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REGIONAL PROGRESS ‐ Performance Indicators and the SCS
Introduction
Implementation of the transportation projects and investments for the 2018 RTP, as measured by the
performance indicators outlined, results in substantial positive outcomes and benefits for the San
Joaquin County region. California’s Senate Bill 375, and a continuing emphasis at both the State and
Federal levels for performance‐based planning, have changed the landscape of how success in regional
transportation planning is measured. Benefits are measured not only with respect to transportation
and mobility, but across a wide range of critical issues related to air quality and health, sustainability,
resource conservation, locational efficiencies, housing and employment, equity, and economic vitality.
The Plan tracks twelve regional targets, some of which are also tracked for communities of concern, to
measure the Plan’s progress in meeting its articulated goals.
There continues to be on‐going dialogue with all stakeholders to improve our understanding of how the
transportation system impacts the quality of life in San Joaquin County. The public participation process
has shed light on important values such as mobility choice and accessibility, travel time reliability, cost
effectiveness, and environmental sustainability. The indicators in this report were largely developed
through work with the RTP / SCS Working Group during development of the 2014 Plan, and have been
carried over to the 2018 Plan. In choosing indicators, staff focused on a relatively short list of metrics
that could be readily quantified with available tools and data, as well as compared to empirical data to
provide historical context to the outcomes. Other factors influencing metric selection were whether the
target could address multiple policy considerations and ease of understanding for the public outreach
process.
With the 2018 plan, SJCOG has completed a pilot study on modeling health‐related metrics through a
stand‐alone module integrated into the Envision Tomorrow Scenario Planning tool. The 2018 Plan is the
first written by SJCOG to include separate health‐indicators modeling outside of air quality emissions and
active transportation trip estimates for the travel demand mode. The metrics are discussed in Chapter 5
and a full report on the pilot study is included as Appendix “N.” SJCOG is committed to continuing to
develop this model and improve the sensitivity of the metrics to transportation enhancements in
addition to changes in demographics and land‐use changes. SJCOG is continuing to invest in travel
demand, scenario modeling, and other quantification methods to define metrics that will provide even
greater insight into the ways in which policy can influence positive outcomes for San Joaquin County
residents in the arenas of health, mobility, economic development, quality of life, and sustainability.
New indicators will be developed as tools and techniques of analysis are improved.
Besides their use to describe the performance of the RTP, most of the indicators were utilized during
the public outreach process to aid interested citizens, stakeholder groups, and advisory committees
understand the policy choices and trade‐offs with the alternative land‐use and transportation scenarios
that could be selected to form the foundation of the RTP. Appendices K and Q contain additional
information on the public outreach process and results.
The following table provides a listing of the performance outcomes, their definitions, the “target” for
each indicator, and the data source utilized to measure the outcome. The Plan is measured against six
broad categories of indicators that support it’s eight policy goals and associated 27 strategies for
implementation.

Table M.1
Measure of Effectiveness

Description

Target

Data Source

Vehicle miles traveled per person/total
2042 population

Improvement Over 2015 Baseline /
Compare to Business As Usual

SJCOG MIP Travel Demand Model

Trip Mode Share

Percent of trips by mode of travel (e.g.,
single occupant auto, bike, walk, transit,
carpool 2+)

Improvement Over 2015 Baseline /
Compare to Business As Usual

SJCOG MIP Travel Demand Model

Vehicle Hours of Delay (VHD)

The difference expressed in hours
between total optimal travel time for all
vehicles and actual modeled travel time
for all vehicles

Improvement Over 2015 Baseline /
Compare to Business As Usual

SJCOG MIP Travel Demand Model

Average Trip Length

Total Vehicle Miles Traveled / Number
of Trips for all Purposes

Improvement Over 2015 Baseline /
Compare to Business As Usual

SJCOG MIP Travel Demand Model

Improvement Over 2015 Baseline /
Compare to Business As Usual

SJCOG MIP Travel Demand Model

Improvement Over 2015 Baseline /
Compare to Business As Usual

SJCOG MIP Travel Demand Model

Total CO2 (GHG precursor) from
passenger vehicles and light duty autos
only. Targeted reduction of 5% by 2020
and 10% by 2035 below 2005 levels.

Meets SB375 per capita GHG‐ reduction
targets

SJCOG Travel Demand Model / ARB
EMFAC 2014 Model

Total acres of land consumed due to
new development

Improvement Over Business As Usual

Envision Tomorrow Land Use
Allocation Model

Total acres of prime farmland consumed
due to new development

Improvement Over Business As Usual

Envision Tomorrow Land Use
Allocation Model

Average daily energy usage in new
units

Improvement Over Business As Usual

Envision Tomorrow Land Use
Allocation Model

Water Consumption per New Household
(Internal & External)

Average daily household water
usage in new units

Improvement Over Business As Usual

Envision Tomorrow Land Use
Allocation Model

Land Use Mix

Percentage of new development that is
within the FMMP Existing Urbanized
Area and Net Redevelopment

Improvement Over Business As Usual

Envision Tomorrow Land Use
Allocation Model

Travel Related Indicators
Vehicle Miles Traveled (VMT) per Capita

Transit Ridership
Number of passenger trips (Total
Passenger Trips * Mode Share)
Bike and Walk Trips (Active
Transportation)
Health & Environmental Indicators
GHG Emissions per Capita

Resource Conservation Indicators
Acres of Land Consumed

Acres of Prime Farmland Consumed

Efficiency
Energy Usage per New Household

Number of bike and walk trips (Total
Passenger Trips * Mode Share)

Housing and Employment
Housing and Employment near
Major Transit Routes and Stations
(SB375 defined High Quality Transit
Areas)

Residential Density

Percent of new housing and
employment located within ½ mile
of major transit route (15‐minute
headway), bus transfer station, or
ACE station
Change in residential density for new
housing

Improvement Over Business As Usual

Envision Tomorrow Land Use Allocation
Model

Improvement Over Business As Usual

Envision Tomorrow Land Use Allocation
Model

Equity (Environmental Justice Areas vs. Non‐Environmental Justice Areas) SEE CHAPTER 5 and APPENDIX Q for DISCUSSION of These Indicators
Percentage of households within 500
Improvement Over Business As Usual
Envision Tomorrow Land Use Allocation
Model
Health Risk Assessment of Roadway
feet of high‐volume roadway (>100,000
Pollutants
average daily traffic)
Percent of new housing by type (large‐
lot, small‐lot, attached, multi‐family)

Housing Type

Safety
See Appendix “O” for Safety Performance
Target Discussion on Methodology and
Measurement
Economic Vitality
Job Creation

Improvement Over Business As Usual

Envision Tomorrow Land Use Allocation
Model

Meet State Target Goals

Number of direct, indirect and induced
jobs

Stand‐Alone Metric

University of Pacific Business Forecasting
Center Estimates

Final Plan 2042 performance indicators are included on the following table. The indicators were
reorganized in the table to follow their inclusion in Chapter 5.

Table M.2
Plan Performance Measures Summary (2042)
2015 Baseline

Business as Usual 2042

Plan 2042

Enhance the Environment for Existing and Future Generations and Conserve Energy
Land Use Mix:
Percent of New Growth In Existing
Urbanized Area or Redeveloped (Acres)

N/A*

3.01%

5.66%

Percent of New Jobs in Existing Uranized
Area or Redeveloped

N/A*

5.40%

17.55%

Percent of New Housing Units in Existing
Urbanized Area or Redeveloped

N/A*

1.35%

9.45%

Total Acres of Land Consumed

N/A*

46,084

25,599

N/A*

17,430

7,694

N/A*

139

120

N/A*

358.29

Acres of Prime Farmland Consumed:
Energy and Water:
Energy Use per Household:
(in Million BTUs/Year/Household)
Water Consumption per Household: (in
Gallons/Day/Household)
Improve Air Quality and Reduce Greenhouse Gases**:
GHG Emissions Per Capita % Change from
2005 to 2042 (No target established)

308.3

-20.3%

-21.6%

From 2005 to 2035 (SB 375 Target is 10%)

-15.2%

-15.7%

From 2005 to 2020 (SB 375 is 5%)

-7.5%

-8.00%

24.61**

22.16

21.98

14.51

13.01

13.00

Congested Travel Time (Vehicle Hours of
Delay in Millions)

0.92

1.24

1.16

Transit Ridership (Boardings)

22,350

26,095

30,154

Vehicle Miles of Travel (VMT) (daily per
capita)
Maximize Mobility and Accessibility
Average Trip Length

Average Travel Time (in minutes) by Mode:)
Drive Alone
Shared Ride 2 riders
Shared Ride 3+ Riders
Transit
Walk/Bike

33.82
24.45
19.53
16.65
7.29

34.04
25.09
20.69
17.98
7.62

34.07
25.12
20.98
17.24
7.54

Total

25.89

26.42

26.41

* Metrics derived from Envision Tomorrow Model are for new development only. See Appendix M2 (Regional Progress Report) for
additional info on existing conditions.
** 2015 Modeled per capita VMT/HPMS is 24.78

Plan Performance Measure Summary
2015 Baseline
Preserve the Efficiency of the Existing Transportation System
Percent of Housing Near High-Quality
Transit Areas (Routes, Hubs and Stations)
Housing
N/A
Employment
N/A
Total Land Consumed for New Development
N/A
Support Economic Vitality
Job Creation
Direct, Indirect and Induced Employment
from Transportation (Average Annual)

N/A
Improve Public Health and Build on Active Transportation
Residential Density (Units/Net Acre) for New
Growth

Business as Usual 2042

22.90%
33.70%
46,084

N/A

Plan 2042

25.20%
39.06%
25,599

3,400

4.4

8.7

Trip Mode Share
Drive Alone
Shared Ride 2
Shared Ride 3
Transit (Walk + Drive)
Walk
Bike
Bike and Walk Trips

39.61%
19.45%
35.34%
0.73%
4.40%
0.47%
149,103

39.14%
19.72%
35.31%
0.64%
4.63%
0.56%
211,614

38.76%
19.78%
35.35%
0.74%
4.79%
0.58%
220,147
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REGIONAL PROGRESS – Selected Trends Report
This report focuses on a selection of the 2018 Plan’s performance indicators to provide a context for
monitoring progress toward the Plan’s goals. The purpose of monitoring the indicators is to have a
better understanding of what the region has looked like in the past, where the region has grown, and
where the region can do better. Seeing historical trends in data allows SJCOG to compare the indicators1
with performance metrics2. This is an important step because it helps us ensure that there is progress
occurring where it needs to and that we work on the areas that could use more improvement. The next
several pages of this document show historical trends around the aforementioned indicators, as well as
descriptions of each indicator and why it is tracked. Methodology for each graph is included in the
descriptions.

Key Findings in Trends
One of the findings from looking at past trends is the impact of the 2008 recession on many of our
indicators. Vehicle miles traveled (VMT), employment, fatality rates, and job creation are all examples of
indicators that show similar trends. At the height of recession , the economy had shed over 25,000 jobs
and unemployment among San Joaquin County workers was well above historical averages. The
deduction can be made that increased unemployment meant that fewer people were on the road,
decreasing VMT. It is likely that the decrease in fatalities for those years was linked to fewer people
driving.

County Demographics
The population of San Joaquin County is approximately 733,709 people (ACS 1-year estimate) and is
expected to exceed 1 million people by the year 2040 (Center for Business and Policy Research). San
Joaquin County is one of the fastest growing counties in California. San Joaquin County’s population
growth rate was 5th in the state among all California Counties from 2016 to 2017, at 1.5%. As the graph
shows, population has been on a rapid rise since the year 2000, and while the rate of growth has
slowed, San Joaquin is projected to have a higher rate of growth than either the State or nation through
the projection period. Accurate population data and up-to-date forecasts are crucial to the planning
process as many indicators are tracked on a per capita basis (e.g. vehicle miles of travel and greenhouse
gas emissions).

1
2

Historical trends in line with empirical data.
Statistical numbers that come from the transportation model and show future projections.
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Measure of Effectiveness
Vehicle Miles Traveled
Trip Mode Share

Total Miles of Bikeways

Average Trip Length

Land Use Mix and Acres of Prime
Farmland

Energy Usage per Household
Water Consumption per New
Household
Housing Split

Collision Rate and Fatalities

Job Creation

Health and Wellness

Description
Vehicle miles traveled per
person
Percent pf trips by mode of
travel (e.g. single occupant
auto, bike, walk, transit,
carpool 2+).
Miles of Class I, II, and III
facilities
Total vehicle miles traveled /
number of trips for all
purposes
Total acres of land consumed
(prime farmland and all other
land) due to development,
total acreage of land use
categories within county
Average Household energy
consumption
Household water usage

Annual permits for units, units
in structure, and mix of
housing by housing type
Statewide accident rate
multiplied by VMT, Fatalities
from SWITRS data
Number of jobs, employment
and unemployment data

2035 Indicators for Scenario 2A
including weekly total walking
minutes per person, daily total
biking minutes per person,
daily total recreational physical
activity minutes per person,
average body mass index, and
general poor health

Source
Department of Transportation
ACS 1 Year Data Primary means
of commuting to work

Measure K Regional 2012 Bike
plan, and jurisdictional bike
plans
ACS 1‐year Estimates

Farmland Mapping and
Monitoring Program

California Energy Commission
United States Dept of the
Interior – U.S. Geological
Survey
ACS 1‐Year and 5‐Year
estimates
SWITRS

State of CA Employment
Development Department
(Local Area Unemployment
Statistics)
Community Health Needs
Assessment (San Joaquin
County, 2016), Envision
Tomorrow Model.

The population of San Joaquin County is expected to grow a significant amount over the next 40+ years,
reaching 1.2 million by the year 2060. Long-term growth rates are projected to average 1.3%, ranking
San Joaquin within the top six fastest-growing regions within the state’s 58 counties. Comparatively,
population growth rates for the state and nation are projected at 0.6%. Population forecasts assist in
planning future communities and development needs, as well as for future business and economic
development needs. For local and regional governments, such as San Joaquin Council of Governments,
population counts and projections assist in transportation project planning, providing better services,
and putting policies in place that will assist in improving overall economic prosperity.
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Vehicle Miles Traveled
Vehicle miles traveled (VMT) is defined as a measurement of the total miles traveled by all vehicles in
the area for a specified time period. It is calculated by the number of vehicles times the miles traveled in
a given area or on a given highway during the period in question. In transit, it is the number of vehicle
miles operated on a given route or line or network during a specified time period. Annual VMT per
capita has been trending downward since 2002. The downward trend continued throughout the
recessionary years between 2008 and 2015. Fewer jobs and high unemployment may explain this
continuing trend as work commute patterns have a significant impact on total miles driven.

4

Total daily VMT more clearly shows the effects of the recession. It started in the low 16,000’s in 2000,
then had a relatively steep jump around 2002. After growing for a few years, it took a significant dive
around the time the recession was accelerating, began to level off between 2010 and 2014, then
showed an increase as the economy recovered its pre-recessionary jobs numbers and population
migration into San Joaquin County from the Bay Area Counties became positive again. The trends in
both total VMT and VMT per capita highlight that exogenous variables, or variables outside of provision
of transportation investments, can have a profound impact on the ability of regional agencies to meet
transportation goals. While the Plan shows overall growth in VMT, per capita VMT shows improvement
through the 2042 planning horizon. SJCOG is committed to continuing improvements in methodology to
better quantify the factors influencing this metric.
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Trip Mode Share
Trip mode share represents the different modes of transportation taken by San Joaquin residents to
their daily destinations. The U.S. Census Bureau tracks mode share for workers only. The different
modes tracked include drive alone trips in a car, truck, or van; carpool trips in a car, truck, or van; public
transportation trips (not including taxis), bicycle trips, walking trips, and taxis, motorcycles, or other
means. The primary mode of transportation is the drive alone auto trip, followed by carpooling, though
the representation with carpool trips is still very low relative to the percentage of drive alone trips.
As the graph shows, drive alone trips has remained relatively constant. The percentage of these trips
hovers around 80% and has for the last several years. The trendline has its small ups and downs, but for
the most part it remains around the 80% mark. As for those making carpool trips, this number also
hovers around the same percentage and has for many years. Carpool trips remains around 14% of the
trip mode share. Neither drive alone trips nor carpool trips have made significant increases nor
decreases over the last several years. The remaining modes within the trip mode share is varied.
Although there was a minor spike in taxicab trips, one will notice that these modes all remain less than
3% of the entire trip mode share.

Trip Mode Share
Source: US Census Bureau ACS 1-Year Estimates
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Trip Mode Share
Source: US Census Bureau ACS 1-Year Estimates
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The recent California Household Travel Survey (CHTS) indicates different mode share percentages as all
trip types are considered, not just the commute trip. Additionally, the survey methodology, sample size,
and definitions vary from the U.S. Census in important ways. The SJCOG travel demand model is
validated against CHTS criteria for its entire model area (counties of Merced, San Joaquin and
Stanislaus). Existing and future mode share from the travel demand model is presented in the indicators
section and shows that the Plan is reducing the drive alone mode share over the planning horizon to
2042, while modestly increasing transit use, shared rides, and active transportation travel. Biking and
transit continue to show mode shares of less than one percent in the CHTS data.
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Active Transportation - Miles of Bikeways
The total miles of bikeways in San Joaquin County is updated on a jurisdictional basis. Many of the
numbers have not been updated since 2012 when the Measure K Regional 2012 Bike Plan was released.
This plan denotes the miles by class in each jurisdiction. As of 2012, the plan listed the miles of bikeways
as such:

The city of Stockton has recently released their 2017 Draft Bicycle Master Plan and that plan shows that
the total miles has changed since the 2012 Regional Plan. The update shows Stockton adding to their
bicycle land inventory:

City of Stockton

Bike Paths
46

Bike Lanes
36

Bike Routes
35

Total Miles
117

With several General Plans and Bicycle Master Plans currently in development, SJCOG expects to have
data available to update this inventory before the 2022 RTP/SCS effort. The Plan document outlines
increasing investment of state, local, and federal transportation dollars to active transportation
infrastructure.
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Travel Time to Work by Percent
Travel time to work describes the number of minutes it takes to arrive at work from a worker’s place of
residence; the graph below shows the historical trend in travel time in minutes. The Increasing travel
time may be indicating increased traffic congestion, increased length of commute trip, or a switch to a
different mode of travel that increases the travel time for the same length trip. Given historical
commute patterns, it may be inferred that commute times of less than 30 minutes are probably
commuting within the county, while those commute times of 30+ minutes are probably out of county
commuters. As this graph shows, those driving 10-19 minutes represents the largest share of
commuters. Recently, however, there has been a steep decline in this number with a sharp increase in
those traveling for 60+ minutes. Those traveling for more than an hour has increased from 15% in 2012
to 20.3% in 2016. These trends are likely, at least in part, owing to the more rapid recovery of prerecessionary jobs in the San Francisco Bay Area than in San Joaquin County and the return of migration
of households/workers looking for relatively cheaper housing options in San Joaquin County. For most
modes of travel, the Plan shows modest decreases in over travel time.
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University of the Pacific Center for Business and Policy Research recently looked at where the typical
commuters from San Joaquin County travel for work. The graphic below highlights those commute
sheds. Working individuals in Stockton have a very high commuting rate to Sacramento, San Jose, and
the greater San Francisco Bay Area. Commuters in Lodi are traveling mostly to Sacramento and San
Francisco. Those in the Lathrop to Tracy area are traveling primarily to the Bay Area, and those traveling
from Manteca and Escalon area are commuting to the Bay area, San Jose and places within Stanislaus
County.

Source: Center for Business and Policy Research

Commute Shed
from Stockton

Commute Shed
from Lodi

Commute Shed
from Tracy

Commute Shed
from Manteca
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Energy per Household
SJCOG measures energy per household to better understand environmental impact, household budget,
and efficiency of buildings. This graph shows the residential energy use, per 1,000 BTU per unit, per year
in 2015. It shows which housing type is most efficient and in which categories of energy the housing
types are more efficient than others.
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According to the California Energy Commission, the energy consumption for San Joaquin
County is as follows. As the trend line shows, the consumption of energy has been on a steady
rise since the early 1990’s. In recent years, it seems to have leveled off without any major
increases or decreases.

San Joaquin County Residential Energy Usage, Expressed in
Millions of kWh (GWh)
Source: California Energy Comission
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The Envision Tomorrow platform measures this indicator for new growth only and so is not
directly comparable to this empirical data; however, due to the change in the future housing
mix, the Plan shows lower energy consumption and household income spent on energy as
compared to the Business as Usual condition.
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Residential Water Consumption
According to the United States Geological Survey (USGS), the table below shows that the water
consumption per capita decreased between the years of 1985 and 2010 in both public supplied
and self-supplied water.
For purposes of this data, the following definitions are provided by the USGS:
public-supply water use–water withdrawn by public and private water suppliers that furnish water to at
least 25 people or have a minimum of 15 connections. Public suppliers provide water for a variety of
uses, such as domestic, commercial, industrial, thermoelectric-power, and public water use. See
also commercial water use, domestic water use, industrial water use, public-supply deliveries, public
water use, and thermoelectric-power water use.
self-supplied water use–water withdrawn from a groundwater or surface-water source by a user rather
than being obtained from a public supply.

Year

Domestic per capita use, publicsupplied, in gallons/person/day

Domestic per capita use, selfsupplied in gallons/person/day

1985
1990
1995
2000
2005
2010

190
197
136
173
117

75
75
75
75
185
70

The Envision Tomorrow platform measures this indicator for new growth only and so is not
directly comparable to this empirical data; however, due to the change in the future housing
mix, the Plan shows lower household water use attributable to smaller unit size (interior use)
and smaller lots with less landscaping demand.
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Safety Indicators: Fatalities and Deaths
According to the California Highway Patrol Statewide Integrated Traffic Records System (SWITRS),
fatalities can be tracked since 2001. The data shows that fatalities and deaths were at a very high point
in the trend line in 2001, but took a sharp decrease in 2002 and continued on a downward trend
between 2003 and 2012. When the recession hit, it is speculated that fatalities decreased due to less
people on the road. Since unemployment was at an all time high, fewer people were driving, indicating
a strong correlation between economic conditions, fewer vehicle miles traveled, and fatalities. Since
the end of the recession, however, traffic fatlities have slowly been on the rise. The year 2016 shows
fewer fatalities than the previous high in 2001, but the current trend is increasing. The Plan invests
significant revenues in safety related projects and supports current State goals for this metric. Chapter 4
of the plan discusses safety investments. A fuller disscusion of the Plan’s safety perfomance and safety
targets can be found in Appendix O.

14

Acres of Prime Farmland Consumed and Urban/Built-Up Land
Prime farmland is categorized by the Farmland Mapping and Monitoring Program (FMMP) by land use
and soil types. The Plan seeks to encourage efficient development patterns that maintain agricultural
viability and natural resources and enhance the connection between land use and transportation
choices through projects supporting energy and water efficiency. The following indicators highlight the
Plan’s aggressive pursuit of environmental preservation and enhancement.

While a similar measure to the total acres of land consumed, this indicator has its basis in Senate Bill
375’s requirement that the Metropolitan Planning Organization consider the best available scientific
data on the impacts to resource and agricultural lands. The Plan’s more compact development footprint
encroaches less on prime agricultural land vital to the economy in San Joaquin County.
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Urban and built up land refers to the land in the county that is used for urban areas characterized by
buildings, asphalt, concrete, suburban gardens and systematic street patterns. This includes urban
development such as residential, commercial, industrial, transportation, communications, utilities, and
mixed urban.3
San Joaquin Council of Governments is not a land use authority, approval of land-use development rests
with local jurisdictions. Our agency does, however, monitor development in the county through its
Habitat Conservation Plan (HCP), its Regional Congestion Management Program (RCMP), and its role as
the Airport Land-Use Commission (ALUC). The following graph illustrates rates of change in farmland
and urbanized acreage in the county. The Urban and Built Up Land graph for San Joaquin County shows
that although the county has been developing land at a fairly rapid rate, that rate is slowing and leveling
out -meaning the rate of land conversion to urban and built up land has been slowing.

It is likely this indicator is strongly influenced by the housing crisis associated with the 2008 recession.
Housing starts all but stopped in several San Joaquin County jurisdictions. While demographic trends
and market demand may be changing the types of units being built, these trends in San Joaquin County
are relatively new; it isn’t clear whether the trends will continue into the future. Housing development
has been increasing over the last several years and SJCOG will continue to monitor these trends. The
Plan’s assumed land-use allocation indicates that slowing of the rate of urbanization can have a
profound effect on the rate of loss of farmland in the County.

3

Definition of urban and built up land from landcover.usgs.gov
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Housing SplitHousing split refers to the number of single-family homes versus multi-family housing.
Attached multi-family is considered one or more attached homes, while other is defined as mobile
homes, boats, RVs, vans, etc. As the chart shows, the percentages for single-family and multi-family
homes have remained fairly similar. Detached single family homes have been at an average of around
73% while attached multi-family has been around 23% for the last several years. Given the large number
of single-family homes in the existing housing stock, even the Plan’s assumption for 40% multi-family
units in the future only decreases the total single-family housing stock by one to two percent. The chart
shows data collected by the US Census Bureau based on their 5-year ACS estimates. This data is not
available at a 5-year estimate level prior to 2009.
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Along with units in structure data, permit data is also collected for the purpose of understanding what
types housing projects are being permitted in San Joaquin County. Housing markets are an important
economic indicator and better helps us understand the job economy. Housing is pertinent to the
understanding of middle-class jobs as a limited supply of housing can lead to high housing costs, which
can reduce the attractiveness of the region for new business investment and can create affordable
housing challenges 4.
Although the chart on the left represents the Northern San Joaquin Valley (NSJV), it is representative of
our region. When compared to California, we can see that, currently, multi-family options are not being
provided on a scale relative to California here in the NSJV. However, recent permit data is showing an
increasing share of multi-family units.

4

Center for Business and Policy Research NSJV Index 2017, pg. 42
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Job Creation
Job creation refers to the employment and unemployment numbers for San Joaquin County. Over the
last 30 years, San Joaquin County has seen fluctuations in employment and unemployment numbers.
Around 2008, San Joaquin County saw a relatively drastic drop in both employed residents and jobs,
thus driving up unemployment during this time. Prior to 2008, San Joaquin County was at an all-time
high in employment numbers; however, the County shed significant numbers of jobs in the recession
and did not recover these jobs until 2015. in 2016 San Joaquin County again saw a peak in job numbers,
reaching almost 300,000.
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Employment numbers are projected to continue to rise in San Joaquin County, according to the Center
for Business and Policy Research.

Not only are the employment numbers going to grow in San Joaquin County, but the number of jobs in
different fields are projected to grow as well. The CBPR July 2016 Forecast shows that there will be
much growth in the following industries, with the highest growth being in the government sector.

Plan investments can aid economic development in San Joaquin County by making the region more
attractive to potential employers for goods movement and quality of life for employees. Chapter 6 and
Appendix R provide additional insight into this indicator.
20

Social Equity
The following performance indicators help to assess whether all groups have access to the resources
and opportunities necessary to improve the quality of their lives in San Joaquin County, as an outcome
reflecting social equity in the region.
Housing Element Compliance in San Joaquin County
California requires that all local governments (cities and counties) adequately plan to meet the existing
and projected housing needs of residents at all income levels in the community, including their share of
the regional housing needs allocation. California’s local governments meet this requirement by adopting
housing plans as part of their General Plan, which is also required by the state. The law mandating that
housing be included as an element of each jurisdiction’s General Plan is known as “housing-element
law.” California’s housing-element law acknowledges that, in order for the private market to adequately
address the housing needs and demand of Californians, local governments must adopt plans and
regulatory systems that provide opportunities for housing development. The following table displays the
compliance status of all jurisdictions in San Joaquin County.
Current Housing Element Status Report
Source: California Department of Housing and Community Development, 2018
Review
Date
Date
Compliance
Jurisdiction
Record Type
Status
Received
Reviewed
Status*
Escalon
Adopted
IN
12/2/2016
2/27/2017
IN
Lathrop
Adopted
IN
10/5/2016
12/2/2016
IN
Lodi
Adopted
IN
4/28/2016
7/11/2016
IN
Manteca
Adopted
IN
1/26/2016
2/4/2016
IN
Ripon
Adopted
IN
6/8/2016
8/29/2016
OUT
San Joaquin County
Adopted
IN
9/1/2016
10/13/2016
IN
Stockton
Adopted
IN
4/19/2016
4/25/2016
IN
Tracy
Adopted
IN
4/13/2016
7/7/2016
IN
*IN – local government adopted an element the Department found in compliance with State housing element law.
OUT – either the local government adopted an element the Department found did not comply with State housing
element law, or the local government has not yet submitted an adopted housing element pursuant to the
statutory schedule.
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Jobs and Housing Fit
Developing the right fit between available housing types and the income level of households is an
important part of regional planning and development. An imbalance in low-wage jobs and affordable
housing is of concern not only for those low-wage workers who face challenges in finding affordable
housing near work, but is of concern for regions as a whole, since it makes it more difficult to reduce
overall vehicle miles traveled and potentially contributes to an excess fiscal burden on those
jurisdictions with higher proportions of affordable apartments and houses. The UC Davis Center for
Regional Change developed a simple metric that shows the ratio of low-wage jobs to affordable housing
units, called the Jobs-Housing Fit (JHFIT) ratio. The metric helps to identify places with significant
shortages of affordable housing for the low-wage workers employed in those places. The data also
points to the important relationship between the location of jobs and the commute to work. The
following map displays the ratio of low-wage jobs to affordable housing units, where the color red
indicates a deficit of affordable housing for the number of low-wage jobs in the area.
San Joaquin County Jobs Housing Fit
Source: UC Davis Center for Regional Change, 2014
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Housing + Transportation Affordability Index
By taking into account the cost of housing as well as the cost of transportation, the H+T® Affordability
Index, developed by the Center for Neighborhood Technology, provides a comprehensive understanding
of the affordability of place. Dividing these costs by the regional typical household income illustrates the
cost burden of housing and transportation expenses placed on a typical household. While housing alone
is traditionally deemed affordable when consuming no more than 30% of income, the H+T Index
incorporates transportation costs – usually a household’s second-largest expense – to show that
location-efficient places can be more livable and affordable. The statistics mapped below are modeled
for the Regional Typical Household.
Map of Housing + Transportation Costs as a Percent of Income for the Regional Typical Household
Income: $53,274 | Commuters: 1.17 | Household Size: 3.16 (Stockton-Lodi, CA)
Source: H+T Index, Center for Neighborhood Technology
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Health and Wellness

The 2018 Regional Transportation will be the first in SJCOG’s RTP
history to track Health and Wellness indicators. The indicators
tracked for the year 2035 include weekly total walking minutes
per person, daily total biking minutes per person, daily total
recreational physical activity minutes per person, average body
mass index, and general poor health (an indicator defined by selftracked health surveys through the California Health Interview
Survey). Please see Chapter 5 and Appendix N for a complete
description of this pilot project.

Listed below are some areas of concern for San Joaquin County and the data around obesity, asthma,
and air quality. The data reflects up-to-date numbers in the 2016 Community Health Needs Assessment
report. To read more about other health indicators and to further explore data on these topics, please
visit the SJCOG website in the data download center where you will find the report
https://www.sjcog.org/DocumentCenter/Index/35
Obesity in San Joaquin County is a growing problem. As the chart shows below, the percentage of San
Joaquin County’s adult obesity exceeds that of California by about 7%. Although childhood obesity is less
than the California percentage, it is also increasing.
Indicators

San Joaquin County

California

Adult Obesity BMI >30

29.1%

22.3%

Child Obesity Prevalence

6.2%

6.3%

Source: 2016 Community Health Needs Assessment
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The numbers in the graph below show the comparison of adults and children who are overweight or
obese. The comparison between San Joaquin County and California as a whole is fairly drastic. There is a
14.1% difference between the percentage of adults overweight or obese, at 76.6% versus 65.2%.

Obese and Overweight Adults and Youth Comparison

California

San Joaquin County

0%

10%

20%

30%

40%

Percent of adults overweight or obese (BMI >25.0)

50%

60%

70%

80%

90%

Percent of youth obese (BMI>30.0)

Source: 2016 Community Health Needs Assessment

Please visit SJCOG’s Community Pulse indicator tracking website under People and Health for more
health indicators www.sjcog.org/communitypulse.
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Per the Community Health Needs Assessment 2016 report, “The Stockton-Lodi metropolitan statistical
area ranks eighth among the ten most populous metro areas in California in terms of well-being and
access to opportunity, as measured by the American Human Development Index (HDI). With an HDI
score of 4.34 on a 10-point scale, the Stockton metro area scores well below the California and U.S.
averages” (11). See table below for further data around HDI:
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A piece of data that can describe the health of communities can be found in the availability of healthy
and less healthy foods. Below is a map from the CHNA showing the distribution of food retailers.

Another indicator that lends understanding to healthy communities is walkability. According to the
Housing and Transportation Index (H+T Index; htaindex.cnt.org) there are ratings for Neighborhood
Characteristic Scores and they are rated on a scale of 1-10. They are then compared to 955 U.S. regions
that are documented within the Index. The following scores depict how San Joaquin County rates along
this Index. There are three indicators tracked for this scale; job access, Alltransit Performance, and
compact neighborhoods. According to the index, The Job Access Score in an index based on access to
jobs and variety of employment types. The Transit Access Score is an overall transit index that looks at
connectivity, access to land area and jobs, and frequency of service, and The Compact Neighborhood
Score is an index that assesses the density and walkability of an area When looking at the compact
neighborhood score, one will notice a score of 2.5. The 2.5 means that along a scale of 10 points, San
Joaquin County is considered to have low density and limited walkability:
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One last data piece that allows custom scoring on specific indicators for a community is the California
Healthy Places Index (HPI). The HPI combines 25 community characteristics into a single indexed HPI
score. HPI scores for each census tract can be compared across the state to paint an overall picture of
health and well-being in each neighborhood in California, with light and dark green areas indicating
places with healthier community conditions compared to places symbolized in light and dark blue.
Below are a few selected characteristics indicating the health of neighborhoods. Use the score
percentile to understand the maps below:
1. Tree Canopy:
Percentage of land with tree canopy (weighted by number of people per acre)
2. Park Access:
Percentage of the population living within walkable distance (half-mile) of a park, beach, or open space
greater than 1 acre.
3. Supermarket Access:
Percentage of people in urban areas who live less than a half mile from a supermarket/large grocery
store, or less than 1 mile in rural areas
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2

3

Source: https://map.healthyplacesindex.org/
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Asthma and Air Quality are related indicators. Although unhealthy ozone days since 2000 have fallen by
41% in the region, the San Joaquin Valley is still home to some of the most polluted air in the United
States.5 According to the American Lung Association, San Joaquin County ranked 9th highest in the nation
for particulate matter in 2015. 27.7% of community survey respondents in the San Joaquin County
Community Health Needs Assessment reported that breathing problems are a top health concern in
their community, and 39% of respondents said that air pollution is a major environmental concern in
their community.
As the graph below shows, the percentage of children ages 1-17 whose parents report that their child
has been diagnosed with asthma is almost 20% higher than that of California. And adults ever diagnosed
with asthma in San Joaquin County is 7% higher than California.

Percentage of Youth and Adults Ever Diagnosed with
Asthma

California

San Joaquin County

0.00%

5.00%

10.00%

15.00%

Adults ever diagnosed with asthma

20.00%

25.00%

30.00%

35.00%

40.00%

Youth ever diagnosed with asthma

Source: 2016 Community Health Needs Assessment

5

San Joaquin County 2016 Community Health Needs Assessment.
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Over time overall air quality has improved. As the graph below shows, the level of Moderate Air Quality
Index days over the last several years has increased while Unhealthy for Sensitive Groups and Unhealthy
days have decreased or stayed about the same. The Plan meets all applicable air quality conformity
requirements and complies with the Clean Air Act.

Greenhouse Gas Emissions
Greenhouse gases (GhGs) are gases that trap heat in the atmosphere. The natural greenhouse effect is
what enables life to flourish on our planet. Greenhouse gas emissions also enter the atmosphere as a
result of human activities, such as burning fossil fuels for electricity, heat, and transportation. Lowering
greenhouse gas emissions is important because it supports public health, reduces energy consumption,
and protects the environment. Included in the Plan are strategies to reduce greenhouse gas emissions
by reducing miles on the road, supporting a switch to clean energy vehicles, and creating more options
for how to get around – including taking public transit, walking or using a bicycle instead of a car, when
possible.
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Transportation is the biggest source of greenhouse gas emissions - accounting for 45 % of overall
greenhouse gas emissions, most of which come from personal vehicles. An integrated transportation
and land use plan can help change transportation patterns by reducing how much people need to drive.
In turn, this helps to reduce greenhouse gas emissions and improve air quality. The Plan meets the
current GhG reduction targets set by the California Air Resources Board (CARB) of 5% in 2020 and 10% in
2035 as measured against a 2005 baseline year.
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1 Introduction+
Urban Design 4 Health (UD4H) is under contract to the San Joaquin Council of
Governments (SJCOG) to provide assistance related to its 2018 RTP/SCS update process.
This document is the final report for TASK 3: Public Health Analysis of Draft Scenarios.
It includes a description of methods and data used; describes the input and outputs of the
three (3) draft scenarios under consideration by SJCOG in November 2017; and
compares the draft scenario performance to baseline and to each other.
For this task UD4H applied its National Public Health Assessment Model (NPHAM)1
(see Appendix A) to San Joaquin County in order to analyze the predicted public health
outcomes of the three (3) scenarios under consideration. It also describes the change in
built environment conditions, as defined by SJCOG in the Envision Tomorrow software,
that influence NPHAM. Health outcomes and built environment data for the scenarios
were compared to predicted baseline current conditions found in the previously provided
report for TASK 2: Current Conditions, including Health Equity.2
Analysis and results are provided primarily at the county level, using populationweighted averages – 2015 population for baseline and projected 2035 population for the
future scenarios. This report also includes an equity analysis for Scenario 2A with
population weighted descriptive statistics for Census Block Groups that are defined in
CalEnviroScreen3 as well as more restrictive definitions of having greater than 75%
minority status and greater than 30% of households with income below the poverty line.

1.1 The+Evidence+
A growing body of evidence suggests that transportation and land use investments and
policies can have broad-reaching implications for population health, access to economic
opportunities, and climate change [1-6]. Transportation systems link people with social
and health promoting resources, such as employment, education, food, recreation, social
services, and health care [7-10]. Transportation systems influence healthy behaviors such
as walking and biking; the increase in physical activity and resulting health outcomes are
well documented [11]. Transportation systems can explain variation in air quality and
noise; yet different travel modes may result in further differential personal exposure and
traffic safety risk [5, 12-14].

1

See Appendix A for more details.
See Appendix D for more details.
3
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
2

1

Long-range regional transportation plans (RTP) are informed through modeling of travel
demand and land use. There is increasing demand for these models to be linked to
additional analyses to understand social and health impacts of planned land use and
transportation policies and investments This report provides an analysis of the estimated
current and future conditions of health equity and other social equity goals to inform
additional analyses in the RTP context.

1.2 SJCOG!2018!RTP!
Long-range scenario planning efforts compare different land use and investment
strategies. SJCOG started with 4 scenarios, three of which are investigated for health
effects here: Scenario 1, Scenario 2A, and Scenario 3. Walkability, physical activity, and
health is best supported by compact design; this suggests that positive health effects will
be highest for Scenario 3 and lowest for Scenario 1.

2 Methodology!
The spatial unit of analysis used to estimate health impacts is the census block group
(CBG) and, in the equity analysis, population weighted averages of certain CBGs. While
population weighted averages for the county should align with population averages of
individuals – the range seen within any maps is the range of CBG averages not the range
of individuals.

2.1 Using!NED!and!NPHAM!Data!for!Baseline!
Scenario planning requires comparison of future Scenarios to Baseline conditions.
Baseline conditions in this analysis are provided using the National Environmental
Database (NED) and National Public Health Assessment Model (NPHAM, v1.0)
developed by UD4H. Current conditions are provided for all 395 block groups in San
Joaquin County.
2

The UD4H assembled National Environmental Database (NED) provides spatially
resolute (census block-group) objectively measured built, natural and social environment
conditions from data from various sources including the US Environmental Protection
Agency, U.S. Department of Housing and Urban Development and the National Land
Cover Database. It contains a core set of these environmental features for all US census
block groups, which have been calculated by others and by UD4H, and found or
theorized to predict physical activity, diet and other health related behaviors. Additional
information about NED including variable definitions can be found in Appendix B.
The UD4H-developed National Public Health Assessment Model (NPHAM) estimates
health related outcomes at a spatially resolute (census block group) level. NPHAM uses
evidence-based inferential statistics to predict active travel, physical activity, and health
outcomes such as body mass index (BMI), obesity, and general poor health. NPHAM
predictive equations were built by modeling NED data, California Health Interview
Survey (CHIS),4 and California Household Travel Survey (CHTS) outcomes5. NPHAM
predicts current conditions using the current conditions data from NED. Additional
information about NPHAM including variable definitions can be found in Appendix A.

2.2 Linking!Envision!Tomorrow!and!NPHAM!for!Future!Scenario!
Predictions!!
The UD4H developed National Public Health Assessment Model (NPHAM) can also
be used to predict future conditions associated with scenarios defined as part of the
regional transportation plan (RTP). Envision Tomorrow6 – the scenario planning platform
in use by SJCOG for RTP process – was linked to NPHAMv1.0. Aggregation of SJCOG
developed parcel-level data – both built environment and demographic – occurs within
Envision Tomorrow for a subset of variables in Table 1. Please see Appendix B for full
descriptions of the variables.
Table 1. Envision Tomorrow and NPHAM Variable Crosswalk

Variable (in Scenario Year) Definition

ET Default Variable
Name

Health Assessment
Model Variable Name7

Total Population

POP

totpop2010

4

http://healthpolicy.ucla.edu/chis/about/Pages/about.aspx
http://www.dot.ca.gov/hq/tpp/offices/omsp/statewide_travel_analysis/chts.html
6
See http://envisiontomorrow.org/health-assessment-model/ for documentation of how Envision Tomorrow
works with NPHAM. Additional NPHAM documentation is provided in Appendix A.
7
Variable names containing the “2010” suffix are programmed within the NPHAM tool. For this study
these variables were updated to 2015 Census ACS 5-Year estimates by Fregonese Associates during
scenario development.
5
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Total households

HH

tothhs2010

Total employees (jobs)

EMP

totemp2010

Total workers (employed residents)

WORKERS

totwrk2010

Population density (population/acre)

ppl_acre

popdens_ac

Employment density

NetEMPDen

empdens_ac

Retail density

RET

retailempl

Employment mix (5-tiers)

EMP_MIX

empentropy

Intersection density

Int_Den_Mi

intrsndens

Average household size

AVG_HH_SIZE

avg_hhsize

Percent low income households

Pct_Low_HH_INC

pct_lowinc

After being aggregated to the census block group (CBG) level, the values for each
variable above are passed from Envision Tomorrow to NPHAM (housed on an external
server) via an application program interface (API). NPHAM uses these values to
calculate new outcome values for each CBG. Note that some built environment variables
and most demographic variables within the predictive models remain unchanged, using
instead base conditions from the NED. The interpretation of future scenario outcomes
(travel and health conditions) must recognize that (a) only the variables from Envision
Tomorrow listed in Table 1 change and (b) not all variables in Table 1 are in each
predictive equation. For more information about all input variables in NPHAM, please
see Appendix A.
NPHAM outcome variables chosen for this study are estimated using regression models
derived from California Health Interview Survey (CHIS)8 and California Household
Travel Survey (CHTS)9. For each census block group, the following CHIS-based
transport activity behavior and health variables were included:
• Weekly transport walking minutes per person
• Weekly leisure walking minutes per person
• Weekly total (sum of transport and leisure) walking minutes per person
• Average body mass index (BMI)
• Percent of population with poor general health
8
9

http://healthpolicy.ucla.edu/chis/about/Pages/about.aspx
http://www.dot.ca.gov/hq/tpp/offices/omsp/statewide_travel_analysis/chts.html
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Additionally, daily total recreational physical activity minutes per person from CHTSbased activity behavior variables are included. The CHTS-based biking duration model
was considered but not included10.

2.3 Comparing!Scenarios!–!CountyQlevel!Analysis!!
A key goal of scenario planning is to understand the relative performance of the
scenarios’ policy and investment packages under consideration. This is done through
population-weighted county-averages11 of the outcomes. Specifically, current conditions
are weighted by 2015 populations; expected conditions in the future scenarios are
weighted by 2035 forecasted population; and the calculated change from baseline takes
the difference between the two. Section 3 below provides the results of these comparisons
at the county-level.

3 NPHAM!Inputs!and!CountyQlevel!Results!!
This section describes (1) changes from baseline to each scenario in demographic and
built environment variables that serve as inputs for the health modeling and (2) the
predicted behavior and health outcomes. NPHAM, with the Census block group (CBG)
as the unit of analysis, is sensitive to the total population, households, and jobs and
average demographics and built environment characteristics within each CBG.
Table 2 provides an overview of the demographic and built environment variables by
scenario as translated from place types in Envision Tomorrow12. In general, Scenario 1 is
the least aggressive while Scenario 3 is the most aggressive in terms of the amount of
proposed change.

10

Physical activity minute models are 2-part models for participation and then duration for those that
participate. The CHTS biking participation model is sensitive to many of the variables changing within
Envision Tomorrow. However, CHTS biking duration model include no built environment factors that are
changed within Envision Tomorrow even if the RTP strategies likely improve conditions. For example, tree
canopy and auto ownership influence biking duration for those that bike, but are not changed in the
Envision Tomorrow to NPHAM aggregation. (See Appendix A for a complete list of variables for both
models.) Biking minutes from the duration model were only picking up limited demographic assumptions
and are not included as an outcome in this report.
11
Note that Section 4 describes the results of an equity analysis done at the sub-county level. This analysis
is possible because NPHAM can predict census block group level spatial distributions of active
transportation patterns and public health outcomes. Descriptions of the equity analysis methods are
included within Section 4.
12
Envision Tomorrow place types characteristics for residents are tied to assumptions about households.
This means that population assumptions are foremost assumptions about number of households and
household sizes.
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Table 2. Overview of Changing Demographic and Built Environment Variables for the Average Census Block
Group by Scenario (% Change from Baseline)

% Change from Baseline
NPHAM Input Variable

Scenario 1
35%

Average total population in CBG

Scenario 2
44%

Scenario3
38%

Average total households in CBG

41%

56%

49%

Average total employees (jobs) in CBG

82%

74%

90%

-21.42%

-21.37%

-21.42%

11%

16%

16%

Average gross employment density on unprotected
land (employees/jobs per acre) in CBG

25%

34%

38%

Average total retail employment/jobs in CBG

83%

84%

96%

Average 5-tier employment mix in CBG

-0.6%

-0.3%

-0.3%

Average intersection density in CBG

1.4%

4.4%

4.0%

Average percent low income households in CBG
Average gross population density on unprotected
land (people per acre) in CBG

For example across the three scenarios, a 35 to 44 percent increase in total population13 is
assumed by 2035. This results in substantial density increases for population (11-16%),
employment (25%-38%), and number of employees (82-90%). Intersection density, a
proxy for connectivity and direct active travel routes, increases slightly under each
scenario.
It is important to note that the increase in population density and other factors is not
evenly distributed across the region. There are a handful of CBG with a slight loss as a
result of changes in household size assumptions, but the vast majority of CBGs gain
population. The average CBG gains approximately 44% more individuals. Figure 1
shows the distribution of population change in absolute terms for Scenario 2. Most areas
within the central cores are predicted to remain relatively stable (dark yellow) or see a
slight reduction in population (dark orange). Suburban areas, particularly in the southwest
portion of the region are projected to see significant population growth as seen in mid and
dark blues.

13

Note that the SJCOG Regional Transportation Plan (RTP) assumes that all scenarios will have the same
population growth in 2035. However, Envision Tomorrow estimates this population growth using place
types, households, and household size, resulting in some spatial variation in population growth across
scenarios.
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Figure 1. Absolute Population Change from Baseline (2015) to Scenario 2 (2035)

7

Table 3 provides an overview of the physical activity and health outcomes by scenario.
The percent change from baseline represents the percent difference between the
population weighted (2015) baseline average indicator and the population weighted
(2035) average indicator. The table is color coded to indicate healthy directions for
population health. Figure 2 shows the change in graphic form. All walking minutes
increase for each scenario with Scenario 3 showing the biggest gains. Recreational
physical activity, which is less sensitive to built environment changes, is predicted to be
lower than baseline for Scenarios 1 and 2a; Scenario 3 is predicted to increase.
Table 3. Overview of Predicted Behavior and Health Outcomes by Scenario (% Change from Baseline)

NPHAM Outcome Variable

% Change from Baseline
Scenario 1 Scenario 2 Scenario 3
0.2%
0.4%
0.5%
0.2%
0.2%
0.5%
0.2%
0.2%
0.5%

Weekly transport walking (minutes per person)
Weekly leisure walking (minutes per person)
Weekly total walking (minutes per person)
Daily total recreational physical activity (minutes per
-0.6%
person)
Average body mass index (BMI)
-0.3%
Percent of population reporting poor general health
1.1%
Green = Region shows improved health; Red = Region shows worse health;
Bold with shading = Best performing scenario

-0.3%

0.3%

-0.3%
0.9%

-0.4%
-0.5%

%!Change!from!Baseline!

0.6%!
0.4%!
0.2%!
Scenario!1!

0.0%!
"0.2%!

Transport!
Walking!

Leisure!Walking! Total!Walking! Recreational!PA!

Sencario!2a!
Scenario!3!

"0.4%!
"0.6%!
"0.8%!

Figure 2. Percent Change from Baseline for Physical Activity Outcomes, by Scenario

Table 3 and Figure 3 show the percent change from baseline for health outcomes. For
body mass index (BMI) and prevalence reporting poor health, a negative percent change
is desirable. BMI decreases for all scenarios with the biggest predicted increase for
Scenario 3. The percent of the population reporting poor general health is projected to
increase under Scenarios 1 and 2a; it would decrease under Scenario 3. In general,
Scenario 3 is the most health promoting of the three scenarios under consideration.
8

"0.6%!

%!Change!from!Baseline!

"0.4%!
"0.2%!

Average!BMI!

Percent!with!poor!general!
health!

0.0%!
Scenario!1!

0.2%!

Sencario!2a!

0.4%!

Scenario!3!

0.6%!
0.8%!
1.0%!
1.2%!

Figure 3. Percent Change from Basline for Body Mass Index and Percent Reporting Poor General Health, by
Scenario

The spatial variation of outcomes within the region is quite significant. For example,
while average body mass index (BMI) decreases by 0.3% under Scenario 2, percent
change in BMI at the census block group level ranges from a modest 0.2 increase to
decreases in BMI of up to 3.9%. This variation is shown in Figure 4 for BMI. The spatial
variation for other mapped NPHAM outcomes can be found in Appendix C and is
discussed in greater detail within the equity analysis (Section 4).
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Figure 4. NPHAM Projected Percent Change (Baseline to Scenario 2) in Body Mass Index (BMI) for Census
Block Groups Across the Region
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3.1 Demographic!NPHAM!Inputs!for!Baseline!and!Scenarios!
Table 4, Table 5, and Table 6 provide detailed summary statistics for the demographic
and employment characteristics of the census block group (CBG) within the region for
both baseline and the respective scenarios. Assumptions about changes in these variables
are a translation of the changes in place types within Envision Tomorrow. The summary
variables have been weighted by the population for their respective year. This average of
averages is best interpreted as the demographic characteristics of the census block group
of residence for the average person in San Joaquin County.
While the regional transportation plan (RTP) assumes that all scenarios will have the
same population growth in 2035, Envision Tomorrow estimates this population using
place types, which results in the distribution spatially varying between scenarios. Thus
there is slight variation in both average and total population between the scenarios within
the NPHAM context. Additionally, Envision Tomorrow applies income to households
based on place types resulting in an approximately 21% decrease in low-income
households under each scenario. While the assumption about low-income households
may or may not be accurate, because all scenarios are seeing approximately the same
21% decrease, the relative influence of change in this demographic characteristic is stable
across scenarios.
Table 4. Weighted Mean, Weighted Standard Deviation, and Difference for Demographic Characteristics of
Census Block Group - Baseline and Scenario 1

Weighted Mean (Weighted SD)
Baseline

Scenario 1

Absolute
change

Percent
change

CBG population

3,194 (3426)

4,327 (6,112)

1,133

35%

CBG households

938 (889)

1,323 (1,876)

386

41%

CBG employees (jobs)

557 (861)

1,014 (1,717)

458

82%

Average household size

2.8 (0.45)

3.3 (0.9)

0.5

16%

Percent low income HH

42% (21%)

33% (16%)

-9%

-21%

Variable
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Table 5. Weighted Mean, Weighted Standard Deviation, and Difference for Demographic Characteristics of
Census Block Group - Baseline and Scenario 2

Weighted Mean (Weighted SD)
Baseline

Scenario 2

Absolute
change

CBG population

3,194 (3426)

4,587 (7,834)

1,393

44%

CBG households

938 (889)

1,463 (2,657)

525

56%

CBG employees (jobs)

557 (861)

970 (1,566)

413

74%

Variable

Percent
change

Average household size

2.8 (0.45)

3.3 (1)

0.5

16%

Percent low income HH

42% (21%)

33% (16%)

-9%

-21%

Table 6. Weighted Mean, Weighted Standard Deviation, and Difference for Demographic Characteristics of
Census Block Group - Baseline and Scenario 3

Variable

Weighted Mean (Weighted SD)

Absolute
change

Percent
change

1,222

38%

CBG population

Baseline
3,194 (3,426)

Scenario 3
4,416 (6698)

CBG households

938 (889)

1,399 (2211)

461

49%

CBG employees (jobs)

557 (861)

1,060 (1852)

503

Average household size

2.8 (0.45)

3.3 (1)

Percent low income HH

42% (21%)

33% (16%)

0.5
-9%

90%
16%
-21%

3.2 Built!Environment!NPHAM!Inputs!for!Baseline!and!Scenarios!
Table 7, Table 8, and Table 9 provide detailed summary statistics for the demographic
and employment characteristics of each census block group (CBG) within the region for
both baseline and the respective scenarios. The summary variables have been weighted
by the population for their respective year. This is best interpreted as the built
environment characteristics of the census block group of residence for the average person
in San Joaquin County.
In general, all three scenarios assume a more dense environment.
• Population density increases by 11% in Scenario 1, 16% in Scenario 2 and
Scenario 3. Population density is important because it supports a greater
concentration of amenities (see retail density).
• Employment density increases substantially: 25% under Scenario 1; 34% under
Scenario 2; and 38% under Scenario 3. Nearby employment density can indicate
the extent to which people can walk to their job.
• Retail density also increases substantially ranging from 83%-84% increase under
Scenario 1 and Scenario 2 to 96% under Scenario 3. This is important because an
increase in nearby retail destinations increases the likelihood that individuals will
12

•

walk or bike to the destination. The employment mix14 is decreasing slightly
under each scenario.
Intersection density increases modestly (1.4% - 4.4%) under each scenario. Note
that this is one of the few metrics for which Scenario 2a is the most aggressive,
slightly higher than Scenario 3. Intersection density describes connectivity.
Increased connectivity facilitates more direct routes and has been shown to
support walking and biking.

Table 7. Weighted Mean, Weighted Standard Deviation, and Difference for Built Environment Characteristics Baseline and Scenario 1

Weighted Mean
(Weighted SD)
Baseline
Scenario 1
10.06
9.1 (6.1)
(5.59)

Variable
Gross population density on unprotected land
(people per acre)
Gross employment density on unprotected land
(employees/jobs per acre)

Absolute
change

Percent
change

0.96

11%

1.73 (3.9)

2.17 (3.98)

0.44

25%

95 (272)

173 (449)

78

83%

5-tier employment mix

0.49 (0.29)

0.49 (0.28)

-0.003

-0.6%

Intersection density

71 (46.35)

72 (44.33)

1.007

1.4%

Retail Density

Table 8. Weighted Mean, Weighted Standard Deviation, and Difference for Built Environment Characteristics Baseline and Scenario 2

Weighted Mean
(Weighted SD)
Baseline
Scenario 2

Variable
Gross population density on unprotected land
(people per acre)
Gross employment density on unprotected land
(employees/jobs per acre)

Absolute
change

Percent
change

9.1 (6.1)

10.54 (5.8)

1.44

16%

1.73 (3.9)

2.31 (4.2)

0.58

34%

95 (272)

174 (441)

80

84%

5-tier employment mix

0.49 (0.29)

0.49 (0.28)

-0.002

-0.3%

Intersection density

71 (46.35)

74 (43.27)

3.09

4.4%

Retail Density

14

5-tier employment entropy index, with the denominator set to the static 5 employment types in the CBG
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Table 9. Weighted Mean, Weighted Standard Deviation, and Difference for Built Environment Characteristics Baseline and Scenario 3

Weighted Mean
(Weighted SD)
Baseline
Scenario 3
10.59
9.1 (6.1)
(5.94)

Variable
Gross population density on unprotected land
(people per acre)
Gross employment density on unprotected land
(employees/jobs per acre)

Absolute
change

Percent
change

1.5

16%

1.73 (3.9)

2.38 (4.24)

0.65

38%

95 (272)

186 (461)

91

96%

5-tier employment mix

0.49 (0.29)

0.49 (0.28)

-0.002

-0.3%

Intersection density

71 (46.35)

74 (43.29)

2.847

4.0%

Retail Density

3.3 NPHAM!Travel!Behavior!Predictions!for!Baseline!and!
Scenarios!
This section describes the population weighted predicted travel and physical activity
behaviors for both baseline and each scenario (Table 10, Table 11, Table 12). Changes
are color coded to indicate a healthy direction in population health (green) or an
unhealthy direction (red).
Highlights include:
• Walking Behavior - Each scenario is predicted to modestly increase walking for
both transportation and leisure, resulting in positive increase in total walking
behavior each week. The percent increase in each walking category ranges from
0.2% to 0.5%, with Scenario 3 performing the best.
• Recreational Behavior - Recreational physical activity15 is less sensitive to built
environment changes. Recreational physical activity decreases slightly under
Scenarios 1 and 2. However, recreational physical activity increases by 0.3%
under Scenario 3.

15

Recreational physical activity is estimated using California Household Travel Survey Data while the
walking minutes are estimated using California Health Interview Survey. It is not appropriate to multiply
the daily recreational minutes by 7 to compare to the weekly walking minutes.

14

Table 10. Weighted Mean, Weighted Standard Deviation, and Difference for Predicted Travel Behaviors Baseline and Scenario 1

Variable

Weighted Mean (Weighted SD)
Baseline
Scenario 1

Weekly transport walking
23.31 (5.65)
23.35 (5.64)
(minutes per person)
Weekly leisure walking (minutes
50.9 (9.24)
51 (9.39)
per person)
Weekly total walking (minutes
74.2 (12.26)
74.4 (12.3)
per person)
Daily total recreational physical
7.08 (1.42)
7.04 (1.43)
activity (minutes per person)
Green = Region shows improved health; Red = Region shows worse health

Absolute
Change

Percent
Change

0.041

0.2%

0.122

0.2%

0.163

0.2%

-0.043

-0.6%

Table 11. Weighted Mean, Weighted Standard Deviation, and Difference for Predicted Travel Behaviors Baseline and Scenario 2

Variable

Weighted Mean (Weighted SD)
Baseline
Scenario 2

Weekly transport walking
23.31 (5.65)
23.39 (5.7)
(minutes per person)
Weekly leisure walking (minutes
50.9 (9.24)
51 (9.25)
per person)
Weekly total walking (minutes
74.2 (12.26)
74.4 (12.2)
per person)
Daily total recreational physical
7.08 (1.42)
7.06 (1.43)
activity (minutes per person)
Green = Region shows improved health; Red = Region shows worse health

Absolute
Change

Percent
Change

0.084

0.4%

0.086

0.2%

0.171

0.2%

-0.022

-0.3%

Table 12. Weighted Mean, Weighted Standard Deviation, and Difference for Predicted Travel Behaviors Baseline and Scenario 3

Variable

Weighted Mean (Weighted SD)
Baseline
Scenario 3

Weekly transport walking
23.31 (5.65)
23.41 (5.68)
(minutes per person)
Weekly leisure walking (minutes
50.9 (9.24)
51.1 (9.24)
per person)
Weekly total walking (minutes
74.2 (12.26)
74.5 (12.14)
per person)
Daily total recreational physical
7.08 (1.42)
7.1 (1.45)
activity (minutes per person)
Green = Region shows improved health; Red = Region shows worse health

Absolute
Change

Percent
Change

0.106

0.5%

0.233

0.5%

0.339

0.5%

0.021

0.3%

Additional insight into the spatial distribution of the behavior outcomes can be found by
examining mapped projected differences in scenario outcomes. For example, Table 11
shows that while weekly walking for transportation minutes in Scenario 2 are projected to
be 23.39 minutes on average, Census block groups (CBG) average transportation minutes

15

range from as low as 13 minutes (light blue) to 51 minutes (dark purple) (Figure 5). Maps
for additional outcomes for Scenario 2 are found in Appendix C.

Figure 5. NPHAM Projected Weekly Walking for Transportation Minutes for Scenario 2 (2035)
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3.4 Health!NPHAM!Outputs!for!Baseline!and!Scenarios!
Compact, mixed-use land use is also associated with lower body mass index (BMI) and
better overall health. This section describes the population weighted predictions for BMI
and poor health for both baseline and each scenario. Changes are color coded to indicate
a healthy direction in population health (green) or an unhealthy direction (red).
Weighted mean BMI is predicted to modestly decrease by about 0.3% - 0.4% depending
on the scenario. The percent of population reporting poor health increases by 1.1%
(Scenario 1) and 0.9% (Scenario 2); under Scenario 3, the percent of population reporting
poor health decreases by 0.5%. Spatial variation for percent change for BMI for Scenario
2 is shown in Figure 4 (previous section). The spatial variation for percent reporting poor
health for Scenario 2 is found below in Figure 6. The end state for Scenario 2 is mapped
in Appendix C.
Table 13. Weighted Mean, Weighted Standard Deviation, and Difference for Predicted Health Outcomes Baseline and Scenario 1

Variable

Weighted Mean (Weighted SD)
Baseline
Scenario 1

Average body mass index
28.34 (0.61)
28.26 (0.6)
(BMI)
Percent of population reporting
16.3% (7.3%)
16.5% (7.2%)
poor general health
Green = Region shows improved health; Red = Region shows worse health

Absolute
Change

Percent
Change

-0.087

-0.3%

0.19%

1.1%

Table 14. Weighted Mean, Weighted Standard Deviation, and Difference for Predicted Health Outcomes Baseline and Scenario 2

Variable

Weighted Mean (Weighted SD)
Baseline
Scenario 2

Average body mass index
28.34 (0.61)
28.25 (0.6)
(BMI)
Percent of population reporting
16.3% (7.3%)
16.5% (7.1%)
poor general health
Green = Region shows improved health; Red = Region shows worse health

Absolute
Change

Percent
Change

-0.096

-0.3%

0.15%

0.9%

Table 15. Weighted Mean, Weighted Standard Deviation, and Difference for Predicted Health Outcomes Baseline and Scenario 3

Variable

Weighted Mean (Weighted SD)
Baseline
Scenario 3

Average body mass index
28.34 (0.61)
28.23 (0.6)
(BMI)
Percent of population reporting
16.3% (7.3%)
16.2% (7.1%)
poor general health
Green = Region shows improved health; Red = Region shows worse health
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Absolute
Change

Percent
Change

-0.114

-0.4%

-0.07%

-0.5%

Figure 6. NPHAM Projected Percent Change (Baseline to Scenario 2) in Prevalence of Population Reporting
Poor General Health
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4 Scenario!2a:!SubQCounty!and!Equity!Analysis!
The benefits and burdens of land use policy and investment are not always evenly
distributed across a region. Further, lower socio-economic status groups typically have
additional health risks and are spatially clustered. One-strength of NPHAM is the ability
to predict the spatial distribution of active transportation patterns and public health
outcomes, which allows for an equity analysis to be completed. Calculating weighted
means of sub-areas (i.e. communities of concern) within the county for baseline and the
scenario year and the differences between the two can inform the extent to which the
proposed plan is helping address health disparities.
This section documents sub-county comparisons for Scenario 2a. Section 4.1 documents
the definitions of areas of concern and the weighting and statistical test methodologies
used to compare those areas to non-equity areas. Section 4.2 provides the results of the
equity comparisons for the base year; Section 0 for the future scenario year (2035); and
Section 4.4 the expected difference between baseline and future year conditions.

4.1 Methods!for!SubQcounty!Equity!Analysis!!
The equity analyses in this report rely upon comparisons of geographic areas flagged as
areas of concern. The three geographic areas that are investigated in this report are:
CalEnviroScreen defined disadvantaged communities, areas of concentrated minorities,
and areas of concentrated poverty. Each is described in more detail below.
CalEnviroScreen 16 provides an index of disadvantaged communities. The 207
block groups within San Joaquin County that rank within the top quartile of all of
California were flagged for analysis. See Figure 7 for a map showing the locations
of these CBGs.
Concentration of Minorities are located using the American Community Survey
(2015, 5-year estimate, B03002 dataset) to identify census tracts where at least
75% of a census block group’s population consists of races and ethnicities which
are not non-Hispanic White. Within San Joaquin County 136 census block groups
meet the threshold and are defined as areas of concentrated minority populations.
See Figure 8 for a map showing the locations of these CBGs.
Concentrated Poverty locations are identified using the American Community
Survey (2015, 5-year estimate, S1701 dataset). Census tracts were used where
30% or more of the population is identified as “below federal poverty level.”
Thirty-one (31) census tracts in the county meet the 30% threshold, resulting in 89
block groups being defined as areas of concentrated poverty. See Figure 9 for a
map showing the locations of these CBGs.

16

https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
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Figure 7. Census Block Groups Designated as Top Quartile in CalEnviroScreen Index
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Figure 8. Census Block Groups Designated as Areas of Concentrated Minority Populations
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Figure 9. Census Block Groups Designated as Areas of Concentrated Poverty
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To look for differential effects, the following methods were used for weighting and
statistical testing:
• Current conditions: Population-weighted baseline averages and standard
deviations were calculated using CBG 2015 population for the set of CBGs in
each sub-group as defined above in areas of concern.
• Future Scenario: Population-weighted scenario averages and standard deviations
were calculated using projected CBG 2035 population for the set of CBGs in each
sub-group.
• Change from Baseline was calculated as the absolute difference between
population-weighted average for baseline and population weighted average for the
future scenario.
• Testing for statistical significance: For current conditions, an independent 2sample Welch’s t-test (unequal variance) was completed for each pair (poverty
versus non-poverty; minority versus non-minority; and CalEnviroScreen versus
non-CalEnviroScreen areas). The results of this test indicate if the weighted
average of the area of concern (e.g., area of concentrated poverty) is statistically
different than the weighted average of the balance of the county. A 2-sample t-test
was also completed for the future scenario (2035); this again indicates if areas of
concern are expected to have a statistically significant difference in average
outcome when compared to the balance of the county. 17

4.2 Baseline!Conditions!
Current conditions reflect past investment patterns, current built environment conditions,
and current demographic realities for communities of concern. Table 16 displays mean
and standard deviation – weighted by 2015 population – for CalEnviroScreen areas and
the balance of the region. The second to last column indicates the percent difference
(increase or decrease) of the area of concern from the balance of the region. Percent
difference is color coded green if the area of concern is more healthy than the balance of
the region; if the area of concern weighted mean is less healthy, the percent difference is
color coded red. The final column indicates if the difference between the area of concern
is statistically different than that of the non-equity area according to the Welch’s t-test
(i.e., two sample with unequal variance). Similarly, Table 17 and Table 18 display
weighted means for baseline conditions for areas of concentrated minorities and
concentrated poverty.
The weighted means and t-tests show the following patterns for baseline conditions:
• In general, transportation and health outcomes indicate poorer health among
populations living in areas of concern than people outside these areas. Areas
of concentrated minority or poverty status – as a more restricted number of

17

Note that because of different population weights in baseline and future horizon years, there is no
covariance matrix available for the change from baseline calculation. This prohibits a t-test comparing
areas of concern to the balance of the study area for the change from baseline statistics.
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census block groups – have worse outcomes than the CalEnviroScreen areas
of concern. The exception is walking for transport.
All Communities of Concern show less total walking than non-equity areas;
the differences are statistically significant for CalEnviroScreen and areas of
concentrated minorities, but not for areas of concentrated poverty.
• All three equity areas show 12.2% - 16.2% fewer minutes of walking for
leisure, and the difference is statistically significant.
• Areas of concentrated poverty or minorities show significantly greater
minutes of walking for transport (23.9% and 11.9% greater than the
balance of the county, respectively). CalEnviroScreen areas also show
higher minutes of transport walking, but without the statistical
significance. This is the only indicator for which areas of concern perform
better than the balance of the county. This result is consistent with the
literature that shows low income groups are more likely to own fewer
vehicles, be reliant on public transport, and thus walk for transportation or
to use transit more often.
Areas of concern also show 16-19% less recreational physical activity
minutes. This is consistent with literature that suggests those with resources
have less leisure time which results in less recreational physical activity.
Body mass index (BMI) is approximately 1.7-2.2% higher in areas of concern.
This finding is statistically significant in each area.
Percent of population with poor general health is statistically higher for areas
of concern: 57.1% higher in CalEnviroScreen areas; 93.2% higher in areas of
concentrated minorities; and 90.7% higher in areas of concentrated poverty.

Table 16. Predicted NPHAM Health Outcomes for CalEnviroScreen Areas of Concern - Baseline Conditions in
2015

Balance of
Region

Area of Concern

Wt. Mean (SD)

Wt. Mean (SD)

T-Test
% Diff

Sig.

Weekly transport walking minutes per person

22.94 (5.31)

23.64 (5.95)

3.1%

Weekly leisure walking minutes per person

54.35 (9.01)

47.75 (8.30)

-12.2%

**

Weekly total walking minutes per person

77.29 (12.31)

71.39 (11.56)

-7.6%

**

Daily total recreational PA minutes per person

7.72 (1.42)

6.49 (1.14)

-16.0%

**

Average body mass index (BMI)

28.09 (0.53)

28.57 (0.58)

1.7%

**

Percent of population with poor general health
12.6% (4.7%)
19.7% (7.7%)
57.1%
** Statistically significant difference weighted mean for equity area of concern, p<0.01.
Green = Area of Concern shows improved health; Red = Area of Concern shows worse health

**
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Table 17. Predicted NPHAM Health Outcomes for Areas of Concentrated Minorities - Baseline Conditions in
2015

Balance of
Region

Area of Concern

Wt. Mean (SD)

Wt. Mean (SD)

% Diff

Sig.

T-Test

Weekly transport walking minutes per person

22.35 (5.46)

25.00 (5.62)

11.9%

**

Weekly leisure walking minutes per person

54.07 (9.00)

45.31 (6.66)

-16.2%

**

Weekly total walking minutes per person

76.42 (12.71)

70.31 (10.41)

-8.0%

**

Daily total recreational PA minutes per person

7.59 (1.39)

6.18 (0.96)

-18.5%

**

Average body mass index (BMI)

28.13 (0.55)

28.71 (0.53)

2.1%

**

Percent of population with poor general health
12.2% (4.1%)
23.6% (6.0%)
93.2%
** Statistically significant difference weighted mean for equity area of concern, p<0.01.
Green = Area of Concern shows improved health; Red = Area of Concern shows worse health

**

Table 18. Predicted NPHAM Health Outcomes for Areas of Concentrated Poverty - Baseline Conditions in 2015

Balance of
Region

Area of Concern

Wt. Mean (SD)

Wt. Mean (SD)

% Diff

Sig.

Weekly transport walking minutes per person

22.35 (5.21)

27.69 (5.53)

23.9%

**

Weekly leisure walking minutes per person

52.21 (8.97)

44.86 (8.03)

-14.1%

**

Weekly total walking minutes per person

74.57 (12.22)

72.55 (12.42)

-2.7%

Daily total recreational PA minutes per person

7.33 (1.37)

5.93 (1.05)

-19.2%

**

Average body mass index (BMI)

28.23 (0.56)

28.85 (0.56)

2.2%

**

T-Test

Percent of population with poor general health 14.0% (5.4%)
26.8% (5.7%)
90.7%
** Statistically significant difference weighted mean for equity area of concern, p<0.01.
Green = Area of Concern shows improved health; Red = Area of Concern shows worse health

**

4.3 Future!Scenario!
By 2035, the planned land use changes and investment strategies in the Regional
Transportation Plan will be in place. To account for this, NPHAM estimates future
outcomes for each Census Block Group based on built environment changes as defined
by SJCOG within Envision Tomorrow. Demographics are largely assumed to match the
proportion within the Census Block Group in 2015. The exception is an assumed overall
regional reduction in proportion of low-income households due to definitions around
place types in Envision Tomorrow.
Table 19 displays the mean and standard deviation – weighted by 2035 population – for
CalEnviroScreen areas and the balance of the region. The second to last column
indicates the percent difference (increase or decrease) of the area of concern from the
balance of the region. Percent difference is color coded green if the area of concern has
better health outcomes than the balance of the region; if the area of concern weighted
mean represents worse health, the percent difference is color coded red. The final column
indicates if the difference between the area of concern is statistically different than that of
25

the non-equity area according to the two-sample t-test. Table 20 and Table 21 provide
similar information for areas of concentrated minorities and concentrated poverty.
Graphical depictions can be found in Appendix C.
Comparing the weighted means for equity areas of concern to the balance of the county
for future Scenario 2A in 2035 shows similar patterns as seen in the 2015 baseline equity
comparisons:
• In general, transportation and health outcomes indicate poorer health among
populations living in areas of concern than the balance of the county. Areas of
concentrated minority or poverty status – as a more restricted number of census
block groups – have worse outcomes than the CalEnviroScreen areas of concern.
• All areas show moderately less total walking; this is statistically significant for
CalEnviroScreen and areas of concentrated minorities, but not statistically
significant for areas of concentrated poverty.
o All three areas of concern show statistically less (12.0-16.8%) walking for
leisure walking minutes.
o Areas of concentrated minorities and concentrated poverty show
populations averaging statistically significant greater minutes – a 12.4%
and 24.4% increase respectively - for walking for transport. Figure 10
graphically depicts the spatial variation with areas of concentrated poverty
(crosshatch).18 This result is consistent with the literature that shows low
income groups are more likely to own fewer vehicles, be reliant on public
transport, and thus walk for transportation or to transit more often.
o CalEnviroScreen areas show an insignificant 3.0% additional minutes of
transport walking when compared to the rest of the county. This is the
only indicator for which areas of concern perform better than the balance
of the county.
• Areas of concern also show 14.8-21.9% fewer recreational physical activity
minutes. This is consistent with literature that suggests less leisure time results in
less recreational physical activity.
• Body mass index (BMI) is approximately 1.5-2.4% higher in areas of concern.
The finding of higher BMI is statistically significant in each area.
• Percent of population with poor general health is statistically higher for areas of
concern: 59.4% higher in CalEnviroScreen areas; 92.4% higher in areas of
concentrated minorities; and 90.7% higher in areas of concentrated poverty.

18

Please see Appendix C for graphical depictions outcomes with overlays for each Area of Concern.

26

Table 19. Predicted NPHAM Health Outcomes for CalEnviroScreen Areas of Concern – Future Scenario 2A
(2035)

Balance of
Region

Area of Concern

Wt. Mean (SD)

Wt. Mean (SD)

% Diff

Weekly transport walking minutes per person

23.02 (5.29)

23.72 (6.05)

3.0%

Weekly leisure walking minutes per person

54.41 (8.96)

47.86 (8.38)

-12.0%

**

Weekly total walking minutes per person

77.43 (12.25)

71.59 (11.51)

-7.5%

**

Daily total recreational PA minutes per person

7.65 (1.28)

6.52 (1.35)

-14.8%

**

Average body mass index (BMI)

28.02 (0.51)

28.45 (0.61)

1.5%

**

Percent of population with poor general health
12.6% (4.4%)
20.0% (7.3%)
59.4%
** Statistically significant difference weighted mean for equity area of concern, p<0.01.
Green = Area of Concern shows improved health; Red = Area of Concern shows worse health

**

T-Test
Sig.

Table 20. Predicted NPHAM Health Outcomes for Areas of Concentrated Minorities – Future Scenario 2A
(2035)

Balance of
Region

Area of Concern

Wt. Mean (SD)

Wt. Mean (SD)

% Diff

Sig.

Weekly transport walking minutes per person

22.39 (5.47)

25.16 (5.69)

12.4%

**

Weekly leisure walking minutes per person

54.29 (9.00)

45.17 (6.38)

-16.8%

**

Weekly total walking minutes per person

76.68 (12.64)

70.33 (10.26)

-8.3%

**

Daily total recreational PA minutes per person

7.61 (1.32)

6.09 (1.05)

-20.0%

**

Average body mass index (BMI)

28.03 (0.52)

28.63 (0.55)

2.1%

**

Percent of population with poor general health
12.3% (3.7%)
23.7% (5.7%)
92.4%
** Statistically significant difference weighted mean for equity area of concern, p<0.01.
Green = Area of Concern shows improved health; Red = Area of Concern shows worse health

**

T-Test

Table 21. Predicted NPHAM Health Outcomes for Areas of Concentrated Poverty – Future Scenario 2A (2035)

Balance of
Region

Area of Concern

Wt. Mean (SD)

Wt. Mean (SD)

T-Test
% Diff

Sig.

Weekly transport walking minutes per person

22.41 (5.21)

27.88 (5.72)

24.4%

**

Weekly leisure walking minutes per person

52.31 (8.97)

44.88 (8.00)

-14.2%

**

Weekly total walking minutes per person

74.73 (12.12)

72.75 (12.52)

-2.6%

Daily total recreational PA minutes per person

7.34 (1.34)

5.74 (1.05)

-21.9%

**

Average body mass index (BMI)

28.13 (0.53)

28.80 (0.57)

2.4%

**

Percent of population with poor general health
14.2% (5.1%)
27.0% (5.2%)
90.7%
** Statistically significant difference weighted mean for equity area of concern, p<0.01.
Green = Area of Concern shows improved health; Red = Area of Concern shows worse health

**
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Figure 10. NPHAM Projected Average Weekly Minutes of Walking for Transport by Areas of Concentrated
Poverty and the Balance of the Region, Scenario 2 (2035)
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4.4 Change!from!Baseline!to!Scenario!
While the baseline and scenario distributions of healthy travel behavior and health
outcomes is helpful in understanding equitable access to healthy environments, the
change in baseline to scenario is most descriptive in understanding the effect of the
planned investments and policies. Even if disparities between equity and non-equity
areas exist in 2035, larger changes in a healthy direction for areas of concern can indicate
the scenario under consideration is moving in the right health equity direction.
Table 22 show the difference between the weighted mean of the future scenario (Scenario
2A) and baseline for the three areas of concern and the balance of the region. Absolute
difference was chosen for this comparison because percent difference may perpetuate
inequities if areas of concern have underlying disparate and thus lower indicators at
baseline. The columns describing the change in weighted mean for areas of concern are
color coded to assist in interpretation. If the area of concern is moving in a more healthful
direction, it is colored green; if it is moving in a less healthful direction, it is colored red.
If the area of concern is performing better than the balance of the region – even if it is
still moving in an unhealthy direction – it is bolded.
Table 22. Difference in Weighted Means Between Scenario (2035) and Baseline (2015) for Scenario 2A by Area
of Concern

CalEnviroScreen

Minority

Poverty

Balance
of Region

Area of
Concern

Balance
of Region

Area of
Concern

Balance
of Region

Area of
Concern

0.085

0.083

0.042

0.158

0.061

0.190

0.055

0.115

0.215

-0.140

0.102

0.014

0.140

0.198

0.257

0.019

0.163

0.204

-0.075

0.028

0.019

-0.093

0.014

-0.187

Weekly transport walking
minutes per person
Weekly leisure walking
minutes per person
Weekly total walking minutes
per person
Daily total recreational PA
minutes per person
Average body mass index
(BMI)
Percent of population with
poor general health

-0.065

-0.124

-0.102

-0.085

-0.107

-0.046

0.001%

0.285%

0.138%

0.170%

0.128%

0.247%

Green = Improved Health

Red = Worse Health

Bold/shade = Area of Concern Performs Better

Highlights of the equity analysis of changes attributed to Scenario 2A are as follows:
• Walking for Transportation: All areas are gaining transportation walking
minutes; areas of concentrated minority and concentrated poverty gain more
minutes than the balance of the region. This is in addition to starting out in 2015
with higher levels of transportation walking.
• Walking for Leisure: Results are mixed for this indicator. Minorities are losing
minutes of leisure walking; areas of concentrated poverty are slightly gaining and
CalEnviroScreen are gaining enough to outperform non- CalEnviroScreen areas.
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•

•

•
•

•

Total Walking: This indicator is reflective of the sum of transportation and
leisure walking minutes. All areas gain more minutes. CalEnviroScreen and areas
of concentrated poverty both perform better than the balance of the region.
Recreational Physical Activity: This indicator is less sensitive to built
environment changes and the results are mixed. The CalEnviroScreen areas gain
minutes and perform better than the non-equity counterpart. Areas of concentrated
minorities and poverty both lose minutes even as their counterparts gain minutes.
Body Mass Index: All areas improve under this scenario with reduced BMI.
CalEnviroScreen areas improve more than the non-equity counterpart.
Percent Poor Health: All areas show additional population reporting poor health
under this scenario with areas of concern performing worse than their
counterparts.
CalEnviroScreen areas perform better than the balance of the region for 4 out 6
outcomes: leisure walking, total walking, recreational physical activity, and body
mass index. Because the concentrated minority and concentrated poverty areas do
not perform as well as the balance of the region, this suggests that areas that have
slightly less concentrated poverty or minorities (i.e. 20-30% of households in
poverty or 50-75% of the population non-white) are performing the best. This
tentative finding would require additional analysis to confirm.
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Appendix!A!–!National!Public!Health!Assessment!Model!
In 2015-2018, the U.S. EPA funded UD4H to develop the first phase of a public health
and activity plug-in module for scenario planning tools with the goal to empower
communities to evaluate the relative health impacts of contrasting land use and
transportation scenarios. Known as the National Public Health Assessment Model
(NPHAM v1.0), the plug-in connects to scenario planning tools such as Envision
Tomorrow, UrbanFootprint, and CommunityViz via an application programming
interface (API). The regression equations connected to through the API allow for a suite
of healthy behaviors and outcomes to be predicted.
NPHAM leverages nationally available built and natural environment data – particularly
for current conditions – curated within the National Environmental Database (NED; see
Appendix B). Future condition inputs are provided by the tool user. These inputs are
either provided exactly as needed by NPHAM, or are calculated by the scenario-planning
tool – in this case Envision Tomorrow – using user provided base input. When future
condition inputs are not available, current condition values from NED serve as controls.
The remainder of this Appendix briefly describes the outcomes, covariates, and built
environment variables included in the various models in this report.
For the purposes of this project, a sub-suite of NPHAM v1.0 models were utilized as
shown in Table A-1. Note that California Household Travel Survey (CHTS)19 based
models are based on travel diary data. The activity levels for California Health Interview
Survey (CHIS)20 based models use health survey data. Both sources are derived from
user self-reported data.

19
20

http://www.dot.ca.gov/hq/tpp/offices/omsp/statewide_travel_analysis/chts.html
http://healthpolicy.ucla.edu/chis/about/Pages/about.aspx

A-1

Table A- 1. NPHAM v1.0 Behavior and Health Outcomes and Definitions

Data
Source
CHTS
20102013 21

NPHAM Outcome

Outcome Definition

Pct of population biking for transportation (daily)
Aggregate minutes of transport biking in the CBG
(daily)
Pct of population engaging in recreational physical
Binary Participation
Recreational
activity (daily)
physical
Continuous
Aggregate minutes of recreational physical activity
activity
Duration
in the CBG (daily)
CHIS
Pct of population walking for transportation
Binary Participation
2012 23
(weekly)
Transportation
walking
Continuous
Aggregate minutes of transport walking in the
Duration
CBG (weekly)
Binary Participation Pct of population walking for leisure (weekly)
Leisure
Continuous
Aggregate minutes of leisure walking in the CBG
walking
Duration
(weekly)
Pct of population walking for transport and/or
Binary Participation
leisure (weekly)
Total walking
Continuous
Aggregate minutes of transport and leisure
Duration
walking in the CBG (weekly)
BMI
Continuous
Average BMI in the CBG
Poor General
Pct of population with self-reported poor general
Binary
Health
health
CHTS = California Household Travel Survey; CHIS = California Health Interview Survey
Transportation
biking22

Binary Participation
Continuous
Duration

The predictive regression models within NPHAM are built using a stepwise modeling
procedure that keeps demographic, socio-economic, and built environment variables that
add explanatory power with or without statistically significant coefficients. Table A-2
shows the list of demographic covariates included in the stepwise procedure; each model
in Table A-1 contains a slightly different sublist within the regression equation. However,
with the exception of low-income which is changed within Envision Tomorrow based on
place type, all demographic covariates are held steady, essentially treating the
demographics covariates as controls.

21

http://www.dot.ca.gov/hq/tpp/offices/omsp/statewide_travel_analysis/chts.html
Physical activity minute models are 2-part models for participation and then duration for those that
participate. The CHTS biking participation model is sensitive to many of the variables changing within
Envision Tomorrow. However, CHTS biking duration model include very few factors that are changed
within Envision Tomorrow even if the RTP strategies likely improve conditions. For example, tree canopy
and auto ownership influence biking duration for those that bike, but are not changed in the Envision
Tomorrow to NPHAM aggregation. Because of this, biking minutes are not included as an outcome in this
report but are documented here within this Appendix.
23
http://healthpolicy.ucla.edu/chis/Pages/default.aspx
22

A-2

Table A- 2. List of Possible Demographic Covariates for Inclusion in NPHAM models

Description

Data type

Household size

Continuous

Person lives in a household with zero vehicles
(versus base case, 1+ vehicles)
Home is owner-occupied (versus base case, renteroccupied)
Home is renter-occupied (versus base case, owneroccupied)
Respondent is male (versus base case, female)

Binary

Respondent is female (versus base case, male)

Binary

Respondent is employed (versus base case, not
employed)
Respondent is age 65+ (versus base case, age 18-64)

Binary

Respondent is white, non-Hispanic (versus base case,
Hispanic and/or non-white)
Respondent is in the low income category (versus
base case, middle income)
Respondent is in the high income category (versus
base case, middle income category)
Highest level of education attained is LESS THAN a
high school diploma (versus base case, 4 year degree
or more)
Highest level of education attained is a high school
diploma (versus base case, 4 year degree or more)
Highest level of education attained is a 2-year college
degree (versus base case, 4 year degree or more)
Household has one or more children (versus base
case, no children)

Binary

Binary
Binary
Binary

Binary

Binary
Binary
Binary
Binary
Binary
Binary

Outcome variable transformation
before modeling:
CHTS
CHIS
transformation transformation
Quad root
N/A
No
transformation
No
transformation
N/A
No
transformation
N/A
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation

N/A
N/A
No
transformation
N/A
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
No
transformation
N/A

Many of NPHAM regression equations are 2-part models: percent participation and
duration of activity among participants. Table A- 3 displays the built environment
variables that were included in California Household Travel Survey (CHTS) models for
biking and recreational physical activity. Similar to the demographic covariates, all built
environment variables were put into a stepwise procedure; those that increased predictive
power, with or without a statistically significant coefficient, were kept in the model. The
direction of the coefficient is indicated within the table with a “+” or “-“. Note that the
number of symbols represents statistical strength not coefficient size. Finally, Envision
Tomorrow only produces Census block group values in the future scenario for a portion
of the built environment variables, which are highlighted in yellow in the tables below.
In instances where Envision Tomorrow does not provide a future value, current values
A-3

are substituted, essentially making the variable a controlling covariate in base conditions.
Table A-4 and Table A-5 provide similar information for California Health Interview
Survey (CHIS) models for walking (transport and leisure), body mass index, and percent
reporting poor health.
Table A- 3. Inclusion of Built Environment Predictive Variables in CHTS-based Models (Biking and
Recreational Physical Activity) with Direction of Coefficients

Built Environment Data
Description
Percent of area that is
developed open space (e.g.,
parks)
Employment entropy
Gross population density
Percent of households with
zero autos
Percent of area that is natural,
undeveloped land cover
Percent of area that is covered
by tree canopy
Percent of employment near
fixed guideway transit station
Percent of area that is covered
by forest (undeveloped)
Percent of area that is covered
by either undeveloped open
space (natural) or developed
open space (parks)
Job accessibility within 45
minutes by transit
Employment density
Percent of population that is
working aged
Total population

Transportation Biking

Recreational Physical
Activity

Binary
Participation

Continuous
Duration

Binary
Participation

(+)

(-)

(+)

(+)

(+)

(+)
+++

+++
(-)

--

--(+)

Continuous
Duration

+++
++

+++
++

+
(+)

+

(+)
(+)

+++

(+)

++

---

(+)

Network density, pedestrian+++
oriented links
Binary flag of no data
available for transit service
-(assumed to correlate with
limited transit service)
Yellow indicates Envision Tomorrow produces a CBG variable as input for future scenario
+++ positive coefficient; p < 0.01 ++ positive coefficient; p < 0.05
+ positive coefficient; p < 0.1
(+) positive coefficient; p >= 0.1 not significant
--- negative coefficient; p < 0.01 -- negative coefficient; p < 0.05
negative coefficient; p < 0.1 (-) negative coefficient; p >= 0.1 not significant

A-4

Table A- 4. Inclusion of Built Environment Predictive Variables in CHIS-based Activity Models (Transportation
and Leisure Walking) with Direction of Coefficients

Built Environment Data
Description

Transportation
Walking
Binary
Participation

Continuous
Duration

Binary
Participation

(-)

(-)

(+)

Intersection density (autooriented removed)
Percent of area that is
developed open space (e.g.,
parks)
Employment entropy

(+)

Gross population density

+++

Percent of households with
zero autos
Percent of area that is natural,
undeveloped land cover
Percent of area that is covered
by tree canopy
Trip production/attraction
equilibrium
Number of retail employees

+++

Percent of employment near
fixed guideway transit station
Percent of area that is covered
by forest (undeveloped)
Percent of area that is covered
by either undeveloped open
space (natural) or developed
open space (parks)
Job accessibility within 45
minutes by transit
Employment density
Percent of population that is
working aged
Total population

Leisure Walking

-

(+)

(+)

Continuous
Duration

(+)
++
++

(+)

(-)

(+)

(+)
+

(+)

++

(-)
+

(-)

(-)

+
(-)

+++

(+)

(+)

+++

(-)

(-)

-

++

(+)

+++

+++

---

(+)

Network density, pedestrian++
oriented links
Binary flag of no data
(+)
available for transit service
(assumed to correlate with
limited transit service)
Yellow indicates Envision Tomorrow produces a CBG variable as input for future scenario
+++ positive coefficient; p < 0.01 ++ positive coefficient; p < 0.05
+ positive coefficient; p < 0.1
(+) positive coefficient; p >= 0.1 not significant
--- negative coefficient; p < 0.01 -- negative coefficient; p < 0.05
negative coefficient; p < 0.1 (-) negative coefficient; p >= 0.1 not significant

A-5

Table A- 5. Inclusion of Built Environment Predictive Variables in CHIS-based Health Models (Body Mass
Index (BMI) and Percent Reporting Poor Health) with Direction of Coefficients

Built Environment Data
Description
Intersection density (autooriented removed)
Percent of area that is
developed open space (e.g.,
parks)
Gross population density

Transformation

BMI

% Poor
Health

Square root

(-)

(+)

--

(-)

---

(-)

Percent of households with
zero autos
Percent of area that is natural,
undeveloped land cover
Percent of area that is covered
by tree canopy
Trip production/attraction
equilibrium
Number of retail employees

Cube root

+++

(-)

(-)

(-)

---

---

Percent of employment near
fixed guideway transit station
Percent of area that is covered
by forest (undeveloped)
Percent of area that is covered
by either undeveloped open
space (natural) or developed
open space (parks)
Job accessibility within 45
minutes by transit
Employment density

Quad root

Percent of population that is
working aged
Total population

Square root
Cube root

Square root
Quad root
Cube root

--

Quad root

(-)
(-)

Quad root
Quad root

Cube root
Natural
logarithm
Quad root
Natural
logarithm
No
transformation
No
transformation

--

+++

(-)
----

++

Network density, pedestrianoriented links
Binary flag of no data
available for transit service
++
(assumed to correlate with
limited transit service)
Yellow indicates Envision Tomorrow produces a CBG variable as input for future scenario
+++ positive coefficient; p < 0.01 ++ positive coefficient; p < 0.05
+ positive coefficient; p < 0.1
(+) positive coefficient; p >= 0.1 not significant
--- negative coefficient; p < 0.01 -- negative coefficient; p < 0.05
negative coefficient; p < 0.1 (-) negative coefficient; p >= 0.1 not significant
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Appendix!B!–!National!Environmental!Database!
In 2015-2018, the Robert Wood Johnson Foundation (RWJF) funded UD4H to develop a
database of built, natural and social environmental metrics shown to be associated with
physical activity and health. The consolidated and enhanced database, called the National
Environmental Database (NED), supports place-based analyses of a variety of
environmental indicators as part of the RWJF Culture of Health initiative. The primary
elements of the Culture of Health most pertinent to the environment include:
•
•

Good health flourishes across geographic, demographic and social sectors.
Business, government, individuals, and organizations work together to build
healthy communities and lifestyles.

The NED establishes a nationally consistent, standardized and centrally located set of
individual and composite metrics that characterize the built, natural and social
environment. The NED has been created from over 30 national and region-specific
databases from various federal and regional agencies, containing over 200 variables. The
NED serves as a repository for a wide variety of measures from existing publicly
available sources, as well as newly derived single and composite indicators developed by
UD4H. The NED combines measures relevant to public health from diverse fields into
one single database. The NED provides planners, public health officials and researchers
with a single source for high quality, high resolution, environmental metrics with uniform
nationwide coverage. These metrics are a useful resource to assess how neighborhood
context supports or hinders public health, and may help guide programmatic actions and
interventions in people’s local environment to encourage healthier lifestyles.
The NED was designed to be used synergistically with the NPHAM tool providing a
comprehensive set of input environmental conditions that feeds into the ability for
NPHAM to present accurate health outcome estimates. Table 23 shows the
demographics/SES and built environment input variables stored in the NED and used in
NPHAM to provide estimated health outcomes. NED demographic variables available for
the entire country rely on 2014 American Community Survey (ACS) 5-Year Estimates24,
while built environment measures are mainly provided by the U.S. Environmental
Protection Agency (EPA) Smart Location Database from 2013 and natural environmental
variables are derived from the U.S. Geological Survey (USGS) National Land Cover
Database (NLCD).

24

For this study, key demographic variables developed by Fregonese Associates in Envision Tomorrow for
SJCOG as part of the baseline (2015) scenarios utilized 2015 Census American Community Survey (ACS)
5-year estimate data.

B-1

Table B- 1. Demographics/SES and built environment variables used to develop NPHAM health outcome
estimates.

Demographics/SES
Variable
Name
avg_hhsize
pct_autoo0
pct_ownocc
pct_rentoc
pct_popmal
pct_popfem
pct_worker
pct_senior
pct_whtnhl
pct_lowinc
pct_higinc

pct_nohsed

pct_hseduc

pct_2ycoll

pct_hhkids

Variable Description
Average household size (2014
ACS 5-year estimates)
Percent of households that own
zero automobiles
Percent of households that are
owner-occupied (2014 ACS 5year estimates)
Percent of households that are
renter-occupied (2014 ACS 5year estimates)
Percent of population that is
male (2014 ACS 5-year
estimates)
Percent of population that is
female (2014 ACS 5-year
estimates)
Percent of population that is
employed (2014 ACS 5-year
estimates)
Percent of population age 65+
(2014 ACS 5-year estimates)
Percent of population that is
white, non-Hispanic or Latino
(2014 ACS 5-year estimates)
Percent of households classified
as low income, $0-$35k (2014
ACS 5-year estimates)
Percent of households classified
as high income, $100k+ (2014
ACS 5-year estimates)
Percent of population with
educational attainment less than
high school diploma (2014 ACS
5-year estimates)
Percent of population with
educational attainment of high
school diploma (2014 ACS 5year estimates)
Percent of population with
educational attainment of some
college or 2-year degree (2014
ACS 5-year estimates)
Percent of households with one
or more children age 0-17 (2014
ACS 5-year estimates)

Source
Organization

Data Source

Source
Year

U.S. Census
Bureau

American Community
Survey (ACS) 2014 5Year Estimates
2010 Decennial
Census
American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates

U.S. Census
Bureau

American Community
Survey (ACS) 2014 5Year Estimates

2014

U.S. Census
Bureau

American Community
Survey (ACS) 2014 5Year Estimates

2014

U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau

U.S. Census
Bureau
U.S. Census
Bureau
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American Community
Survey (ACS) 2014 5Year Estimates
American Community
Survey (ACS) 2014 5Year Estimates

2014
2010
2014
2014
2014
2014
2014
2014
2014
2014
2014

2014
2014

Built Environment
Variable
Name
intrsndens

opens_nlcd

Variable Description
Street intersection density,
weighted, auto-oriented
intersections eliminated in square
miles
Percent of land cover that is
developed open space, e.g., parks
The average of the per pixel
developed open space
proportions for all 30 meter
pixels as a continuous variable
from 1 to 100 percent.

empentropy

Employment entropy index using
5-tier employment classification
scheme

popdens_ac

Gross total population density per
acre on unprotected land

pct_autoo0

Percent of households that own
zero automobiles

natrl_nlcd

treec_nlcd

trpequilib

retailempl

empbytrans
forst_nlcd
topenspace

Percent of land cover that is
natural, undeveloped land. The
average of the per pixel tree
canopy proportions for all 30
meter pixels as a continuous
variable from 1 to 100 percent.
Percent of unbuffered block
groups that are covered by tree
canopy. The average of the per
pixel tree canopy proportions for
all 30 meter pixels as a
continuous variable from 1 to
100 percent.
Trip production and attraction
equilibrium index - closer to one
indicates more balanced trip
making
Retail jobs within 5-tier
employment classification
scheme
Proportion of employment within
1/4 mile of a fixed guideway
transit stop
Percent of land cover that is
forest, undeveloped land.
Percent of unbuffered block

Source
Organization
U.S.
Environmental
Protection
Agency (EPA)

Data Source

Source
Year

Smart Location
Database (SLD)

2013

U.S. Geological
Survey (USGS)
U.S.
Environmental
Protection
Agency (EPA)
U.S. Census
Bureau
U.S.
Environmental
Protection
Agency (EPA)

National Land Cover
Database (NLCD)

2011

Smart Location
Database (SLD)

2013

U.S. Geological
Survey (USGS)

National Land Cover
Database (NLCD)

2011

U.S. Geological
Survey (USGS)
U.S.
Environmental
Protection
Agency (EPA)
U.S.
Environmental
Protection
Agency (EPA)
U.S.
Environmental
Protection
Agency (EPA)
U.S. Geological
Survey (USGS)
U.S. Geological

National Land Cover
Database (NLCD)

2011

Smart Location
Database (SLD)

2013

Smart Location
Database (SLD)

2013
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Smart Location
Database (SLD)
Smart Location
Database (SLD)

Smart Location
Database (SLD)
National Land Cover
Database (NLCD)
National Land Cover

2013
2010

2013
2011
2011

jobacc45tr

empdens_ac

p_wrkage

groups that are undeveloped
natural land or developed open
space. The average of the per
pixel natural land and developed
open space proportions for all 30
meter pixels as a continuous
variable from 1 to 100 percent.
Jobs within 45 minutes transit
commute, distance decay, walk
network and GTFS schedule
travel time weighted
Gross employment density in
terms of workers per acre on
unprotected land
Percent of population that is
working age

totpop2010

2010 Census total population

ntwkdenped

Network density in terms of
facility miles of pedestrianoriented links per square mile

Survey (USGS)

U.S.
Environmental
Protection
Agency (EPA)
U.S.
Environmental
Protection
Agency (EPA)
U.S.
Environmental
Protection
Agency (EPA)
U.S. Census
Bureau
U.S.
Environmental
Protection
Agency (EPA)
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Database (NLCD)

Smart Location
Database (SLD)

2013

Smart Location
Database (SLD)

2013

Smart Location
Database (SLD)
2010 Decennial
Census
Smart Location
Database (SLD)

2013
2010

2013

Appendix!C!–!Graphical!Results!Scenario!2!
The following maps are provided to understand the spatial distribution of health
outcomes.

Population!Change!2015Q2035!for!Scenario!2!
•
•

Absolute Population Change
% Population Change

NPHAM!Results!for!Scenario!2!including!Equity!Analysis!
•

•

•

•

•

Transportation Walking
o No overlay – 2035 Scenario 2 Predictions
o CalEnviroScreen Overlay – 2035 Scenario 2 Predictions
o Minority Overlay – 2035 Scenario 2 Predictions
o Poverty Overlay – 2035 Scenario 2 Predictions
Leisure Walking
o No overlay – 2035 Scenario 2 Predictions
o CalEnviroScreen Overlay – 2035 Scenario 2 Predictions
o Minority Overlay – 2035 Scenario 2 Predictions
o Poverty Overlay – 2035 Scenario 2 Predictions
Recreational Physical Activity
o No overlay – 2035 Scenario 2 Predictions
o CalEnviroScreen Overlay – 2035 Scenario 2 Predictions
o Minority Overlay – 2035 Scenario 2 Predictions
o Poverty Overlay – 2035 Scenario 2 Predictions
Body Mass Index
o No overlay – 2035 Scenario 2 Predictions
o No overlay - % change from 2015-2035 for Scenario 2 Predictions
o CalEnviroScreen Overlay – 2035 Scenario 2 Predictions
o Minority Overlay – 2035 Scenario 2 Predictions
o Poverty Overlay – 2035 Scenario 2 Predictions
Percent Reporting Poor Health
o No overlay – 2035 Scenario 2 Predictions
o No overlay - % change from 2015-2035 for Scenario 2 Predictions
o CalEnviroScreen Overlay – 2035 Scenario 2 Predictions
o Minority Overlay – 2035 Scenario 2 Predictions
o Poverty Overlay – 2035 Scenario 2 Predictions
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1 Introduction!
Urban Design 4 Health (UD4H) is under contract to the San Joaquin Council of
Governments (SJCOG) to provide assistance related to its 2018 RTP/SCS update process.
This document is a draft version of the report for TASK 2: Current Conditions, including
Health Equity. It summarizes the results using text descriptives tables, and maps. It also
includes a description of methods and data used.
For this task UD4H applied its National Public Health Assessment Module (NPHAM)1 to
San Joaquin County in order to analyze the predicted current conditions of estimated
public health benefits (e.g., physical activity levels, body-mass index, and general good
health), as well as the built, natural and social environment metrics used to estimate those
benefits.
Analysis and results are at the census block group level, and aggregated using 2015 ACS
population weights for San Joaquin County. An equity analysis is also included with
descriptive statistics for Census Block Groups that are defined in CalEnviroScreen;2 have
a greater than 75% minority status, and greater than 30% household income below the
poverty line.

1.1 The!Evidence!
A growing body of evidence suggests that transportation and land use investments and
policies can have broad-reaching implications for population health, access to economic
opportunities, and climate change [1-6]. Transportation systems link people with social
and health promoting resources, such as employment, education, food, recreation, social
services, and health care [7-10]. Transportation systems influence healthy behaviors such
as walking and biking; the increase in physical activity and resulting health outcomes are
well documented [11]. Transportation systems can explain variation in air quality and
noise; yet different travel modes may result in further differential personal exposure and
traffic safety risk [5, 12-14].
Long-range regional transportation plans (RTP) are informed through travel demand
modeling and land use modeling. There is increasing demand for these models to be
linked to additional analyses to understand social and health impacts of planned land use
and transportation policies and investments This report provides an analysis of the current
conditions of health equity and other social equity goals to inform additional analyses in
the RTP context.

1
2

See Appendix A of the Final Report for more details.
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
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1.2 Local!Current!Conditions!–!Using!NED!and!NPHAM!Data!
The UD4H assembled National Environmental Database (NED) provides spatially
resolute (census block-group) objectively measured built, natural and social environment
conditions from data from various sources including the US Environmental Protection
Agency, Department of Housing and Urban Development and the National Land Cover
Database. It contains a core set of environmental features for all US census block groups,
which have been calculated by others and by UD4H, and found to predict physical
activity, diet and other health related behaviors. Additional information about NED
including variable definitions can be found in Appendix B of the final report.
The UD4H developed National Public Health Assessment Model (NPHAM) estimates
health related outcomes at a spatially resolute (census block-group) level. NPHAM uses
evidence-based inferential statistical to predict active travel and physical activity, and
health outcomes such as body mass index (BMI), obesity, and general poor health.
NPHAM predictive equations were built by modeling NED data, California Health
Interview Survey (CHIS),3 and California Household Travel Survey (CHTS) outcomes4.
NPHAM predicts current conditions – the subject of this Task – using the current
conditions data from NED. It can also predict future scenarios – an analysis that will be
undertaken in a separate task. Additional information about NPHAM including variable
definitions can be found in Appendix A of the final report.

1.3 Methodology,!Geographic!Levels,!and!Equity!Definitions!
The remainder of this report provides descriptive statistics for a range of (1) objectively
measured built environment and transportation conditions from NED and (2) predicted
travel, physical activity, and health outcomes from NPHAM. Descriptive statistics
displayed are population weighted averages, population weighted standard deviations; in
some cases, non-weighted median levels are also reported.
The unit of analysis is the census block group. While population weighted averages
across the county should align with averages of individuals – the range seen within
mapped presentation of the data is the range of averages not the range of individuals.
Current conditions are provided for the entire San Joaquin County – all 395 of block
groups in the county – and three additional geographic levels that capture areas of
concern: CalEnviroScreen defined disadvantaged communities, areas of concentrated
Minorities, and areas of concentrated Poverty. Each is described in more detail below.
CalEnviroScreen CalEnviroScreen5 provides an index of disadvantaged communities.
The 207 block groups in the top quartile of all of California were flagged for analysis.

3

http://healthpolicy.ucla.edu/chis/about/Pages/about.aspx
http://www.dot.ca.gov/hq/tpp/offices/omsp/statewide_travel_analysis/chts.html
5
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
4

D-2

Concentration of Minorities American Community Survey (2015, 5-year estimate,
B03002 dataset) was used to identify census tracts where 75% of a census block group
consists of all races, except non-Hispanic White. This resulted in 136 census block
groups meeting the threshold and defined as areas of concentrated minority populations

D-3

Concentrated Poverty American Community Survey (2015, 5-year estimate, S1701
dataset) was used to identify census tracts where 30% or more of a census tract is
identified as “below poverty.” Thirty-one (31) census tracts in the county meet 30%
threshold. resulting in 89 block groups being defined as areas of concentrated poverty.
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2 Population,,Transportation,Network,,and,Built,Environment,Characteristics,
Mean and standard deviations are presented below for population weighted Census block group values. Median values are also
provided. The values are presented for four groupings of Census block groups: the entire county and three groupings of areas of
concern.
Table 1: Population, Transportation Network, and Built Environment Characteristics

Area (Census Block Group) of Concern

All (Census
Block Group Level)
Population and Travel
Characteristics

Median

Population Density
% of Households
without Vehicles

10.04

Total land area (Acres)
Total unprotected land
area (Acres)
Network Density
(pedestrian oriented)
Intersection Density
(auto-oriented
intersections
eliminated)
Trip productionattraction equilibrium

•

CalEnviroScreen

Population
Weighted

Minority

Population
Weighted

SD

9.10

6.10

10.37

9.34

6.67

15.33

11.11

9.65

11.60

13.53

7.19

4.0%

5.9%

8.4%

4.7%

7.2%

10.3%

9.1%

8.9%

14.7%

10.3%

16.4%

15.3%

160

2100

6578

164

1869

5258

121

1339

1388

120

147

109

154

2070

6434

154

1857

5245

121

1326

1379

114

139

102

14.9

13.0

6.9

14.7

12.9

6.9

13.2

12.2

5.1

17.5

16.7

5.0

75.5

71.0

46.3

77.1

71.2

48.5

63.1

61.6

29.3

98.0

97.5

42.2

0.49

0.45

0.33

0.51

0.45

0.32

0.49

0.53

0.33

0.49

0.46

0.29

Mean

SD

Mean

SD

Median

Population
Weighted

Median

Mean

Median

Poverty

Population
Weighted

Mean

SD

Population density is associated with an increase of nearby destinations that prompt short, active travel trips. Across the
region, there are approximately 9 people per acre. Mean population weighted density increases for those living in highminority neighborhood (~11 people per acre) and for high-poverty areas (~14 people per acre).
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•

•

Those who own an automobile are less likely to take active modes of
transportation. On average 5.9 percent of households in the county live without
an automobile. Areas of concentrated minorities are more than twice as likely to
not have access to an automobile and thus will be more reliant on other modes of
transportation. Household in areas of concentrated poverty are even more likely to
not have access to an automobile. This theoretically should increase walking and
biking rates.
Connectivity creates a more direct route between residence and destination.
Minority neighborhoods have slightly less connectivity (intersection density and
network density); poor neighborhoods, on average have higher levels of
connectivity.

3 Employment,,&,Jobs,Characteristics,
Employment influences health in multiple ways. Public health outcomes increase with
income; thus areas with higher number of employed workers are more likely to have
better health outcomes. Additionally, travel to employment is one of the most routine
travel behaviors. Ability to access jobs nearby and/or by transit with a reasonable
commute is associated with higher levels of active travel, physical activity, and public
health.
• Regionally, approximately 71% of the population is of working age. Areas of
concern – particularly areas of concentrated minorities - are more likely to have
younger population.
• Average employment density in the county and minority areas is 1.7 jobs per acre.
High-poverty areas have significantly more jobs within the census block group.
This does not necessarily align with higher employment rates. More jobs close by
is also an indicator of more commercial destinations close enough to facilitate
walking or biking for transport.
• On average there are approximately nearly 1800 jobs in each Census block group
that are within a 45-minute transit commute, for people living in that block group.
Those living in areas of concern have higher levels of jobs within a 45-minute
transit commute – CalEnviroScreen=2,472, Minority=4,168, Poverty=4,814. This
does not necessarily align with higher employment rates. More jobs close by is
also an indicator of more commercial destinations close enough to facilitate
walking or biking for transport.
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Table 2: Employment, Jobs Characteristics

Areas (Census Block Groups) of Concern
ALL Census Block Groups

CalEnviroScreen

Population
Weighted

Employment Characteristics
% of population that is working
age
Employed Workers (2010
Census)

Median

Mean

71%

71%

513

Total Jobs (2010 Census)
Employment Density (jobs/Acre)
Employment Entropy Index (5tier scheme)
Jobs within 45 minute transit
commute
Proportion of jobs within 1/4 mile
of fixed transit stop
Retail Jobs

Minority

Population
Weighted

Median

Mean

Median

Mean

6%

69%

69%

5%

67%

67%

748

469

481

700

476

553

233

557

861

228

641

1058

1.0

1.7

3.9

1.2

1.9

0.51

0.49

0.29

0.54

931

1791

2268

2358

0.00

0.00

0.03

0.00

10.0

94.6

272.2

18.0
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SD

SD

Poverty

Population
Weighted

SD

Population
Weighted

Median

Mean

SD

4%

68%

68%

5%

1385

1071

401

452

144

295

1621

1531

276

612

1441

4.9

1.1

1.7

2.5

2.5

4.4

9.4

0.49

0.28

0.22

0.52

0.38

0.56

0.48

0.29

2472

2576

3659

4168

1703

4802

4814

2596

0.00

0.03

0.00

0.00

0.01

0.00

0.01

0.07

126.8

354.5

14.0

749.8

892.7

25.0

57.6

104.4

4 Predicted)Travel)and)Physical)Activity)
Travel patterns are influenced by many of the built environment conditions (documented
in the earlier sections) and demographic characteristics. In general, those who live in
denser, more walkable neighborhoods are expected to walk more for both transit and
leisure. Minorities and poor populations are more likely to not have access to a car and
less leisure time. This usually results in higher levels of transport walking, but lower
levels of leisure walking and recreational physical activity. NPHAM was used to predict
walking for transport and leisure; biking; and recreational physical activity minutes as
shown in Table 3 below.
Table 3: Predicted Travel and Physical Activity, Population Weighted

Mean (SD)

Travel Behavior
Walking for Transport,
Weekly Minutes
Walking for Leisure
Weekly Minutes

All
Census
Block
Groups
N=395

Non-EJ
Census
Block
Groups
N=188

EnviroScreen
N=207

Minority
N=12

Poverty
N=63

23.3 (5.6)

22.9 (5.3)*

23.6 (5.9)*

23.21 (6.6)

29.21 (5.59)*

50.9 (9.2)

54.4 (9)*

47.7 (8.3)*

46.3 (4.8)*

45.2 (8)*

0.30 (0.17)

0.24 (0.17)

0.39 (0.2)

6.5 (1.1)*

6.7 (0.9)

5.9 (1.1)*

Biking, Daily Minutes
0.33 (0.20)
0.37 (0.22)
Recreational Physical
Activity, Daily minutes
7.1 (1.4)
7.7 (1.4)*
*Statistically significant difference in mean at p=0.5 level

Areas (Census Block Groups) of Concern

Using a population-weighted average, adults are predicted to walk 23.3 minutes for
transportation (Error! Reference source not found.) and 50.9 minutes for recreation, for
a total of 74.2 minutes of walking each week.
The last three columns display descriptive statistics for area of concern. (Non-EJ areas –
defined by those that are not CalEnviroScreen, concentrated minority, or concentrated
poverty – is provided in the 3rd column as a reference.) Those living in CalEnviroScreen
areas walk more Those living in a CalEnviroScreen or concentrated minority area walk a
similar amount for transport but 3-4 minutes less per week for leisure. Those living in
high-poverty areas walk for leisure even less, but walk for transport significantly more –
about 6 minutes per week – than the county average. People living in high areas of
poverty are predicted to walk slightly more than the average adult when combining
transportation and leisure walking (Figure 2). The relationship seen here between
income, transportation walking, and leisure walking is consistent with the scientific
literature.
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Figure 1: Weekly minutes of walking for transportation
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80.00#
70.00#
60.00#
50.00#
40.00#

Walking#for#Leisure#
Weekly#Minutes#

30.00#

Walking#for#Transport,#
Weekly#Minutes#

20.00#
10.00#
0.00#

Figure 2: NPHAM Population Averaged Predicted Walking (weekly, minutes) by Areas of Concern

Many people do not bicycle. Therefore when the amount of bicycling done by a relatively
few number of people is averaged across an entire block group’s population the result is
small (fractional minutes each day). The average person bikes about 0.33 minutes a
week. Those who live in CalEnviroScreen and high minority areas bike 10-25% less;
those who live in high-poverty areas bike about 20% more (Figure 3).

0.45#
0.40#
0.35#
0.30#
0.25#
0.20#
0.15#
0.10#
0.05#
0.00#
ALL#

EnviroScreen#

Minority#

Poverty#

Figure 3: NPHAM Population Averaged Predicted Biking Minutes (daily) by Areas of Concern

Adults participate in recreational physical activity on average about 7.1 minutes a day;
populations living in areas of concern participate in recreational physical activity even
D-11

less: 5.9 minutes a day for high poverty areas and 6.7 minutes a day for high minority
areas. The U.S. Surgeon General recommends at least 150 minutes of moderate to
vigorous physical activity each week. Since areas of concern are less likely to get that
that physical activity from recreational sources, walking for transport and leisure are
important additional source of physical activity.

Recreational)Physical)Activity,)
Daily)minutes)
7.50#
7.00#
6.50#
6.00#
5.50#
5.00#
ALL#

EnviroScreen#

Minority#

Poverty#

Figure 4: NPHAM Population Averaged Predicted Recreational Physical Activity (minutes, daily) by Areas of
Concern
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5 Predicted)Health)Outcomes)
Increased physical activity from active travel such as walking and biking decreases the
likelihood of high body mass index (BMI) and obesity. Increased physical activity also
increases the likelihood of good health. The mean and standard deviation for predicted
BMI, overweight, obesity, and good health are found below (Table 4) for the entire
county and for areas of concern. The average predicted BMI in the county is 28.3 with
69% of the adult population overweight or obese. Approximately 16% of adults countywide are predicted to report poor health. The spatial variation of predicted BMI is shown
in Figure 5.
Table 4 Descriptive Statistics (Population Weighted Mean and Standard Deviation) of NPHAM Predicted
Health Outcomes by Areas of Concern

Areas (Census Block Groups) of Concern
Concentrated
Concentrated
EnviroScreen
Minority
Poverty
Mean

SD

Mean

SD

Mean

SD

Mean

SD

Body Mass Index (BMI)

28.3

0.61

28.6

0.58

28.4

0.51

28.8

0.55

Prevalence Overweight
or Obese (BMI>25)

69%

5.1%

71%

4.7%

71%

3.4%

72%

4.4%

Prevalence Obese
(BMI>30)

30%

5.1%

32%

5.0%

29%

5.7%

35%

4.7%

Prevalence Reporting
Poor Health

16%

7.3%

20%

7.7%

23%

4.7%

28%

6.1%
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Figure 5. Predicted Body Mass Index and Areas of Concentrated Poverty

Areas of concentrated minorities have similar predicted bodyweight patterns as compared
to the county as a whole; but 5% more adults are predicted to report poor health when
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compared to the entire county. Areas of concentrated poverty are predicted to have the
worst health: 72% are overweight or obese, 35% are obese; and 28% report poor health.

Figure 6: Body Mass Index with CalEnviroScreen communities shown with cross hatches.
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Figure 7: Prevalence reporting poor general health status
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Figure 8: Descriptive Statistics (Population Weighted Mean) of NPHAM Predicted BMI for SJCOG and Areas
of Concern
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Appendix O – Performance Based Planning

Introduction: Map-21 and Performance Based Planning
The Moving Ahead for Progress in the 21st Century Act (MAP-21) is the Federal transportation funding bill
signed into law in 2012. A key feature of MAP-21 is the establishment of a performance- and outcomebased program, known as “Performance Based Planning,” with the objective to invest in projects that will
make progress toward the achievement of the national goals for the transportation. The most recent
Federal transportation bill, Fixing America’s Surface Transportation Act of 2016 (FAST Act), carries
forward the same performance management framework. The Federal Highway Administration (FHWA)
worked with state and regional agencies to identify performance measures that meet the requirements.
Beginning in 2018, state Departments of Transportation (DOTs) and Metropolitan Transportation
Organizations (MPOs) will be required to implement the Federal performance measures.
Under the final performance rules, state DOTs (e.g. Caltrans in the California context) are directly
responsible to submit performance targets and periodic reports on progress to those targets to Federal
agencies on an annual basis. MPOs, such as SJCOG, are required to establish targets for the same
performance measures on all public roads in the MPO planning area within 180 days after the state
establishes each target. The MPO may elect to support the statewide targets, establish numerical targets
specific to their region, or use a combination of both approaches. Furthermore, MPOs must incorporate
these short-range targets into their planning process – most notably, the Transportation Improvement
Program (TIP) and the Regional Transportation Plan (RTP).
The Federal performance measures are thematically split into three groupings under the rubric of
“Performance Management” (PM):
•
•
•

PM 1: Safety
PM2: Transportation Asset Management
PM 3: System Reliability, Freight, Congestion, and Air Quality

PM 1 Safety targets were set by Caltrans on August 31, 2017, allowing until February 27, 2018 for MPOs
to submit targets in this area. SJCOG’s approach in this area will be described in detail below and
incorporated directly into this RTP. PM 2 and PM 3 targets are expected to be adopted by Caltrans in May
2018 and by MPOs in November 2018. Given the timing, SJCOG’s approach in these areas will be
described below in general terms. Once the targets are established they will be incorporated into
subsequent RTP and RTIP cycles.

PM 1: Safety
Caltrans Target-Setting and Methodological Considerations
FHWA issued the Safety Performance Management Final Rule (Safety PM) as an implementation of the
Highway Safety Improvement Program (HSIP), effective April 15, 2016. The Safety PM identified the core
Federal safety goal “to achieve a significant reduction in traffic fatalities and serious injuries on all public
roads.” The Safety PM establishes five performance measures to carry out the HSIP, defined as the five-

year rolling averages for: (1) Number of Fatalities, (2) Rate of Fatalities per 100 million VMT, (3) Number
of Serious Injuries, (4) Rate of Serious Injuries per 100 million VMT, and (5) Number of Non-Motorized
Fatalities and Non-motorized Serious Injuries. These safety performance measures are applicable to all
public roads regardless of ownership or functional classification.
The Caltrans target-setting process was guided by the Safety PM as well as the Caltrans Strategic Highway
Safety Plan (SHSP) and Strategic Management Plan (SMP). In cooperation with the Office of Traffic Safety
(OTS), Caltrans adopted the following five Safety Performance Management Targets:
TABLE 1. Caltrans Adopted Safety Performance Targets
Performance Target
Number of Fatalities
Rate of Fatalities (per
100M VMT)
Number of Serious Injuries
Rate of Serious Injuries
(per 100M VMT)
Number of Non-Motorized
Fatalities and NonMotorized Serious Injuries

2018 Target (5-Yr.
Rolling Average)
3,590.8

Percent Reduction
From 2017
-7.69%

1.0
12,823.4

-7.69%
-1.5%

3.8

-1.5%

4,271.1

-10%

Caltrans set targets which considered external factors that may affect collision, fatality and serious injury
rates on public roadways. This analysis referenced an active National Cooperative Highway Research
Project (NCHRP) 17-67 titled, “Identification of Factors Contributing to the Decline of Fatalities in the
United States,” that has preliminarily concluded that economic factors such as unemployment rates,
median income, and GDP, contributed up to 85% of the variations of collisions on a yearly basis.
Consistent with this claim, data from California has shown a consistent upward trend in fatalities and
serious injuries concurrent with the upswing in the economy since 2010, with a 13% increase from 2015
to 2016 alone. Other external factors that impact collision rates include changing demographics (e.g.
older adults, millennials), change in mode mix on roadways, and the evolution of safety technology in
vehicles.
Caltrans will continue to monitor these trends over time, however there is currently no model available
that can accurately predict these external factors along with their impacts on the adopted transportation
safety measures. Therefore, Caltrans elected to take a simpler approach by identifying existing trends
through 2016, forecasting performance for 2017, and then estimating annual targets for 2018 using
annual vision-based goals. The targets for number and rate of fatalities reflect the state’s goal for zero
traffic fatalities by 2030, an approach known as “Towards Zero Deaths” (TZD) and also referred to as
“Vision Zero” in many California cities.
The total fatalities and fatalities per 100m VMT are shown in Figures 1 and 2 below. These figures show a
forecasted 13% increase from 2016 to 2017 (following the trend from 2015 to 2016), followed by a
vision-based reduction of -7.69% per year.

FIGURE 1. Caltrans Fatalities Trend and Target-Setting
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FIGURE 2. Caltrans Fatality Rate Trend and Target-Setting
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The total serious injuries and serious injuries per 100m VMT are shown in Figures 3 and 4 below. These
figures show a forecasted 9% increase from 2016 to 2017 (following the trend from 2015 to 2016),
followed by a vision-based reduction of -1.5% per year.
FIGURE 3. Caltrans Serious Injuries Trend and Target-Setting
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FIGURE 4. Caltrans Serious Injury Rate Trend and Target-Setting

Annual Total Serious Injury Rate Targets (per 100M VMT)
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Finally, the target-setting process for bicycle and pedestrian fatalities and serious injuries was designed to
take a more aggressive approach, allowing for zero (0.00%) increase from 2015 to 2016 and then aspiring
to a 10% decrease per year thereafter. The existing trend and target is shown in Figure 5, below.
FIGURE 5. Caltrans Non-Motorized Fatalities and Serious Injuries Trend and Target-Setting
Non-Motorized Targets (Pedestrians and Bicyclists)
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SJCOG Target-Setting
As noted above, MPOs have two options to implement the Federal Performance Management rules:
supporting the statewide target or adoption region-specific numerical targets. MPOs may also elect to
combine these approaches. MPOs are required to report targets to Caltrans on an annual basis, 180 days
after Caltrans establishes statewide targets, and must incorporate the targets into their RTP and RTIP.
The first annual deadline to report PM 1 Safety Targets to Caltrans is February 27, 2018.
Consistent with other major MPOs throughout the state, SJCOG has elected to take the approach
described below:

SJCOG PM 1 Safety Target-Setting Approach:
Support the statewide targets identified by Caltrans
•
•

SJCOG will highlight projects and programs in the RTP and RTIP that help the state
achieve the statewide targets.
SJCOG will track regional safety performance over time using the state’s methodology.

SJCOG has elected to support the state target rather than establishing a region-specific numerical target.
Based on the “PM 1 MPO Target Reporting Template” provided by Caltrans, SJCOG will be required to
submit an explanation of how SJCOG will plan and program projects so that they contribute toward the
accomplishment of the 2018 Caltrans Statewide Safety Performance Measure Targets.
Safety is integral to the SJCOG planning and programming process. The RTP is built around 8 policies and
27 supportive strategies, which include safety as one of the primary building blocks of the Plan:

Specifically, SJCOG begins most transportation planning efforts with a preliminary analysis of the
challenges facing the transportation system within the project area. In almost all cases, this ongoing effort
continually identifies new issues and feeds them into the planning process. For example, SJCOG initiates
corridor studies (or Project Study Reports-PSRs) that provide details on the types of challenges and
system deficiencies found in a portion of the region. Within these reports, SJCOG sets out a goal to
improve overall transportation safety along the corridor. Data analyses focus on identifying intersections,
accident information, or existing design features that can benefit from the safety enhancements. This is
then followed by more detailed investigation of the types of strategies that can be used to reduce the
number and severity of accidents. SJCOG’s Unmet Transit Needs (UTN) Report provides the general public
opportunities to raise any safety and security issues on public transit. Cumulatively, SJCOG’s planning
studies suggest strategies and recommend capital projects for the long-range Regional Transportation
Plan (RTP) and the Transportation Improvement Program (TIP). Safety and security improvements to
major state highway corridors in the region, including but not limited to I-5, SR-99, I-205, and SR-12, were
outcomes of this regional planning process.
SJCOG strives to improve communication and coordination between public agencies and the public by
identifying and engaging key transportation planning stakeholders. Through these stakeholder groups,
SJCOG often identifies safety issues critical to their interests. For example, SJCOG works closely with
member agencies (cities and county) and the California Department of Transportation in nominating
projects for the State Highway Operation and Protection Program and the Highway Safety Improvement
Program.

SJCOG planning staff regularly engages with public health agencies, SJCOG Citizen Advisory Committee,
Goods Movement Task Force, and with bicycle coalitions interested in transportation safety issues
specific to their missions. SJCOG also work closely with public transit operators, the SJCOG Interagency
Transit Committee, and the Social Services Transportation Advisory Committee to identify transit safety
and security improvements and have financed those projects through the Public Transportation
Modernization, Improvement and Service Enhancement Program (PTMISEA).
SJCOG also operates a transportation demand management program called dibs, that covers a threecounty area comprised of San Joaquin, Stanislaus, and Merced. As part of the program, SJCOG receives
input on safety concerns or suggestions for improvement on roadway and transit systems from the
general public. Through this feedback, SJCOG is able to implement safety performance improvements
that address major public safety issues, as well as the specific concerns of raised by the interest groups.
Although safety is wholistically integrated into SJCOG’s regional transportation planning and
programming process, as described above, the following highlighted projects in the RTP/SCS specifically
address documented safety issues:
•

•
•
•
•
•
•
•

SR 99/SR 120 Operational Improvements – This project will improve the capacity and recurring
traffic congestion of the eastbound to southbound and northbound to westbound connector
ramps and eliminate weaving and merging between SR-99/120 and SR-99/Austin Road
interchanges. The SR 99/120 freeway interchange is currently subject to significant congestion,
delays, and high accident rates.
SR 99 at Turner Road - Reconstruct interchange to provide operational and safety improvements.
Grant Line Road Corridor Improvements - Realign roadway and widen from 2 to 4 lanes with
operational and safety improvements.
SR 120/Brennan Avenue Intersection – Signalization and intersection improvements. Currently
stop-controlled with a high accident rate.
Roth Road Grade Separation – 4-lane grade separation between Roth Road and UPRR tracks.
Transit Facility Safety & Security Projects – RTD, Lodi and Manteca systems.
Altamont Corridor Express Speed and Safety Upgrades - Including signal upgrade to automatic
train stop increase train speed from 79 to 90 MPH and several track realignment projects.
Active Transportation Projects – Most projects in this category would increase the safety of
pedestrians and/or bicyclists.

SJCOG Regional Safety Performance
SJCOG has elected to support the statewide safety targets established by Caltrans, and is therefore not
required to establish specific numerical safety targets for the region. SJCOG will track the region’s
performance in the five safety performance measures using the state’s methodology. The state’s
methodology will serve as regional safety indicators and will be updated on an annual basis, but at the
present time, SJCOG has not set the safety targets for the region.
Fatalities. The State of California compared to the number of fatalities in San Joaquin County dipped
during the past recession and then slowly increased, although more year-to-year variation was observed

at the county level. In 2016, the number of fatalities (118) was equal to 2006 levels. The five year rolling
average shows a similar trend, dipping from 100 in 2009 to 76 in 2012, then rising to 91 by 2016.
FIGURE 6. San Joaquin County Fatalities Trend
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Fatality Rate. The fatality rate in San Joaquin County (fatalities per 100m VMT) show a similar trend to the
overall number of fatalities, bottoming out during the recession and then rising again to nearly the same
level as before the recession. The fatality rate in the county is consistently higher than the statewide
fatality rate (for instance, in 2016 the rates were 1.81 in San Joaquin County and 1.06 statewide). One
possible reason for this could be the high level of interregional pass-through traffic in San Joaquin County.
SJCOG will continue to investigate this issue and potential remedies.
FIGURE 7. San Joaquin County Fatality Rate (Fatalities per 100M VMT)
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Number and Rate of Serious Injuries. The number and rate of serious injuries in San Joaquin County are
shown in Figures 8 and 9, below. As with the fatality indicators, a downward trend during the recession
and upward trend during the economic recovery are observed. However, one notable difference is that

the rate of serious injuries in San Joaquin County does not differ markedly from the statewide rate. In
2016, the rates observed were 4.41 in San Joaquin County, and 4.24 in California.
FIGURE 8. San Joaquin County Serious Injuries
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FIGURE 9. San Joaquin County Serious Injury Rate (Per 100M VMT)
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Non-Motorized Fatalities and Serious Injuries. The trend in non-motorized (e.g. bicycle and pedestrian)
fatalities and serious injuries are shown in Figure 10. As with the other indicators, there are lower
numbers observed during the recession. However, the indicator shows a strong spike in 2015. The
indicator declines in 2016, but is still higher than any previous year except 2006.
SJCOG will conduct further research into the cause of the recent spike in non-motorized fatalities and
serious injuries. One potential problem with this indicator is that it is not normalized. Thus, a rise in
pedestrian and bicycle fatalities and serious injuries could be observed simply because there are more
people walking and bicycling, and the opposite effect could be observed when fewer people choose to
walk or bike. Lacking reliable data on the countywide rate of bicycling and walking in San Joaquin County,
it is difficult to interpret the implications of the dramatic change observed from 2014 to 2015.

FIGURE 10. San Joaquin County Non-Motorized Fatalities and Serious Injuries
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PM 2: Transportation Asset Management (TAM)
The second category of performance measures developed by FHWA in response to the requirements of
Map-21 is known as PM 2: Transportation Asset Management. The objective of this set of performance
measures is to assess the overall health of the transportation system and identify investments to maintain
highways, roadways, and bridges in a state of good repair. The benefits of a properly maintained
transportation system include multiple direct and indirect effects on safety, economic vitality, and quality
of life:
•
•
•

•
•

Increased safety, as poor roadways can lead to a higher accident rate;
A reduction in incident-related congestion leading to greater travel time reliability;
Reduced maintenance costs over time. Since roadways become increasingly more expensive to
repair as the condition deteriorates, investing in continual maintenance is the best approach for
long-term fiscal health;
Less wear and tear on vehicles, resulting in economic benefits for roadway users;
Indirect reductions in other environmental impacts including polluted run-off, GHG emissions
(due to lower congestion and improved MPG for vehicles), and noise.

To this end, FHWA published the Bridge and Pavement Performance Management Final Federal Rule
establishing performance measures for State DOTs to use in assessing the performance of the Interstate
Highway System (IHS) as well as non-IHS portions of the National Highway System (NHS). The federally
mandated performance measures are:
•
•
•
•
•
•

Percent of IHS pavement in Good condition;
Percent of IHS pavement in Poor condition;
Percent of non-IHS NHS pavement in Good condition;
Percent of non-IHS NHS pavement in Poor condition;
Percent of NHS bridges by deck area in Good condition;
Percent of NHS bridges by deck area in Poor condition.

Good condition is defined as, “Suggests no major investment is needed.” Poor condition is defined as,
“Suggests major reconstruction investment is needed.” Further guidance on assessing bridge and highway
condition is provided in the Final Federal Rule.
To implement the PM 2 framework established by FHWA, Caltrans developed the Draft Transportation
Asset Management Plan (TAMP) in October 2017. The Draft TAMP assesses the current conditions of
California’s transportation assets, establishes performance measures, and identifies statewide investment
strategies to achieve the performance measures. Transportation assets in California subject to the new
performance measures include 49,644 lane miles of pavement, 13,160 bridges, 205,000 culverts and
drainage facilities, and 18,837 Transportation Management System (TMS) assets.
The Draft TAMP identifies the following performance targets to comply with PM2:
FIGURE 11. Statewide NHS Asset Performance Targets

As of December 2017, the Draft TAMP is currently under review, and is expected to be submitted to
FHWA by April 2018. Caltrans is required to establish final performance targets in this area by May 20,
2018, and MPOs must either support the statewide targets or establish their own regional targets by
November 16, 2018. SJCOG is monitoring this process and will continue to work with statewide and local
partners to develop targets consistent with state and federal guidelines.

PM 3: System Reliability, Freight, Congestion, and Air Quality
The final performance measure category required by Map-21, known as “Performance Management 3”
(PM 3), consists of measures of the performance of the NHS pursuant to the National Highway
Performance Program (NHPP); a measure of freight performance on the Interstate system; and measures
to assess traffic congestion and on-road mobile source emissions for the purpose of carrying out the
Congestion Mitigation and Air Quality (CMAQ) Improvement Program.
The specific performance measures are:

Performance of the NHS
1. Percent of the person-miles traveled on the Interstate that are reliable
2. Percent of person-miles traveled on the non-Interstate NHS that are reliable
3. Percent change in tailpipe CO2 emissions on the NHS compared to the calendar year 2017 level
(GHG Measure)
Freight Movement on the Interstate System
4. Truck Travel Time Reliability (TTTR) Index
CMAQ Program Traffic Congestion and Air Quality Measures
5. Annual Hours of Peak Hour Excessive Delay (PHED) Per Capita
6. Percent of Non-Single Occupancy Vehicle (SOV) Travel
7. Total Emissions Reduction
For six of the seven performance targets identified above (all but the GHG Measure), Caltrans is required
to establish final performance targets by May 20, 2018, and MPOs must either support the statewide
targets or establish their own regional targets by November 16, 2018. For the GHG Measure, Caltrans
must establish targets by September 28, 2018 and MPOs must either support the statewide targets or
establish their own regional targets by March 27, 2019.
As of December 2017, Caltrans has not developed draft targets for this set of performance measures.
Caltrans convened a Technical Advisory Group (TAG) to discuss the target-setting process, of which SJCOG
is a participant. SJCOG will continue to work with statewide and local partners to develop targets
consistent with state and federal guidelines.
SJCOG Analysis of Travel Time Reliability and Congestion Performance Metrics on the NHS
SJCOG has incorporated several of the PM3 metrics into a study of travel time reliability (TTR) and
congestion on the NHS within San Joaquin County. This analysis supports both the Existing Condition and
Needs Assessment for the 2018 RTP/SCS as well as SJCOG’s Regional Congestion Management Program
(RCMP) which recommends the incorporation of TTR and speed-based congestion measures to support
the quantification of both passenger vehicle as well as goods movement performance metrics.
Per and the National Performance Monitoring Final Rule, the preferred data is the National Performance
Management Research Data Set (NPMRDS) from FHWA. The NPMRDS provides average speed data (fiveminute averaging time) for federally defined roadway segments designated as part of the National
Highway System (NHS). Utilizing this data set, after filtering the data to isolate average peak hour
conditions, a total of 1,048,575 individual data records were processed to yield 1,195 averaged
observations for 278 segments (reflecting both directions of travel) for both passenger vehicles and
heavy-duty trucks respectively. Extreme outliers (e.g. 90+ mph) were removed from the data set.
Federal definitions from the National Performance Monitoring Final Rule were used to define congestion
and reliability. These thresholds reflect heavy congestion (with observed average speed less than 60
percent of the free-flow speed) and unreliable road segments (with an 80th percentile travel time more
than 1.5 times longer than the 50th percentile travel time (Level of Travel Time Reliability or LOTTR)). Free
flow speed was empirically estimated for each individual segment using NPMRDS data between the hours
of midnight and 3 AM.

The preliminary analysis is indicated in Figures 12-15, below. The resulting data set can also be used to
address PM3 performance measures 1, 2, 4 and 5, once targets have been identified by Caltrans.
FIGURE 12. Passenger Vehicle Congestion and Travel Time Reliability, AM Peak Hour

FIGURE 13. Passenger Vehicle Congestion and Travel Time Reliability, PM Peak Hour

FIGURE 14. Truck Congestion and Travel Time Reliability, AM Peak Hour

FIGURE 15. Truck Congestion and Travel Time Reliability, PM Peak Hour
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INTRODUCTION
Congestion management is an integral element of the region’s transportation planning and
programming process. It serves as a guide for implementing both near-term and long-term
regional transportation improvements. The Safe, Accountable, Flexible, Efficient Transportation
Equity Act: A Legacy for Users (SAFETEA-LU), signed into law on August 10, 2005 requires
transportation management areas (TMAs), such as San Joaquin County, to develop and engage in
a Congestion Management Process (CMP) that is fully integrated into the regional transportation
planning process in order to provide for “safe and effective integrated management and
operation of the transportation system.” The CMP requirement was recently carried forward
with the current Federal Transportation Authorization Act, Fixing America’s Surface
Transportation (FAST), 2015. SJCOG also functions as the County’s Congestion Management
Agency and is required to develop a Congestion Management Plan (CMP) pursuant to California
Government Code Section 65089 and update it every two years. In addition, the 2006 Measure K
Renewal ordinance included a requirement to support and develop a Regional Congestion
Management Program (RCMP).
The Federal Highways Administration defines the CMP as “the application of strategies to
improve transportation system performance and reliability by reducing the adverse impacts of
congestion on the movement of people and goods.” As described within the Guidebook for the
Federal Congestion Management Process, the CMP includes strategies for the safe and effective
management of the regional transportation system such as monitoring and maintenance,
demand reduction, land-use analysis and mitigation, operational management strategies, and
strategic capacity enhancements. As such, implementing a CMP fosters a more holistic, wellrounded approach to transportation planning that includes consideration of multiple goals,
including economic vitality, safety, livability multimodal choices, and the environment.
In compliance with the federal, state and local congestion management directives to support
regional mobility, SJCOG has developed, and implements, the Regional Congestion Management
Program (RCMP). SJCOG’s RCMP is integrated into the RTP/SCS and FTIP process as a unified
response to reducing congestion in our region. The RTP/SCS and RCMP support a multimodal
approach to transportation that looks at the overall system and identifies improvements that
benefit all modes, rather than prioritizing one over the other. The goal of this approach is to
provide choices to the transportation system’s users.
The Regional Congestion Management Program components outlined in this appendix are:
1) Overview of the RCMP
•

Regional Network

•

Travel Demand Management
1

•

Land Use Strategies

•

Goods Movement Strategies

•

System Monitoring Program

2) Relationship of RCMP with the RTP/SCS
3) Objectives and Performance Measures
The complete Regional Congestion Management Program is available at
http://www.sjcog.org/rcmp.
OVERVIEW OF THE REGIONAL CONGESTION MANAGEMENT PROGRAM (RCMP)
The purpose of the Regional Congestion Management Program (RCMP) is to monitor congestion,
identify congestion problems, and establish a programming mechanism aimed at reducing
congestion. The RCMP aims to achieve these goals through developing the following required
elements:

REGIONAL TRANSPORTATION SYSTEM
Designation of a regional transportation system supports RCMP monitoring activities and focuses
the implementation of the RCMP on a core network of key transportation facilities that facilitate
regional travel within San Joaquin County:

RCMP Roadway Network
State statute requires that all state highways be designated as part of the RCMP roadway network.
The inclusion of locally owned and operated principal arterials is left to the Congestion
Management Agency (CMA), in coordination with its member agencies. Chosen local arterials
must represent routes of regional significance. Per state statute, once a route is designated as part
of the RCMP system, it cannot be removed. In addition, all new state highways must be included
in the RCMP system.
The San Joaquin County RCMP roadway network is shown in Figure 1.
RCMP Roadway Network Intersections
With the 2012 program update, a total of 103 intersections within the incorporated and
unincorporated areas of San Joaquin County have been designated as part of the RCMP network.
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Designation of RCMP intersections adds resolution for congestion monitoring and appropriately
focusses attention at locations where operational constraints are typically experienced on arterial
roadways. RCMP intersections are shown in Figure 2.
RCMP Bicycle Network
The provision of bicycling facilities is an important component of the SJCOG’s program to
encourage multimodal transportation. SJCOG has developed the Bicycle, Pedestrian, and Safe
Routes to School Plan. A key deliverable of this plan is the formal designation of a regional bikeway
network. This regional bikeway network includes existing and future Class I Multi-use trails, Class
II Bike Lanes, and Class III Bike Route facilities that will comprise a continuous uninterrupted
network of facilities across the entire county. The regional bikeway network provides a mechanism
for tracking performance and ultimate completion of the bikeway network. RCMP bikeway
facilities are shown in Figure 3.

RCMP Multimodal Corridors
State and federal mandates require the consideration of all major modes of travel as part of a
Congestion Management Program (CMP). Additionally, the California Complete Streets Act (AB
1358) requires counties and cities to include policies that take all roadway users into consideration
(bicyclists, pedestrians, transit riders, motorists, children, senior citizens, mobility impaired, and
freight movers) as part of their general plan updates. In recognition of these legislative mandates,
SJCOG, in coordination with its member agencies, established Multimodal Corridors. These
corridors are generally located in areas that are characterized by a predominance of shared
roadway users (pedestrians, bicyclists, transit passengers, and motorists) and where roadway
widening is infeasible or undesirable.
These corridors are not the only roadways on the RCMP that need to accommodate multiple user
types. All RCMP roadways with adjacent land uses need to provide access for all user types.
However, these designated Multimodal Corridors will receive the benefit on level of service
analysis for all travel modes. RCMP Multimodal Corridors are shown in Figure 4.
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Figure 1. RCMP Roadway Network
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Figure 2. RCMP Intersections
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Figure 3. RCMP Bicycle Network
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Figure 4. RCMP Multimodal Network
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TRANSPORTATION DEMAND MANAGEMENT
Transportation Demand Management (TDM) is the all-inclusive term given to a variety of
measures used to improve the efficiency of the existing transportation system by managing travel
demand, including carpooling, transit, telecommuting and non-motorized transportation.
SJCOG has established a countywide program to address demands for transportation –the dibs
Program (formerly Commute Connection). The main purpose of the demand management
program is to reduce the number of single-occupant vehicles during peak demand times by
providing incentives for carpooling, taking transit, walking, biking, or traveling off-peak. These
programs are documented in SJCOG’s Travel Demand Management Plan, adopted in 2010.
San Joaquin County is also part of the San Joaquin Valley Air Pollution Control District (SJVAPCD),
which has introduced a mandatory trip reduction program for businesses that employ 100 or more
full time employees. To comply with the SJVAPCD requirements, SJCOG has established two
performance measures for travel demand management:
•

•

Employer-Based Trip Reduction Programs: This measure is designed to quantify
participation by all employers located in San Joaquin County in employee trip reduction
programs such as San Joaquin Valley Air Pollution Control District’s (SJVAPCD) eTRIP
program.
Local Agency Efforts: This measure is designed to track local jurisdictions’ participation in
implementing their Travel Demand Management responsibilities as defined in SJCOG’s
2010 Regional Travel Demand Management Plan. The level of effort is based on the level
of congestion on a given jurisdiction’s RCMP roadways with particular focus placed on
roadways that are currently not meeting the RCMP LOS Standard.

LAND-USE STRATEGIES
The RCMP’s “Land Use Analysis Program” (LUAP) supports the region’s planning efforts to
promote high quality multimodal transportation choices for future sustainable development
through improving the linkage between local land-use decisions with regional transportation
facility improvement needs; to better address the impacts of development in one community on
another; and, to promote information sharing between local governments when the decisions
made by one jurisdiction have an impact on another.
As part of the annual Measure K and biennial state CMP reporting requirements, SJCOG is
required to evaluate the efforts made by each local jurisdiction within San Joaquin County to
ensure compliance with Land Use Analysis Program (LUAP). Detailed description of the RCMP’s
LUAP is contained within Chapter 6 of the program plan, including impact criteria and mitigation
policies.
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GOODS MOVEMENT STRATEGIES
The movement of goods throughout San Joaquin County is crucial to the economic health of the
region. Freight traverses the county using many modes, including trucks, rail, and ship. Trucks,
however, are the predominant mode of goods transport in the county, and the focus of a
performance measure for tracking RCMP roadways that are Surface Transportation Assistance
Act (STAA) compliant.
The Surface Transportation Assistance Act (STAA) was passed in 1982 by the federal government
to govern the movement of trucks and trailers. STAA vehicles are large commercial trucks that
meet federal size regulations (48 to 53 feet from kingpin to rear-axle). In California, the STAA
network consists of the National Network (generally, interstate freeways and approved state
highways) and Terminal Access (state highways). Roadways that are part of the STAA network
must be designed to accommodate the STAA-sized trucks.
As part of performance monitoring SJCOG tracks improvements to intersections listed in the
Interregional Truck Operations on I-5 and SR-99 and STAA Routes Improvement Study through
coordination with local agency STAA applications.

SYSTEM MONITORING PROGRAM
The program’s network consists of all freeways, state highways, principal arterials, over onehundred intersections, as well as the transit, bike, and pedestrian systems. Through the
implementation of the RCMP’s “System Monitoring Program,” conducted biennially, SJCOG
collects region-wide transportation data and monitors the performance of the multimodal
network. The program deliverables also provide valuable data to the local jurisdictions and to the
state Department of Transportation, Caltrans for their individual planning needs
The RCMP Monitoring Program provides the mechanism to yield the requisite traffic counts and
related data and methodologies to address the state RCMP vehicular LOS standards and the
established multimodal state/federal performance measures). It addresses multiple analysis scales
and RCMP system components (corridor, segment, intersection).

RELATIONSHIP OF SJCOG RCMP AND REGIONAL TRANSPORTATION PLAN/SUSTAINABLE
COMMUNITIES STRATEGY
As already mentioned, all federally designated Transportation Management Areas (TMAs) are
required to develop and implement a Congestion Management Process as part of the
metropolitan planning and programming process. SJCOG’s Regional Congestion Management
Program (RCMP) supports the MPO’s development of transportation investment strategies though
bringing technical objectivity to the planning and programming process. RCMP is an important tool
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for assisting decision-makers in determining priorities for project implementation and funding,
both near and long-term.
The System Monitoring Program described above is a key mechanism of the RCMP that feeds into
the regional transportation planning/programming process during RTP and FTIP updates. The
extensive data and information collection on the regional transportation system feeds directly into
a set of performance measures used for assessing, monitoring, and maintaining the performance
of the multimodal network. These outputs of the RCMP process are important to the long-range
transportation planning process.
The 2016 RCMP establishes a broad set of supply‐side and demand‐side strategies to combat
congestion and its impacts on economic development that embrace the latest thinking about
reducing SOV trips, coordinating investment in alternative modes of transportation, and providing
new incentives to get people out of their cars. These strategies, described above, include the Land
Use Analysis Program, monitoring of “Multimodal Corridors,” establishment of multimodal
performance measures and TDM targets, and setting measurable monitoring goals to curtail
substandard performance on the RCMP roadway facilities and intersections.
OBJECTIVES AND PERFORMANCE MEASURES
Establishment of multimodal performance measures is both a state and federal CMP requirement.
Section 65089(b)(2) of the Government Code states that the Congestion Management Program
(CMP) must contain a performance element that includes performance measures to evaluate
current and future multimodal system performance for the movement of people and goods. These
performance measures shall support mobility, air quality, land use, and economic objectives.
Federal directives outlined in 23 CRR 450.320 (b) require the congestion management process
result in multimodal system performance measures and strategies that can be reflected in the
regional planning documents, such as the Regional Transportation Plan (RTP) and Transportation
Improvement Program (TIP). In order to provide viable choices to Single-Occupant Vehicles (SOVs)
and to support the intent of Federal MAP-21 legislation, SJCOG has made the Congestion
Management Process an integral part of the regional transportation planning process, including
the Regional Transportation Plan (RTP) and the Federal Transportation Improvement Program
(FTIP). The RCMP tracks and monitors several performance indicators that are used to:
 Track progress toward meeting RCMP objectives;
 Update SJCOG’s Regional Transportation Plan (RTP) and aid project prioritization;
 Determine Statewide and Federal Transportation Improvement Program (STIP/FTIP)
projects; and,
 Guide Regional Transportation Improvement Fee (RTIF) funding decisions.

10

The 2018 RCMP objective and performance measures are shown in Table 1. As RCMP program
implementation continues, refinement of these measures and/or additional performance
measures will be established as part of future updates.
Table 2 shows the supporting relationship between the RCMP’s performance measures and the
goals and objectives of the 2018 RTP/SCS.
Additionally, TMAs that are designated as non-attainment or maintenance areas for ozone or
carbon monoxide, federal regulations require that projects resulting in a significant increase in
SOV carrying capacity (with the exception of safety improvements and bottleneck elimination
projects) be identified or addressed through a well-defined congestion management process. For
capacity increasing projects on the regional network that are scheduled for completion within
the next ten years (by 2028), SJCOG has prepared a qualitative scoring matrix (RCMP Project
Matrix, Table 3) that looks at several operational, multimodal, and programming factors for the
project’s consideration within the RTP.
In making transportation investment decisions, the RCMP Project Matrix (as well as other
technical data collected through the RCMP) is used in conjunction with a wide range of other
factors, such as quality of life and livability. As these projects move forward to the FTIP, SJCOG
will continue to meet the intent of this directive through coordination the project sponsors to
ensure travel demand reduction and/or operational management strategies are addressed.
These program strategies, together with the implementation of the comprehensive congestion
management program, support the latest industry efforts to reduce traffic congestion while
promoting sustainable communities that rely less on the SOV for their growth and continued
economic development.
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Table 1. RCMP Performance Measures
Category of
Objectives

Objectives

Performance Measure

Analysis Tools/ Data Implementation
Resources
Strategies

Operational Efficiency
RCMP
Freeway
Segments
RCMP Multilane Highway

Maintain the percentage of
total RCMP roadway facility
miles experiencing LOS E/F
during peak hour conditions
to no more than 30% by
jurisdiction.

Level of service by RCMP Highway Capacity
segment (lane mile)
Manual (HCM) 2010
freeway segments
methodology

Perform HCM 2010
operational analysis
based on the most
recent published
HCM 2010 multi-lane AADT volume data
highway methodology by Caltrans.

RCMP Rural
2-Lane
Highway

HCM Planning
Method for rural 2lane highways and
local roadways

RCMP Local
Arterial

Intersections

Maintain the percentage of
total RCMP intersections
experiencing LOS E/F during
peak hour conditions to no
more than 30%

HCM intersection
operations
Level of service by RCMP methodology
intersection
SYNCHRO software

Perform segment
counts every two
years

Perform AM and
PM peak hour
intersection counts
during the regular
monitoring
program.

Goods Movement

RCMP
Network

Track STAA-compliant
Achieve compliance with
intersections listed as
Surface Transportation
part of the Interregional
Assistance Act (STAA) criteria Truck Operations on I-5
throughout RCMP network
and SR-99 and STAA
Routes Study

Auto TURN or manual
turning template
analyses performed
by local agencies as
part of the STAA
application process

SJCOG to track
STAA process
through the San
Joaquin County
Goods Movement
Task Force

Achieve and maintain 70%
population coverage within
1/2 mile walking distance of
transit service stops.

GIS layers and
schedules for transit
network

SJCOG to maintain
GIS tools

Transit System

Coverage

Housing developments
within 1/2 mile walking
distance of a transit
stop.
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Category of
Objectives

Frequency

Objectives

Performance Measure

Analysis Tools/ Data Implementation
Resources
Strategies

Achieve and maintain 50%
population coverage within
1/2 mile walking distance of
transit service stops that
provide LOS D or better
frequency service.

Level of service for
service frequency of
transit vehicles per hour

Transit Capacity and
Quality of Service
Manual

SJCOG to maintain
GIS tools

Bikeway System

Regional
Bikeway
Network

Complete Regional Bikeway
Network through the
establishment of a Regional
RCMP Bikeway Network per
2012 Regional Bikeway Plan.

Ratio of completed to
total regional bikeway
miles, listed by
jurisdiction.

RCMP network GIS
layer
Regional bikeway
network GIS layer
(Class I, II and III)

Track percent of
regional bikeway
network completed
or programmed by
local agencies.

Complete Streets

RCMP
Multimodal
Corridors

Establish RCMP multimodal
(pedestrian/bicycle/transit)
level of service baseline.
Monitor Multimodal LOS on
designated multimodal
corridors to determine
progress against the
established baseline.

2010 HCM MMLOS
procedure
Multimodal LOS on
designated RCMP
multimodal corridors.

CompleteStreetsLOS
software

SJCOG to establish
and maintain
baseline data
collection.

Travel Demand Management

EmployerBased Trip
Reduction
Program

Track ratio of employees
working for employers
complying with SJVAPCD
Rule 9410 to total
countywide employment.
Calculate and track the ratio
of eTRIP employees to total
countywide employment.

Quantify the number of
employers who are
complying with/
participating in the
eTRIP program by
employer size: small
(<20 employees);
medium (20-99
employees); and, large
(100+ employees)
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eTRIP data from the
San Joaquin Valley Air
Pollution Control
District
SJCOG dibs
program
SJCOG dibs employer
database

Category of
Objectives

Objectives

Performance Measure

Park and
Ride Lots

Monitor local agency efforts
to identify and implement
park and ride lots for
addressing congestion on the
RCMP network.

Track implementation of
regional park-and-ride
CEQA Mitigation
lots through the RCMP
Monitoring and
Land Use Analysis
Reporting Plans
Program

CEQA
Requirements

Local Agency
Efforts

Track implementation of
Monitor local agency efforts Commute Connection
to identify and implement
Program initiatives and
CEQA Mitigation
demand and system
the 2010 Regional Travel
Monitoring and
management strategies for
Demand Management
Reporting Plans
addressing congestion on the Program through the
RCMP network.
RCMP Land Use Analysis
Program

CEQA
Requirements
Federal CMP
Process
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Analysis Tools/ Data Implementation
Resources
Strategies

Table 2 – Relationship of RCMP Performance Measures and RTP Goals/Objectives
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Table 3 – Congestion Management Process Evaluation of RTP Roadway Capacity & Operations Projects
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Q1. Introduction
Freeways, public transit, and other transportation infrastructure have a significant effect on the
quality of life of residents throughout the region by shaping access to jobs, education, housing,
community services, amenities, and recreational opportunities. Approaching transportation
investment with an environmental justice and social equity framework helps to advance the
development of a comprehensive transportation system that provides everyone – regardless of
color, race, national origin, income, or physical ability – with opportunities to work, shop, study,
pray, play, and thrive. Such a system is vital for the sustainability of the region.
Without thoughtful planning and development, transportation systems can degrade the quality
of life in communities. Historically, the construction of freeways, roads, and rail transit systems
have placed health burdens on many low-income and minority communities throughout the
nation. San Joaquin County is no exception. In addition, the lack of transportation investment in
low-income and minority communities results in long-lasting social and economic costs.
Therefore, it is critical to understand the impacts of transportation investment in our most
vulnerable communities to better plan for the future.
With guidance from Title VI of the Civil Rights Act and various federal and state laws intended
to promote the equitable distribution of benefits and burdens from transportation projects and
programs, SJCOG continually strives to:
•
•

Engage historically underserved and underrepresented communities of the region in the
planning and decision-making process; and
Improve methods for analyzing how the Plan affects these communities.

This report briefly discusses the work undertaken by SJCOG during the development of the
2018 Plan to identify the specific needs of the region’s disadvantaged communities, but
primarily focuses on defining the methods used to respond to federal and state requirements
regarding Title VI of the Civil Rights Act and the Environmental Justice Executive Order 12898.
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Policy Framework for Addressing Civil Rights, Environmental Justice, and Social Equity
The following federal and state policies infuse the spirit and intent of environmental justice and
social equity into the work of SJCOG:
1. Title VI of the Civic Rights Act of 1964
States that “…no person in the United States, shall, on the grounds of race, color or
national origin be excluded from participation in, be denied the benefits of, or be subject
to discrimination under any program or activity receiving federal financial assistance.”
2. Environmental Justice Executive Order 12898
Further operationalized the intent of Title VI by defining a process of “identifying and
addressing, as appropriate, disproportionately high and adverse human health or
environmental effects of programs, policies, and activities on minority populations and
low-income populations.”
3. California Government Code Section 65040.12(e)
Defines environmental justice in the context of city and county general plans as the fair
treatment of people of all races, cultures, and incomes with respect to the development,
adoption, implementation, and enforcement of environmental laws and policies. In
addition, Government Code 11135 states that no state agency, or agency funded by the
state, shall deny full and equal access to benefits of any program or activity on the basis of
race, national origin, ethnic group, religion, sex, sexual orientation, or disability.
4. California Department of Transportation
In the context of transportation planning, Caltrans requires recipients of federal funding to
ensure the fair treatment and meaningful involvement of all people regardless of race,
color, national origin, or income with respect to the development, implementation, and
enforcement of environmental laws, regulations, and policies.
5. 2016 Public Participation Plan
SJCOG seeks to engage the region’s diverse public, to connect public input to decisions,
and to effectively implement public engagement and planning outcomes that respect civil
rights, advance environmental justice, and ensure the inclusion of the region’s historically
underserved communities.
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A Closer Look: Title VI of the Civil Rights Act of 1964
As a recipient of federal transportation dollars, SJCOG is responsible for assisting federal
agencies with complying with Title VI. In 2012, the Federal Transit Administration (FTA) issued a
revised circular with guidance on how to carry out the Department of Transportation (DOT)
Title VI regulations to ensure nondiscrimination on the basis of race, color or national origin in
its programs, policies and activities.
In its regional transportation planning capacity, SJCOG is required to demonstrate compliance
with Title VI by preparing and submitting the following:
•
•
•
•

•

“All general requirements set out in [the General Requirements section of] the Circular;
“A demographic profile of the metropolitan area that includes identification of the
locations of minority populations in the aggregate;
“A description of the procedures by which the mobility needs of minority populations
are identified and considered within the planning process;
“Demographic maps that overlay the percent minority and non-minority populations as
identified by Census or ACS data…and charts that analyze the impacts of the distribution
of State and Federal funds in the aggregate for public transportation purposes…; and
“An analysis of impacts that … identifies any disparate impacts on the basis of race,
color, or national origin, and if so, determines whether there is a substantial legitimate
justification for the policy that resulted in the disparate impacts, and if there are
alternatives that could be employed that would have a less discriminatory impact.” 1

Further discussion of the methodology used to meet the above requirements is included in
Appendix Q2. In addition to analyzing the 2018 Plan as described in this report, SJCOG’s Title VI
program includes a variety of commitments to ensure nondiscrimination on the basis of race,
color or national origin in its programs and activities. 2
A Closer Look: Environmental Justice Executive Order 12898
The Environmental Justice order further augments Title VI by incorporating environmental
justice (EJ) and non-discrimination principles into transportation planning and decision-making
processes. In 2012, FTA issued a revised circular with guidance on how to integrate
environmental justice principles into plans, projects, and activities that receive funding from the
agency.

1

Federal Transit Administration Circular 4702.1B, Title VI Requirements and Guidelines for Federal Transit
Administration Recipients. See: https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/FTA_Title_VI_FINAL.pdf
2
For more information, see SJCOG’s Title VI webpage at: http://www.sjcog.org/129/Title-VI-of-the-Civil-Rights-Actof-1964
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The guiding environmental justice principles followed by DOT and FTA are summarized as
follows:
•

•
•

“To avoid, minimize, or mitigate disproportionately high and adverse human health and
environmental effects, including social and economic effects, on minority populations
and low-income populations.
“To ensure the full and fair participation by all potentially affected communities in the
transportation decision-making process.
“To prevent the denial of, reduction in, or significant delay in the receipt of benefits by
minority and low-income populations.” 3

As a recipient of FTA funds, SJCOG is required to assist the federal agency on compliance with
Executive Order 12898 by incorporating EJ principles into the transportation decision-making
process. This is done by conducting an environmental justice analysis of programs, policies, and
activities. According to the circular, components of such an analysis include:
•

•

“…Determining whether minority populations and/or low-income populations will
experience potential environmental or health impacts from a proposed program,
project, or activity; and
“…[Determining]… whether the activity will result in a ‘disproportionately high and
adverse effect on human health or the environment.” 4

Further discussion on the methodology used to meet the above requirements is included in
Appendix Q2.
Public Outreach & Plan Development Process
In addition to conducting technical analyses to understand the 2018 Plan’s impact on
disadvantaged communities, environmental justice also entails designing an inclusive
planning process that engages the affected communities. The 2018 Plan was developed with
meaningful and extensive participation of key stakeholders that range from community-based
organizations to public agencies, civic groups, and individual advocates and residents. Public
engagement activities during the development of the 2018 Plan are summarized below.
•

Stakeholder Involvement: SJCOG has a variety of practices and policies in place to
ensure full and fair participation of all residents and stakeholder groups in the 2018 Plan
update process, and specifically to identify needs and priorities of low-income, minority

3

Federal Transit Administration Circular C 4703.1, Environmental Justice Policy Guidance for Federal Transit
Administration Recipients. See: https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/FTA_EJ_Circular_7.1412_FINAL.pdf
4
Same as above.

4

and underserved communities. Stakeholder involvement was achieved through standing
committee meetings, ongoing coordination with planning and public works staff at
member agencies, as well as activities discussed below.
•

SJCOG Public Participation Plan: In December 2016, SJCOG adopted an update to the
region’s Public Participation Plan to guide agency outreach and public engagement
efforts throughout the development of the 2018 Plan. 5 This plan outlined several
initiatives to support engagement with low-income and minority communities,
including:
o Targeted outreach to low-income, minority and other historically underrepresented
and underserved communities via partnerships with community-based
organizations, both early in the plan development process and again prior to
selecting a preferred scenario;
o A new toolbox for implementing inclusive public engagement practices throughout
the planning process; and
o An updated Limited English Proficiency Plan to provide meaningful access to
planning activities for persons with limited English proficiency.

•

RTP/SCS Implementation & Working Group: The working group brought together
stakeholders from around the region representing low-income and minority
communities; seniors and persons with disabilities; staff representing local jurisdictions,
transit agencies; the public health department; and community-based organizations and
advocacy groups. The primary purpose of the group is to advise SJCOG staff throughout
the 2018 Plan development process. The Title VI and Environmental Justice analyses,
including identifying social equity measures, defining communities of concern and
developing the methodology for assessment, were reviewed by the group and revised
based on their input. All working group meetings are open to the public.

For additional information regarding SJCOG public engagement activities, please refer to
Chapter 2: Civic Engagement in the 2018 RTP/SCS.

5

SJCOG 2016 Public Participation Plan. See: http://www.sjcog.org/127/Public-Participation-Plan

5
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Q2. Methodology
The purpose of the Appendix Q: Environmental Justice, Title VI, and Social Equity Report is to
estimate the distribution of benefits and burdens of proposed land use and transportation
policies and projects on disadvantaged communities, and to assess whether these benefits and
burdens are shared equitably across population groups. To achieve these objectives, SJCOG
conducted six types of analyses, summarized here:
•

•
•
•

•

•

Quantitative analysis of potential benefits and burdens of proposed land use and
transportation policies and projects on disadvantaged communities compared to the
balance of the region based on three performance measures, using outputs from the
SJCOG Envision Tomorrow land use model;
Quantitative analysis of the relative benefit received from roadway expenditures by
disadvantaged communities using the SJCOG Travel Demand Model;
Spatial analysis of transit access to low-income jobs by disadvantaged communities;
Quantitative analysis to estimate health outcomes resulting from proposed changes to
the built environment in disadvantaged communities compared to the balance of the
region, applying the National Public Health Assessment Model (NPHAM);
Quantitative analysis of the share of potential benefits of proposed transportation
investments that accrue to low-income and minority populations compared to non-lowincome and non-minority populations, using available census data;
Disparate impact analysis to demonstrate compliance with Title VI and Environmental
Justice laws. The results and findings from these analyses are summarized in Appendices
Q5 and Q6.

The following section summarizes the various definitions and methodologies used by SJCOG to
identify disadvantaged communities, to assess potential benefits and burdens, and to conduct
quantitative and qualitative analyses.
Populations and Geographies
The underlying methodology for conducting an equity analysis for the 2018 Plan relies on a
comparison of benefits and burdens of proposed policies and investments on different
population groups (minority vs. non-minority and low-income vs. non-low-income populations),
and across different geographies (environmental justice areas vs. the balance of the region).
The section below defines these populations and geographies.
Minority Populations
San Joaquin County is a “majority minority” region, where non-Hispanic Whites do not make up
an absolute majority (e.g. they make up less than 50 percent of the total population). In fact,
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the largest group in San Joaquin County is its Hispanic/Latino population (see Table Q2-1). This
report uses the term “minority” primarily for maintaining consistency with the federal
definition of disadvantaged populations.
Table Q2-1. Racial and Ethnic Make-up of San Joaquin Region
Estimate
American Indian or Native Alaskan Alone

2,295

% of total
population
0.3%

Asian Alone

102,426

14.5%

Black or African American Alone

47,598

6.7%

Hispanic or Latino of Any Race

284,168

40.1%

Native Hawaiian or Other Pacific Islander Alone

3,520

0.5%

Other

25,461

3.6%

White, non-Hispanic/Latino

243,086

34.3%

San Joaquin County Total Population

708,554

100.0%

Source: U.S. Census Bureau, 2011-2015 American Community Survey 5-Year Estimates

Minority populations include persons who identify as any of the following groups as defined by
the Census Bureau: American Indian or Native Alaskan Alone (non-Hispanic/non-Latino); Asian
Alone (non-Hispanic/non-Latino); Black of African American Alone (non-Hispanic/non-Latino);
Hispanic or Latino of Any Race; Native Hawaiian or Pacific Islander Alone (non-Hispanic/nonLatino); and Other (Some Other Race, Two or More Races). All residents who identify as
Hispanic or Latino, even if they also identify with another race, are considered Hispanic or
Latino. The “non-minority” population therefore consists of persons who identify as nonHispanic Whites or “White Alone.”
Low-Income Persons and Households
For the purposes of the environmental justice analysis, SJCOG defines persons as low-income if
they are living at or below 100% of the federal poverty level as defined by the Census Bureau.
The Census Bureau computes poverty status for individuals based on a combination of an
individual’s household composition, size and income. The official poverty guidelines do not vary
geographically, but they are issued annually by the Department of Health and Human Services.
7

In 2015, the federal guidelines defined the poverty level for individuals living alone at $11,770,
and for a family of four at $24,250. 6 This provides a reasonable benchmark to understand
trends over time relative to the share of population that may be considered low-income.
Additionally, the poverty guidelines are used for numerous federal, state and local programs to
determine eligibility for assistance and services.
Table Q2-2. Poverty Status in San Joaquin County
Estimate
Below Poverty
Above Poverty
San Joaquin County Total Population

% of total
population

129,390
565,216
694,606

18.6%
81.4%
100.0%

Source: U.S. Census Bureau, 2011-2015 American Community Survey 5-Year Estimates

Environmental Justice Areas
Due to high interest from stakeholder groups, some analysis was performed on the state
designated SB 535 disadvantaged communities as determined by CalEnviroScreen (CES).
According to CES, disadvantaged communities are census tracts that rank in the top 25th
percentile in the state for pollution burden, along with several other social and environmental
factors.7 Using these criteria, SJCOG identified 117 census blocks for the equity analysis (Table
Q2-3). While these census blocks have a significant concentration of disadvantaged
populations, in a regional context SB 535 census blocks make up a large portion of San Joaquin
County - accounting for 51.5% percent of the total regional population. Some of these
communities experience greater disadvantage than others, and thus may have greater needs.
For a regional analysis, SJCOG received additional guidance from the RTP/SCS Implementation
& Working Group to define a more meaningful subset for closer study. Accordingly, SJCOG
identified environmental justice areas as census blocks that have a concentration of minority
and/or low-income residents (Table Q2-4).

6

Federal Register, Notice of Annual Update of the HHS Poverty Guidelines. See:
https://www.federalregister.gov/documents/2015/01/22/2015-01120/annual-update-of-the-hhs-povertyguidelines
7
California EPA CalEnviroScreen, SB 535 Disadvantaged Communities. See:
https://oehha.ca.gov/calenviroscreen/sb535
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Table Q2-3. Population, SB 535 Disadvantaged Communities
San Joaquin
County Total

SB 535
Percent of
Disadvantaged
Total
Communities

Census Blocks

139

117

84.2%

Population

708,554

364,905

51.5%

Source: American Community Survey, Census Bureau, 2015; California Environmental Protection Agency, 2017

Table Q2-4. 2018 RTP/SCS Environmental Justice Area Thresholds
Share of Regional
Population 2011

Share of Regional
Population 2015

Concentration
Threshold*

Minority

63%

65%

75%

Low-Income

14%

19%

30%

Sources: U.S. Census Bureau, 2007-2011 5-year ACS Estimates and 2011-2015 5-Year ACS Estimates
*Concentration thresholds were set higher than regional share.

Using the concentration thresholds, SJCOG designated 54 census blocks as environmental
justice (EJ) areas for the analysis. These census blocks represent areas in San Joaquin County
that meet or exceed either one, or both concentration thresholds for minority and low-income
residents. Applying the criteria captures 30.8% of the county’s population, helping to focus the
environmental justice analysis on communities where the need for investment may be greater,
and where transportation investments may have a greater impact (Table Q2-5).
Table Q2-5. Population, Environmental Justice Areas
San Joaquin
County Total

Environmental
Justice Areas

Percent of
Total

Census Blocks

139

54

38.8%

Population

708,554

218,443

30.8%

Source: American Community Survey, Census Bureau, 2015

9

Figure Q2-1. Environmental Justice Areas for San Joaquin County
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Regional Trends Analysis
Included in this report is a summary of key demographic trends regarding minority and lowincome populations of San Joaquin County to provide further context for understanding social
equity in San Joaquin County.
Additional population characteristics were examined due to increased likelihood of
experiencing disadvantages in transportation. These characteristics include senior populations,
people with limited English proficiency, zero-vehicle households, and single-parent households.
While no further analysis is conducted on these populations in the report, this information may
be used by SJCOG for future consideration, additional studies, and/or to help focus civic
engagement and funding opportunities for disadvantaged communities.
Land Use Performance Measures
The analysis is conducted for the Draft Plan and compared to a “No Build Alternative” using
performance measures identified later in this section. The relative impacts are measured over a
defined time period – in the case of the Draft Plan, the time period is 2015 to 2042, where 2015
is considered the baseline year and 2042 the plan horizon year. The No Build Alternative, also
analyzed over this time period, refers to a scenario where the Draft Plan is not adopted. This
comparison between the Draft Plan and a No Build Alternative is intended to capture the
specific impacts of adopting the Draft Plan versus no action, as required by state and federal
environmental protection laws. To conduct the analysis of benefits and burdens on EJ areas
defined previously, SJCOG identified three land use performance measures, which are a subset
of performance measures for the entire plan. The land use performance measures examined in
this report include the following:
•
•
•

Housing and jobs near high quality transit;
Housing mix (multi-family and single-family); and
Percent of all households within 500 feet of freeway.

SJCOG conducted an analysis using these performance measures at two stages. First, the
analysis was conducted during scenario evaluation and then again, with a draft preferred
scenario. The underlying methodology for assessing the land use impacts of the 2018 Plan on
disadvantaged communities is detailed below:
1. Designate each of the region’s 139 census blocks as either EJ or non-EJ. Based on the EJ
definition, this report identifies 54 blocks that are EJ. The remaining 85 census blocks
are designated as non-EJ, and represent the balance of the region.
2. Using SJCOG’s Envision Tomorrow land use model, calculate the performance measures
for both EJ areas and non-EJ areas for each alternative.
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3. Evaluate the Draft Plan results relative to the No Build Alternative to assess whether:
o The alternative has a beneficial effect on EJ areas; and
o This benefit is similar or greater than the benefit to non-EJ areas.
Roadway Expenditure Benefits Analysis
Using the SJCOG travel demand model, a select link analysis was performed on regionally
significant roadways identified for capacity improvement expenditures in the Draft Plan. The
analysis yields the percentage of vehicle demand whose origin is an EJ area versus non-EJ area,
using the Traffic Analysis Zone (TAZ) as the unit of spatial analysis.
Transit Access to Low Income Jobs
As an additional measure of transit access, an analysis was conducted to determine access to
employment for environmental justice communities. In contrast to the land use performance
measure discussed previously, this analysis looks primarily at access to the low-income labor
market segment defined in Longitudinal Employer-Household Dynamics (LEHD) data for San
Joaquin County. Accordingly, LEHD defines low-income jobs as the labor market segment
earning $1,250 per month or less. The analysis compares existing and future high-quality transit
access to low income jobs by EJ areas compared to the county as a whole.
Health Equity Analysis
For the 2018 RTP/SCS cycle, SJCOG piloted the use of the National Public Health Assessment
Model (NPHAM) with draft Scenarios 1, 2a, and 3. This pilot included (1) an analysis of
predicted regional behavior and health metrics and (2) a spatially-based equity analysis. A
summary of the health equity analysis is partially discussed in this report, however the full
health indicators report can be found in Appendix N.
For a spatially-based equity analysis, NPHAM was applied to predict health-related behaviors
for the sub-geographies including SB 535 Disadvantaged Communities, as well as minority and
low-income communities consistent with previously identified EJ areas. The health-related
behaviors and outcomes examined include weekly transport for walking minutes per person;
weekly leisure walking minutes per person, weekly total walking minutes per person, daily total
recreational physical activity minutes per person, average body mass index (BMI), and percent
of population with poor general health.
The health-related behaviors and outcomes were analyzed for the draft Scenario 2a through
the year 2035 and compared to 2015 baseline conditions. Results were then used to calculate a
percent change between 2035 and 2015 conditions to determine the impact of transportation
investments on health equity in San Joaquin County.
12

Transportation Investment Analysis
SJCOG carried out an off-model analysis of the Draft Plan’s overall transportation investment
strategy. This analysis illustrates the distribution of the investments relative to different
population subgroups and communities in the region. The analysis serves two primary
functions, including:
•

•

Complying with Title VI regulations (per FTA Circular 4702.1B, issued in October 2012)
by conducting an assessment with “charts that analyze the impacts of the distribution of
State and Federal funds in the aggregate for public transportation purposes…” and “an
analysis of impacts… that identifies any disparate impacts on the basis of race, color, or
national origin…”; and
Complying with Executive Order 12898, Federal Actions to Address Environmental
Justice in Minority Populations and Low-Income Populations, which directs each federal
agency to “make achieving environmental justice part of its mission by identifying and
addressing, as appropriate, disproportionately high and adverse human health or
environmental effects of its programs, policies, and activities on minority populations
and low-income populations…”

To carry out these functions, the transportation financial analysis relies on two different
methodologies described in this section to determine whether the Draft Plan’s investments are
shared equitably among low-income and minority populations, and to determine whether there
is any disparate impact at the regional level on the basis of race, color or national origin. No
specific federal standard currently exists for conducting an environmental justice assessment.
Similarly, FTA’s Title VI guidance for MPOs does not provide any specific benchmarks for the
analyses. Therefore, for this analysis, SJCOG is building on its prior work undertaken in the 2014
transportation financial analysis. 8
Population-Based Analysis
The population-based investment analysis compares the estimated share of investments that
benefit low-income and minority populations in comparison to the share of their respective use
of the transportation system and to their respective share of the region’s population.
As an example, if a higher share of low-income populations relies on the transit system for their
commute needs, and if the Draft Plan invests a higher share of revenues in the transit system,
then the low-income population will accrue a bigger share of the benefits. This scenario would
therefore be considered equitable to low-income populations. The analysis relies on means of

8

2014 RTP/SCS Environmental Justice Report. See: http://www.sjcog.org/DocumentCenter/View/505
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transportation to work data provided by the most recent Census Transportation Planning
Package (CTTP).
The steps involved in conducting the population-based analysis include:
1. Using Census data, determine the share of low-income population in the region.
2. Using CTTP data, calculate the share of means of transportation to work by mode for
low-income and all other workers.
3. Using the Draft Plan transportation investment strategy, total the investments by modal
category.
4. For roadway investments, assign a share of the investment to the low-income
population based on their share of work trips by driving alone or carpooling. Repeat for
all other workers.
5. For transit investments, assign a share of the investment to the low-income population
based on their share of work trips by transit. Repeat all other workers.
6. For bicycle and pedestrian investments, assign a share of the investment to the lowincome population based on their share of work trips by walking or biking. Repeat for all
other workers.
7. Sum all the investments by income status.
8. Compare the share of population and trips by mode to the share of assigned
investments to assess the level of benefit accrued to low-income populations compared
to the remainder of the region.
9. Repeat Steps 1-8 to determine the sum of all investments by minority status.
While this approach takes advantage of the available data on work trips for low-income and
minority populations provided by CTTP, it is still a rough analysis with the following limitations:
•
•
•

•

Because the data set only captures work trips, it underestimates the share of
transportation system usage on all modal categories.
The analysis does not account for benefits and burdens at the project level.
The analysis assumes that the share of work trips by mode by a particular population
group remains the same in future years, regardless of investments that improve
efficiency, safety, capacity or access.
The analysis does not adjust for the relative size of populations in future years.

Public Transit Funding Financial Analysis - Please see Title VI Analysis for further details on
methodology.
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Title VI Analysis
As described in Appendix Q1, the Federal Transit Administration (FTA) provides guidance
specifying how metropolitan planning organizations like SJCOG must demonstrate compliance
with Title VI of the Civil Rights Act of 1964 and DoTs Title VI regulations in the metropolitan
planning process. This section describes the methodology for conducting the analysis that
demonstrates compliance with these requirements, including the methodology for conducting
a disparate impact analysis.
Table Q2-6. FTA Requirements for Title VI Analysis
Requirement

Related Draft Plan Analysis

See page

“All general requirements set out in
[the general requirements section] of
this Circular…”

Link to SJCOG Public Information
web page on Title VI

“A demographic profile of the
metropolitan area…”

Regional trends analysis

“Demographic maps that overlay the
percent minority and non-minority
populations as identified by Census or
ACS data…”

Demographic maps that overlay the
location of minority and nonminority populations throughout the
region.

“…[C]harts that analyze the impacts of
the distribution of State and Federal
funds in the aggregate for public
transportation purposes…”

Population-based analysis of public
transit investments using state and
federal sources.

Appendix
Q5

“An analysis of impacts identified [in
row above] that identifies any disparate
impacts on the basis of race, color, or
national origin…” 9

Disparate impact analysis comparing
Draft Plan investments for minority
and non-minority populations.

Appendix
Q5

3

19

21

SJCOG has the data to distinguish between public transportation investments that receive state
and federal funds for the population-based analysis. The state and federal fund sources
included in the Title VI analysis are:
9

Federal Transit Administration Circular 4702.1B, Title VI Requirements and Guidelines for Federal Transit
Administration Recipients. See: https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/FTA_Title_VI_FINAL.pdf
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•
•
•
•

Federal – Congestion Mitigation Air Quality (CMAQ);
Federal – Federal Transit Administration;
State – Senate Bill 132; and
State – State Transit Assistance.

To conduct the disparate impact analysis, the results of the population-based analysis of public
transit investments using state and federal funds are assigned to minority and non-minority
populations on a per capita basis. A comparison of the per capita investments for the two
groups determines whether there is any disparate impact.
Although FTA does not provide specific guidance or standard benchmarks to determine
whether any given result represents a disparate impact, a general practice in such analysis is to
use the percentage result to determine whether any differences between benefits for minority
or non-minority populations may be considered statistically significant. If a disparate impact is
found to be statistically significant, consideration must then be given to “whether there is a
substantial legitimate justification for the policy that resulted in the disparate impacts, and if
there are alternatives that could be employed that would have a less discriminatory impact.”
Environmental Justice Analysis
Under Executive Order 12898 and the associated DOT Order on Environmental Justice, SJCOG
must assist DOT, FTA, and the Federal Highway Administration (FHWA) in their mission “to
avoid, minimize, or mitigate disproportionately high and adverse human health and
environmental effects, including social and economic effects,” on environmental justice (EJ)
populations. For the EJ analysis, adverse effects are estimated using the three land use
performance measures, as well as the select link analysis, to determine whether minority
communities or low-income communities, or EJ areas, share in the benefits of the Draft Plan’s
investments without bearing a disproportionate share of the burdens.
To make this determination, this report uses DOT’s definition of a “disproportionately high and
adverse effect,” which relies on meeting the following conditions:
•
•

An adverse impact is predominately borne by minority and/or low-income populations,
and
An adverse impact on minority and/or low-income populations is significantly more
severe or greater in magnitude than the adverse effect on non-minority and/or nonlow-income populations.

To test the first condition, the analysis compares the effect of the No Build Alternative and the
2018 Plan on EJ areas. This analysis shows whether the measure is moving in the right direction
for EJ populations. To test the second condition, the analysis compares the effect of the 2018
16

Plan on EJ populations and non-EJ populations. An EJ population is determined to experience
“disproportionately high adverse effect” when this condition is met AND the EJ population is
more impacted by the 2018 Plan compared to the No Build Alternative.
Table Q2-7. FTA Requirements for Environmental Justice Analysis
Requirement

Related 2018 Plan Analysis

See page

“…[Determine] whether minority
populations and/or low-income
populations will experience potential
environmental or health impacts from a
proposed program, project or
activity…”

Quantitative analysis of potential
benefits and burdens of proposed
land use and transportation policies
and projects on EJ areas based on 3
land use performance measures and
a select link analysis on regionally
significant roadways

30

“…[Determine]… whether the activity
will result in a ‘disproportionately high
and adverse effect on human health or
the environment” 10

Disparate impact analysis comparing
the impacts of the Draft 2018 Plan
on EJ areas compared to non-EJ
areas

Appendix
Q6

Data Sources
Except where noted, this report primarily uses the Census Bureau’s 2011-2015 American
Community Survey data and 2010 Decennial Census geographies for analysis. This is the most
recent data that is also compatible with SJCOG’s existing unit for conducting spatial analysis in
the travel model – the traffic analysis zone (TAZ). This cross-walk allows demographic
characteristics from the Census to be linked to travel characteristics from travel model outputs.
This is useful for comparing benefits and burdens of transportation investments in EJ Areas.
This section includes a description of data sources used in this report.
Decennial Census and American Community Survey
The Decennial Census is conducted every 10 years by the U.S. Census Bureau to determine the
number of people living in the United States. Data collected includes basic demographic and
10

Federal Transit Administration Circular C 4703.1, Environmental Justice Policy Guidance for Federal Transit
Administration Recipients. See: https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/FTA_EJ_Circular_7.1412_FINAL.pdf
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household characteristics, which are used to plan and determine funding for a wide array of
federal, state, local, and tribal programs. The American Community Survey disseminates more
current and detailed demographic and household characteristics, based on continuous data
collection.
National Public Health Assessment Model
The National Public Health Assessment Model (NPHAM) is a public health impact analysis tool
to assist with analyzing the predicted public health outcomes resulting from a change in built
environment conditions, as defined by SJCOG in the Envision Tomorrow software. NPHAM
establishes baseline conditions by using the National Environmental Database (NED), which
provides spatially resolute objectively measured built, natural and social environment
conditions from data from various sources including the US Environmental Protection Agency,
U.S. Department of Housing and Urban Development and the National Land Cover Database.
SJCOG Forecasts
As the metropolitan planning organization, San Joaquin Council of Governments (SJCOG) is
responsible for maintaining the regional population, household, and employment forecasts for
the region. The forecasts are developed through a partnership with the Center for Business and
Policy Research at the University of the Pacific Eberhardt School of Business. The estimates are
important because they are used throughout the plan development process, providing the
inputs for land use and transportation modeling applications.
SJCOG Travel Demand Model
The model is a transportation planning application used by SJCOG to analyze how the package
of transportation investments included in the Draft Plan will affect a range of indicators related
to travel within the San Joaquin region’s transportation network.
Envision Tomorrow Land Use Model
Envision Tomorrow (ET) is a scenario planning application used by SJCOG to analyze how
current growth patterns and future decisions impacting growth will affect a range of indicators
relating to land use, housing, demographics, economic growth, fiscal impacts, transportation,
environmental factors, and quality of life.
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Q3. Regional Trends
A discussion of regional trends is important to the understanding of social equity. This section
summarizes recent trends in population subgroups. The demographic trends analysis for lowincome and minority populations satisfies the requirements for Environmental Justice and Title
VI analysis.

Minority Population
San Joaquin County is rich in racial and ethnic diversity. As of the 2000 Census, San Joaquin
County became a “majority-minority” region, meaning that its white non-Hispanic/Latino
population no longer represented a “majority” of the population. Since 2000, the region has
become increasingly diverse (Figure Q3-1). Accordingly, the region’s minority population
increased by 21.5% since 2000 to 65%, while the white non-Hispanic/Latino population
decreased by 7.6% to 35%. Like the rest of California and the United States, San Joaquin County
is expected to become even more diverse over time. According to population forecasts, the
region’s minority population is expected to reach approximately 70% by 2040.
Table Q3-1. Change in Population by Minority Status in San Joaquin County, 2000 – 2015
2000

2010

2015

Change 2000 – 2015 (%)

Minority

383,164

422,532

465,468

+21.5%

White, Non-Hispanic

263,095

251,081

243,086

-7.6%

San Joaquin County

646,259

673,613

708,554

+9.6%

Source: US Census ACS Data and Decennial Census Tables B03002; P004
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Figure Q3-1. San Joaquin County Minority Population, 2000 – 2015
Source: US Census ACS Data and Decennial Census tables B03002; P004
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Table Q3-2. Minority Population Trends by Jurisdiction, 2000 – 2015
2000

2010

2015

Change 2000 – 2015 (%)

Escalon

1,398

2,101

2,039

+45.9%

Lathrop

6,456

12,919

15,254

+136.3%

Lodi

20,799

26,494

30,380

+46.1%

Manteca

17,702

33,104

40,903

+131.1%

Ripon

2,302

4,485

4,096

+77.9%

Stockton

165,232

217,650

234,905

+42.2%

Tracy

26,206

51,401

55,716

+112.6%

San Joaquin County

383,164

422,532

465,468

+21.5%

Source: US Census ACS Data and Decennial Census Tables B03002; P004

At a local level, between 2000 and 2015, the minority population increased in every community
in the region (Table Q3-2). During this time period, the south county communities of Lathrop,
Manteca, and Tracy experienced the most significant increases in minority populations. While
Stockton may have observed the slowest rate of growth in minority population between 2000
and 2015, at least 50% of the region’s minority population resides within the city as of 2015.
20

Figure Q3-2. Census Blocks Meeting 75% Minority Threshold
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Low-Income Population
Using the federal definition of poverty, nearly 19% of San Joaquin County lives below the
poverty threshold. Since 2000, the absolute number of individuals living in poverty in San
Joaquin County has increased by 33.2%. In contrast, the number of individuals living above the
poverty threshold has increased by only 25.5%.
Table Q3-3. Change in Population by Poverty Status in San Joaquin County, 2000 - 2015
2000

2010

2015

Change 2000 – 2015 (%)

Below Poverty

97,105

105,502

129,390

+33.2%

Above Poverty

450,193

552,092

565,216

+25.5%

San Joaquin County*

547,298

657,594

694,606

n/a

Source: US Census ACS Data and Decennial Census Tables C17002, P088
*Total population for whom poverty status is determined

Because there is no way to predict the share or location of the low-income population into the
future, for the purposes of analyzing future costs and benefits of the Draft Plan, the various
spatial analyses included in the report will hold poverty areas constant. Figure Q3-3 displays
census blocks meeting the 30% poverty threshold established in Appendix Q2. This spatial
limitation also applies to the minority population displayed in Figure Q3-2.
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Figure Q3-3. Census Blocks Meeting 30% Poverty Threshold
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Environmental Justice Areas
SJCOG identifies Environmental Justice (EJ) areas based on the relative concentration of
disadvantage at a census block level defined in Appendix Q2 (see Figure Q2-1). The
demographic makeup of EJ areas is therefore distinct from the rest of the region (Table Q3-4).
Overall, San Joaquin County has a minority population of 65.7% and at least 18.6% of residents
live below poverty. In EJ areas, there is a super majority of residents that identify as minority.
Here, at least 81.5% are minority compared to outside of EJ areas where at least 56.6% are
minority. In EJ areas, there is also a slightly higher rate of residents living in poverty compared
to the rest of the region (18.5% versus 18.1%). Because of higher shares of low-income and
minority populations, EJ areas represent the communities with some of the greatest needs in
San Joaquin County.
Table Q3-4: Environmental Justice Areas and Balance of Region, 2015
Environmental Justice Areas
Share within EJ
% of EJ
Areas
Areas

Balance of Region (BoR)
Share outside of
% of
EJ Areas
BoR

Region

Minority

211,454

45.4%

81.5%

254,014 54.6%

56.6%

465,468 65.7%

LowIncome

48,141

37.2%

18.5%

81,249

18.1%

129,390 18.6%*

Total
Population

259,595

36.6%

100.0% 448,959

62.8%

63.4%

100.0% 708,554 100.0%

Source: U.S. Census Bureau, 2011-2015 American Community Survey 5-Year estimates
*Share calculated using the percent total for whom poverty status was determined in 2015, which was 694,606 people.

Transportation-Disadvantaged Populations
Additional population characteristics were examined due to increased likelihood of
experiencing disadvantages in transportation. These characteristics include senior populations;
people with limited English proficiency; zero-vehicle households; and single-parent households.
The following section presents a series of maps identifying areas in the region where the
prevalence of transportation-disadvantaged communities is higher than the regional average.
While no further analysis is conducted on these populations in the report, this information may
be used by SJCOG for future consideration, additional studies, and/or to help focus funding
opportunities for disadvantaged communities within existing and future plans and programs.
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Figure Q3-4. Senior Population 65+, San Joaquin County
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Figure Q3-5. Single-Parent Households
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Figure Q3-6. Zero-Vehicle Households
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Figure Q3-7. People with Limited English Proficiency
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Figure Q3-8. Combined Transportation-Disadvantaged Communities in San Joaquin County
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Q4. Analysis Results
This section summarizes the analysis results for the Draft Plan, incorporating relevant findings
from related Title VI and environmental justice analyses, which are summarized in Appendix Q5
and Q6. Additional details about the methodology and data sources used in the following
analyses may be found in Appendix Q2.
The analyses presented in this section includes the following:
•

•
•
•

•

Quantitative analysis of potential benefits and burdens of proposed land use and
transportation policies and projects on disadvantaged communities compared to the
balance of the region based on three performance measures, using outputs from the
SJCOG Envision Tomorrow land use model;
Quantitative analysis of the relative benefit received from roadway expenditures by
disadvantaged communities using the SJCOG Travel Demand Model;
Spatial analysis of transit access to low-income jobs by disadvantaged communities;
Quantitative analysis to estimate health outcomes resulting from proposed changes to
the built environment in disadvantaged communities compared to the balance of the
region, applying the National Public Health Assessment Model (NPHAM); and
Quantitative analysis of the share of potential benefits of proposed transportation
investments that accrue to low-income and minority populations compared to non-lowincome and non-minority populations, using available census data.

Analysis of Land Use Performance Measures
To conduct the analysis of benefits and burdens on disadvantaged communities, SJCOG
identified three land use performance measures, which are a subset of performance measures
for the Draft Plan. The performance measures examined in this section include indicators that
impact transit accessibility, air pollution exposure, and housing choice. Using SJCOG’s Envision
Tomorrow land use model, the performance measures are projected from the base year of
2015 to 2035 and controlled to 2042 numbers to compare the impact of a No Build alternative
and the Draft Plan.
Table Q4-1 summarizes the modeled results for each of the land use performance measures,
which was applied to EJ and non-EJ areas of San Joaquin County.
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Table Q4-1. Summary of Results for Land Use Performance Measures
Performance
Measure

SubGeography

Base Year1

No Build2*

Draft Plan2*

Percent (and
number) of total
households /
employment
located within ½
mile of high
quality transit
stops and
centers

EJ Areas

50% / 62%

51% /49%

50% / 64%

(36,642 / 52,423)

(50,042 / 62,266)

(56,199 / 77,568)

10% / 18%

11% / 24%

12% / 24%

(24,741 / 43,025)

(25,617 / 45,512)

(26,826 / 47,394)

Percent (and
number) of total
households
within 500 feet
of freeway

EJ Areas

4.34%

4.03%

3.95%

(3,208)

(3,921)

(4,408)

4.47%

3.68%

4.32%

(6,673)

(8,563)

(9,432)

65% / 35%

65% / 35%

61% / 39%

(53,561 / 28,224)

(71,948 / 38,255)

(72,269 / 47,152)

78% / 22%

80% / 20%

76% / 24%

Percent (and
number) of total
Housing Mix by
Single Family /
Multifamily
Units

Non-EJ
Areas

Non-EJ
Areas
EJ Areas

Non-EJ
Areas

(124,558 / 35,334) (188,307 / 48,090)

(171,666 / 55,513)

1 Base

Year County total was 223,027 households and 234,969 jobs. Housing units total was 241,677.
2042 County totals would be 330,095 households and 319,946 jobs. Housing units total would be 346,600.
*Results projected to year 2035 and controlled to 2042 numbers.

2

Transit Accessibility
High quality public transit is an important indicator for environmental justice communities,
where car ownership rates are statistically lower and thus dependency on other modes of
transportation are higher than the general population. Adding housing and jobs that are near
high quality transit helps to improve the ability to get around without a car.
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An analysis of the percent of total households and employment located within ½ mile of a highquality transit stop and center provides an indication of the impact of Draft Plan investments on
the conditions within EJ and non-EJ areas. Compared to a No Build alternative, the Draft Plan
represents the greatest long term positive impact for EJ communities in terms of housing and
jobs located near high quality transit stops and centers. Between the two sub-geographies, the
Draft Plan would see a greater percent of total households (50%) and employment (64%)
located near high quality transit in EJ areas compared to non-EJ areas (Table Q4-1). This would
indicate an overall positive impact in EJ areas, with the benefit to EJ areas exceeding non-EJ
areas. Additionally, in the Draft Plan alternative EJ households will make up 67.8% of total
households within ½ mile of high-quality transit areas in the region. While making up 33.8% of
total households in the region, this would indicate a significant benefit for EJ communities.
Exposure to Air Pollution
Numerous studies point to the health risks associated with high exposure to air pollution
including higher rates of asthma, heart attack, stroke, and lung cancer. Given that living near a
major transportation facility can increase population exposure to emissions and particulate
matter from vehicles, an equity analysis was performed to compare the number and
percentage of countywide households relative to EJ households located within 500 feet of a
major transportation facility. In this analysis, a major transportation facility is defined as any
roadway within the County that carries more than 500,000 daily vehicle trips. The major
transportation facilities include: Interstate 5, Interstate 580, Interstate 205, State Route 99, the
Crosstown Freeway (State Route 4), and State Route 120. Figure Q3-3 includes the location of
these major transportation facilities.
Table Q4-2 provides detailed analysis of EJ versus total countywide households located within
500 feet of the identified facilities. EJ households make up all households near the Crosstown
Freeway (State Route 4), approximately 34.1% of the households near Interstate 5, and
approximately 31.0% of households near State Route 99. EJ households make up 0% of
households near State Route 120, Interstate 205, and Interstate 580 as these facilities are in
outlying parts of the County.
Table Q4-1 shows the results of the analysis when conducted to compare EJ versus non-EJ
areas. In base year conditions, 4.34% of households in EJ areas are located within 500 feet of
any major transportation facility. In comparison, 4.47% of households in non-EJ areas are
located within 500 feet of any major transportation facility in base year conditions. Overall, the
Draft Plan represents the greatest long term positive impact for EJ areas in terms of exposure
risks. Additionally, in the Draft Plan alternative EJ households will make up 31.8% of
households within 500 feet of a freeway, while making up 33.8% of total households in the
region, indicating a proportional share in the burden of exposure to air pollution.
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Table Q4-2. Households within 500 feet of a Major Transportation Facility for San Joaquin County and Environmental Justice
Areas, 2042
Total
Households
San Joaquin County

330,095

I-5

SR-4
(Crosstown Fwy)

SR-99

I-580

Any Freeway

%

500'

%

500'

%

500'

%

500'

%

500'

%

500'

%

5,464

1.7%

3,508

1.1%

1,457

0.4%

1,054

0.3%

818

0.2%

1,541

0.5%

13,841

4.2%

0

0.0%

237

1.4%

507

1.6%

2,141

5.9%

220

2.8%

7,730

5.6%

3,157

Lathrop

16,359

Lodi

32,194

507

Manteca

35,990

1,101

3.1%

Ripon

7,985

220

2.8%

1,173

0.8%

236

1.4%

1

Stockton

138,182

Tracy

38,622

Unincorporated
San Joaquin County
Environmental
Justice Areas

96,228

125

0.1%

506

0.5%

111,578

1,863

1.7%

1,088

1.0%

5,101

3.7%

1,040
1,457

0.0%
2.9%

1.1%
797

2.1%

1,515

3.9%

2,311

6.0%

13

0.0%

21

0.0%

26

0.0%

691

0.7%

0

0.0%

0

0.0%

0

0.0%

4,408

4.0%

0

0.0%

223

3.1%

23

0.6%

306

0

0.0%

0

0

0.0%

4,042

4.7%

80

3.1%

121

1.1%

Escalon

0

Lathrop

7,292

Lodi

3,542

Ripon

I-205

500'

Escalon

Manteca

SR-120

222

86,722

Tracy

2,567

Unincorporated
EJ Households as a
Percent of Total

11,150

9

33.8%

34.1%

1,633

1.3%

3.0%

1
23

Stockton

1,457

1.9%

953

0.0%

0.6%

1.1%

1,457

1.7%
80

0.1%

112
31.0%

3.1%

1.0%
100%

0%

0%

0%

31.8%

Source: SJCOG Envision Tomorrow Land Use Model, Scenario 2A
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Housing Choice
Housing mix by type is an important performance measure in EJ communities, where housing
affordability weighs heavily on a household’s ability to pay for other necessities, such as health
care, food, clothing, and transportation. A more diverse housing mix, which includes
multifamily housing, as well as single-family housing, can help to assure that individuals and
families at all income levels have a safe place to stay. An equity analysis of the housing mix was
conducted to understand the Draft Plan’s impact on housing choice throughout San Joaquin
County.
Table Q4-1 shows the results of the analysis conducted on the mix of single-family and
multifamily housing types available in the Base Year and 2042 for both No Build and Draft Plan
alternatives. The Draft Plan will improve housing choice in both EJ and non-EJ areas of the
region by increasing the mix of multifamily housing units. In comparison, the No Build
alternative would yield less than desirable results for housing choice, resulting in no change in
the housing mix from the Base Year in EJ areas (35% multifamily units) and a poorer outcome in
non-EJ areas (20% multifamily units). As a result, the Draft Plan may represent the greatest long
term positive impact for EJ areas in terms of housing choice with 54% of new units categorized
as multifamily housing types, compared to 32% in non-EJ areas.11 EJ areas will thus see a higher
total mix of multifamily housing unit types (39%) compared to non-EJ areas (24%) in the Draft
Plan. While these outcomes are optimistic, there is also a growing body of research that
indicates providing multifamily and subsidized housing options in all neighborhoods increases
household access to opportunity by ensuring residents of all income levels are able to access
high-quality schools, jobs and services. While the Draft Plan improves housing choice across the
region, SJCOG acknowledges the potential for unintended consequences resulting in worsening
conditions of concentrated poverty and segregation in identified EJ communities. Therefore, to
promote federal and state fair housing goals, SJCOG will continue to work with local
jurisdictions, which directly shape land use and zoning policy, to improve access to opportunity
for all residents of San Joaquin County.
Roadway Expenditure Benefits
To gauge to the extent EJ communities proportionately benefit from roadway expenditures
compared to the general population, an equity analysis of the relative benefit received from
roadway improvement expenditures was performed. Using the SJCOG travel demand model, a
select link analysis was performed on regionally significant roadways identified for capacity
improvements in the Draft Plan. The analysis yields the percentage of vehicle demand whose
origin is an EJ community (i.e., TAZ) versus non-EJ community (TAZ).
To determine the environmental justice area’s share of the use of the improved facilities, a
representative list of improved regionally significant roadway facilities was first identified.
11

2018 RTP/SCS. Chapter 5: Performance of the Sustainable Communities Strategy.
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These facilities are corridor-type facilities with regional significance (e.g., they are expected to
carry over 20,000ADT by 2035 according to the travel demand model) that are also
programmed for improvements by 2035 according to the RTP project list. These roadways
include:
•
•
•
•
•
•
•
•

11th Street
Airport Way
Arch/Sperry Road
Byron Road
Corral Hollow
Eight Mile Road
Grant Line Road
Hammer Lane

•
•
•
•
•
•
•

Lathrop Road
Lower Sacramento Road
Mountain House/International
Parkway
Thornton Road
I-205
SR 120
SR 99

In the travel demand model, the links within the project-limits of these roadway segments were
specified by their A nodes and B nodes. Upon running the model with this set of selected links,
a select link network file was generated in the model output. From this file, trips generated by
EJ areas that also traverse these selected links were traced and the percentage share of these
EJ trips in relationship to the total forecasted traffic that uses these facilities was calculated.
Results indicate that approximately 31.5% of daily vehicle trips utilizing these improved
roadways originate from EJ communities. This indicates that a significant proportion of EJ
communities will benefit from future roadway investments resulting from the Draft Plan. While
this share is slightly less than the countywide percentage of total EJ households (33.8%) the
difference is relatively small.
The difficulty in definitively concluding disproportionate benefit in the analysis for roadway
improvements in the RTP/SCS is a result of the difficulty in assessing proximity benefits from
operation and maintenance improvements for EJ communities versus the general population as
well as the limitation that available data covers only modal difference for work trips. Absent a
definitive locational analysis, one might argue that projects in the maintenance category would
exhibit an inverse relationship to the regional roadway expansion projects as roads are not
slated to be otherwise improved would make up the bulk of the maintenance expenditures. Of
additional import to the equity discussion is that while workers in low-income households make
up approximately 23% of total work trips by automobile, nearly 90% of low-income households
either drove alone or carpooled for their primary means of getting to work. In addition,
investments in roadway improvements also benefit transit riders in the County given that
transit within San Joaquin County is primarily bus transit.
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High Quality Transit Access to Low-Income Employment
As an additional measure of transit accessibility for environmental justice areas, a spatial
analysis was conducted by overlaying Longitudinal Employer-Household Dynamics (LEHD) data
for San Joaquin County on a half-mile walk shed from high quality transit (HQT). High quality
transit includes any bus transit line that operates with 15-minute frequency during peak
commute time, as well as any rail transit stations. LEHD data provides information to analyze
the location of jobs by income, identifying total employment in three income categories: Low,
Medium, and High. For this analysis, low-income jobs were targeted, which LEHD defines as
jobs with earnings that total $1,250 per month or less. A spatial analysis was performed to
locate LEHD census block data into Transportation Analysis Zones (TAZs). The comparison,
between LEHD low-income jobs and the total jobs within a TAZ, was applied to the projected
2042 employment.
As can be seen in Table Q4-3, the highest number of accessible low-income jobs within the
region in 2042 will be located primarily within the urban core of San Joaquin County, within the
City of Stockton (31,218). Approximately 70% of those jobs are located within Stockton’s EJ
areas. Some moderate concentrations of low-income employment will also occur in the more
outlying areas of the region (Figure Q4-1). For instance, outside of Stockton the next highest
number of low-income jobs near high quality transit is projected in the City of Lodi (4,835),
where approximately 38% of these jobs will be in EJ areas.
The results of the analysis show that of the total low-income jobs in San Joaquin County, at
least 51% of them in 2042 will be located near high quality transit. Additionally, of the lowincome jobs near high quality transit, approximately 59% will be located within the region’s EJ
areas. Except for rail stations scattered throughout San Joaquin County, existing and future
high-quality transit lines are found primarily serving the urban core. Because it is challenging to
predict the location of low-income jobs in the future, this layer was held constant for the
analysis. The existing and future high-quality transit lines and stations were then overlaid on
the map, inferring improved access to low-income jobs resulting from planned investments in
the Draft Plan. While high quality transit may be improving access to jobs within the urban core,
access to jobs outside of the urban core will be limited to train station areas and non-highquality transit service in outlying areas of the County in the future.
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Table Q4-3. High Quality Transit (HQT) Access to Low Income (LI) Jobs for San Joaquin County
and Environmental Justice Areas
% of LI
Jobs
near
HQT in
EJ
Areas

1/2 Mile of HQT LI Jobs in EJ Areas

San Joaquin
County

Existing
(2015) TOT

Growth
2015-2042

17,418

8,220

Escalon

-

Lathrop

9

Lodi
Manteca
Ripon

Total
LI Jobs
near
HQT in
County

% of
Total
LI Jobs
near
HQT

Total
LI Jobs
in
County

% of LI
jobs
County
Total

Total
Jobs
in
County

27%

319,946

Future (2042) TOT
25,638

59%

43,747

51%

85,561

-

-

0%

-

0%

1,033

42%

2,445

358

367

27%

1,363

49%

2,777

24%

11,357

1,866

1,866

38%

4,853

65%

7,465

28%

26,978

221

416

637

24%

2,633

37%

7,194

32%

22,288

-

165

165

19%

891

62%

1,439

28%

5,197

-

Stockton

17,087

4,819

21,906

70%

31,218

70%

44,809

28%

162,808

Tracy

101

559

660

25%

2,609

37%

7,073

23%

30,277

Unincorporated

0

37

37

21%

180

1%

13,769

23%

58,596
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Figure Q4-1. High Quality Transit Access to Low-Income Jobs, Existing and Future
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Health Equity Analysis
An additional analysis was conducted to consider the health equity impacts of the land use and
transportation policies and projects included in the RTP. SJCOG piloted the use of public health
performance metrics during the 2018 RTP/SCS cycle and applied these to conduct a spatiallybased equity analysis. The results of this analysis are summarized in this section, however the
full health indicators report can be found in Appendix N.
The health equity analysis relies on the comparison of communities of concern that include the
defined EJ areas, as well as the SB535 Disadvantaged Communities identified by
CalEnviroScreen. For more detail, please see Appendix Q2. The analysis looks at the differential
effects from current conditions in 2015 to a future scenario based on Scenario 2a in 2035 for
the public health performance metrics found in Table Q4-4.
Table Q4-4. Difference in Weighted Means Between Scenario (2035) and Baseline (2015) for
Scenario 2a by Area of Concern*

*Detailed NPHAM methodology and results found in Appendix N.

Highlights of the health equity results attributed to Scenario 2a are as follows:
•

•

Walking for Transportation: All areas are gaining transportation walking minutes; areas
of concentrated minority and concentrated poverty gain more minutes than the balance
of the region. This is in addition to starting out in 2015 with higher levels of
transportation walking.
Walking for Leisure: Results are mixed for this indicator. Minorities are losing minutes
of leisure walking; areas of concentrated poverty are slightly gaining and
CalEnviroScreen are gaining enough to outperform non-CalEnviroScreen areas.
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•

•

•
•

Total Walking: This indicator is reflective of the sum of transportation and leisure
walking minutes. All areas gain more minutes. CalEnviroScreen and areas of
concentrated poverty both perform better than the balance of the region.
Recreational Physical Activity: This indicator is less sensitive to built environment
changes and the results are mixed. The CalEnviroScreen areas gain minutes and perform
better than the non-equity counterpart. Areas of concentrated minorities and poverty
both lose minutes even as their counterparts gain minutes.
Body Mass Index: All areas improve under this scenario with reduced BMI.
CalEnviroScreen areas improve more than the non-equity counterpart.
Percent Poor Health: All areas show additional population reporting poor health under
this scenario with areas of concern performing worse than their counterparts.

In general, it was found that CalEnviroScreen areas perform better than the balance of the
region for 4 out of 6 outcomes: leisure walking, total walking, recreational physical activity, and
body mass index. Because the concentrated minority and concentrated poverty areas do not
perform as well as the balance of the region, this suggests that areas that have slightly less
concentrated poverty or minorities (i.e. 20-30% of households in poverty or 50-75% of the
population non-white) are performing the best. This tentative finding would require additional
analysis to confirm.
Transportation Investment Analysis
This section summarizes the results from an analysis of Draft Plan investments for their relative
benefit on minority and low-income populations, compared to non-minority and non-lowincome populations. The methodology for conducting the transportation investment analysis is
described in more detail in Appendix Q2. The legal context for the analysis is provided in
Appendix Q1.
The transportation investment analysis includes the following components:
•

•

The transportation investment analysis is a population-based analysis, which quantifies
the benefits of the region’s transportation investments, and assigns these benefits to
low-income and minority populations based on their share of system usage. This share
of benefits is then compared to the overall share of minority and low-income
populations in the region.
A public transit investment analysis, which satisfies Title VI requirements.

Population-Based Analysis
This analysis illustrates the distribution of the investments relative to different population
subgroups in the region by comparing the estimated share of investments that benefit low40

income and minority populations to the share of their respective use of the transportation
system. This evaluation centers on populations of concern, low-income and minorities, to
estimate the average distribution of benefits across the region.
To conduct the analysis, the Draft Plan investments were divided into categories matching
available data on means of transportation to work. Draft Plan investments were divided into
five categories: Regional Roadways and Highways, Roadway Operations and Maintenance, Bus
Transit, Rail Transit, and Bicycle and Pedestrian. Overall, the Draft Plan investment strategy is a
balanced approach to support the development of a multi-modal transportation system. Table
Q4-5 displays the funding amounts made available by modal category in the Draft Plan.
Table Q4-5. Draft Plan Funding by Modal Category
Modal Category
Regional Roadways & Highways
Roadway Operations & Maintenance
Bus Transit
Rail Transit
Bicycle & Pedestrian
Total

Funding
(in millions)
$3,121
$4,448
$2,393
$1,219
$320
$11,502

Percent of
Total Funding
27.1%
38.7%
20.8%
10.6%
2.8%
100%

For the population-based analysis, as a first step, share of transportation system usage by
income and minority status was determined using the most recent data available from the
Census Transportation Planning Package. Alongside demographic information, the CTPP data
includes detailed estimates of means of transportation to work. Using this data, the share of
transportation system usage was determined by calculating the percent of work trips by means
of transportation by income and minority status and summarized in Table Q4-6.
For this analysis, low-income workers were defined using the Regional Housing Needs
Assessment (RHNA) income guidelines, which include extremely low, very low, and low-income
households. 12 Using this definition, households with income below $43,011 were designated as
low-income households for the transportation investment analysis. To match this income limit
with available data, workers from households with income below $45,000 were used for the
analysis.

12

SJCOG Regional Housing Needs Assessment. See: http://www.sjcog.org/113/Regional-Housing-Needs-Allocation
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Table Q4-6. Share of Transportation System Usage by Income and Minority Status
Means of Transportation to
Work

Income Status
Low-Income

All Other

22.7%
37.1%
13.0%
48.4%

77.3%
62.9%
87.8%
51.9%

Drove Alone or Carpool
Bus
Rail
Bicycle or Pedestrian

Minority Status
NonMinority
Minority
58.4%
41.6%
73.2%
26.8%
56.4%
43.9%
50.7%
49.3%

Source: U.S. Census Bureau, American Community Survey 2006-2010. Special Tabulation: Census Transportation Planning
Package

To determine relative benefits by income status, transportation investments from the Draft
Plan were assigned to either low-income households or all other households. Following in Table
Q4-7, expenditure by modal category was determined by allocating expenditures by the
respective share of transportation system usage by low-income population. The share of
benefit for all other workers was then calculated by subtracting the calculated share for lowincome workers from all expenditures for each modal category of funding. Overall, project
investment totaled to $2.9 billion for low-income households, while investment totaled $8.6
billion for all other households. Compared to their share of total population in the region
(23.4%), low-income households receive 25.4% of total benefit from Draft Plan investments
based on their share of usage of the transportation system.
Table Q4-7. Funding Expenditure by Mode and Income Status
Modal Category

All Expenditures

Share of Total Population

Low-Income
Households

All Other
Households

23.4%

76.6%

Regional Roadways & Highways

$3, 121,215,385

Roadway Operations and Maintenance

$4,448,287,873 $1,008,672,487 $3,439,615,386

Bus Transit

$2,393,417,693

$888,613,073 $1,504,804,620

Rail Transit

$1,218,986,203

$159,062,834 $1,059,923,369

Bicycle and Pedestrian
Total

$319,855,156

$707,751,876 $2,413,463,509

$154,711,648

$165,143,508

$11,501,762,310 $2,918,811,918 $8,582,950,392
Share of Total Benefit

25.4%

74.6%

Source: U.S. Census Bureau, American Community Survey 2006-2010. Special Tabulation: Census Transportation Planning
Package
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Table Q4-8 summarizes the calculated benefit by minority status. Overall, Draft Plan investment
benefit totaled $7 billion for minority populations, while for non-minority populations the
benefit totaled $4.5 billion. Compared to their share of total population in the region (58.0%),
minority populations receive 61.1% of total benefit of Draft Plan investments based on their
share of usage of the transportation system.
Table Q4-8. Funding Expenditure by Mode and Minority Status
Funding Type

All Expenditures

Share of Total Population

Minority

Non-Minority

58.0%

42.0%

Regional Roadways & Highways

$3, 121,215,385 $1,822,773,573 $1,298,441,812

Roadway Operations and Maintenance

$4,448,287,873 $2,597,777,013 $1,850,510,860

Bus Transit

$2,393,417,693 $1,752,526,225

$640,891,468

Rail Transit

$1,218,986,203

$687,537,950

$531,448,253

$319,855,156

$162,310,605

$157,544,551

Bicycle and Pedestrian
Total

$11,501,762,310 $7,022,925,366 $4,478,836,944
Share of Total Benefit

61.1%

38.9%

Source: U.S. Census Bureau, American Community Survey 2006-2010. Special Tabulation: Census Transportation Planning
Package

In addition to calculating total benefit to low-income and minority populations based on
transportation system usage, a comparison of funding expenditures per household was
conducted. To calculate relative benefits for low-income households, the total benefit for each
modal category in Table Q4-7 was divided by the total estimate of low-income households. Per
household expenditures by modal category are summarized in Table Q4-9. Using similar
methods for the minority population, per capita expenditures by modal category are
summarized in Table Q4-10.
On a per household basis, the result of the analysis indicates a disproportionate share of Draft
Plan expenditures accruing to non-low-income households (Table Q4-9). Modal category
expenditures benefitting low-income households are less when compared to all other
households. There are disparities in all funding categories, except for bicycle and pedestrian.
The disparity is most pronounced in the roadway and rail categories.
On a per capita basis, the result of the analysis indicates a disproportionate share of Draft Plan
expenditures accruing to non-minority populations (Table Q4-10). Modal category expenditures
benefiting minority populations are slightly less when compared to non-minority populations.
There are disparities in all funding categories, except for bus transit.
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Table Q4-9. Funding Expenditures per Household by Income Status

Households

All

Low Income
Households

All Other
Households

219,073

93,315

125,073

Regional Roadways & Highways

$14,247

$7,585

$19,191

Roadway Operations and Maintenance

$20,305

$10,809

$27,351

Bus Transit

$10,925

$9,523

$11,966

Rail Transit

$5,564

$1,705

$8,428

Bicycle and Pedestrian

$1,460

$1,658

$1,313

Total

$52,502

$31,279

$68,250

Source: 2011-2015 ACS 5-Year Estimates

Table Q4-10. Funding Expenditures per Capita by Minority Status

Population

All

Minority

Non-Minority

708,554

465,468

243,086

Regional Roadways & Highways

$4,405

$3,916

$5,341

Roadway Operations and Maintenance

$6,278

$5,581

$7,613

Bus Transit

$3,378

$3,765

$2,636

Rail Transit

$1,720

$1,477

$2,186

Bicycle and Pedestrian

$451

$349

$648

Total

$16,233

$15,088

$18,425

Source: 2011-2015 ACS 5-Year Estimates

An important limitation to this analysis is that it relies on data regarding means of
transportation to work, thus only capturing a specific trip purpose. Therefore, the calculated
share of transportation system usage may not represent a comprehensive picture of actual
system usage by the region’s population.
To provide further understanding of benefits to environmental justice communities, additional
analyses are included to assess equity impacts of roadway (see Roadway Expenditure Benefits)
and transit projects (see High Quality Transit Access to Low-Income Employment) included in
the Draft Plan. For further discussion and analysis of public transit investment, please refer to
Appendix Q5 for the Title VI Report.
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Q5. Title VI Report
This section summarizes the results of the Title VI analysis, called out separately to satisfy
federal requirements related to nondiscrimination in the metropolitan planning process. For
more information on the regulatory framework underlying this analysis, see Appendix Q1.
Title VI Analysis and Results
The purpose of this analysis is for SJCOG to demonstrate compliance with federal regulations
related to Title VI of the Civil Rights Act of 1964. The U.S. Department of Transportation’s (DOT)
Title VI regulations prohibit recipients of federal transportation funds from utilizing criteria or
methods of administration that have the effect of subjecting persons to discrimination based
on their race, color or national origin. As an operating entity within DOT, the Federal Transit
Administration (FTA) provides more specific guidance to metropolitan planning organizations
on how to demonstrate Title VI compliance (see Appendix Q1 and Q2 for more details).
The first step in the analysis is to identify the combined share of federal and state transit
investments in the Draft Plan (Table Q5-2). The investments included in the plan total $11.5
billion over a 27-year period, for a wide range of projects that include roadway maintenance,
highway projects, active transportation programs and transit operations. Of the total Draft Plan
investments, $3.6 billion are allocated to transit operations, maintenance, modernization and
expansion. Therefore, public transit makes up a significant share of investments made in the
Draft Plan, approximately 31.4% of the $11.5 billion total. Of the total Draft Plan investments
made in public transit, 34.8% percent (or $1.3 billion) comes from various federal and state
sources, listed in Appendix Q2. The Title VI analysis is conducted on this amount ($1.3 billion).
Table Q5-1. Share of Population and Public Transit Commute by Minority Status

Total Population

Total

Minority

Non-Minority

708,554

465,468

243,086

65.7%

34.3%

152,100

110,000

58.0%

42.0%

2,470

1,285

65.9%

34.3%

Percent of Total Population
Commute Population

262,095

Percent of Commute
Population
Public Transit Commuters
Percent of Total Transit
Commuters*

3,750

Source: U.S. Census Bureau, American Community Survey 2011-2015. Special Tabulation: Census Transportation Planning
Package, 2006-2010.
*Numbers may not add to 100% due to rounding.
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This analysis relies on a calculated share of transportation system usage. Using the latest data
available from the Census Transportation Planning Package, the share of public transit
commuters by minority status was determined by dividing the estimate of minority commuters
with the total estimate of commuters by public transit (Table Q5-1). Compared to their share of
the total population (65.7%), minority commuters make up a greater share of total public
transit commuters (65.9%).
Next, federal and state investments in transit are allocated to minority and non-minority
populations using the same methodology used in the transportation investment analysis found
in Appendix Q4. Essentially, federal and state investments in public transit are allocated to
minority or non-minority populations based on their respective share of use for means of
transportation to work. This allocation of funding to minority and non-minority populations
based on their use of the transit system constitutes “benefit.” The results for each subgroup are
compared to estimate the relative benefit accrued to minority and non-minority populations.
The total state and federal public transit benefit to minority populations is approximately $828
million, compared to $430 million to non-minority populations (Table Q5-2).
Table Q5-2. Disparate Impact Analysis Results, Population and Commuter Based
Total

Minority

Non-Minority

$1,257,261,317

$828,116,121

$430,821,545

Per Capita Benefit

$1,779

$1,772

Per Commuter Benefit

$5,445

$3,917

Share of Total State and
Federal Investment

65.9%

34.3%

$2,379,370,032

$1,237,850,401

Per Capita Benefit

$5,112

$5,092

Per Commuter Benefit

$15,643

$11,253

65.9%

34.3%

Total State and Federal
Funding for Public Transit

Total Draft Plan Public
Transit Funding

Share of Total Draft Plan
Investment

$3,612,403,895

Finally, investments are distributed on a per capita basis, so that investment benefits allocated
to the region’s minority transit commuters can be compared to investment benefits allocated
to the region’s non-minority commuters. The results from this analysis are summarized in Table
Q5-2.
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Following FTA guidance, SJCOG’s disparate impact analysis of Draft Plan investments reveals
that, on a per capita basis, minority populations in the region would receive $1,779 of federal
and state public transit investment benefits compared to $1,772 for non-minority populations.
The share of investments based on a per capita basis is proportional to the share of minority
(65.7%) and non-minority (34.4%) populations in the region. On a transit commuter basis,
minority riders would receive $5,455 of the federal and state public transit investment benefit
compared to $3,917 for non-minority transit riders. The share of investment benefits based on
a per-commuter basis is proportional to the share of minority (65.9%) and non-minority (34.3%)
transit ridership. For additional comparison, the disparate impact analysis was also applied to
the total Draft Plan investment in public transit.
Based on this analysis, the minority population of San Joaquin County benefits more from
public transit funding than the non-minority population on a per capita basis, as well as a per
commuter basis. The minority population subgroup garnering more of the benefit due to higher
usage of transit for work commutes. As a result, investments in public transit generally have a
greater benefit for minority populations proportionate to their share of use and their share of
the regional population. Therefore, based on the results presented in Tables Q5-1 and Q5-2,
SJCOG concludes that the Draft Plan is in compliance with Title VI of the Civil Rights Act of 1964
for the distribution of federal and state transit funds.
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Q6. Environmental Justice Report
This section summarizes the results of the Environmental Justice analysis, which is called out
separately to satisfy federal requirements in the regional planning process. For more
information on the policy framework underlying this report, see Appendix Q1. For more
information about methodology, see Appendix Q2.
Environmental Justice Analysis and Results
Under Executive Order 12898 and the associated DOT Order on Environmental Justice, SJCOG
must assist DOT, FTA and the Federal Highway Administration (FHWA) in their mission “to
avoid, minimize, or mitigate disproportionately high and adverse human health and
environmental effects, including social and economic effects” on environmental justice (EJ)
populations. For this analysis, adverse effects are determined using the results from the three
land use performance measures, described in Appendix Q2 and discussed in Appendix Q4.
SJCOG defines EJ communities in Appendix Q2 as census blocks in San Joaquin County meeting
one or both concentration thresholds for minority population (<75%) or population living below
the federal poverty threshold (30%+). The analysis must determine if EJ areas share in the
benefits of the Draft Plan’s investments without bearing a disproportionate share of burdens.
As noted in Appendix Q2, to make this determination, this report uses the DOT definition of a
“disproportionately high and adverse effect,” which relies on meeting the following two
conditions:
•
•

An adverse impact is predominately borne by minority and/or low-income populations,
and
An adverse impact on minority and/or low-income populations is significantly more
severe or greater in magnitude than the adverse effect on non-minority and/or nonlow-income populations.

The following discussion includes a duplication of results from an analysis of land use
performance measures from Appendix Q4. The results provide the basis for demonstrating
compliance with federal requirements for the Environmental Justice Executive Order 12898.
Analysis of Land Use Performance Measures
To conduct the analysis of benefits and burdens on disadvantaged communities, SJCOG
identified three land use performance measures, which are a subset of performance measures
for the Draft Plan. The performance measures examined in this section include indicators that
impact transit accessibility, air pollution exposure, and housing choice. Using SJCOG’s Envision
Tomorrow land use model, the performance measures are projected from the base year of
2015 to 2035 and controlled to 2042 numbers to compare the impact of a No Build alternative
and the Draft Plan.
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Table Q4-1 summarizes the modeled results for each of the land use performance measures,
which was applied to EJ and non-EJ areas of San Joaquin County.
Table Q4-1. Summary of Results for Land Use Performance Measures
Performance
Measure

SubGeography

Base Year1

No Build2*

Draft Plan2*

Percent (and
number) of total
households /
employment
located within ½
mile of high
quality transit
stops and
centers

EJ Areas

50% / 62%

51% /49%

50% / 64%

(36,642 / 52,423)

(50,042 / 62,266)

(56,199 / 77,568)

10% / 18%

11% / 24%

12% / 24%

(24,741 / 43,025)

(25,617 / 45,512)

(26,826 / 47,394)

Percent (and
number) of total
households
within 500 feet
of freeway

EJ Areas

4.34%

4.03%

3.95%

(3,208)

(3,921)

(4,408)

4.47%

3.68%

4.32%

(6,673)

(8,563)

(9,432)

65% / 35%

65% / 35%

61% / 39%

(53,561 / 28,224)

(71,948 / 38,255)

(72,269 / 47,152)

78% / 22%

80% / 20%

76% / 24%

Percent (and
number) of total
Housing Mix by
Single Family /
Multifamily
Units

Non-EJ
Areas

Non-EJ
Areas
EJ Areas

Non-EJ
Areas

(124,558 / 35,334) (188,307 / 48,090)

(171,666 / 55,513)

1 Base

Year County total was 223,027 households and 234,969 jobs. Housing units total was 241,677.
2042 County totals would be 330,095 households and 319,946 jobs. Housing units total would be 346,600.
*Results projected to year 2035 and controlled to 2042 numbers.

2
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In Table Q6-1, SJCOG summarizes its analysis of the results from Table Q4-1 to show whether
there are any “disproportionately high and adverse effects” resulting from the Draft Plan on EJ
communities.
Table Q6-1. Summary of Environmental Justice Analysis Results for the Draft Plan
Does the Draft Plan have an
adverse effect on EJ
communities?*

Is the adverse effect
disproportionately high?**

Draft Plan versus No Build
Alternative for EJ communities
(see Table Q4-1)

EJ communities vs. Non-EJ
communities (see Table Q4-1)

1. Percent of total
households /
employment located
within ½ mile of high
quality transit stops and
centers

Yes

No

2. Percent of households
within 500 feet of
freeway

No

--

3. Percent of total housing
mix by single-family /
multifamily

No

--

Performance Measure

*Compares the analysis results for the No Build Alternative and the Draft Plan to determine whether the measure is moving in
the right direction for EJ populations.
**Compares the analysis results for the Draft Plan relative to EJ and non-EJ communities. An EJ community is determined to
experience “disproportionately high adverse effect” when the Draft Plan has an adverse effect on EJ communities AND when
the adverse impact from the Draft Plan is greater than the adverse impact of the No Build Alternative.

Using the results summarized in Table Q4-1, the environmental justice analysis determined
adverse effects on EJ communities when comparing the impact of a No Build alternative and
the Draft Plan for one out of the three performance measures:
1. Percent of total households / employment located within ½ mile of high quality transit
stops and centers; and
However, when comparing the impact between EJ communities and non-EJ communities it was
found that the adverse effect was not disproportionately high.
In the case of percent total of households / employment located within ½ mile of high quality
transit stops and centers, EJ communities would experience a slight adverse effect when
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comparing the differences in impact between a No Build alternative and the Draft Plan (see
Table Q4-1). In the No Build alternative, EJ communities would have a slightly greater percent
of households near high quality transit (51%) compared to the Draft Plan (50%). While minimal,
this would indicate an “adverse effect” as a result of the Draft Plan on the housing side of the
performance measure. On the jobs side of the performance measure, however, EJ communities
would see very positive impacts with 64% employment near high quality transit for the Draft
Plan compared to 49% in the No Build alternative. Although very minimal, because of the slight
decrease in housing access by high quality transit between the No Build Alternative and Draft
Plan, SJCOG determined an “adverse effect.” The impact of the Draft Plan was then compared
between EJ communities and non-EJ communities to determine if the effect would be
disproportionately borne by EJ communities. It was found that EJ communities would continue
to experience better conditions than non-EJ communities with significantly higher access to
housing and jobs by high quality transit (50% for households and 64% for jobs compared to 12%
for households and 24% jobs). Based on this comparison, SJCOG determined that the adverse
effect would not be significantly more severe in EJ communities compared to non-EJ
communities.
Therefore, based on the discussion of the Environmental Justice analysis and results, SJCOG
finds no disproportionately high and adverse impact on EJ communities from the Draft Plan for
the three land use performance measures.
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Q7. Next Steps
In addition to demonstrating compliance with its statutory obligations under Title VI of the Civil
Rights Act of 1964 and Executive Order 12898, this report represents a significant effort to
consider social equity in a regional planning context. The analyses included in the report
explored various Draft Plan benefits and burdens. For instance, an overall positive impact on
transit accessibility and housing choice will be felt in environmental justice communities.
Despite these benefits, however, the transportation investment analysis reveals several
disparities by income and minority status on per household and per capita total investment in
the Draft Plan. Additionally, the burdens associated with exposure to air pollution from living
near freeways and the benefits from roadway capacity investments were found to be
proportional to the environmental justice communities’ share of population in the region. For
the first time, SJCOG also incorporated public health metrics into the regional planning context,
and deployed the metrics to understand the impact of its investments in environmental justice
communities. In many ways, this report represents a snap shot of the region at a fixed point in
time and much of what is presented here is limited by elements of the planning process and the
methodology used to conduct the analysis.
Moving forward, this section summarizes some of the next steps for SJCOG, which build upon
the findings from the Environmental Justice, Title VI, and Social Equity Report. These next steps
refer to implementation measures of the 2018 RTP/SCS, as well as refinements to the equity
analysis for the next RTP/SCS update.
RTP/SCS Implementation
SJCOG is committed to meeting the mobility and access needs of low-income, minority and
other transportation-disadvantaged populations. This commitment is reflected in the
highlighted implementation activities below:
•

Measure K Bicycle, Pedestrian, and Safe Routes to School Program and Smart Growth
Incentive Program: The programs provide funding to expand and enhance pedestrian
and bicycle safety and facilities within San Joaquin County, as well as infrastructure
improvements that support infill development and neighborhood revitalization. In
February 2018, nearly $20 million of Measure K funding was approved by the SJCOG
Board to move 21 projects and plans forward, several of which are located within
identified environmental justice communities.

•

SB 1 Planning Studies: SJCOG will use a portion of its allocated SB 1 planning funds to
conduct a study of barriers to successful implementation, particularly in identified
communities of concern. The needs assessment will focus on mobility needs, and
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include first/last mile planning and an analysis of the impact of emerging technologies.
Additionally, a portion of SB 1 planning funds will be used to further refine the public
health performance metrics and analysis discussed within this report, and at length in
Appendix N.
•

South Stockton Promise Zone Initiative: As a backbone partner, SJCOG serves as a
facilitator for advancing partner collaboration on Neighborhood Transformation within
the South Stockton Promise Zone, a project area that aligns directly with environmental
justice communities identified in this report. In 2017, major milestones included
initiating dialogue on current public and private investment levels in South Stockton, as
well as the exploration of strategies to articulate a community-driven vision that can
guide future investment.

Refinements to the Social Equity Analysis
To build upon the work presented in this document, SJCOG staff will continue to make
improvements to the planning process and methodology to develop a social equity and
environmental justice lens for the San Joaquin region that ensures effective action on behalf of
the region’s disadvantaged communities. With input from stakeholders and members of the
public, SJCOG may pursue several items in the next RTP/SCS update to enhance efforts to
address social equity in the region (Table Q7-1).
Table Q7-1. Refinements for 2022 RTP/SCS Social Equity Analysis
Planning Process Improvements
•

•

•

Enhance outreach program by
focusing more intentionally on
Hispanic/Latino populations in San
Joaquin County.
Enhance community-based outreach
mini-grant program to increase
engagement throughout the planning
process.
Provide specific forums or focus
groups on Environmental Justice, Title
VI, and social equity issues in the San
Joaquin region.

Methodology Enhancements
•

•

•

•

Revisit the criteria for designating
communities of concern. Explore or
expand criteria to look at conditions,
not solely demographic makeup.
Investigate key regional trends that
effect low-income and minority
communities in greater detail.
Incorporate a discussion or analysis
on existing disparities and the
cumulative benefits of the RTP/SCS.
Incorporate methodology for
identifying gentrification and
displacement risk in the region.
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San Joaquin County Forecast Summary
The following is a summary of the population, household and housing unit forecast for San Joaquin
County. The current San Joaquin County forecast incorporates the most up to date background data
from the U.S. Census Bureau, the Internal Revenue Service and the California Vital Statistics Query
System. The local area forecasts have incorporated feedback from San Joaquin County along with
the incorporated cities within the County.

County-Wide Population Forecast
Figure 1-San Joaquin County Population Forecast-May 2016
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As shown in Figure 1, we estimate the County’s population will be 775,819 by 2020 and reach over
1.3 million at 1,323,236 by 2060. We estimate the population will reach 1 million in 2039. Figure 2
compares the current population forecast with our forecast from 2013 as well as the most recent
California Department of Finance (DOF) population projection.
Both the DOF and our current forecast are lower than our 2013 forecast. The growth rate in our
updated forecast starts slightly higher than the DOF forecast. This growth rate remains fairly steady
fluctuating between 1.22% and 1.48% annually until 2060. The DOF forecast starts with a lower
growth rate that grows over time so the forecasted 2060 population is higher than our updated
model.
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Figure 2-Forecast Comparisons
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A look at the racial composition more clearly shows which groups are driving growth in San Joaquin
County. This is done in Figure 3.
Figure 3-Population Forecast by Race and Ethnicity
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The growth rates are expected to be highest among Hispanic and Asian populations. The Hispanic
population is expected to more than double by 2060, increasing from 267,000 in 2010 to 638,000 in
2060. The Asian population is expected to almost double from 96,000 in 2010 to 191,000 in 2060.
Black and Other populations are expected to have moderate growth, while growth in the White
population is expected to lag behind all other groups. Despite this sluggish growth rate, we expect
there to be approximately 140,000 more White residents of San Joaquin County in 2060 than in
2010.
Figure 4-Population Forecast by Age
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Figure 4 shows the most populous group in each forecasted period is the group 0 through 19 years
old followed by 20 through 39. From 2010 through 2035 the next most populous group is 40
through 59, although in 2030 this is overtaken by the older age group, 60 and older. The smallest age
group fluctuates between those 40 to 59 and those 60 and over until 2055 when the group aged 60
and over passes the group 40 to 59 for the rest of the forecast horizon. This fluctuation is most
likely caused by the statewide, or national population forecast from which the in-migration numbers
are calculated. The populations of the age groups become more compact the farther into the
forecast horizon we get.

Local Area Population Forecast
The local area population forecast is generated using implicit shift-share methodology that changes
each local area’s percentage of the county population based on historical trends. The shift in
population share is based on each Census Designated Place’s (CDP) population from 2000 to 2013,
using GIS to approximate a constant CDP boundary. This initial estimate is then augmented with
information from local jurisdictions on planned developments, building moratoriums, and any other
policy that might have an influence on future population distributions.
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After a review of the local area forecast by San Joaquin County and representatives of the cities
within the County it was determined that the following changes to the initial forecast should be
made:





The population of Lathrop needed to be increased to account for the large River Islands
development currently being completed there;
The population of Escalon needed to be decreased to be better aligned with the number of
building permits being issued each year;
The population of Lodi needed to be revised down slightly to better match up with the city
population estimates released by DOF; and
The population of Tracy needed to be decreased slightly to align with a cap on building
permits being issued.

The population of Lathrop was increased using the decreases to the above described locations.
However, because of the size of River Islands, reducing the growth in those locations did not fully
account for the necessary increase to Lathrop. Therefore growth was also taken away from “Rest of
the County” as well as other unincorporated CDPs.
Table 1 shows the population forecast for each of the 29 Census Designated Places (CDPs) as well
as the total population for the county. Although the Stockton CDP maintains the largest population
share of the county, that share is forecasted to decrease from 42.53% of the county’s population in
2015 to 42.29% 2060. Because of planned growth associated with the River Islands development,
Lathrop will see the largest increase in population share rising from 3.17% of the population in 2015
to 7.26% of the population in 2060. Mountain House and Tracy also see increases in population
share while the unincorporated parts of the county will see a decrease in the share of the countywide population.
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Table 1-Census Designated Place Forecast
Acampo
August
Collierville
Country Club
Dogtown County
Escalon
Farmington
French Camp
Garden Acres
Kennedy
Lathrop
Lincoln Village
Linden
Lockeford
Morada
Mountain House
Peters
Ripon
Stockton
Taft Mosswood
Terminous
Thornton
Tracy
Victor
Waterloo
Woodbridge
Lodi
Manteca
Rest of the County
County Total

2015
347
8,828
2,053
9,896
2,582
7,369
211
3,554
11,290
3,473
23,107
4,592
1,815
3,321
4,030
10,975
685
15,359
309,919
1,608
389
1,166
88,707
298
586
4,163
65,543
71,831
70,950
728,644

2020
353
9,299
2,182
10,454
2,659
7,612
215
3,746
11,986
3,712
28,896
4,817
1,842
3,409
4,247
12,435
697
16,525
329,729
1,692
396
1,201
95,040
302
600
4,353
69,219
77,018
71,184
775,819

2025
360
9,835
2,328
11,088
2,746
7,889
219
3,964
12,778
3,983
35,475
5,072
1,874
3,509
4,493
14,094
711
17,850
352,239
1,787
404
1,242
102,236
306
616
4,569
73,397
82,912
71,450
829,426

2030
367
10,374
2,476
11,727
2,834
8,168
224
4,184
13,576
4,257
42,109
5,330
1,906
3,610
4,742
15,766
724
19,186
374,939
1,883
413
1,283
109,492
311
633
4,787
77,610
88,855
71,718
883,484

2035
2040
2045
2050
2055
2060
375
384
394
403
413
423
11,017
11,746
12,479
13,222
13,985
14,765
2,652
2,852
3,053
3,256
3,465
3,679
12,488
13,352
14,220
15,100
16,003
16,927
2,939
3,059
3,178
3,300
3,425
3,552
8,501
8,878
9,257
9,642
10,036
10,440
229
235
241
247
253
259
4,446
4,743
5,041
5,344
5,655
5,972
14,526
15,604
16,687
17,787
18,914
20,068
4,583
4,952
5,324
5,701
6,088
6,484
50,007
58,969
67,976
77,117
86,490
96,078
5,637
5,985
6,335
6,690
7,054
7,427
1,944
1,988
2,031
2,075
2,120
2,167
3,730
3,866
4,003
4,142
4,285
4,431
5,038
5,373
5,711
6,053
6,405
6,764
17,758
20,017
22,288
24,593
26,956
29,374
741
760
778
797
817
837
20,777
22,582
24,396
26,237
28,125
30,057
401,961 432,627 463,445 494,720 526,789 559,598
1,997
2,127
2,257
2,390
2,525
2,664
423
434
445
457
468
480
1,331
1,386
1,442
1,498
1,555
1,614
118,130 127,933 137,784 147,782 158,034 168,521
316
322
329
335
342
348
652
674
696
718
741
764
5,046
5,340
5,635
5,935
6,243
6,558
82,626
88,317
94,037
99,841 105,794 111,883
95,930 103,958 112,027 120,215 128,612 137,202
72,038
72,400
72,764
73,134
73,513
73,901
947,835 1,020,862 1,094,253 1,168,732 1,245,104 1,323,236

Household Forecast

The household forecast is based on the population forecast for both the county and the CDPs,
corrected for idiosyncratic differences in each area unable to be accounted for in the standard cohort
component model. Any revisions to the household forecast require revisions to the population
forecast. Likewise, any revision in the population forecast must be accompanied by a revision to the
household forecast.
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Figure 5-County Level Household Forecast
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As shown in Figure 5 we estimate 246,715 households in 2020 and 411,589 households in 2060. We
estimate San Joaquin County will break 300,000 households in 2035. Figure 6 compares our updated
household forecast to the latest Department of Finance forecast as well as our 2013 household
forecast. Note that the DOF forecast only goes to 2030.
Figure 6-Household Forecast Comparison
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The household growth rate of our updated forecast is slightly below that of our 2013 forecast. While
our household forecast is marginally higher than the most recent DOF forecast, it is very close. In
2030, the last year of the DOF forecast, our updated model projects only 1,400 more households
than the DOF forecast.
Table 2-Census County Division Household Forecast
Acampo
August
Collierville
Country Club
Dogtown County
Escalon
Farmington
French Camp
Garden Acres
Kennedy
Lathrop
Lincoln Village
Linden
Lockeford
Morada
Mountain House
Peters
Ripon
Stockton
Taft Mosswood
Terminous
Thornton
Tracy
Victor
Waterloo
Woodbridge
Lodi
Manteca
Rest of the County
County Total

2015
96
2,427
711
3,669
875
2,569
80
538
3,016
824
5,690
1,645
641
1,173
1,506
3,230
211
5,242
95,428
384
185
320
25,771
99
215
1,498
23,150
24,650
23,803
229,645

2020
98
2,578
764
3,911
906
2,674
82
572
3,233
891
7,440
1,740
652
1,210
1,600
3,727
215
5,702
102,702
407
190
331
27,767
101
221
1,578
24,756
26,570
24,097
246,715

2025
100
2,731
816
4,155
937
2,771
84
606
3,453
957
9,310
1,835
664
1,246
1,696
4,229
219
6,174
110,037
431
194
343
29,920
103
227
1,659
26,206
28,404
24,368
263,876

2030
101
2,881
868
4,394
967
2,866
86
640
3,668
1,023
11,162
1,928
676
1,283
1,790
4,722
224
6,638
117,235
454
198
354
32,357
104
233
1,738
27,782
30,343
23,999
280,716

2035
104
3,048
926
4,661
1,001
2,978
87
677
3,908
1,096
13,135
2,032
688
1,323
1,895
5,270
229
7,149
125,201
480
202
367
34,656
106
240
1,827
29,458
32,487
24,265
299,495

2040
106
3,243
993
4,972
1,040
3,108
90
721
4,188
1,181
15,441
2,154
703
1,370
2,017
5,910
234
7,745
134,504
510
207
381
37,539
108
248
1,930
31,406
34,975
24,356
321,379

2045
109
3,437
1,060
5,282
1,079
3,230
92
764
4,466
1,266
17,737
2,274
718
1,417
2,138
6,546
240
8,344
143,700
540
213
396
40,247
110
256
2,032
33,375
37,513
24,590
343,170

2050
111
3,635
1,128
5,597
1,119
3,361
94
809
4,749
1,352
20,114
2,397
733
1,464
2,262
7,195
245
8,949
153,138
571
218
411
43,008
112
264
2,137
35,401
40,034
24,768
365,376

2055
114
3,837
1,198
5,919
1,160
3,495
96
854
5,039
1,440
22,579
2,523
749
1,513
2,388
7,858
251
9,568
162,847
602
223
426
46,160
114
272
2,243
37,490
42,634
24,444
388,036

2060
116
4,046
1,270
6,254
1,202
3,633
99
901
5,340
1,532
25,001
2,654
765
1,563
2,519
8,545
257
10,209
172,680
634
229
442
49,131
116
280
2,354
39,585
45,495
24,734
411,589

The same-shift share methodology that was applied to the population forecast is applied to the
household forecast. Therefore, Lathrop sees the largest growth in households. Mountain House and
Tracy also see growth in household share, while the unincorporated part of the county sees a
decrease in household share. An adjustment to tie the household forecast to the households
observed in the 2010 Census was also applied to account for the idiosyncrasies between
communities. More on this adjustment can be found in Section 3.5 of the accompanying
methodology.
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Housing Unit Forecast
The housing unit forecast is closely related to the household forecast. It is common practice to
assume a constant inventory of housing units over time; therefore, the CBPR forecast assumes a
housing stock of 105% of households.
Figure 7-County Wide Housing Unit Forecast
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As shown in Figure 7 we estimate 259,051 housing units in 2020 and 432,168 housing units in 2060.
We estimate San Joaquin County will break 400,000 households in 2053.
The number of housing units per CDP can be computed in two ways. It is possible to use the same
shift-share methodology used in the population and household forecast to project the number of
housing units. However, since the number of housing units is simply 105% of the number of
households an easier method is simply to take 105% of households in each CDP. This is the method
used. Because housing units are simply 105% of households, the growth rates and growth in shares
is the same as the households.
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Table 3-Census Designated Place Housing Unit Forecast
Acampo
August
Collierville
Country Club
Dogtown County
Escalon
Farmington
French Camp
Garden Acres
Kennedy
Lathrop
Lincoln Village
Linden
Lockeford
Morada
Mountain House
Peters
Ripon
Stockton
Taft Mosswood
Terminous
Thornton
Tracy
Victor
Waterloo
Woodbridge
Lodi
Manteca
Rest of the County
County Total

2015
100
2,548
747
3,852
919
2,697
84
565
3,167
865
5,975
1,727
673
1,232
1,581
3,391
221
5,504
100,199
403
195
336
27,059
104
226
1,573
24,308
25,883
24,993
241,128

2020
102
2,707
802
4,106
951
2,808
86
600
3,395
935
7,812
1,827
685
1,270
1,681
3,914
226
5,987
107,837
428
199
348
29,155
106
232
1,657
25,994
27,899
25,302
259,051

2025
105
2,868
857
4,362
983
2,910
88
636
3,625
1,005
9,776
1,927
697
1,309
1,781
4,441
230
6,483
115,539
452
203
360
31,416
108
239
1,742
27,517
29,824
25,586
277,070

2030
107
3,025
912
4,614
1,015
3,009
90
672
3,852
1,074
11,720
2,025
709
1,347
1,880
4,958
235
6,970
123,096
477
208
372
33,975
109
245
1,825
29,171
31,860
25,199
294,751

2035
109
3,201
972
4,894
1,051
3,126
92
711
4,103
1,151
13,791
2,134
723
1,389
1,989
5,534
240
7,506
131,461
504
212
385
36,388
111
252
1,918
30,931
34,112
25,478
314,470

2040
111
3,405
1,043
5,221
1,092
3,263
94
757
4,397
1,240
16,213
2,261
739
1,438
2,117
6,205
246
8,132
141,229
536
218
401
39,416
113
260
2,026
32,977
36,724
25,574
337,448

2045
114
3,609
1,113
5,546
1,133
3,392
96
803
4,689
1,329
18,624
2,388
754
1,487
2,245
6,874
252
8,761
150,885
567
223
416
42,260
115
269
2,134
35,043
39,388
25,819
360,328

2050
117
3,816
1,184
5,877
1,175
3,529
99
849
4,987
1,420
21,119
2,517
770
1,537
2,375
7,555
258
9,397
160,795
599
229
432
45,159
118
277
2,243
37,171
42,035
26,006
383,645

2055
119
4,028
1,258
6,215
1,218
3,669
101
897
5,291
1,512
23,708
2,649
786
1,589
2,507
8,251
264
10,046
170,989
632
235
448
48,468
120
285
2,355
39,365
44,766
25,666
407,438

2060
122
4,248
1,333
6,567
1,263
3,815
104
946
5,607
1,608
26,252
2,786
803
1,642
2,645
8,973
270
10,720
181,314
666
241
464
51,587
122
294
2,472
41,565
47,770
25,971
432,168

Employment Forecast
The employment forecast is generated independently of the population, household, and housing unit
forecasts. The county level employment forecast comes from CBPR’s May 2016 California and
Metro Forecast. While CBPR only regularly publishes the first 5-years of the forecast, CBPR
generates a 30-year employment forecast with IHS Global Insight’s economic modeling software
augmented with the latest information on current and pending economic activity in the region. The
county level employment forecast is presented in Table 4.
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Table 4-County Level Employment Forecast
Construction, Natural Resources & Mining
Manufacturing
Wholesale Trade
Retail Trade
Transportation, Warehousing, & Utilities
Information
Financial Activities
Professional & Business Svcs
Educational & Health Svcs
Leisure & Hospitality
Other Services
Agriculture, Forestry, Fishing and Hunting
Government
County Total Employment

2015

2020

2025

2030

2035

2040

2045

10,198
18,950
11,398
26,123
19,985
2,008
7,318
19,710
36,468
19,640
7,050
16,466
39,548
234,859

12,773
20,943
12,635
25,820
24,898
2,153
6,825
22,775
39,703
21,925
7,173
15,781
42,618
256,019

15,055
21,183
13,418
26,265
25,605
2,413
6,920
26,565
42,983
22,433
7,320
15,447
44,580
270,185

16,393
20,935
13,775
27,640
26,518
2,598
7,045
29,758
46,673
23,255
7,668
15,382
47,435
285,072

17,975
20,635
13,933
29,330
26,700
2,868
7,383
33,020
50,995
24,415
7,960
15,005
49,700
299,918

19,978
20,448
13,890
30,880
26,528
3,163
7,668
36,505
54,948
25,475
8,250
14,702
52,113
314,544

22,140
20,373
13,743
32,285
26,675
3,375
7,813
39,833
58,345
26,240
8,455
14,428
54,345
328,048

Construction, Natural Resources & Mining; and Professional & Business Services both see
employment more than double between 2015 and 2045. Educational & Health Services; Leisure &
Hospitality; and Government all see impressive increases as well. While no sectors see a shrinking of
the workforce, the smallest increases is expected to be in the Financial Activities sector.
The local area employment forecast is generated from the county level employment forecast using a
modified version of the shift-share methodology. Only the share part of the shift-share is used
because of the small number of employees in some CDPs in some sectors (many times there are no
employees in some sectors). The share of county employment is calculated using a 13 year
exponential moving average of employment obtained from the Longitudinal Employer-Household
Dynamics survey. The resulting forecast was then manually altered based on recent employment
trends and new communities (such as the River Islands development) that would not be captured in
past data.
Display of each of the 29 CDPs by sector would be prohibitively large. Therefore this summary
displays total employment for each CDP. This is presented in Table 5.
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Table 5-Census Designated Place Employment Forecast
Acampo
August
Collierville
Country Club
Dogtown
Escalon
Farmington
French Camp
Garden Acres
Kennedy
Lathrop
Lincoln Village
Linden
Lockeford
Morada
Mountain House
Peters
Ripon
Stockton
Taft Mosswood
Terminous
Thornton
Tracy
Victor
Waterloo
Woodbridge
Lodi
Manteca
Rest of the County
County Total

2015
73
1,487
241
648
296
1,838
43
1,056
1,669
921
5,984
1,721
817
948
490
416
78
3,653
112,225
309
30
149
21,702
64
198
588
23,605
16,231
37,381
234,859

2020
75
1,684
274
702
319
1,982
46
1,204
1,783
1,044
7,459
1,831
849
1,007
533
588
81
4,053
121,350
341
35
159
24,651
68
216
634
25,389
17,592
40,070
256,019

2025
78
1,797
297
738
336
2,070
48
1,295
1,835
1,095
8,629
1,911
872
1,044
573
908
82
4,312
128,522
352
36
163
25,833
72
228
665
26,801
18,631
40,965
270,185

2030
81
1,894
313
784
350
2,164
50
1,361
1,896
1,149
9,709
2,023
901
1,085
613
1,331
85
4,555
136,280
367
37
168
27,100
75
241
699
28,284
19,770
41,731
285,095

2035
84
1,979
330
834
362
2,255
51
1,421
1,935
1,184
10,756
2,139
922
1,128
654
1,853
87
4,802
144,228
374
38
172
28,382
77
254
736
29,858
20,968
42,053
299,918

2040
87
2,065
350
882
374
2,350
53
1,485
1,973
1,212
11,805
2,252
943
1,170
697
2,375
89
5,053
151,979
379
39
177
29,616
80
268
773
31,438
22,146
42,434
314,544

2045
90
2,157
370
928
387
2,440
54
1,554
2,014
1,246
12,863
2,352
961
1,209
736
2,895
91
5,295
158,946
385
40
181
30,753
82
281
806
32,867
23,216
42,847
328,048

Not surprisingly large population centers are where the majority of employment is located. Likewise,
CDPs where there is expected to be large population growth are also the CDPs that see large
employment growth. While the correlation between population and employment is strong, it is not
perfect. Therefore employment growth in areas such as Lathrop, which sees its population increase
more than fourfold, is not nearly as high due to the population growth being driven by a large
residential development that is not likely to generate enough jobs to keep up with population
growth.
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Glossary of Terms
American Community Survey: A survey
administered by the U.S. Census Bureau to
replace the long for of the Decennial Census.
Cohort-component model: A method of
projection used whereby the total is
disaggregated into smaller groups so each can
be projected forward at a different rate.
Exponential moving average: A moving
average used in time series analysis that
applies more weight to the most recent
observation in the average.
Forecast horizon: The time into the future
the forecast is produced for.

Forecast interval: Each year that a forecasted
value is produced.
Implicit shift share model: A method used
to disaggregate regional forecasts. It uses
regional growth rates and trends in local area
growth rates to allocate total regional growth
to local areas.
Intercensal estimates: Population estimates
produced by the U.S. Census Bureau for years
that are between two Decennial Censuses.
Interregional method: A way to apply
migration rates to a forecast where migration
rates are split into in- and out-migration rates.
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1. Introduction
The Center for Business and Policy Research (CBPR) produces forecasts of county and local area
populations, households, housing units and employment for three counties in California: Merced,
San Joaquin and Stanislaus. These projections are made using cohort-component methodology. For
the remainder of this white paper these forecasts will be referred to by what is being forecast. For
example the population forecast will be referred to as the CBPR population forecast while the
household forecast will be referred to as the CBPR household forecast, and so forth.
The forecasts of population, households, and housing units are produced from 2015 through 2060,
while the forecast of employment is produced from 2015 through 2040. The components of these
forecasts are developed based on historical trends and are regularly updated to include new data.
Like all projections, these forecasts use certain assumptions about future events that may or may not
take place, such as the assumption that historical trends in local area growth will predict the pace of
future population growth. Users of this information should note that while these forecasts are
created using rigorous methodologies and efforts have been made to account for existing
demographic patterns, the projections may not accurately reflect the future populations for reasons
that are unable to be accounted for in the model. These can include future policies enacted at the
local, state, or national level that influence migration patterns, the future location of large
employment centers and planned communities where large population pockets appear in previously
uninhabited locations.
This white paper discusses the methodology, assumptions, data, and issues with creating these
projections. The background and methodology sections discuss in detail only the population forecast
methodology. This is because the household, housing unit and local area forecasts are built from the
county-wide population forecast. Each of these forecasts’ respective sections discuss in detail how
each forecast is built from the county-wide population forecast. The methodology and data years
and sources are applicable only to the 2015 update of the CBPR forecast. Future iterations of the
CBPR forecasts will include updated data and could include modified methodologies. Changes in
methodology will be accompanied by an update to this white paper.

2. Background and Methods
The cohort-component forecasting model is one of the most widely used models for making
population projections. The cohort-component model is so named because it breaks down the
aggregate population of a geography into cohorts delimited by certain characteristics; we follow
standard practice and use gender, age, and race/ethnicity to delimit our cohorts. The components
are the base population, births, deaths and migration, with each of these variables explicitly being
used in our model. For each forecast interval1, the population of each cohort is forecasted forward
using cohort specific birth, death, and migration rates. This is done to account for the fact that not
all gender, age and race/ethnic groups behave in the same manor or experience the same conditions.
For example, death rates are higher among older populations so it would be inaccurate to use only
A forecast interval is every time period for which a forecast is made. For example in an annual forecast the forecast
interval is one year. Likewise in a monthly forecast the forecast interval is one month.
1
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one death rate for all ages. Likewise, birth rates typically vary by race/ethnic group so it is inaccurate
to use the same birth rate for all women without adjusting for race/ethnicity.
The forecast initially begins with a base population, which is the existing population within the area
of interest. The number of births and in-migrants are added to the base population while subtracting
the number of deaths and out-migrants. The resulting population is referred to as the surviving
population and becomes the initial population in the next forecast interval. For example and
assuming a one year forecast interval, the surviving members of the 15 year old Asian female cohort
become the initial population of the 16 year old Asian female cohort in the following interval. This is
repeated for each cohort in each forecast interval through the duration of the forecast.
Generally, the formula for the cohort-component model for each cohort is:

𝑃𝑡+1 = 𝑃𝑡 + 𝐵𝑡 − 𝐷𝑡 + 𝑀(𝑡+1)−𝑡
Where:

𝑃𝑡+1 = The forecasted population
𝑃𝑡 = The current interval’s population

𝑀(𝑡+1)−𝑡

𝐵𝑡 = The expected number of births in the current interval
𝐷𝑡 = The expected number of deaths in the current interval
= The expected total migration to take place between intervals t and t+1

Since the cohort-component model was developed there have been many iterations of the model,
each with new improvements made. One of the more recent changes was to change the way
migration was measured from net migration to measuring in-migration and out-migration separately
which has become known as the interregional method. By separating out in- and out-migration the
interregional method allows for these two components to change independently. This improvement
was necessary because the previous net migration approach was internally inconsistent and biased
the results of the forecast by overestimating high growth areas and underestimating low growth
areas. Consider the following example used by Isserman (1993); there are two cities, City A has a
population of 10,000 and City B has a population of 1 million. To simplify the example, assume
there are no births or deaths and migration can only occur between the two cities. Each time
interval, 6,000 people leave City B and move to City A so City B has an outmigration rate of
6,000/1,000,000 or 0.6%. At the same time, 2,000 people move from City A to City B, so City A has
an outmigration rate of 2,000/10,000 or 20%. City B has a net decline of 4,000 (2,000 in, but 6,000
out), and City A has a net gain of 4,000 people (6,000 in and 2,000 out). City B has a net migration
rate of -4,000/1,000,000 or -0.4% and City A has a net migration rate of 4,000/10,000 or 40%.
Making a projection with the interregional approach entails moving 0.6% of City B’s population into
City A each time interval and moving 20% of City A’s population into City B. Making a projection
with the net migration approach entails decreasing City B’s population by 0.4% each time interval
and increasing City A’s population by 40% each time interval.
After 15 time intervals, this would result in the total population of both cities more than doubling
from 1.01 million to 2.05 million. This is clearly illogical and is the reason why the interregional
method is preferred to the net migration approach when possible.
1

It is important to only define and apply the gender, age, and race/ethnic specific component rates to
the appropriate at risk population. Like all rates, calculating cohort specific birth, death, and
migration rates involves examining the ratio of a subgroup to the entire group population. For
example, when determining the birth rate for 20 year old Hispanic women the denominator of the
ratio is the population of 20 year old Hispanic women as they are the only group at risk of becoming
20 year old Hispanic mothers. The numerator is the number of 20 year old Hispanic women that
actual gave birth. If there are a total of 300 20 year old Hispanic women and 30 of them give birth,
then the birth rate amongst 20 year old Hispanic women is 30/300, or 10%. Thus the birth rate for
20 year old Hispanic women would be 0.1 in the model.
Likewise, consider death rates for Asian men aged 35. When applying the death rate of 35 year old
Asian men, this rate should only be applied to the current population of 35 year old Asian men as
this death rate was specifically calculated for that group. If the death rate for 35 year old Asian men
is 0.1% and there are 3,000 35 year old Asian men in the cohort, then 0.1%*3,000 equals 3. This
means the model predicts 3 deaths amongst 35 year old Asian men in that forecast interval.
Obviously, applying this death rate to 20 year old Hispanic women, for example, would be
inaccurate because the rate was not calculated by examining the ratio of the number of 20 year old
Hispanic female deaths to the total population of 20 year old Hispanic women.

3. CBPR Forecast Methodology
Projections for the CBPR population forecast are created using cohort-component methodology
with the household, housing unit and local area forecasts based off the county wide CBPR
population forecast. The population projections are made using the standard gender, age, and
race/ethnic cohorts. The cohorts are three-way cross tabulations of the following characteristics:




Two gender groups – male and female
18 age groups – age groups are broken into five year increments, beginning at 0-4 and
ending at 85 and over
Seven race/ethnic groups2

The combination of gender, age, and race/ethnicity results in 252 cohorts. An example of one
cohort is Asian females aged 0-4.
The CBPR population forecast uses a modified version of the interregional method of the cohortcomponent model. In-and out-migration are calculated separately for both inter- and intra-state
migration as well as international migration. This is explained further in section 3.4.
The CBPR population forecast horizon is from 2015 to 2060 with projections made every five years,
meaning one forecast interval is equal to five years. The exception to this is the employment forecast
which is produced through 20403. The first forecasted interval is from 2010 to 2015 even though
2015 is the current year because population estimates for this year are not available until December

The race/ethnic groups include Non-Hispanic White, Non-Hispanic Black, Non-Hispanic Asian, Non-Hispanic Native
Hawaiian/Pacific Islander, Non-Hispanic Native American/Alaskan Native, Non-Hispanic Two or More Races, and
Hispanic.
3 More on the employment forecast can be found in section 3.7
2

2

2015. The last forecasted interval is from 2055 to 2060 to maintain comparability with the California
Department of Finance forecasts.
For each new five year interval, the population from the previous projection interval is advanced by
using the gender, age, and race/ethnic specific survival rate4 and the levels of in- and out-migration.
Each of the birth, death, and migration rates are raised to the power of five to account for each
forecast interval being five years apart. In each of these projection years, a new cohort is added. The
new cohort is composed of that interval’s new births which are calculated by applying the age and
race specific birth rates to the female population of childbearing age. These births, adjusted for
infant mortality and the number of in- and out-migrants, make up the youngest age group (those
aged 0-4 of each gender and race/ethnicity) in each projection interval. The birth, death, and
migration rates are assumed to be constant throughout the forecast horizon with the exception of
the net international migration rate which changes every ten years.
The CBPR population forecast is a static model, meaning once the component rates have been
calculated, they do not change over the forecast horizon (with the exception of the international
migration rates). Because the birth, death, and migration rates are held constant throughout the
CBPR population forecast, population growth in each geography is fairly steady. In reality
population growth rates are dynamic, and change on an annual basis. Therefore the CBPR
population forecast includes “adjustment cells” which allow for the manual increase or decrease of
each component of the model to reflect expected changes in the economic, political, or social
climates of each geography that might influence population growth rates.
The remainder of this section is broken into eight subsections. Sections 3.1 through 3.4 pertain
specifically to the CBPR population forecast and discuss in detail the four components of the model,
the base population, births, deaths, and migration. Sections 3.5 through 3.8 discuss in detail the
CBPR household, housing unit, employment, and local area forecasts and how these forecasts are
related to the CBPR population forecast.

3.1 Base Population
The base population is the population used as the starting point of a forecast. Because the cohortcomponent model works by projecting forward an existing population using component rates for
each cohort, the model requires a base population to work from. The base population currently used
in the CBPR population forecasts is the 2010 Modified Age/Race, Sex and Hispanic Origin Files
(MARS) for each county. 2010 is chosen as the base year because it is the last year a true count of
the population was made.
The purpose of the MARS file is to convert the extremely detailed race data collected in the
Decennial Census into data that conforms to the much more parsimonious race categories used by
administrative programs such as Social Security and the intercensal population estimates. Most
administrative programs, as well as official intercensal population estimates only recognize six racial
groups along with Hispanic as an ethnicity. However, the Decennial Census allows for all racial and
ethnic groups to be recorded. Therefore the MARS file converts races that are not White, Black,
Asian, Native American/Alaskan Native, Pacific Islander/Native Hawaiian, Two or More Races, or
4

The survival rate is equal to one minus the mortality rate
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Hispanic into one of these categories. It is important to note that as an ethnicity, Hispanic can be
recorded in combination with any of the six racial groups.
The MARS file contains data on the population by age, gender, and the aforementioned racial
categories and was created using the Decennial Census counts from April 1st of 2010. Because of
this, the MARS data must be projected forward three months to July 1st in order to be comparable
to other population forecasts. This is done using the overall population increase seen by comparing
the Census population to the population estimates population5. This projected population is used as
the base population.
MARS data is also used to determine the ratio of male to female newborns. Male and female
population figures are respectively divided by the total population to determine what percent of the
population is male and female. These percentages are then multiplied by the total number of births
to determine the number of male and female newborns.

3.2 Fertility Rates
Fertility rates are calculated using data from the California Vital Statistics Query System (VSQS) and
the Census Bureau’s Vintage and Intercensal estimates. The Census Bureau data sets provide
population estimates by gender, age, and race/ethnicity for all years in which the Decennial Census
does not provide an actual count of the population. The Intercensal data provides this information
for years between two consecutive Decennial Census’ while the Vintage data provides estimates
from the last Decennial Census to the current year. As of the writing of this paper, the VSQS
provides the number of births by age cohort and race/ethnicity of the mother for the years 1994
through 2013, although only data from 2000 to 2013 was used as using too large of a time frame can
distort results by including trends that are no longer relevant. Fertility rates are found for each year
by dividing the number of births (VSQS) to each age and race/ethnic group in that year by the
population of women in each age and racial/ethnic cohort (Census data) for the same year. It is
irrelevant whether the recorded births are from the same mother, or different mothers within each
cohort since dividing by the total population results in the average births per woman in either case.
For example, the birth rate for 25 to 29 year old Black females can be found by:
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑖𝑟𝑡ℎ𝑠 𝑡𝑜 25 𝑡𝑜 29 𝑦𝑒𝑎𝑟 𝑜𝑙𝑑 𝐵𝑙𝑎𝑐𝑘 𝑓𝑒𝑚𝑎𝑙𝑒𝑠
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 25 𝑡𝑜 29 𝑦𝑒𝑎𝑟 𝑜𝑙𝑑 𝐵𝑙𝑎𝑐𝑘 𝑓𝑒𝑚𝑎𝑙𝑒𝑠

For the years 2011 to 2013 the population data for the denominator of this calculation is found in
the Vintage Data; for 2001 to 2009 population data is found in the Intercensal Estimates, and for
2000 and 2010 population data is found in the MARS file for each respective county. The
exponential moving average, which weights recent years’ fertility rates more heavily, is then
calculated using the fertility rates from 2000 to 2013.
Mathematically the exponential moving average is:

𝐸𝑀𝐴𝑡 = (𝑉𝑡 − 𝐸𝑀𝐴𝑡−1 ) ∗ (

5

2
) + 𝑉𝑡
𝑡+1

Also known as the 1-year American Community Survey population estimates
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Where:

𝐸𝑀𝐴𝑡 = The exponential moving average in the current period
𝐸𝑀𝐴𝑡−1 = The exponential moving average in the previous period
𝑉𝑡 = The current period value of the variable of interest
𝑡 = The number of time periods into the EMA this calculation is taking place in
The EMA is calculated the same way for each component of the CBPR population forecast. That is,
the fertility rate, the mortality rate, and the migration rate EMA are all calculated using the above
formula.
The EMA allows for the observance of long term trends while simultaneously placing more
emphasis on recent observations. The age and race/ethnic specific exponential moving average of
the fertility rate for each cohort is used in determining the number of births in the model.
There are two assumptions regarding fertility rates that are made in the CBPR population forecast.
The first assumption is the ages at which women are giving birth. Birth rates are calculated for
women from age 10-49. The reason for this is that while births can occur to girls younger than 10,
these occurrences are so rare it would make no statistical difference to the forecast regardless of
whether they are included or not. Women over the age of 49 are currently excluded for similar
reasons as the very young, but as further vital statistics suggest a change we may revise upward the
included birth rate calculation cohorts.
The second assumption is that the race of the child is the same as the race of the mother. When it
comes to the racial group Two or More Races, children are designated Two or More Races only
when born to a mother who already identifies as Two or More Races. This assumption is necessary
because of the way race is recorded in the VSQS. In California the race of the child is not put on the
birth certificate so when entering information on newborns the race of the mother, which is on the
birth certificate, is used as a proxy. This is an assumption that is still used in demographic research as
the overwhelming majority of births are still to single race parents, although the trend is moving
towards using the more complicated “Kid Link Method”. Current estimates from the Census
Bureau’s Population Division show the percentage of births occurring to parents of the same race
vary by race, but range from 97.6% for White parents to 59.5% for American Indian/Alaskan
Native parents. This does; however, mean that the CBPR population forecast underestimates the
number of newborns belonging to the Two or More Races group and slightly overestimates the
number of all single race babies, although the impact of this assumption is not expected to be large.

3.3 Mortality Rates
Mortality rates are calculated using data from the VSQS and the Census Bureau’s Vintage and
Intercensal data. The number of deaths by age, gender, and race/ethnicity are obtained from the
Vital Statistics Query System. As of the writing of this paper, data is available for the years 1994
through 2013, although only data from 2000 to 2013 was used as using too large of a time frame can
distort results by including trends that are no longer relevant. The number of deaths in each age,
gender, and race/ethnic group is then divided by the population in that age, gender, and race/ethnic
5

cohort obtained from the Census Bureau. For example, mortality rates for 75-79 year old White
males are found by:
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑎𝑡ℎ𝑠 𝑜𝑓 75 𝑡𝑜 79 𝑦𝑒𝑎𝑟 𝑜𝑙𝑑 𝑊ℎ𝑖𝑡𝑒 𝑚𝑎𝑙𝑒𝑠
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 75 𝑡𝑜 79 𝑦𝑒𝑎𝑟 𝑜𝑙𝑑 𝑊ℎ𝑖𝑡𝑒 𝑚𝑎𝑙𝑒𝑠

Both the number of deaths and the population used in this calculation should be from the same
year. When calculating the rates for the years 2011 through 2013 population data was taken from the
Vintage Data; for 2001 through 2009 this data was obtained from the Intercensal Estimates; and for
the years 2000 and 2010 the data was found in the MARS files for each respective county. This
combination of sources allows for the calculation of the death rates by age, gender, and
race/ethnicity for each year from 2000 through 2013. The exponential moving average (EMA),
explained in section 3.2, weights recent years’ mortality rates more heavily and was calculated from
the mortality rates from 2000 to 2013. This allows for the observance of long term trends while
simultaneously placing more emphasis on recent observations. These exponential moving averages
of the death rate are used in determining the survival rate in the model.

3.4 Migration Rates
As previously discussed, the CBPR population forecast uses a version of the interregional method of
applying migration rates (See sections 2 and 3). The original iteration of the interregional method
broke down net migration into its components and estimated in-migration and out-migration
separately. The CBPR population forecast takes this method one step further by calculating in- and
out-migration separately, inter- and intra-state migration separately as well as calculating
international migration separately. There is one exception to the use of the interregional method
which is discussed further in section 3.4.2. Calculating each of these migration rates separately allows
for greater flexibility to respond to nuanced changes in migration patterns instead of having to
combine all components of migration into one aggregate migration rate.
3.4.1 Domestic Migration
Domestic migration was calculated for both intra-state6 and inter-state7 migration. Domestic
migration estimates are calculated using data from the Internal Revenue Service (IRS), the Census
Bureau’s Intercensal Estimates and Decennial Census, and the American Community Survey (ACS)
2013 5-year estimates.
The IRS migration data is created based on the change of address of taxpayers. Using the number of
exemptions claimed on tax returns, an estimate of the number of people migrating from one area to
another is made. After examining the IRS migration data, it was determined that the migration levels
from 1996 through 2000 were the best approximation of the expected level of migration in the
forecast interval. This determination was made by comparing the effect on population growth since
the 2010 Decennial Census of migration rates of different time intervals. The migration rates that
most closely approximated the expected growth in population since 2010 was selected. As part of
the annual population estimates produced by the Census Bureau, the components of population
change are examined individually. This allows us to see annual and cumulative domestic migration
since 2010 separately from international migration as well as the natural population growth of births
6
7

Intra-state migration is migration within a state
Inter-state migration is migration from one state to a different state
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and deaths. In future forecast revisions and as the migration climate continues to change, the
interval used to create the migration rates should be reexamined to determine if it remains the most
appropriate to use.
Migration rates are then calculated for both in- and out-migration for intra-state and inter-state
migration by dividing the number of migrants in each migration group by the total population of the
at risk geography. For example, intra-state out-migration is calculated by dividing the number of
people migrating to other counties by the population of the origin county. Mathematically, this
example would look like:
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑎𝑤𝑎𝑦 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝐶𝑜𝑢𝑛𝑡𝑦 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝐶𝑜𝑢𝑛𝑡𝑦 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡

Like birth and death rates, this calculation is done for each of the 252 cohorts included in the CBPR
population forecast.
Likewise, inter-state in-migration is calculated by dividing the number of people in the United States
migrating into the county by the population of the United States minus the population of California.
The reason for this is explained below. Mathematically, this example would look like:
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑡𝑜 𝑡ℎ𝑒 𝐶𝑜𝑢𝑛𝑡𝑦 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡
(𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑈𝑛𝑖𝑡𝑒𝑑 𝑆𝑡𝑎𝑡𝑒𝑠 − 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑆𝑡𝑎𝑡𝑒 𝑡ℎ𝑒 𝐶𝑜𝑢𝑛𝑡𝑦 𝑖𝑠 𝑙𝑜𝑐𝑎𝑡𝑒𝑑 𝑖𝑛)

When applying the gender, age, and racial/ethnic specific migration rates it is important to apply the
rates to the correct population. Out-migration is simple to calculate as the rates are applied to the
entire population of the geography of interest, for example San Joaquin County when looking at the
San Joaquin County model. The in-migration rates are slightly more complicated as the rates must be
applied to the at risk population only. For intra-state in-migration this means subtracting the
population of the geography of interest from the state before applying the gender, age, and
race/ethnic specific migration rates. For inter-state in-migration this means subtracting the
population of the state where the geography of interest is located from the population of the United
States before applying the gender, age, and race/ethnic specific migration rates. This is done to
avoid applying the migration rates to people that are not at risk of moving. For example, people in
San Joaquin County cannot move into San Joaquin County as they already live there. Likewise,
people already living in California cannot move to San Joaquin County from outside of California.
In the CBPR population forecasts Merced, San Joaquin and Stanislaus Counties’ populations were
subtracted from California, and California’s population was subtracted from the United States
before migration rates were applied.
Because the IRS migration data does not differentiate by age, gender, or race/ethnicity, only a single
aggregate in- and out-migration rate for each year can be calculated. However, gender, age, and
race/ethnic specific rates can be calculated using the ACS. The ACS presents information on
migration rates from 2005 through 2013. Once the ACS migration rates are calculated, the relative
difference in each gender, age, and race/ethnic group can be applied to the base IRS migration rate
for each year. The relative difference in migration rates is calculated by looking at the difference
between the overall migration rate and the single characteristic migration rate in the ACS data. The
relative difference must be calculated one characteristic at a time because there are no crosstabulations of migration characteristics available in the ACS data. For example, if the migration rate
7

for those aged 15-19 is 0.1 and Hispanics of any gender and any age migrate twice as often as the
average, this migration rate of 0.1 would be doubled to create the migration rate for 15-19 year old
Hispanics. A similar process is undertaken to also account for gender. In this way a three-way cross
tabulation of migration rates can be constructed using the IRS migration rate as the base rate.
Once this is complete an exponential moving average of the five years of migration rates is
calculated using the same methods described in section 3.1. The exponential moving average of the
migration rate is used to determine the number of migrants that enter and exit each county in the
CBPR population forecast.
3.4.2 International Migration
International migration is more difficult to calculate than domestic migration due to gaps in the data.
The U.S. Census Bureau, through the American Community Survey, does a good job of tracking
migration inflows to the United States. However, the ACS does not track outflows due to the
difficulty in sending surveys to other countries to track Americans who move abroad.
While comprehensive international migration statistics are limited, there are some sources of
international migration data that attempt to gather comprehensive data sets. These include the
United Nations (UN) Population Division and the Organization of Economic Co-operation and
Development (OECD). One measure of the accuracy and completeness of these data sets, is how
close the estimate of migration to the United States is compared to data collected by the U.S.
Citizenship and Immigration Service. Based on this measure, even the relatively complete data sets
from the UN and the OECD drastically undercount international migration.
Another potential source for international migration data is the other countries in the world. A
number of countries have statistical agencies that track annual migration inflows; however, there
aren’t enough countries with these types of agencies to obtain a reasonable estimate of emigration.
Individual countries’ censuses are another potential data source for emigration from the United
States. This method would not give annual flows, but would allow for the calculation of an average
annual flow by examining the change in migrant stock from one period of time to the next.
However, this method suffers from the same issue as the estimation of annual flows; too few
countries track immigration in their censuses for this to be a reasonable estimate of emigration.
Due to the lack of reasonable data sources for emigration, net migration was determined to be the
most appropriate method for calculating international migration. The net international migration
rate was calculated using data from the Census Bureau’s National Population Projections and the
white paper “Methodology, Assumptions, and Inputs for the 2014 National Projections,” also from
the Census Bureau.8 The Census Bureau tracks current net international migration as well as makes
projections of future net international migration9. The methodology white paper breaks down these
estimates by gender and race/ethnicity, but not by age. Additionally, not all of the CBPR population
forecast’s seven race/ethnic groups are included. Because of this, groups, such as Native American
and Pacific Islander, must adopt the net international migration rate of the “Other” group.

Found here: https://www.census.gov/population/projections/files/methodology/methodstatement14.pdf
Although the Census Bureau must have migration estimates for both immigration and emigration in order to calculate
net migration these are not statistics available to the public
8
9
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The Census Bureau’s white paper presents information on net international migration flows which
must be converted into rates. This is done using data on the U.S. population by race/ethnicity found
in the Census Bureau’s National Population Projections and by dividing the total net international
migration for each racial/ethnic cohort by the population of the United States for that cohort. For
example, total net migration of Blacks is divided by the United States population of Blacks.
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐵𝑙𝑎𝑐𝑘 𝑛𝑒𝑡 𝑚𝑖𝑔𝑟𝑎𝑛𝑡𝑠 𝑡𝑜 𝑡ℎ𝑒 𝑈𝑛𝑖𝑡𝑒𝑑 𝑆𝑡𝑎𝑡𝑒𝑠
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐵𝑙𝑎𝑐𝑘𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑈𝑛𝑖𝑡𝑒𝑑 𝑆𝑡𝑎𝑡𝑒𝑠

After race/ethnic specific migration rates are calculated, these rates are broken down by gender for
each race/ethnic group using the same method described in section 3.4.1. New net international
migration projections are made every ten years; new net international migration rates are calculated
for 2020, 2030, and 2040. Because the methodology white paper only calculates new net
international migration rates through 2040, the CBPR population forecast uses the 2014 net
international migration rate for 2040 through 2060. This is the only dynamic component of the
CBPR population forecast.
The net international migration rates are then applied to the population of the county and combined
with the in- and out-migration rates for domestic inter-state and intra-state migration to complete
the migration component of the model. Mathematically the total migration component of the CBPR
population forecast is:

(𝐼𝑛𝑡𝑒𝑟𝑖 ∗ (𝑃𝑠 − 𝑃𝑐 ) + 𝐼𝑛𝑡𝑟𝑎𝑖 ∗ (𝑃𝑢𝑠 − 𝑃𝑠 ) + 𝐹𝑁 ∗ 𝑃𝑢𝑠 ) − (𝐼𝑛𝑡𝑒𝑟𝑜 ∗ 𝑃𝑐 + 𝐼𝑛𝑡𝑟𝑎𝑜
∗ 𝑃𝑐 )
Where:

𝐼𝑛𝑡𝑒𝑟𝑖 = The inter-state in-migration coefficient
𝐼𝑛𝑡𝑟𝑎𝑖 = The intra-state in-migration coefficient
𝐼𝑛𝑡𝑒𝑟𝑜 = The inter-state out-migration coefficient
𝐼𝑛𝑡𝑟𝑎𝑜 = The intra-state out-migration coefficient
𝐹𝑁 = The net international migration rate
𝑃𝑢𝑠 = The population of the United States
𝑃𝑠 = The population of California
𝑃𝑐 = The population of the relevant county
This calculation is completed for each of the 252 cohorts and each county included in the CBPR
population forecast.

3.5 Households
The CBPR household forecast is intimately related to the population forecast by way of headship
rates and forecasts the number of households in each geographic area for each forecast interval.
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Each household has a household head, therefore the headship rate is the number of households
compared to the total population in a given geography. Put another way, headship rates are:
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑎𝑑𝑠 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

This is calculated by using the CBPR population forecast in a given forecast interval and applying an
age, gender, and race/ethnic specific headship rate. Data for the headship rates is obtained from the
2010 Decennial Census. The 2010 Decennial Census was chosen because information relating to
headship rates is not available from the ACS and the 2010 Decennial Census is the most recent,
making the data the most relevant. A three-way cross tabulation of headship rates is not available as
Public Use Microdata Sample (PUMS) data is not available for the 2010 Decennial Census; however,
this three-way cross tabulation can be constructed using the relative difference method described in
the migration section 3.4.1. Unlike other variables where multiple consecutive years of data were
available, only the 2010 headship rate is used in determining the number of households. Similarly,
because of limits is data availability, headship rates are calculated using ten year age cohorts instead
of five year cohorts with the first age cohort beginning at age 15-24. The cohort 15-24 is chosen
because of the statistically insignificant number of household heads below this age.
After this initial forecast was created, an ex post test was done to determine how well the CBPR
household model would predict the number of households in the 2010 Decennial Census. This test
involved applying the CBPR calculated headship rates to the 2010 MARS population data to
determine the number of households the model would predict in 2010. The difference between the
predicted model and the 2010 Census data is the forecast error, which needs to be corrected for. To
correct for this error the CBPR forecast applies adjustment factors that are calculated by dividing the
actual number of households in the Decennial Census by the number of households predicted by
the CBPR model. In other words, the adjustment factor is:
𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑢𝑛𝑡𝑦 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 𝑖𝑛 𝑡ℎ𝑒 𝐷𝑒𝑐𝑒𝑛𝑛𝑖𝑎𝑙 𝐶𝑒𝑛𝑠𝑢𝑠
𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑢𝑛𝑡𝑦 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑏𝑦 𝐶𝐵𝑃𝑅 𝑚𝑜𝑑𝑒𝑙

The CBPR forecasted households in each of the subsequent forecast intervals are then multiplied by
this adjustment factor to link the CBPR forecast to the actual 2010 Census data.

3.6 Housing Units
The CBPR housing unit forecast is an extension of the household forecast and thereby is also
related to the CBPR population forecast; it measures the number of housing units in a specific
geographic area for each forecast interval. It is a common practice to assume a constant inventory of
unused homes as a percentage of the number of households in a given area. The CBPR housing unit
forecast utilizes this common methodology and sets the number of housing units in both the county
and local area forecasts at 105% of the total households forecasted in each interval. The value of
105% was chosen both because it is an industry standard, and because at a 5% vacancy rate, housing
prices continue to rise, but there is enough slack in the housing market to allow new and existing
residents to find new homes when desired. Another way to think of the 5% vacancy rate is akin to
the 5% unemployment rate when the United States is at full employment. It is a sign of a healthy
market with enough slack to withstand an expansion without drastically changing prices.
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3.7 Employment
The CBPR employment forecast uses the most recent CBPR economic forecast for each county.
This economic forecast is updated three times each year by Dr. Jeffrey Michael, and utilizes IHS
Global Insight’s economic model and software augmented with local data and knowledge of current
developments in the regional economy. Since this is a well-established publication already in
circulation by CBPR, it was decided it would be most appropriate to use this employment forecast
rather than build a new model from scratch. The employment forecast is projected through 2045
instead of 2060 because the forecasting model only allows projections thirty years ahead.

3.8 Local Area Forecast
The CBPR local area population, household, housing unit, and employment forecasts are prepared
by Census County Subdivision (CCD) and Census Designated Place (CDP), this is done as a readily
available scale for planning across the region; however, any smaller geographic area can be used. The
number of CCDs and CDPs varies by county, although all three counties included in the CBPR
forecasts have nine CCDs while the number of CDPs ranges from 25 in Merced County to 31 in
Stanislaus County. The method used to produce the CBPR local area population, households and
housing unit forecasts differs from the method used to produce the CBPR local area employment
forecast. Each method is discussed in the following two sections.
3.8.1 Population/Households/Housing Units
The local area population forecast is produced using implicit shift-share methodology. This method
is made up of two distinct functions: the regional share and the local shift. The regional share
function projects forward the local area value (be it population, households, etc.) based on the
county-wide gender, age, and race/ethnic specific growth rate. The local shift function adjusts the
projection based off of historical changes to the percentage share of the total county value which is
located in a given local region. Put another way, the local shift adjusts for areas that have historically
seen above average growth and areas that have seen below average growth.
Mathematically the implicit shift share is:
𝑡

𝐸 =𝐸

𝑡−1

𝑅𝑡
𝐸 𝑡−𝑛 𝐸 𝑡−𝑚
𝑡
( 𝑡−1 ) + 𝑅 ( 𝑡−𝑛 − 𝑡−𝑚 )
𝑅
𝑅
𝑅

Where:

𝐸 𝑡 = The current local value
𝐸 𝑡−1 = The local value in the previous interval
𝑅𝑡 = The current regional (county) value
𝑅𝑡−1 = The regional (county) value in the previous interval
m and n are years in which the shift comparison is made and not equal to each other
The first function represents the growth rate of the region (county). The second function is the
change in the percentage makeup of the regional value as measured in yearm and yearn. In the CBPR
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local area population forecast these two measurements occur in 2002 and 2011 for the CCD model
and 2000 and 2013 for the CDP model.
While CCD boundaries remain the same over time, CDP boundaries change after each Decennial
Census to encompass newly expanded population centers. Additionally, new CDPs are created in
each Decennial Census changing the number of CDPs in each county. This makes tracking the
population of CDPs over time more difficult. There are myriad ways to approach this issue. The
three that were examined for the CBPR local area population forecast were: 1) use only data from
2010 through 2013 when computing the shift component of the analysis. This would guarantee the
boundaries of the CDPs remain the same throughout the analysis. 2) Allow the shape of the CDPs
to change from 2000 to 2013 similarly to the way city boundaries change and if a CDP did not exist
in 2000 assign it a population of zero. 3) Use Geographic Information Systems (GIS) mapping and
data to approximate the population of each 2010 CDP. This method uses Census Block data for the
year 2000 to approximate the shape and population of each 2010 CDP in the year 2000.
After applying each method to the shift-share analysis it was determined that the third method,
mapping and approximation was the most appropriate to use. The first method resulted in CDP
growth rates that were too homogenous to be realistic. The opposite occurred when applying
method two to the shift-share analysis. Many of the CDPs with a population of zero in 2000 had
populations large enough in 2010 to generate exponential growth rates that were also unrealistic.
The CDP growth rates generated by method three were varied enough to be reasonable, but not so
large that they created impractically large growth rates in some CDPs.
Once this initial forecast was generated, it needed to be augmented with local information that might
influence intra-county migration and residency decisions that is not available in historical data. This
information includes recent or planned housing developments, city development policy and building
moratoriums. This information was obtained from the counties and cities and incorporated into the
model by manually adjusting the shift component of the shift-share methodology. Recalling from
earlier in this section that the shift component of the shift-share methodology is the change in the
percentage of the total county population that belongs to a specific CCD or CDP; this manual
change involves taking two percentage points, for example, away from one CCD or CDP and giving
it to another.
As an example, consider the Stockton and Tracy CDPs. Assume the shift component of Stockton
was 2 and the shift component of Tracy was 1. Through feedback from San Joaquin County,
Stockton, and Tracy it was determined that population growth in Stockton was too high and growth
in Tracy was too low. This manual adjustment would involve taking 0.5 from the shift of Stockton
and giving it to Tracy, resulting in shifts of 1.5 and 1.5 for both CDPs. Notice that the sum of 1 and
2 and the sum of 1.5 and 1.5 are both 3. Thus the adjustment does not add or subtract any
population, it only reallocates throughout the CDPs. In practice, the shift components are restricted
to between 1 and -1 and as long as the sum of the shift components equals zero, this type of manual
adjustment is mathematically valid.
The CBPR local area population forecasts were the only ones created in using this implicit shiftshare methodology as the CBPR local area household and housing unit forecasts are both based off
of the CBPR local area population forecast. The CBPR local area household and housing unit
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forecasts were created using the same methods discussed in sections 3.5 and 3.6. The only difference
being the local CCD or CDP population replaces the county-wide population in the calculation. This
calculation is applied to all CCDs and CDPs in each county.
The CBPR local area household forecasts are calculated using the same county-wide rate as the
county level forecast. This does not allow for local differences between communities. Therefore to
adjust for these differences between communities the same calculation detailed in Section 3.5 is
done for each of the CCDs and CDPs in each of the counties.
Unlike the shift-share calculation where the equation is formed in such a way that the sum of each
of the shift components must equal zero, each household adjustment is formed individually without
regard to each of the other adjustments. This means that the sum of the CCDs and CDPs after the
adjustment is applied will not necessarily equal the county-wide household forecast. The difference
will be small; however, and should not negatively impact the usefulness of the forecast for planning
purposes.
3.8.2 Employment
Like the CBPR local area population, household, and housing unit forecasts, the CBPR local area
employment forecast estimates employment by sector for each of the CCDs and CDPs in Merced,
San Joaquin and Stanislaus Counties. The implicit shift share method was attempted for the local
employment forecast; however, low employment figures in some regions for some sectors resulted
in negative employment projections, which while valid mathematically, are not possible in reality.
Because the local shift-share was not working, the CBPR local area employment forecast is
produced solely through forecasting each sector of each local area forward by a sector specific
growth rate. This is akin to only applying the regional share of the CBPR local area population
forecast. Additionally, due to the volatile nature of employment, especially employment in small
local areas, the percentage share of the counties’ employment by sector was determined using the
exponential moving average of the thirteen year interval 2002-2014. Using the EMA to estimate the
CCD and CDP’s percentage of total employment differs from the CBPR local area population
forecast which uses only 2010 as the reference point for determining the county population share.
Similar to the CBPR local area population forecast, the initial CBPR local area employment forecast
is augmented with information on current and planned economic conditions that are not captured in
historical data (i.e. the opening of the Amazon distribution center and the expansion of UC Merced).
Because there is no shift component of the CBPR local area employment forecast, this adjustment is
done by manually subtracting jobs from one sector of one CCD, or CDP and adding those jobs to
the same sector of a different CCD, or CDP. It is important to only subtract and add jobs in the
same sector otherwise the county-wide sectoral makeup will change.

4. Data Sources
This section provides a comprehensive list of data sources used for all of the CBPR forecasts, both
county-wide and local area. Sources are divided into two tables. The first table contains the data
actually used in the CBPR forecasts, while the second table contains the data that was considered
but ultimately rejected in favor of the better fitting data in the first table. The data not actually
included in the CBPR forecasts is still useful to keep track of for multiple reasons. One reason to
13

keep track of this information is if any of the currently used data sources become unavailable, it will
be helpful to already know where to locate a secondary data source.
The following data sources are those used in the 2015 update of the CBPR forecasts.
Figure 1-CBPR Model Data Sources
Variable
Source
Population
(Contemporary/Historic)
Census Bureau, Vintage/Intercensal Data
Population (U.S. Forecasted)
Census Bureau, National Projections
Population (2010 MARS)
Census Bureau, Population Estimates
Population(California Forecasted) CBPR California & Metro Forecast
Employment (Forecasted)
CBPR California & Metro Forecast
Employment (Historic)
Census Bureau, OnTheMap
Number of Births
California Department of Public Health, Vital Statistics Query System
Number of Deaths
California Department of Public Health, Vital Statistics Query System
Heads of Households
Census Bureau, Decennial Census
Headship Adjustment
Census Bureau, Decennial Census
Domestic Migration
Census Bureau, American Community Survey
Domestic Migration
Internal Revenue Service, SOI Tax Stats
International Migration
Census Bureau, National Projections
The following data sources are those which were considered for use in the CBPR forecasts, but were
ultimately rejected. Not all variables present in the above table are present in the table below. This is
because some of the variables had no alternative data source. For example The U.S. Census Bureau
is the only source for the MARS files.
Figure 2-Potential Data Alternatives
Variable
Population (California Forecasted)
Employment (Historic), Zip Code
Level
Heads of Households
Heads of Households
Domestic Migration
Domestic Migration
International Migration (Immigration)
International Migration (Immigration)
International Migration (Immigration)
International Migration (Immigration)
International Migration (Immigration)
International Migration (Emigration)
International Migration (Emigration)

Source
California Department of Finance, Demographic Research Unit
Census Bureau, County Business Patterns
California Department of Finance, Demographic Research Unit
Census Bureau, American Community Survey, Via IPUMS USA
Census Bureau, American Community Survey
Driver License Address Change
Census Bureau, American Community Survey
California Department of Finance, Demographic Research Unit
Internal Revenue Service, SOI Tax Stats
United Nations, Population Division
United States Citizenship and Immigration Services,
Immigration and Citizenship Data
United Nations, Population Division
Internal Revenue Service, SOI Tax Stats
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International Migration (Emigration)
International Migration (Emigration)
International Migration (Net)

Organization for Economic Co-operation and Development,
Directorate for Employment, Labor and Social Affairs
Individual Countries' Statistical Division Websites
World Bank, Data

As is shown above the majority of alternative data sources are for the international migration
variable. This reinforces the fact that migration, especially international migration, is the most
difficult component of cohort component population models to find appropriate data for.

5. Conclusion
The CBPR forecasts are expected to change with every revision as local, state and national trends
change. Possible changes made to future iterations of the forecast include:




Changing international migration to the interregional method from net migration
Forecasting birth, death, and migration rates so they are not constant throughout the
duration of the forecast horizon
Changing the implicit shift share to a more sophisticated local area forecast method. The
hope being this change in local forecast methodology would solve the problem of negative
employment in the CBPR local area employment forecast.

Any change in methodology, such as those described above, will be accompanied by a revision in
this methodology white paper.
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Introduction
The San Joaquin Council of Governments (SJCOG) 2018 Regional Transportation Plan /
Sustainable Communities Strategy (RTP/SCS) provides the resources to strengthen the regional
transportation system and enhance economic growth. This report analyzes the economic
impacts associated with the investments identified across the entire 25-years of the 2018
RTP/SCS planning horizon.
The impacts analyzed in this report are focused on the “preferred scenario”, which was selected
from four options presented to the public and policymakers. The scenarios reflected future
planning assumptions including revenue, theme and focus of investment strategies, mix of
transportation projects/options, as well as assumptions on development patterns, development
intensities, and housing options. After the preferred scenario was identified, updates to the
projects contained in the other scenarios stopped. However, comparison of the expenditure
impacts across all four options was made on the initial scenario’s project lists and are contained
in appendices to this report.
The report is divided into five sections. Following this introduction, the next section provides an
overview of the projects and strategies contained in the preferred scenario. The methodology
used to examine the RTP/SCS economic impacts from its projects then follows. Impacts from the
investments are then reported with further methodological details and impacts reported in
Appendix A. The final section summarizes the findings, but also discusses limitations in the
approach and identifies some future methods that would address those limitations.

Project Expenditures
The projects in the 2018 RTP/SCS span 25 years and number just over 300 in total and was
presented as Scenario 2A in the initial list of scenarios used for public outreach and engagement
with policy makers. This package of projects preserves the foundational elements of SJCOG’s
2014 RTP/SCS plan, but also updates planning assumptions, project lists, revenue assumptions,
and reflects implementation activities undertaken by SJCOG and local jurisdictions since the 2014
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plan was adopted. Thus, within the limits of local general plans, the proposed 2018 RTP/SCS
captures the ability of the region to satisfy sustainability and greenhouse gas reduction targets.
It invests in transportation systems that complement compact growth and minimize impacts on
agricultural land. Flexible funding flows to all modes of transportation including more investment
in bicycle and pedestrian improvements, complementing public transit and increasing
alternatives to driving a car. It also contains ACE rail expansion to Modesto and Merced as well
as planning work for its expansion to Sacramento. It also calls for bus transit services expansion
and provides more connectivity within and between communities. In total the 2018 RTP/SCS
calls for some $11.46 billion in transportation investments during its 25-year planning horizon.
As indicated in Figure 1, the largest share of the 2018 RTP/SCS investments are in the maintenance
category with some 68 projects worth $4.2 billion going to safety, operations and maintenance
of the county’s transportation system. The next largest share of funds is allocated to the roads
category. It consists of 11 mainline highway improvement/ expansion projects costing some $1.3
billion, 25 interchange improvement/ expansion projects costing $866 million, and 77 regional
Figure 1 Investments by Transportation Mode
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component is 25 projects supporting public airport-aviation investments and totaling $120
million.

Methodology
To analyze the economic impacts of these investments we utilize a model of the economy, called
“impact analysis for planning” or IMPLAN. This model is in a sense a general accounting system
of transactions between industries, businesses, and consumers that estimates the range of
economic impacts. Using the IMPLAN modelling software we create complete, extremely
detailed Social Accounting Matrices and Multiplier Models of the San Joaquin County economy
that enables in-depth examination of the impacts of the projects.
This model, enables us to examine the impact structure of each investment. For example, in the
case of a construction project, we can trace the project expenditures through the supply chain,
from the construction contractor and its employees (direct impacts), to its suppliers and to their
employees and onward to further levels of suppliers, employees, and their suppliers (indirect
impacts). It also enables us to examine the effects from all the associated income to employees
and their household purchases (induced impacts). The model thereby allows us to generate an
estimate of how the original investment is multiplied through additional activity in the economy.
However, not all needs in the various projects’ supply chains will be able to be filled in San Joaquin
County. A construction company may need specialized equipment that is only available in
another county, state or nation. It may also choose to acquire supplies from other areas if more
competitive prices are offered elsewhere. The workers themselves may commute from outside
the County, representing an import of labor. Similarly, not all household spending occurs locally.
Employees may purchase insurance from Illinois, beer from Germany, and clothes from
Washington. Spending that occurs outside of the County is a leakage from the system and
reduces the local economic impact, so detailed data on business and consumer purchases are
used to adjust the project multipliers in the IMPLAN model.
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Even with these necessary adjustments, it is important to remember that the underlying model
depends on structural relationships developed from data at a particular moment. As firms enter
or exit the County’s economy they may change those structures. Similarly, new technologies and
changes in resource endowments can transform the local economic structure. Those changes
are typically gradual, but during periods of technological or structural change they can contribute
to significant differences in estimated multipliers for models created from one year to the next.
We assume that all initial project spending occurs within San Joaquin County and then allow the
model to estimate the leakage. In addition to the trade flows of goods and services, the model
incorporates estimates of workers who commute from other counties. That allows us to account
for out-of-county workers whose household spending is mostly close to their residences rather
than in their place of employment.
Because supply chains and worker profiles differ across industries, each project is allocated to
specific industries, such as: construction of new transportation infrastructure, maintenance of
transportation infrastructure, and transit system operations. In consultation with SJCOG all of the
320 projects were thereby assigned to industries in the model along with planned dates for the
projects’ beginning and ending. Each project’s expenditures were then summed on an annualized
basis by their allocated industry. Annual employment impacts for each of the 25-years of RTP/SCS
were then estimated through the model. These employment estimates are measured on a jobcount basis for wage-and-salary workers and for self-proprietors regardless of the number of
hours worked, and are reported on an annual basis reflecting the number of full-time and parttime jobs generated annually.

Project Impacts
The direct economic impact on the San Joaquin County economy from the $11.46 billion worth
of project investments in the 2018 RTP/SCS are reported in Table 1. After excluding some $49.1
million in right-of-way acquisition costs, since they represent a transfer of assets, the remaining
$11.41 billion in projects are estimated through our model to generate about 55,400 direct jobs
and $3.0 billion in direct labor income over the 25-year investment planning horizon. In terms
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of the total change in the value of production (output), the investment equates to a $9.6 billion
direct impact.
Table 1 Direct Impacts of RTP/SCS Investments in San Joaquin County
Investment*
Employment
Labor Income
55,421
$3,019,376,919
$11,410,943,807
* Not including right-of-way acquisition worth $49.1 Million

Output
$9,576,917,225

When the 14,709 indirect jobs are combined with the 15,358 induced jobs total employment
impacts from the 2018 RTP/SCS are estimated to equal to 85,488 job years. As the timing of the
projects and operations vary over the planning horizon, Figure 2 reports the annual number of
direct, indirect and induced jobs associated with the RTP.
Figure 2 San Joaquin County Employment Impacts of RTP/SCS
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Conclusion and Other Impacts
This analysis shows that over the 25-year period, the RTP/SCS plan will generate significant
employment in San Joaquin County. Over the 2018–2042 period, the RTP/SCS calls for the
spending of over $11.4 billion on transportation improvement projects. The economic analysis
shows this will create an average of 3,400 jobs per year in San Joaquin County. The main
beneficiaries will be construction workers, placing an employment floor under this volatile sector.
However, job increases will also include workers in professional, supply and service firms that
support the effort. Furthermore, workers throughout the economy will feel the impact as
construction-related workers and firms increase their spending in sectors like retailing and
consumer services.
These investments are more significant than just their project associated impacts, as these
infrastructure investments will also enhance the County’s economic competitiveness. These are
long-term benefits that will endure beyond the projects life. Among the many long-term benefits
from this sort of investment are:
•

Reduced travel times because of investments alleviating congestion.

•

Expand labor markets across the County, and the region so that labor may move more
efficiently through a variety of transit modes.

•

Enhance the competitiveness and efficiency of the County’s goods movement system.

Therefore, despite the value and importance of the projects immediate impacts, focusing on it
alone omits potential effects from enhancing the County’s attractiveness as a business location,
including viability for corporate headquarters, and growing high-wage job opportunities because
of increased connectivity. Benefits may also include supporting the County’s travel and tourism
industry. Finally, as it enhances accessibility, these investments should benefit the County’s
overall quality of life. It is hoped that these impacts are examined in future updates to the
RTP/SCS. Recent studies of these long-term impacts in Southern California suggest that the
competitive impacts could be more than double the project construction and operation impacts
alone.
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Appendix A: Project Expenditures Impact Methodology
In order to analyze the economic impacts of these investments we utilize a model of the
economy, IMPLAN Version 3.1, with data for calendar year 2013 and its results adjusted to equate
to 2018 values. This model is in a sense a general accounting system of transactions between
industries, businesses, and consumers that estimates the range of economic impacts. Using the
IMPLAN modelling software we create complete, extremely detailed Social Accounting Matrices
and Multiplier Models of the San Joaquin County economy that enables in-depth examination of
the impacts of the airport and flight services.
IMPLAN was developed in the late-1970s by the United States Forest Service and researchers at
the University of Minnesota. The software was initially based on input-output accounts whose
analysis was pioneered in the Nobel Prize winning work of Wassily Leontief. As the software
evolved, it began using Social Accounting Matrices to incorporate transactions among
institutional agents in its analysis. Currently, IMPLAN is among the most widely used economic
impact modeling systems. It provides a transparent and detailed approximation of economic
impacts that is widely utilized by businesses and government agencies.
The full range of economic impacts that result from the expenditures, known as the Total Effect,
is the sum of the direct, indirect, and induced effects:
•

Direct Effects are the changes in jobs, income and output directly supported by the
projects.

•

Indirect Effects represent the iterative impacts of inter-industry transactions as supplying
industries respond to demand from the sector(s) where the initial expenditures occurred.
An example of an indirect impact would be employees of a wholesale supplier to a
construction company.

•

Induced Effects reflect the expenditures made by recipients of wages in the direct and
indirect industries. Examples of induced impacts include employees’ expenditures on
items such as retail purchases, housing, food, medical services, banking, and insurance.
9

In these analyzes, the total, direct, indirect, and induced effects are reported by employment,
output, and labor income:
•

Employment is the number of full- and part-time jobs based on an annual average of
monthly jobs. In other words, employment is measured as a full year of employment.
Thus, 3 temporary jobs that lasted for 4 months are reported as 1 job.

•

Output represents the value of industry production. It accounts for the total change in
the value of production in an industry for a given time period. Output varies as a measure
across industries. For manufacturers, the value of production is sales plus or minus any
change in inventories. For service sectors, the value of production equals their sales.
While for retail and wholesale trade, the value of production equals their gross margin
and not their gross sales.

•

Labor Income is the sum of employee compensation and proprietor income. Employee
compensation includes wages, salaries, benefits, and all other employer contributions,
while proprietor income consists of payments received by self-employed individuals, and
unincorporated business owners.

The economic model is defined for a specific geographic area, and economic impacts are
calculated for that area. Indirect and induced effects are calculated using regional purchase
coefficients calculated by IMPLAN, and thus economic impacts do not include spending outside
the region of analysis even if the purchases are made by individuals or businesses located within
that region.
•

Mainline Highway Improvements (11) $1,297.13m

•

Interchange Improvements (25) $866.85m

•

Regional Roadway Improvements (77) $843.64m

•

Railroad Crossing Safety Improvements (8) $226.91m

•

Bus Transit Improvements (55) $2,357.31m

•

Rail Corridor Improvements (34) $1,158.35m

•

Public Airport-Aviation Projects (25) $120.58m

•

Active Transportation and Community Enhancement Projects (18) $305.41m

•

Operations and Maintenance (68) $4,220.18m
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Appendix B: Scenario 1 Project Expenditures Economic Impacts
Local Impacts
Employment

91,314 Total Job Years
17.4% Indirect
18.1% Induced

Output
$13.92 Billion Total
18.5% Indirect
15.6% Induced
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2042

$800.0

2040

$900.0

2038

2036

2034

2032

2030

$100.0

2028

$200.0

2026

$300.0

2024

$400.0

2022

$500.0

2020

$600.0

Output Impacts ($ millions)
106 112
510
105 111
505
112 118
542
103 109
497
106 111
510
98 103
469
96 101
459
93 98
442
97 102
465
82 88
391
84 89
397
81 86
385
90 95
431
80 85
389
82 87
398
77 82
371
72 77
346
70 76
339
69 74
332
58 63
275
57 63
271
54 60
256
54 60
256
54 60
256
49 55
232

$700.0

2018

Timing of Local Output Impacts

San Joaquin County Output Impacts of Scenario 1
Induced Effect
Indirect Effect
Direct Effect

$0.0
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2042

2040

2038

5,000

2036

2034

2032

2030

2028

2026

1,000

2024

2,000

2022

3,000

2020

4,000

3,012
822
860
2,983
814
850
3,129
866
904
2,936
800
833
2,986
818
852
2,816
760 790
2,773
745 774
2,698
718 746
2,786
750 779
2,493
645 670
2,517
654 679
2,470
637 661
702
2,651
729
2,190
626 651
2,225
638 664
2,119
600 624
2,023
566 589
1,995
556 578
1,969
547 568
1,746
467 485
1,729
461 478
1,673
441 457
1,673
441 457
1,673
441 457
1,576
407 421

6,000

2018

Timing of Local Employment Impacts

San Joaquin County Employment Impacts of Scenario
1
Induced Effect
Indirect Effect
Direct Effect

-
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Appendix C: Scenario 2A (Preferred) Project Expenditures Economic Impacts 1
Local Impacts
Employment
85,488 Total Job Years
17.2% Indirect
18.0% Induced

Output
$13.62 Billion Total
14.6% Indirect
15.1% Induced

This is the preferred scenario and is the only scenario completely developed by staff, therefore its impacts are not
directly comparable with those of the other scenarios.

1
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Timing of Local Output Impacts
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Direct
Effect
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2,500
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850
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2,985
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2,918
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834
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802
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808
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2,656
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2,545
723
694
2,624
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2,340
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2,364
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2,315
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2,493
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2,044
585 611
2,079
548 572
1,975
515 537
1,881
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1,853
499 520
1,835
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1,604
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1,587
394 411
1,540
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1,540
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1,450
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1,441
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2035
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Effect
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Effect
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0
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Appendix D: Scenario 2B Project Expenditures Economic Impacts
Local Impacts
Employment
o

97,648 Total Job Years

o

17.4% Indirect

o

18.2% Induced

Output
o $15.20 Billion Total
o 14.6% Indirect
o 15.3% Induced
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$900.0

2040

2038

2036

2034

2032

$100.0

2030

$200.0

2028

$300.0

2026

$400.0

2024

$500.0

2022

$600.0

2020

$700.0

Output Impacts ($ millions)
114 120
550
113 119
545
121 126
585
112 117
539
114 120
552
106 111
512
104 109
502
101 106
484
105 110
507
90 94
428
91 95
434
89 93
422
98 102
469
87 91
425
89 93
434
84 87
407
79 83
383
78 81
375
76 80
368
65 69
311
64 68
306
61 65
292
51 57
240
57 61
269
56 60
267

$800.0

2018

Timing of Local Output Impacts

San Joaquin County Output Impacts of Scenario 2b
Induced
Effect

Indirect
Effect

$0.0
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2042

2040

2038

2036

2034

2032

2030

2028

1,000

2026

2,000

2024

3,000

2022

4,000

2020

5,000

Employment Impacts
3,205
870
918
3,176
862
908
3,331
917
966
3,137
851
895
3,188
869
914
3,017
811 851
2,974
796 836
2,896
768 807
2,985
800 840
2,659
688 720
2,680
696 728
2,632
680 711
2,813
744 778
2,339
665 695
2,372
677 708
2,266
640 668
2,169
605 632
2,141
595 622
2,111
585 611
1,886
505 527
1,868
499 520
1,812
479 500
1,677
419437
1,720
447 466
1,711
444 462

6,000

2018

Timing of Local Employment Impacts

San Joaquin County Employment Impacts of Scenario
2b
Induced
Effect

Indirect
Effect

0
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Appendix E: Scenario 3 Project Expenditures Economic Impacts
Local Impacts
o

In total for each $1 Million of expenditures 8.15 new jobs locally

Employment
o
o
o

91,559 Total Job Years
17.1% Indirect
17.8% Induced

Output
o
o
o

$13.66 Billion Total
14.6% Indirect
15.6% Induced
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$900.0

2040

2038

2036

2034

2032

$100.0

2030

$200.0

2028

$300.0

2026

$400.0

2024

$500.0

2022

$600.0

2020

$700.0

Output Impacts ($ millions)
107 113
515
106 112
510
114 120
549
105 110
504
108 113
517
100 105
476
98 103
466
94 99
448
99 104
472
84 89
397
84 90
398
82 87
386
88 94
420
78 83
377
76 81
365
70 76
338
66 71
313
64 70
306
63 69
302
55 61
259
54 60
254
51 57
240
51 57
240
51 57
238
50 56
236

$800.0

2018

Timing of Local Output Impacts

San Joaquin County Output Impacts of Scenario 3
Induced
Effect

Indirect
Effect

$0.0
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2042

2040
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5,000

2036

2034

2032

2030

2028

2026

2024

2022

2020

6,000

2018

Direct Effect

4,000

3,000

2,000

1,000

Employment Impacts
3,081
825
866
3,052
817
856
3,205
872
914
3,014
807 843
3,065
825
862
2,895
767 800
2,856
753 785
2,787
728 759
2,874
760 792
2,584
655 683
2,590
657 685
2,543
640 667
2,672
686 716
2,201
609 636
2,156
593 619
2,052
555 580
1,957
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1,930
511 533
1,915
506 528
1,749
445 465
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1,677
419 437
1,677
419 437
1,667
416434
1,662
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Timing of Local Employment Impacts

San Joaquin County Employment Impacts of
Scenario 3
Induced Effect

Indirect Effect

-
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Scenario Development
While SB 375 (2008) mandated the inclusion of a Sustainable Communities Strategy (SCS) within the
Regional Transportation Plan (RTP), this type of planning work was not new to SJCOG or the San Joaquin
County region. SJCOG had engaged in a number of efforts over the years to plan for more sustainable
communities. This legacy continues with the 2018 update to the aspirational (and first) 2014 SCS that is
again firmly rooted in, and supported by, timely and credible household and job growth forecasts, early
engagement and input from local agency planning and public works professionals, robust market
demand and economic studies, and innovative planning studies. Most importantly, this rigorous
attention to existing studies and on-going programs produces an SCS with implementation mechanisms,
either already in place, or currently under development. The paragraphs below discuss previous
planning efforts, studies, and the technical work that informed the development of the 2018 SCS in San
Joaquin County.
Beginning with 2014 Plan land-use distribution, SJCOG met with planning staff at San Joaquin County
and each of the cities in mid-2017 to gain an understanding of where growth had occurred since the
2014 Plan was prepared and to adjust the future growth distribution to reflect new development
projects, projects no longer active, or any changed assumptions for on-going projects. After careful
review of staff comments, local agency General Plans and other available planning documents, the four
2014 land-use scenarios were adjusted to reflect these new planning assumptions. The result was
three land-use scenarios for technical analysis and public outreach, numbered 1, 2 & 3. Scenario two’s
land-use was the 2014 Plan’s final land-use distribution, adjusted for any new planning assumptions.
That land-use distribution was used to produce two 2018 outreach scenarios, 2A and 2B, which differed
only in their financial assumptions. The final outreach scenario assumptions are detailed later in this
report.

Growth Forecasts
During development of the 2011 RTP, it became apparent that available forecasts from the California
Department of Finance (DOF) were too aggressive in their population projections, due primarily to
changed foundational demographic trends and vastly difference economic conditions then when the
projections had last been updated. SJCOG commissioned new forecasts in 2009 that painted
substantially lower population growth and began to reflect a deepening recession whose ultimate effect
on job growth was still not clear. SJCOG now partners with the University of the Pacific Center for
Business and Policy Research (CBPR) for its population, household and jobs forecasting. The most recent
forecasts include total population, total households, total housing units, and total employment by
industry sector by Census Designated Place (CDP). These forecasts were vetted with each jurisdiction in
San Joaquin County and adjusted by CBPR to reflect local knowledge. The forecast report and
methodology are included in Appendix R. The more current forecasts are much closer to updated
forecasts from the California Department of Finance – this comparison is also detailed in the CBPR report.

Previous Studies and Planning Efforts
San Joaquin County Regional Blueprint
In many respect SB375’s Sustainable Communities Strategy was a direct outgrowth of state funded
Blueprint Planning efforts – the highly successful effort undertaken by the Sacramento Area Council of
Governments (SACOG) was largely complete by the time SB375 was being drafted. The legislation passed
in 2008 during the development of the San Joaquin Valley Regional Blueprint (2009). SJCOG also adopted
a local Regional Blueprint in early 2010. The San Joaquin County Regional Blueprint was a first of its
kind planning document for the region whose principles, goals, and objectives aligned with the integrated
transportation and land-use planning set forth in SB375. This study laid the groundwork w i t h i t s
technical analysis and public outreach efforts for the planning framework for the 2014 RTP’s SCS. Many
of the technical aspects of the scenario planning exercises were directly incorporated into the SCS
scenarios, including attached/detached housing splits, and density estimates. These foundational efforts
are still evident in the 2018 Plan.
Higher Density Housing Study
This was also a product of the Valleywide Blueprint Planning effort. The study, completed by The Concord
Group in June 2012, looked at a variety of economic and demographic data, including PRIZM lifestage
cohorts, to produce a snapshot of both consumer-driven and viability-driven estimates of demand for
various housing product types. The conclusions and results of this study were directly incorporated into
the scenario planning exercises. The housing split goals of Scenarios 2a and 2b were directly informed
by this study.
Local Agency Climate Action Plans
Several local agency climate action plans were in t h e p r o c e s s o f i m p l e m e n t a t i o n during the
2018 scenario development process. These plans were considered with respect to any land-use or
transportation initiatives.
SJCOG Regional Smart-Growth Transit Oriented Development Plan
Adopted in 2012, this thoroughly vetted plan produced a variety of outcomes instrumental in the
development of the SCS. The most important among them was the infill sites inventory that was used to
direct infill and refill growth as part the alternative scenario development process.

SJCOG Regional Bicycle, Pedestrian and Safe Routes to School Master Plan
This document was consulted in developing the future bicycle infrastructure network and informed
potential need for the allocation of plan revenues to the Active Transportation element of the plan
investments.

Creation of Land Use Scenarios
Once all relevant studies and technical data had been assembled, SJCOG technical staff and its consultant
team at Fregonese Associates set about the technical work to refine and update the land-use scenarios.
Fregonese Associates is the developer Envision Tomorrow, the technical tool utilized to create the scenario
land-use patterns for both the 2014 and 2018 Plans. Fregonese updated the modeling platform to the
most current version, updated the underlying building and development type assumptions, and developed
a 2015 “current conditions” scenario. Performance indicators for comparison of the scenarios were either
derived directly from the Envision Tomorrow model platform or SJCOG’s travel demand model.
Information on the Envision Tomorrow software platform and its indicators is included as Figure M.1.
The SJCOG and Fregonese project team created four alternative scenarios (1, 2A, 2B, & 3), which varied
across four key elements: overall development pattern, housing options, growth location/intensity, and
transportation investments. The scenarios were designed to be presented to the public to offer a clear
explanation of the policy choices inherent in each scenario and how those choices tied directly to future
transportation investments in the county. The conceptual foundation for each public outreach scenario is
included on the graphic on the next page. These scenarios were presented at public workshops, on-line,
and at informational meetings in mid- to late- 2017. The scenarios were compared one against another
across several performance metrics, which are further outlined in Appendix M and Chapter 5. The full
public outreach process is detailed in Appendix N.

Final Scenario Selection
While there was some public support for all four scenario alternatives, public support was most notable
for Scenario 2A. In November 2017, SJCOG staff presented a recommendation to its RTP / SCS Working
Group to forward Scenario 2A as the basis of the land-use element and investment strategy for the 2018
RTP.
SJCOG staff emphasized that the recommendation:
•
•
•
•
•
•
•

Best Achieved the intent of SB375 within the boundaries of local agency General Plans
Was ambitious and achievable, aligning with ARB direction on GHG targets
Expanded on a longstanding multi-modal transportation vision
Provided for greater opportunities for transit use
Supported additional active transportation investment
Aligned with current market and economic studies
Had ambitious conservation goals

The working group was mixed in its support of the SJCOG staff recommendation. Of the nine group
members providing input, five supported Scenario 3, three supported Scenario 2a, and one supported 2a
with additional bike/pedestrian and transit elements. Two of those supporting Scenario 3, secondarily
supported 2a, and one supporting 2a secondarily supported 2a with enhanced transit and bike/ped options.
The group did not each a consensus. The recommendation was supported by the SJCOG standing
committees and was ultimately adopted by the SJCOG policy board.
After the required adjustments and recommendations were implemented by SJCOG technical staff, the
scenario formed the basis of 2018 RTP. The scenario represents a region-specific, balanced multi-modal
plan that not only achieves the intent and promise of SB 375, but one that can be implemented through
existing and planned programs and policies.
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Figure M.1

Scenario Planning with
Envision Tomorrow

www.frego.com

Why Use Scenario Planning?


Weigh choices against
consequences



Test policy options quickly



Prepare for uncertainty



Develop strategies to optimize
outcomes
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What is
Envision Tomorrow?



Suite of planning tools:
 Prototype


 Scenario


Builder

Return on Investment (ROI) model

Builder

Extension for ArcGIS

Prototype Builder (ROI Model):
Quick Building Modeler: Physical & Financial




Powerful as standalone tool
or integrated with Scenario Builder
Test existing regulations
for financial feasibility




Test impact of new
development regulations on:






Identify regulatory roadblocks

Financial feasibility
Fiscal impact
Housing affordability, etc.

Experiment with sensitivity of key
variables:




Height / FAR
Parking / Landscaping
Land Costs / Rents / Subsidies
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Model Prototypes Using Real Market Research:
Allows for “Reality-based Visualizations”

Use Prototypes for Reality-based
Visualizations and 3D Modeling

Reality-based Visualizations:
Exposition and Vermont Blvd, Los Angeles CA
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Scenario Builder:

Buildings

Scenario Painter for ArcGIS



Quickly paint scenarios using
financially feasible building
blocks



Compare multiple scenarios
across variety of indicators



Track progress in real-time

Scenarios

Indicators

Scenario Indicators:


Anything we can know about a building,
we can know about a scenario…


Housing and Jobs: mix and density



Jobs-Housing Balance



Land Consumption: vacant, agricultural, infill



Impervious Surface



Open Space



Housing Affordability



Resource Usage: energy and water



Waste Production: water, solid, carbon



Transportation: travel mode choice, vehicle miles traveled



Fiscal Impact: local revenue and infrastructure costs



Balanced Housing Index: how scenario housing mix
matches expected future demographic profile
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Who is Using Envision Tomorrow?










Sonoran/Lincoln
Joint Venture
Southern
California (SCAG)
Envision Utah
Chicago (CMAP)
City of Portland
Portland Metro
City of Tulsa

Lincoln Institute of
Land Policy

Featured in Case Study in
Urban Planning Tools for
Climate Change Mitigation
(2009)
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How is Envision Tomorrow unique?


Transparent and accessible tool
simple Arc-Excel link
 most calculations performed in Excel




Start at Building level
financially feasible scenarios
 wealth of available data on buildings
 easily modeled indicators (land use, energy, financial)




Open Source platform


University and institutional partners keep cutting edge

Scenario Building Process

Building Types

Development
Types

Scenario
Development

Evaluation

1

Step 1: Model a library of building types that are
financially feasible at the local level.
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Create Prototype Buildings
Use ROI Model…

Why start with buildings?


Easily modeled & lots of existing
data






Density and Design
Rents and Sales Prices
Costs and Affordability
Energy and Water Use
Fiscal Impacts

…to Create a Range of
Buildings

Scenario Building Process

Building Types

Development
Types

Scenario
Development

Evaluation

2

Step 2: Define the buildings, streets and amenities
that make up all the “places” in which we live, work
and play.
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Development Type Mix
A Variety of Buildings, Streets and Amenities Create a “Place”

Town
Center

Medium-Density
Residential

Single-Family
Residential

Scenario Building Process

Building Types

Development
Types

Scenario
Development

Evaluation

3

Step 3: Paint future land use scenarios to test the
implications of different decisions or policies.
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Real-time Scenario Building
and Evaluation
Select
Paint

See Changes Instantly

Compare Multiple Scenarios



Test land use policies
Experiment with new development patterns
RTP Forecast

Compact Design

Transit-Oriented
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Scenario Building Process

Building Types

Development
Types

Scenario
Development

Evaluation

4

Step 4: Compare the scenarios and monitor the
impact of land use decisions in real-time.

Monitor Indicators in Real-time
Detailed Tables

Quick Reference Graphs
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Scenario Evaluation


Evaluation Indicators:






Tier 1: minimal inputs required


Housing and Jobs: mix and density



Jobs-Housing Balance



Land Consumption: vacant, agricultural, infill



Impervious Surface



Open Space

Tier 2: moderate inputs required


Housing Affordability



Resource Usage: energy and water



Waste Production: water, solid, carbon

Tier 3: detailed inputs required


Transportation: travel mode choice, vehicle miles
traveled



Fiscal Impact: local revenue and infrastructure costs



Balanced Housing Index: how scenario housing mix
matches expected future demographic profile
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Illustrative Project List (Not Financially Constrained)
Jurisdiction

Facility Name/Route

Project Description

Project Limits

Project Cost

Caltrans
Caltrans

SR-12
SR-12

Mainline Highway Improvements Category
Widen from 4 to 6 lanes
Widen from 2 to 4 lanes

Lower Sacramento Road to Route 99
Lower Sacramento Road to I-5

$58,100,000
$75,000,000

Caltrans

SR-12/SR-88

Widen from 2 to 4 lanes

Within the joint Route 88/Route 12 corridor $72,500,000

Caltrans
Caltrans
Caltrans

I-5
SR-4 Extension
SR-99 Widening

Eight Mile Road to Gateway Boulevard
Navy Drive to Charter Way
Harney Lane to Turner Road

$25,000,000
$200,000,000
Not Available

Lathrop
Manteca

SR-120 at Yosemite/Guthmiller
SR-99 at Raymus Expressway
SR-99 at Olive Expressway
Interchange
I-5 at Gateway Boulevard
SR-99 at March Lane and
Wilson Way
SR-99 at Gateway Boulevard
I-205 at MacArthur
I-580 at Corral Hollow Road
I-580 at Lammers Road

Widen 6 to 8 lanes (inside)
Phase 2: New alignment from Navy Drive to Charter Way
Widen 4 to 6 lanes (inside) - CONSTRUCTION PHASE
Interchange Improvements Category
Reconstruct interchange - CONSTRUCTION PHASE
Construction of new interchange - CONSTRUCTION PHASE

Yosemite/Guthmiller
SR-99 at Raymus Expressway

$22,000,000
Not Available

Construction of new interchange at Olive Expressway

SR-99 at Olive Expressway

$100,000,000

Construction of a new interchange and auxiliary lanes (PM 36.0/36.9)
Construction of the March Lane/SR-99 interchanges with connections to
Wilson Way
Construction of new interchange
Modification of existing interchange - CONSTRUCTION PHASE
Modification of existing interchange - CONSTRUCTION PHASE
Construction of new interchange - CONSTRUCTION PHASE
Regional Roadways Improvements Category
Widen to 6 lanes
Widen to 6 lanes
Construct 6-lane Olive Expressway - CONSTRUCTION PHASE

I-5 at Gateway Boulevard

$80,300,000

Ripon
Stockton
Stockton
Stockton
Tracy
Tracy
Tracy
Lathrop
Lathrop
Ripon

Stockton
Stockton

Yosemite Avenue
Yosemite Avenue
Olive Expressway
Garrison Rd Extension to Austin
Construct 2-lane extension of Garrison Road
Rd
Extension of Doak Blvd
Doak Blvd
Davis Rd
Widen from 3 to 4 lanes
Construct 2 lane bridge to cross Calaveras River linking Ryde Avenue with
Feather River Dr. Extension
Feather River Drive
March Ln Widening
Widen from 6 to 8 lanes
Morada Lane
Construction of new 4 lane road

Stockon

Gateway Boulevard

Construct new 4 lane roadway

Stockton
Stockton
Stockton

Micke Grove Road
Airport Way
Airport Way

Widen from 2 to 4 lanes
Widen from 4 to 6 lanes
Widen from 4 to 6 lanes

Stockton

Airport Way

Widen from 4 to 6 lanes

Ripon
Ripon
Stockton
Stockton

Stockton

Pacific Avenue

Tracy
Tracy

Lammers Road
Linne Road

Ripon
Stockton
Stockton

Wilma Avenue at UPRR
Airport Way/BNSF
Morada Ln/UPRR (West)

Various
Agencies
Various
Agencies
RTD
Tri-Valley SJV
Tri-Valley SJV
Tri-Valley SJV
SJRRC
SJRRC
Manteca

Widen from 6 to 8 lanes including reconstruction of intersections, addition
of turn and acceleration lanes and construction/extension of a raised
landscaped median
Widen from 2 to 4 lanes
Widen from 2 to 4 lanes
Railroad Crossing Safety Improvements
Reconstruct existing overcrossing structure
At-Grade Crossing Improvements
Construct grade separation of roadway and railway
Bus Transit Improvements Category

$198,100,000

SR-99 at Gateway Boulevard
I-205 at MacArthur
I-580 at Coral Hollow Road
I-580 at Lammers Road

$99,300,000
$9,670,000
$20,000,000
$55,000,000

McKinley to UPRR
SR 120 to McKinley
Canal Boulevard to Raymus Expressway

Not Available
Not Available
$30,000,000

Jack Tone Road to Austin Road

$10,000,000

South Highland to Austin Rd
Bear Creek to Thornton Rd

$18,000,000
$3,700,000

Feather River Drive to Ryde Avenue

$4,400,000

El Dorado St to Holiday Dr
Lower Sacramento Rd to West Ln
South of Live Oak Blvd, SR-99 to Micke
Grove Road
Eight Mile Road to New Gateway Blvd
Arch Road to French Camp Road
Industrial Drive to Eighth Street
Carpenter Road to Dr Martin Luther King
Jr Blvd Way

$7,360,000
$36,050,000
$9,900,000
$5,900,000
Not Available
Not Available
Not Available

Hammer Lane to March Lane-Between the
$55,800,000
Calaveras River and Hammer Lane
Phase 1: I-205 to Old Schulte Road
Corral Hollow Road to Chrisman Road

$35,000,000
$8,600,000

Wilma Avenue at UPRR
Airport Way/BNSF
Morada Ln/UPRR (West)

$10,000,000
$2,800,000
$34,600,000

Various

Various unfunded capital improvements

Various locations

Not Available

Various

Various unfunded operational improvements

Various locations

Not Available

Solar Power Project (Phase II)
Rail Corridor Improvements Category
DMU/EMU service - Capital Costs
DMU/EMU service - Operating Costs
DMU/EMU service - Operating Costs
ACE Capital Improvements associated with 9th and 10th trains
ACE Operational Improvements associated with 9th and 10th trains
Construct multimodal station
Public Airport-Aviation Projects Category

Stockton Metropolitan Area

$40,000,000

Between Tracy and Livermore
Dublin/Pleasanton BART to West Tracy
West Tracy to River Islands

McKinley Ave at the UPRR Oakland Sub.

$10,000,000
$1,391,000,000
$190,000,000
Not Available
Not Available
$10,000,000

Various Locations

Not Available

Various Locations

Not Available

Altamont Pass Corridor
Altamont Pass Corridor
Altamont Pass Corridor

McKinley Avenue Station

San Joaquin
Stockton Metro Airport
Various Unfunded Capital Improvements
County
Tracy
Tracy Municipal Airport
Various Unfunded Capital Improvements
Active Transportation and Community Enhancement Projects Category
Miscellaneous regional bicycle,
Various
pedestrian, and safe routes to
Various Unfunded Needs
school facilities and programs
Miscellaneous regional
Various
community enhancement
Various Unfunded Needs
projects
Operations and Maintenance Category
Various Street and Roadway
Various
Rehabilitation of various streets and roads
Rehabilitation
Various

SR-99 at March Lane and Wilson Way

Traffic Flow Improvements and
Systems Managements

Signal System Improvements, Operational and Intersection Improvements
to Smooth Traffic Flow, Closed Circuit TV, Freeway Service Patrols

Various locations throughout San Joaquin
Not Available
County
Various locations throughout San Joaquin
Not Available
County

Various Locations

Not Available

Various Locations

Not Available
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VALLEYWIDE CHAPTER
ONE VALLEY: THE SAN JOAQUIN VALLEY PROFILE
Geography
The San Joaquin Valley (Valley) is the southern portion of the Great Central Valley of California [Figure 6-1].
The San Joaquin Valley stretches from the Tehachapi Mountains in the south to the San Joaquin Delta in the
north, a distance of nearly 300 miles. The eastern boundary is the Sierra Nevada Mountains, which reaches
elevations of over 14,000 feet, while the western boundary is the lower coastal ranges. The Valley floor is about
10,000 square miles in size.
Figure 6 - 1
San Joaquin Valley Topography

For the purposes of this report, the San Joaquin Valley is considered to include the entirety of the counties of
San Joaquin, Stanislaus, Merced, Madera, Fresno, Kings, Tulare and Kern. The total area of the eight counties
is 27,383 sq. mi. (larger than West Virginia). Kern County straddles the Sierra Nevada Mountains and occupies
a portion of the Mojave Desert. The desert portion of Kern County (about 3,650 sq. mi.) is within the
Southeastern Desert Air Basin, while the remainder of Kern County and the other counties are in the San
Joaquin Valley Air Basin.
On the Valley floor, the topography is generally flat to rolling, and the climate is characterized by long, very
warm summers, and short, cool winters. Precipitation is related to latitude and elevation, with the northern
portions of the valley receiving approximately 12-14 inches of rain a year, while the southern portion has an
annual average of less than six inches. Snow rarely falls on the Valley floor, but heavy winter accumulations are
common in the Sierra Nevada Mountains.
The Valley occupies an area between the two largest metropolitan areas in California, San Francisco and Los
Angeles. The major transportation facilities run generally north/south through the Valley and include State
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Route 99, Interstate 5, Union Pacific Railroad and Burlington Northern & Santa Fe Railroad. Several highways
and some rail lines cross the Valley east/west including State Routes 4, 120, 152, 198 and 58 among others. In
addition, the Valley contains numerous oil and natural gas pipelines, a myriad of telecommunication facilities,
distribution centers, the Port of Stockton, and air travel corridors.
Population
While the Valley is largely rural in nature, it does contain several large cities and suburbs with a total
population of a little over 4 million people (more than the population of 24 states). The eight Valley counties
are a part of seven Metropolitan Statistical Areas (MSAs): Stockton (San Joaquin County), Modesto (Stanislaus
County), Merced, Fresno-Madera, Hanford-Corcoran (Kings County), Visalia-Porterville (Tulare County) and
Bakersfield (Kern County). Most of the Valley’s population resides along the State Route 99 corridor including
four cities of over 150,000 people (Fresno, Bakersfield, Stockton and Modesto) [Figure 6-2]. Population
growth has been sustained and significant [Figure 6-1]. In 1970, the eight San Joaquin Valley counties had a
population of just over 1.6 million. By 2015, the population had increased 149% to over 4 million [Figure 6-3].
The Valley continues to be one of the fastest growing regions in the state. The Valley accounted for 8.2% of
California’s total population in 1970 and has grown to account for 11% of California’s total population now. By
2050, the Valley is projected to capture 15% of the state’s population [Figure 6-4].
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Figure 6 - 2
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Figure 6 – 3

San Joaquin Valley Population Growth by County

Figure 6 - 4
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Figure 6 - 5

Future population growth is also expected to be sustained and significant. Both ends of the Valley are under
growth pressure from the neighboring metropolitan areas of Los Angeles and the San Francisco Bay Area in
addition to the natural growth rate in the Valley. Population in the eight Valley counties is projected to reach
just a little over 6 million by the year 2050, using growth projections from the California State Department of
Finance (DOF) [Figure 6-3].
Economy
The San Joaquin Valley is famous for agricultural production. All eight counties rank within the top twelve of
California’s 58 counties. In addition, if the Valley were a state, it would be the top agricultural producing state
in the country. The Valley produced $34.7 billion in agricultural products in 2015 This amount is over double
the remainder of California and more than the next highest producing state, Iowa
[Figure 6-7].
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Figure 6 - 6

Figure 6 - 7

Agriculture accounts for 12% of the Valley’s jobs [Figure 6-8]. In comparison, only 2% of the state and
nation’s jobs are in agriculture [Figure 6-9]. Other major employment sectors in the Valley are education,
health and social services (21.38%) and retail trade (11.4%).
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Figure 6 - 8

Figure 6 - 9
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Economically Distressed Area
The San Joaquin Valley is one of the most economically distressed regions in the United States. High
unemployment rates have historically plagued the Valley. As shown in Figure 6-10, in 2015 the Valley’s
unemployment rate was 8.3%, in contrast to 6.2% and 5.2% for the state and the nation, respectively. According
to the Bureau of Labor Statistics, “unemployment rates fell in all eight San Joaquin area counties from August
2013 to August 2015. The largest two-year decrease occurred in San Joaquin County, down 3.5 percentage
points, followed by Stanislaus County, down 3.4 points. Seven of the eight counties had unemployment rate
decreases that were larger than the national decrease of 2.1 percentage points. Kern County had the smallest
unemployment rate decline, 1.6 percentage points, from August 2013 to August 2015. Tulare County had the
highest jobless rates in the area in August for each of the past three years.”
Figure 6 – 10

Educational levels for Valley residents lag behind those of California and the United States. Only 24.9% of
persons 25 years of age and older have a college degree, compared to 39.9% and 38.8% for the state and nation,
respectively [Figure 6-11].
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Figure 6 – 11

With the Valley’s mix of employment types, high unemployment, and low educational attainment levels, the
Valley is plagued with a low median household income. As shown on Figure 6-12 below, the Valley’s median
household income of $46,000 is far below the state and nation’s averages of $61,000 and $53,400.
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Figure 6 - 12

The economic plight of the San Joaquin Valley is starting to be recognized at a national level. The
Congressional Research Service (CRS) completed a study in 2005 (California’s San Joaquin Valley: A Region
in Transition) comparing the economic conditions of the San Joaquin Valley to the Central Appalachian region,
another severely economically distressed region. The Central Appalachian region (primarily eastern KY and
parts of WV, TN and VA) is the most economically distressed sub-region within the Appalachian Regional
Commission (ARC). ARC was created by Congress in 1965 in response to the persistent socioeconomic
challenges in the Appalachian region. Economic conditions in the Valley were shown to be comparable to
Central Appalachia and lagging far behind the state of California as a whole and the United States. For
example, poverty rates in the Valley are similar to the poorest region of the Appalachians and are actually
trending worse than the Central Appalachian region.
While being one of the most economically challenged regions in the country, the Valley has traditionally
received far less federal assistance than other regions in the United States. The CRS study also showed that the
Valley is lagging behind the Appalachian region, California and the United States in per capita federal
expenditures.
Figure 6-13 below indicated that in 2010, the per capita federal government expenditure for the Valley and each
of its eight counties was still far below that of California and the United States. With the termination of the
Federal Financial Statistics Program, the per capita federal government expenditure data after 2010 has been
discontinued.

6 - 10

VALLEYWIDE CHAPTER
Figure 6 - 13

Demographics
The Valley has a younger population than California as a whole and the United States. In 2015, 39.27% of
Valley residents were under the age of 25 compared to 33.4% for California and 32.8% for the United States
[Figure 6-14].
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Figure 6 - 14

The residents of the Valley are more ethnically diverse than those of California and the United States.
According to the 2015 American Community Survey, 63% of the Valley’s inhabitants are minority (non-white),
compared to 61% and 37% for the state and nation [Figure 6-15].
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Figure 6 - 15

VALLEY SUCCESS IN PARTNERING AND PLANNING
Air Quality
Background
The SJV is one of the largest and most challenging air quality nonattainment areas in the United States. The
SJV nonattainment area includes eight counties from San Joaquin County to Kern County on the Western
border of the Sierra Nevada range. These counties represent a diverse mixture of urban and rural
characteristics, yet are combined in a single nonattainment area that violates federal health standards for ozone
and particulate matter. Air quality monitoring stations continue to indicate that the San Joaquin Valley is
among the worst polluted regions in the country. Since the eight counties are combined into a single
nonattainment area, there is a coordinated approach for compliance with the federal Clean Air Act. That
coordinated approach is essential in meeting the Valley’s goal to provide clean air to all residents.
Coordination
On-going coordination with federal, state, and local partners has been, is, and will continue to be critical to the
meeting the goal of providing clean air to all San Joaquin Valley residents. As one of the few multijurisdictional planning areas in the country, the individual decisions and actions of each of the SJV Regional
Planning Agencies (RPAs) have the potential to affect the entire San Joaquin Valley. This coordination process
is critical to documenting compliance with the Federal Clean Air Act, as well as enabling the expenditures that
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build and maintain transportation infrastructure; investments which provide valuable jobs to San Joaquin Valley
residents.
Transportation Conformity
The primary goal of the transportation conformity process is to assure compliance with transportation
conformity regulations with respect to the requirements for Regional Transportation Plans (RTPs), Federal
Transportation Improvement Programs (FTIPs), amendments, compliance with the California Environmental
Quality Act (CEQA), implementation of applicable transportation control measures (TCMs), and applicable
State Implementation Plans (SIPs). Since coordination efforts have begun, the SJV RPAs have been successful
in complying with conformity requirements for the 2004 TIP/RTP, 2006 TIP, 2007 TIP/RTP, 2011 TIP/RTP,
and 2014 TIP/RTP. In addition, FHWA has determined that the SJV RPA planning processes substantially
meet the federal planning requirements. TIP/RTP Amendments, including coordinated amendment cycles and
development of valley-wide process to be federally approved.
Continued examples of SJV RPA coordinated efforts with respect to transportation conformity include the
following:





Monitoring and testing of transportation model updates;
Continued documentation of latest planning assumptions and compliance with the transportation
conformity rule and corresponding guidance documents;
Drafting of valley-wide procedures for RPA staff use, with detailed instructions from the execution of
EMFAC to post-processing of emissions results consistent with applicable SIPS; and
Preparation of boilerplate documentation, including draft public notices and adoption resolutions, as
well as draft response to public comments.

Sustainable Communities Strategies
Introduction
California’s Sustainable Communities and Climate Protection Act of 2008 (Sustainable Communities Act, SB
375, Chapter 728, Statutes of 2008) supports the State's climate action goals to reduce greenhouse gas (GHG)
emissions through coordinated transportation and land use planning with the goal of more sustainable
communities.
Under the Sustainable Communities Act, the California Air Resources
Board (ARB) sets regional targets for GHG emissions reductions from
passenger vehicle use. In 2010, the ARB established these targets in the
San Joaquin Valley as GHG reductions of 5% by 2020 and 10% by 2035.
The ARB is currently in the process of setting the second round of
targets for the regions. Under Senate Bill 375, each Metropolitan
Planning Organization (MPO) in the State is required to develop a
Sustainable Communities Strategy (SCS) as part of their Regional
Transportation Plan (RTP) to demonstrate that, if implemented, the SCS
will attain or exceed the greenhouse emission reduction targets. If the
targets cannot be met, then an Alternative Planning Strategy (APS) needs
to be developed.
The SCS outlines the plan for integrating the
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transportation network and related strategies with an overall land use pattern that accounts for projected growth,
housing needs, changing demographics, and forecasted transportation needs among all modes of travel.
For the San Joaquin Valley, each MPO is scheduled to approve their SCS as an element of their Regional
Transportation (RTP/SCS) in 2018. Referred to as the RTP/SCS, each Valley COG has developed an
investment strategy that outlines their region’s transportation future through 2042. Each RTP/SCS in the Valley
goes in-depth into the projects, policies, and strategies that will achieve compliance with state laws while
delivering a financially constrained plan matching forecasted revenues with transportation demands. Some
achievements of the collective RTP/SCS include:








Provision of transportation and travel choices
Improving safety, mobility, efficiency of the transportation system
Maximizing economic competitiveness/economic vitality
Facilitating goods movement
Building healthy and active communities
Improving the environment
Providing a range of housing choices

Valleywide Coordination on RTP/SCS Efforts
Valley Visions
While SB 375 mandated individual development of the RTP/SCS, the eight MPOs in the San Joaquin Valley
have had a history of collaboration in this process to share information, best practices, and foster consistent
approaches to RTP/SCS development. The eight COGs participated in a joint grant proposal to the California’s
Strategic Growth Council for Proposition 84 funding. The grant was funded and launched as “Valley Visions”
in the 2014 RTP/SCS process
Valley Visions was implemented as a series of planning efforts underway throughout the San Joaquin Valley. It
took a big-picture look at how the Central Valley grows over time in a way that uses resources efficiently,
protects existing communities, conserves farmland and open space, and supports the Central Valley economy,
ultimately reducing future greenhouse gas emissions. The Valley Visions logo was provided to each COG to
use and customize to their region if they wanted.
One of the tasks identified in the successful grant proposal was enhancement of the eight COG’s individual
public outreach efforts with a valleywide campaign. The project scope for this task included templates/written
materials for customization, a media campaign to engage residents and publicize outreach efforts (social media,
newspapers, radio and/or TV), and to assist with the development of SB 375 required workshops and hearings.
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Of particular note was an informational video on the SCS process provided in three languages: English,
Spanish, and Hmong and the media campaign that was active during the months of August, September, and
October 2013. The videos were made available on YouTube, with links on the Valley Visions web page
(www.valley-visions.org).

Valley Visions is yet another example showcasing the successes in valleywide collaboration. The eight counties
of the San Joaquin Valley coordinated some aspects of these planning efforts and maximized resources, while
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each area’s Metropolitan Planning Organization (MPO) developed a separate plan. This effort helped the Valley
COGs brand a consistent message about sustainability.
Goods Movement
Introduction
In the Statewide Goods Movement Action Plan, the California Department of Transportation (Caltrans)
designated the Valley as one of the State’s four major international trade corridors. The San Joaquin Valley
(SJV) is experiencing the demands of the modern global logistics system across a range of goods, from raw
agricultural materials to consumer products. The critical role that the SJV plays in California and the nation’s
food supply will continue to require an effective goods movement system to distribute and export products
quickly and efficiently. The growing regional population, and that population’s growing expectations, will
require increased attention to the safe and reliable movement of goods consistent with competing needs for
infrastructure and greater sensitivity to emissions and congestion. Continued pressure on costs and profits is
leading shippers and receivers to seek transportation efficiency gains wherever they can be found. Within the
SJV, that goal translates to continual fine-tuning of logistics chains and transportation practices, and to a
willingness to shift production and distribution facilities and activities to achieve the optimum combination.
Due to its central location, relatively inexpensive land, labor force, and multimodal transportation system, the
Valley has also become a major distribution point for international exports and consumer products. Prior to the
recession, the Valley was the fastest growing population center in California and is poised to return to this
position as the economy recovers.
Figure 6-16 - General Electric LNG Locomotive

Many of the agricultural products that the Valley produces are
exported through California’s rail, marine and airport systems as
well as using the highway and roadway systems to move
commodities from farm, to processor/packer, to market. While
Interstate 5 and State Route 99 are the two primary north/south
transportation arteries, SR 99 is the transportation backbone of the
San Joaquin Valley and is served by many significant east-west
corridors such as SR-58, SR -120, SR-180, I-580 to 205, SR-152,
SR-198, and SR-46.
Figure 6-17 – Hybrid Semi-Truck Technology

The Valley, as a region, needs to effectively plan for efficient
goods movement and successfully partner with the private sector,
state and Federal agencies to make necessary investments. A
failure to effectively plan and invest could result in congested and
poorly maintained highways, lost economic opportunities due to
inadequate access to markets, land use conflicts between logisticsoriented business and growing communities, and poor air quality
due to diesel emissions. Emphasis on system-wide efficiency,
alternative fuel technology (see figures 1-3) and a comprehensive
goods movement system seem to have become key elements of
competitive funding. It is anticipated these trends will continue to
shape transportation policy and that future funding may emulate
the approach of the state’s Trade and Congested Corridor Programs funded through Senate Bill 1.
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Figure 6-18 – Emerging Cleaner Semi-Truck Technologies

Emerging Technologies
Figure 6-19 – Siemens eHighway

eHighway is an energy-efficient, low-emission solution that Siemens developed for heavily traveled short-haul
truck routes. It includes overhead electric lines for the highway, and electric or hybrid trucks with intelligent
pantographs to pick up current. A sensor system enables the pantograph to automatically make and break
contact with the overhead line at speeds as high as 90 kph. As long as there’s an overhead line, the trucks
generate no local emissions at all. On conventional roads, depending on what type of drive they use, they switch
over to diesel, gas or battery mode. An eHighway, with about 80 percent efficiency, is about twice as efficient
as transport via a diesel truck. That’s because electric drives are more efficient. On top of that, transmitting
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electricity via overhead lines is very environmentally friendly – efficiency here is 99 percent. The eHighway’s
energy efficiency increases even further if the trucks recycle electric braking energy back to the supply network.
In 2015, Siemens announced it would build the world’s first eHighway project in California near the Ports of
Long Beach and Los Angeles, the two largest ports in the U.S. Today. This first-of-its-kind system will use
electricity delivered via overhead lines to electrify road lanes and provide clean and efficient power to trucks.
Using electricity to power the heavy-duty trucks that travel on the 1-mile stretch near the ports will result in
significantly reduced emissions and lower noise pollution.
Siemens’ Steffen Goeller, the head of our Rail Electrification business noted in his panel Moving Freight into
the Future that “this California project is crucial to understanding how electricity can answer today’s
transportation challenges. By installing the technology in a real-world scenario, it can be evaluated with a view
of how it can be scaled up not only to connect the ports, but possibly on surrounding freeways and in other
cities.”
The SJV should coordinate with Caltrans, CARB, and SJVAPCD to explore the possibility of developing a
zero-emissions freight corridor along SR 99 that connects SJV distribution and shipping with the Ports of Long
beach and Oakland.
Background
In 2007, The San Joaquin Valley Regional Planning Agencies developed the San Joaquin Valley Regional
Goods Movement Action Plan (2007). The purpose of the plan was to provide a knowledge base for the
understanding of freight and goods movement issues facing the San Joaquin Valley. The plan identified freight
flows for the region, and developed the San Joaquin Valley Truck Model tool and scenario testing. Since that
time a number of goods movement studies have been completed that build on the previous work efforts and
further refined the criteria and decision-making process while identifying vital goods movement networks for
the multi-county region.
Previous goods movement studies for the Valley:
 San Joaquin Valley I-5/SR99 Goods Movement Corridor Study (2017)
 San Joaquin Valley Goods Movement Sustainable Implementation Plan (2017)
 San Joaquin Valley Interregional Goods Movement Plan (2013)
 Updated State Route 99 Business Plan (2013)
 SR 223, 166, 119, 46 and 65 Truck Origin and Destination Studies (2011)
 East Side Business Plan (Short Haul Rail), Tulare County (2010)
 SR 58 Origin and Destination Truck Study (2009)
 Interstate 5 and State Route 99 Origin and Destination Study (2009)
 Draft San Joaquin Valley Regional Goods Movement Action Plan (2008)
 San Joaquin Valley Regional Goods Movement Action Plan (2007)
 California Interregional Intermodal System (CIRIS) Implementation Plan (2006)
The three most current studies will be summarized below.
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San Joaquin Valley Interregional Goods Movement Plan (2013)
This San Joaquin Valley Interregional Goods Movement Plan
builds upon traffic, logistics, and long-term infrastructure
improvement planning efforts throughout the study area,
including the SJV Regional Goods Movement Action Plan
(2007), corridor studies along SR 99 and other highways around
the region (including SR 58 and SR 152), truck circulation
studies to identify access points and routes for trade goods
throughout the SJV region, and numerous rail studies that explore
the use of the rail mode in a robust goods movement system.

Figure 6-20 – Inside a Distribution Center

Building on these prior efforts and new analysis, the purpose of this study is to develop a plan of prioritized
projects, strategic programs, and policies that will guide goods movement planning for the region in the future.
The plan is based on an analysis of the economic and global trade trends that are driving the demand for goods
movement in the SJV region and includes a forecast of future freight flows and demand by transportation mode.
The plan also includes an evaluation of infrastructure needs that were the basis of many of the projects that were
selected. While accommodating growth in goods movement demand is important to ensuring the economic
health of the SJV region, this growth must be achieved in an environmentally sustainable manner. The plan
includes strategies for improving the environmental performance of goods movement in the SJV and mitigating
impacts on communities. The plan concludes with a discussion of funding and implementation strategies so the
SJV regional transportation agencies can move forward with next steps to realize the vision embodied in the
plan.
San Joaquin Valley Goods Movement Sustainable Implementation Plan (2017)
The purpose of this study was to build on the work conducted in the SJV Interregional Goods Movement Plan,
and take the next steps to address issues raised in the SJV Interregional Goods Movement Plan (2013). This
was accomplished by designating priority first and last-mile goods movement connectors and identifying any
needed improvements to the connectors; identifying truck route and parking needs and strategies; identifying
priority rural corridors; developing a framework for improving and maintaining the Vallewide truck model; and
coordinating all of these efforts with the Valley Regional Transportation Planning Agencies’ (RTPA)
Sustainable Communities Strategies (SCS) and other planning efforts at the local, state, and federal level.
This study tackled several of the issues identified in the SJV Interregional Goods Movement Plan, including:
 Identifying high-priority, first- and last-mile connectors that emphasize improved connectivity to critical
economic sectors. The study also identifies connector needs and recommends a plan of improvements
and an approach to funding.
 Identifying areas of concern related to truck routing and parking and identifying truck route and parking
needs and proposing policies, guidelines, and improvements to ensure truck routes are well planned,
provide access and maintain continuity across jurisdictional lines. The study examined parking needs
and shortages and proposes options to improving information about legal parking, encouraging the
development and expansion of private truck stops and parking facilities, and identifying locations for
new state or public parking facilities.
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Identifying rural and connecting urban priority corridors. This information will support the process by
which the State will designate critical rural and urban corridors and their inclusion in the National
Priority Freight Network as required by the FAST Act.
Recommending improvements to the SJV goods movement model and a process to ensure that it is kept
up to date with the best available data inputs and freight modeling best practices. To this end, the study
developed a concept for institutionalizing freight modeling to support freight planning in the Valley so
that good movement considerations become a part of the core analytical capabilities in each of the
Valley Councils of Government. The revised model and supporting data can then be used to generate
performance measures that are consistent with Federal and state guidance and that are linked to the SJV
Interregional Goods Movement Plan Vision and Goals.

Connector Needs and Strategies
Performance metric data collected for select connectors revealed multiple needs that could improve safety
and efficiency on connectors throughout the regional. Examples include:
 Improved signage for both passenger and commercial vehicle traffic.
 Safety analysis and improvement.
 Signal coordination on truck routes.
 Pavement quality improvements.
 Exploring design standards for heavy truck routes and connectors.
Truck Parking Recommendations
After reviewing previous reports and discussing the issue with public agencies, truck stop operators and
truck drivers, several factors were identified that contribute to the truck parking problem in the Valley. The
following recommendations to improve conditions should be considered:
 Planning and Funding
o Improve data collection and analysis to have a better understanding of short-term and long-term
parking demand.
o Work with law enforcement to educate and train them about improved use of safe and available
parking spaces.
o Update plans and investment programs to include truck parking solutions, both for facilities and
technology for truck parking information services.
o MPOs should consider ways to incentivize land use decisions to facilitate private-sector
expansion of existing facilities or opening of new ones.
o Surplus public properties can be converted to truck stops.
o Funding provided by FAST could be used to construct or expand truck parking facilities and
deploy tools for commercial motor vehicle drivers to find safe, available places to park and rest.


Demand Control
o Policies that incentivize off-peak deliveries can reduce demand for long-term parking spaces.
o Truck circulation is a problem in some older parking facilities that are not designed for larger
trucks.
o Shippers/receivers often demand that drivers leave the facility immediately after delivery.
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Recommended Next Steps
The SJV Sustainable Implementation Plan has
identified a system of truck corridors and
connectors and recommendations for how to
proceed with improvements on these roadways
to address identified needs. In order to move
forward
with
these
recommendations,
implementation actions should be taken in four
key areas:
1. Taking steps to secure funding for near-term
opportunities;
2. Conduct additional local analysis to prioritize
corridor improvements, including truck
parking;
3. Establish a process for regular input on
connectors, priority corridors and truck
routes; and
4. Work with Caltrans to adapt the statewide
freight model for Valley applications.

Figure 6-21 - SJV Freight Clusters

San Joaquin Valley I-5/SR99 Goods Movement
Corridor Study (2017)
Interstate 5 (I-5) and State Route 99 (SR 99) play
critical and unique roles as the major goods
movement facilities in the Valley. At present, 92
percent of goods in the Valley are carried by truck,
and this is not expected to change in the near future. I-5 and SR 99 carry the highest volumes of trucks in the
Valley and in some locations, among the highest volumes in the state. This is a reflection of the traditional
north-south orientation of freight flows in the Valley, associated with the through routing of trucks to connect
the major coastal urban areas to the north and south of the Valley, the north-south orientation of the Valley’s
major urban centers, and the need to access major east-west interstate connections north and south of the Valley
itself.
I-5 is the route that is favored for long-haul movements. It carries higher levels for through traffic and there has
traditionally been less development along this route. However, new developments in warehousing and
distribution centers and manufacturing are taking advantage of access to I-5. Increasing traffic that is being
generated within the Valley uses I-5 for national connections. SR 99 runs through each of the urban areas in the
Valley and includes truck traffic distributing goods to/from these areas. It also provides connections to eastwest routes that support the farm-to-market traffic and connections between farms and food processing that
characterize the agricultural supply chain. It is the backbone of the intra-Valley goods movement and a major
route for commuters who share the road with trucks in the urban centers.
A major effort and focus of this study involved identifying major truck generators in the Valley. This study
identified seventeen major freight clusters responsible for a large percentage of truck trips within the Valley and
to and from other regions I California. Each of these clusters consists of some combination of intermodal
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facilities, distribution centers, and/or large manufacturing firms. The clusters are distributed throughout the
Valley, with four located in San Joaquin County, two in Stanislaus County, one each in Merced and Madera
counties, one in Fresno County, one in Kings County, three in Tulare County, and four in Kern County.
 The San Joaquin Valley I-5/SR99 Goods Movement Corridor Study is divided into seven tasks, of which
the Final Report incorporates Tasks 1, 2, 3, 4, and 7. Tasks 5 and 6 covered coordination in support of
the other tasks. The Tasks covered in the Final Report are: Establish the need for streamlining goods
movement.
 Name specific “pain points” and priorities for mitigation.
 Identify mitigating projects and programs.
 Identify mitigating projects and programs.
 Evaluate the feasibility of implementing projects and programs.
 Analyze potential for technical demonstration of specified technology.
Goods Movement Projects
The three key basis for selection of the projects are as follows: 1) they are located on I-5 or SR 99 corridors and
would improve economic efficiency and productivity, alleviate mobility and safety related goods movement
issues, as well as support the growth of agricultural and industrial land uses; 2) they are located on connectors
between I-5 and SR 99 corridors and would meaningfully increase network redundancy and alleviate congestion
on the SR 99 corridor, along which a majority of freight clusters are located; and/or 3) they are located on key
ingress/egress routes of the San Joaquin Valley region and would likely enhance its economic opportunities of
handling trade and logistics for the ports and large populations in the Bay Area and Southern California.
Figure 6-22 - SJV Freight Clusters
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Information collected for the projects includes: 1) location and route, 2) project ID, 3) project title and
description, 4) project type, 5) project cost, 6) timeline for implementation, and 7) source of project
information. The following provides information about projects planned along I-5 and SR 99, as well as along
some major east/west or north/south connectors between I-5 and SR 99 that may alleviate SR 99 congestion.
The timeline for project implementation was 0-5 years, 6-15 years, 16-24 years, and 25 or more years. The
projects with an implementation timeline of 0-5 years in each Valley County are as follows:
Fresno
 California High-Speed Rail Project-SR 99 Re-Alignment
 Mountain View and SR 99 Overcrossing: Widen Overcrossing and Improve Ramps
 NB SR 99 Herndon Off Ramp: Signalize & Widen Ramp
 Widen I-5 between Kings County and Merced County lines
 Widen SR 99 from 6 to 8 lanes from Central Ave to Bullard Ave.
Kern
 Centennial Corridor
 Centennial Connector - SR 58/Cottonwood Rd to Westside Parkway
 Brown Material Rd to I5 - interchange upgrade at 1-5 - Phase 4A
Madera
 SR99: 4-Lane Freeway to 6-Lane Freeway Ave 12 to Ave 17
 SR99: Madera 6 Lane
 SR99: Reconstruct Interchange
 SR99: South Madera 6 Lane
 Widen SR99: In Fresno & Madera Counties, from south of Grantland Ave UC to north of
Avenue 7
Merced
 Highway 99: Livingston Widening Northbound
 Highway 99: Livingston Widening Southbound
 Widen SR 152 between SR 99 and US 101 (in Merced County)
San Joaquin
 I-5 at Louise Avenue Interchange
 I-5 at Roth Road Interchange
 Widen I-5 between SR 120 and I-205
 Widen I-5 from 1 mile north of SR 12 to SR 120
 Widen SR 99 from French Camp Rd to Mariposa Rd 6 to 8 lanes, with new interchange
 SR 99 at Austin Road Interchange
 SR 99 at Eight Mile Road Interchange
 SR 99 at Gateway Boulevard Interchange
 SR 99 at Main Street/UPRR Interchange (Ripon)
 SR 99 at Morada Interchange
 SR 99 at Raymus Expressway Interchange
 SR 99 at Turner Road Interchange Operational Improvements
 Widen SR 12 between I-5 and SR 99
 Widen SR 120 between I-5 and SR 99, with new interchange at SR 99
Stanislaus
 SR 99 Interchange Ramp and Auxiliary Lane Improvements
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Tulare


SR 99 & Hammett Rd
SR 99 & Briggsmore Interchange
SR 99 Reconstruct Interchange at Fulkerth Road
SR 99 Reconstruct to 8-lane Interchange - Phase II
I-5 to Rogers Road: Interchange Improvements and Widen Sperry Ave
Widen SR 99 from 6 to 8 lanes in Stanislaus County
Widen SR 132 connecting SR 99 and I-580
State Route 99/Betty Drive Interchange

Kings County did not have any projects with an implementation timeline of 0-5 years.
Strategic Goals, Objectives, I-5/SR 99 Strategic Program
The study identified seven strategic goals with related objectives for the SJV region based on various state
and regional transportation planning documents.
Strategic Goals, Objectives
 Improve Economic Competitiveness:
o Vitalize/Revitalize commercial vehicle corridors.
o Increase transportation choices for freight uses.
o Improve access to key economic centers.
o Reduce the cost of exporting products from the region, thereby increasing demand for
those products and related processing/manufacturing jobs.
 Preserve Infrastructure:
o Conduct preventative maintenance and rehabilitation on freight transportation system.
o Maximize utilization of available supply for freight uses.
o Manage freight demand within existing supply.
o Preserve land for future freight uses.
 Improve Mobility and Travel Time Reliability:
o Integrate multiple modes for freight uses.
o Minimize congestion and increase operational efficiency for freight uses.
o Increase network redundancy for freight uses.
 Improve Safety and Security:
o Minimize crashes and damages for freight uses.
o Improve operations on freight transportation system.
o Improve incident management and network resiliency on freight transportation system.
o Stay informed about the current level of threat to security on freight transportation
system.
 Improve Environment:
o Stay informed about the current commercial vehicle environmental laws and regulations
and improve their enforcement.
o Conserve energy and natural resources for freight uses.
o Minimize commercial vehicle emissions.
o Improve development and implementation of mitigation measures for freight
investments.
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o Improving environmental justice for freight investments.
Use Innovative Technology and Practices:
o Develop commercial vehicle alternate fuel technology and fueling infrastructure.
o Develop new commercial vehicle to commercial vehicle communications technology
applications.
o Develop new commercial vehicle operator information systems.
o Develop institutional arrangements and business relationships to optimize freight
transportation system usage and costs.
Plan and Collaborate to Fund Investments:
o Develop freight projects list, timeline for implementation and public funding gap
information.
o Conduct studies to evaluate benefits of key freight transportation system investments.
o Coordinate with other public agencies and private sector for freight project or service
development and associated land use planning.

Conclusions
The most recent statewide, regional and local transportation plans were used to compile a master list of goods
movement related projects and programs on I-5 and SR 99 corridors in the San Joaquin Valley region. These
included projects on I-5 and SR 99, key connectors between the two corridors and key ingress/egress routes of
the region that connect to San Francisco Bay Area and Southern California. The total project cost, project status
and likely timeline for implementation were updated in consultation with Caltrans and regional metropolitan
planning organizations. The planned projects are expected to address issues in all critical locations.
County level analysis of truck volume and peak period travel speed data on I-5 and SR 99 showed critical
mobility and reliability issues on segments and critical freight access interchanges. County level analysis of
truck involved crash severity data on I-5 and SR 99 showed critical safety and reliability issues on segments and
critical freight access interchanges.
The literature review on ITS solutions for truck parking showed options for real-time parking detection
technologies, compared their physical and operational capabilities, and summarized past tested public-privatepartnership opportunities for truck parking.
A programmatic project concept of mode shifting from truck to potential short-haul rail service was assessed
using a review of past studies and initiatives, an analysis of rail intermodal facility location options for major
California ports and estimation of VMT reduction on I-5 and SR 99 on a per trip basis for the various. The
review found that distance and volume are key determinants for rail carriers to provide rail shuttle service and
price the rail shuttle service; the price and convenience are key determinants for shippers to select rail shuttle
service instead of truck drayage. Previous concepts including CIRIS between the Port of Oakland and Stockton
in San Joaquin County, and shared load container concept between the Ports of Long Beach/Los Angeles and
Shafter in Kern County did not show a price advantage for a rail shuttle service over truck drayage; however,
more recent unpublished analysis indicates that the rate gap between drayage and rail is closing. The mode shift
would have varying VMT reduction impacts on I-5 and SR 99 depending on the location of rail intermodal
facility.
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The Future of Goods Movement in the Valley
Through the cooperative efforts of the San Joaquin Valley eight-county coalition and the goods movement
planning efforts, the Valley is seriously looking at all of the existing conditions, growth implications and
environmental impacts on our communities to develop a strategic and comprehensive understanding and
strategies for implementing an efficient goods movement system.
Throughout the goods movement planning process, public and private stakeholders have met and discussed the
criteria and metrics for evaluating projects to enhance the socioeconomic status of the San Joaquin Valley via
improvements in our transportation systems. During the planning process the regional planning agencies
worked with regional freight stakeholders from throughout the SJV to understand the issues, challenges,
bottlenecks, and opportunities of the Valley’s multi-modal goods movement system, including a three-tiered
stakeholder outreach process to public, private, and other freight system stakeholders.
The supply chain and logistics trends of key industries, their current needs, and how they will impact goods
movement in the future, including creating simplified supply chain diagrams to illustrate the transportation
system needs of industries was assessed.
Through the planning process, a prioritized investment plan of multimodal project improvements and strategies
to increase the efficiency and reliability of the region’s goods movement system was created, including
evaluation using the valleywide truck model, IMPLAN economic input-output software, and other tools to
quantify the environmental, economic, and mobility benefits of each project / strategy.
The goods movement planning processes provides the eight-county region with data-driven, multimodal project
lists that reflect the combined goods movement vision of the entire of the region.
Advocacy
San Joaquin Valley Regional Policy Council
The eight valley Regional Transportation Planning Agencies have a long history of successfully coordinating
and collaborating to address issues of regional significance in the San Joaquin Valley. This approach was
formalized with the voluntary creation of the San Joaquin Valley Regional Policy Council (Regional Policy
Council).
This sixteen member Regional Policy Council was established in 2006 to discuss and build regional consensus
on issues of Valley importance. The Regional Policy Council consists of two elected officials and one alternate
appointed from each of the eight regional planning agencies’ governing boards in the San Joaquin Valley. This
body provides a forum for our Valley to communicate and coordinate easily and effectively on issues that
impact the region such as:






Intercity Passenger Rail
State Route 99
Goods Movement
Short Haul Rail
Air Quality/Transportation Planning
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Valleywide Model Improvement Plan
AB 32, SB 375 Implementation
Regional Energy Planning
Regional Transportation Plans
Annual Policy Conference

In addition, the Regional Policy Council also fosters and supports the development of relationships between the
San Joaquin Valley and the California Transportation Commission, the California Air Resources Board, the
California Partnership for the San Joaquin Valley, Caltrans, Federal Highway Administration, and other state
and federal agencies.
Valley Legislative Affairs Committee
The Valley Legislative Affairs Committee (VLAC) is a staff-level coordination effort consisting of staff from
each of the eight Regional Transportation Planning Agencies in the valley. VLAC meets monthly and is
charged with tracking pertinent legislation, providing updates and making recommendations to the RTPA
Directors’ Committee and to the San Joaquin Valley Regional Policy Council. The primary purpose of VLAC
is to develop and implement the valley-wide advocacy program – Valley Voice – which consists of an advocacy
trip to Washington, D.C. and Sacramento annually.
The goals of the Valley Voice program are to:
 Communicate the Valley’s legislative priorities clearly and succinctly.
 Obtain more state and federal funding for regional priorities.
 Advocate for legislation or changes to existing legislation that will benefit the valley
The Valley Voice delegation is comprised of representatives from the San Joaquin Valley Regional Policy
Council. Each year, VLAC develops state and federal legislative platforms in coordination with the RTPA
Directors’ committee that are reviewed and approved by the Regional Policy Council. The Washington, DC trip
is typically scheduled in September, and the Sacramento trip is typically scheduled for February/March.
SUMMARY OF ISSUES FOR THE STATE VALLEY VOICE PROGRAM 2014-2017
Air Quality
 Petition the EPA for new national standards for on-road, heavy-duty trucks and locomotives under
federal jurisdiction.
 Establish a National Clean Air Investment Fund to accelerate the deployment of low-emission vehicles
in a timeframe that will meet the air quality standards.
Cap and Trade Funding
 Structure investments to support SB 375 strategies with an emphasis on poor air quality regions, such as
the San Joaquin Valley. This requires maintaining CalEnviroScreen criteria to determine Disadvantaged
Communities status.
 Allow flexibility at the regional and local level to develop the most-effective ways to reduce GHG.
 Address project-funding determinations at the regional level to encourage local innovation and
flexibility while addressing the needs and role of disadvantaged communities.
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Goods Movement
 Support programming and construction of the priority goods movement projects in the San Joaquin
Valley.
San Joaquin Amtrak Intercity Passenger Rail
 Provide a stable, consistent annual appropriation/allocation of state capital funds with increases
necessary to meet future requirements and further expand the system.
Support for AB 28
 Pass AB 28 to add back Section 820.1 to the Streets and Highways Code, with provisions to waive
immunity and consent to the jurisdiction of federal courts, but with no sunset clause.
Categorical Exclusion (CE) for Projects of Limited Federal Assistance
 Encourage the State to exercise the authority provided to them by federal statute to make categorical
exclusion certifications or determinations for specific transportation projects that meet the law’s criteria.
Transportation Funding
 Support a funding increase to the STIP that is equivalent to a return of truck weight fees.
 Fund the STIP in whole before adding new revenue to the Trade Corridor Improvement Fund.
 Through the SHOPP program, support a full range of safety and operational improvements that also
provide for GHG reduction, including new interchanges.
 Support the return of $1 billion per year of Truck Weight Fees to transportation, instead of using them to
repay general obligation debt, dividing it up as follows: 44% to the STIP; 44% to Local Agencies; 12%
to the SHOPP
Motorist Aid System: Multiple Service Elements
 Allow Service Authorities for Freeways and Expressways (SAFEs) to fund a variety of motorist aid
infrastructure and services including but not limited to call boxes.
Transportation Initiative Voter Threshold
 Support the reduction of the voter threshold for transportation sales tax measures.
SUMMARY OF ISSUES FOR THE FEDERAL VALLEY VOICE PROGRAM 2014-2017
Buy America Waivers
 Expedite the Federal Transit Administration and Federal Highway Administration review and approval
of Buy America waiver requests in the San Joaquin Valley.
Regional Transportation Plans Adoption Cycles
 Support legislation authorizing the option of updating RTPs at least once every 10 years.
MPO Role, Flexibility and Funding
 Support the role of MPOs in the decision making process, find ways to improve flexibility in how they
operate, and avoid legislation that would transfer their power to the state and federal governments.
 Oppose the MPO Coordination and Planning Area Reform proposed rulemaking (Docket No. FHWA2016-0016)
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Geographic and Socioeconomic Equity in Grant Programs
 Provide special consideration for mid-sized, economically disadvantaged regions and non-attainment
areas for infrastructure-related grant programs.
Clean Air Act Modernization
 Include an overriding provision in federal law to prohibit federal sanctions on local regions where their
inability to attain federal standards is due to pollution from sources outside their regulatory authority.
Reductions in Emissions Sources Under Federal Control
 Petition the EPA for new national standards for on-road, heavy-duty trucks and locomotives under
federal jurisdiction.
 Establish a National Clean Air Investment Fund to accelerate the deployment of low-emission vehicles
in a timeframe that will meet the air quality standards.
Ozone Regulatory Delay and Extension of Assessment Length (ORDEAL) Act
 Allow more time for EPA to fully review all available research, which would help eliminate some of the
confusion and the chaotic transition between air quality standards.
Air and Health Quality Empowerment Zone Designation
 Support and Co-Sponsor H.R. 5359 McNerney Air and Health Quality Empowerment Zone Designation
to provide new incentive funding for non-attainment areas like the San Joaquin valley.
Goods Movement
 Support FAST Act discretionary freight programming (INFRA) for regionally significant projects in the
SJV with consideration of providing additional attention to non-attainment areas, emphasizing safety as
key criterion and keeping required match at an attainable level for rural disadvantaged communities.
 Support policy and funding for priority projects identified in the ongoing SJV Interregional Goods
Movement planning process.
Farm-To-Market Routes
 Support funding for maintenance of critical farm to market routes that have heavy truck traffic, through
a set-aside in the next Transportation or Farm Bill.
National Freight Program and Revenue Source
 Establish a national freight program that would include both formula shares and incentive grant
programs to states designated to improve the efficiency and reliability of freight movement.
Continued Funding for Bridge Replacement and Rehabilitation
 Provide a stable, long term funding source dedicated to bridge maintenance and repair in future
transportation bills that would include off-system bridges as well.
Aviation Fuel Sales Tax – H.R. 4441
 Support H.R. 4441 to re-establish Congressional intent and 29 years of federal interpretation that the tax
collected on aviation fuel for airport purposes is applied to excise taxes on aviation fuel only, not to
general sales that states and localities impose on all goods.
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Water Quality, Supply and Reliability
 Encourage bipartisan cooperation between Congress and the Administration to resolve the water crisis.
 Encourage support for new storage capacity projects including Temperance Flat Dam and Sites
Reservoir in California.
Commonsense Legislative Exceptional Events Reform (CLEER) Act
 Support the Commonsense Legislative Exceptional Events Reform (CLEER) Act, which would add
events, like the drought conditions faced by California, to the Clean Air Act’s exceptional event
provision, streamline EPA’s exceptional events approval process and would improve the appeals process
when a regional does not agree with EPA’s findings.
Map-21 Reauthorization Principles
 In crafting legislation reauthorizing MAP-21, the SJV Policy Council recommends the following
principles:
(1) Financing: the SJV Policy Council supports a multi-year bill that would provide stability and
certainty and allow for more deliberate economic investment. Also, the Policy Council supports
provisions for a national freight program and maintaining formula funding allocations to regions.
(2) Performance-based measures: the SJV supports the performance-based decision making process
to streamline and reform Federal surface transportation programs and project delivery.
(3) Fix it first: Priority should be given to preservation and maintenance of the existing system of
roadways, bridges, transit routes, railroads, ports and airports.
Other Collaborative Planning Efforts
For over the last fifteen years the Valley RTPAs have explored the mutual benefits and economies of scale in
working together on voluntary planning efforts. Oftentimes the funding for these projects is the result of a
successful grant application that is submitted on behalf of all the Valley RTPAs. Developing the themes and
consensus for the grant application requires a high level of coordinated effort between the Executive Directors
and the governing boards.
Several impressive examples of this voluntary collaboration between the Valley RTPAs include the San Joaquin
Valley Blueprint, the San Joaquin Valley Greenprint, the San Joaquin Valley Express Transit Study, and the
San Joaquin Valley Tribal Transportation Environmental Justice Study. Each of the above named studies
represents countless hours of conference calls, face to face meetings, working with Valleywide and local
stakeholders, and often times retaining a subject matter consultant(s) between the Valley RTPAs to develop a
specific product.
The San Joaquin Valley Blueprint is an outstanding example of this voluntary collaborative planning effort. A
commitment to work together and submit a grant application in 2006, has since grown into a seven year
cooperative valleywide and regional planning effort to identify smart growth strategies for the Valley
communities. This planning effort involved all levels of government and the opportunity for local citizens in all
eight counties to participate. From this unprecedented level of outreach, several other planning efforts have
emerged and continue to gain momentum. As a counterpart to the San Joaquin Valley Blueprint, the San
Joaquin Valley Greenprint continues to explore how to best preserve the vast productive acres of farmland and
vital habitat in the region.
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As part of the latter Blueprint effort, the Valley RTPAs worked with several other agencies to create the
Blueprint Awards program. This award program began in 2010 and is used to recognize the outstanding
achievements, the greater aesthetics or progressive details as demonstrated in a sustainable development project.
The Valley RTPAs in the recent years were successful in obtaining a grant for the purpose of assisting Valley
jurisdictions with populations of 50,000 or less persons to implement smart growth principles into their local
planning documents. Jurisdictions in the eight counties were divided into northern, central, and southern
counties and well respected local consultant firms were retained in the three regions to provide technical
services. This effort highlights a coordinated voluntary effort in which the Valley RTPAs came together on
behalf of the smaller population member agencies.
Aside from regional planning, the RTPAs have explored Valleywide transit and strategies to improve regional
planning with our Tribal Governments. The goal of the SJV Express Transit Study was to identify
recommendations for inter-county commuter-express transportation services within the SJV region and nonValley urbanized population centers. The Tribal Transportation Environmental Justice Collaborative Project
invited 47 California Central Valley Tribes to participate with the Valley RTPAs and explore long-range
planning issues and environmental justice priorities.
The Valley RTPAs work on specific studies often times when key information is unavailable. Recent examples
include the San Joaquin Valley Demographic Forecast 2010 to 2050 Study and the Market Demand Analyses
for Higher Density Housing in the San Joaquin Valley. These two technical data driven projects included a
high level of subject experts from the private real estate and larger economics field. The Valley RTPAs made a
coordinated effort to work with subject matter experts to ensure that the final end products were creditable with
the high level of validity.
The Valley RTPAs continue to work very closely with the San Joaquin Valley Partnership. The San Joaquin
Valley Partnership consists of members appointed by the Governor, California Cabinet Secretaries, and civic
leaders that work with several work groups that explore economic development to water.
In conclusion, the Valley Regional Transportation Planning Agencies have a strong history of working together
on other collaborative voluntary planning efforts and will continue to do so as resources allow.
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Valley Success in Implementation

Figure 6 - 23
AMTRAK San Joaquin Service

Passenger Rail in the San Joaquin Valley
Background
Passenger rail service has been an area of extensive activity for the
Central Valley with two existing services currently operating and the
first segment of the California High-Speed Rail System under
construction, which began in Fresno in 2015. The two existing
passenger rail services include the Amtrak San Joaquins route that
runs the length of the Central Valley and the Altamont Corridor
Express (ACE) that connects the northern Central Valley with the
San Francisco Bay Area.

The Amtrak San Joaquins route provides service from the San
Francisco Bay Area and Sacramento through the Central Valley to
Bakersfield. The San Joaquins runs multiple times daily between the
San Francisco Bay Area (or Sacramento) and Bakersfield, where
Amtrak Thruway buses connect to Southern California destinations.
Other stops along the way include Stockton, Modesto, Merced, Martinez, and Fresno. Thruway bus connections
to San Francisco are made at Emeryville. The seventh daily round trip of the San Joaquins was added on June
20, 2016, which was the first new round trip between Oakland and Bakersfield in 22 years. As part of the FY
2017/18 and FY 2018/19 Operating Plan, two of these seven daily round-trips are being planned to start/end at
the mid-corridor location of Fresno so that they can arrive in Sacramento and the Bay Area by around 8 am.
SJJPA has branded this new service “Morning Express Service.”
Figure 6 - 24
Altamont Corridor Express (ACE)

The Altamont Corridor Express (ACE) provides commuter rail
service from the City of Stockton in San Joaquin County to the
City of San Jose in Santa Clara County. ACE runs four round
trips daily with average weekday ridership over 4,000 passengers
totaling a million passengers per year. ACE trains depart
Stockton in the morning with return departures from San Jose in
the afternoon. ACE service has ten stations through San Joaquin,
Alameda, and Santa Clara County with bus connections to other
transit including Bay Area Rapid Transit (BART) in Pleasanton.

After breaking ground in 2015, construction of the California
High-Speed Rail is well underway in the Central Valley. The
California High-Speed Rail System will be the first high-speed rail system in the nation. The California HighSpeed Rail Authority (“Authority”) is proposing an Initial Operating Section (IOS) to be completed by 2025
that will connect San Jose to a temporary station 20 miles north of Bakersfield. The Merced to Fresno Project
Section is part of the first phase of the high-speed rail system. This project section is approximately 65-miles
and generally parallels the Union Pacific Railroad (UPRR) tracks and State Route 99 between Merced and
Fresno with stations in downtown Merced and Fresno. By 2029, the system will run from San Francisco to the
Los Angeles basin in under three hours at speeds capable of over 200 miles per hour. The system will
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eventually extend to Sacramento and San Diego, totaling 800 miles with up to 24 stations. In addition, the
Authority is working with regional partners to implement a statewide rail modernization plan that will invest
billions of dollars in local and regional rail lines to meet the state’s 21st century transportation needs.
Figure 6 - 25 California High Speed Rail
Statewide Rail Modernization
Coordination
Central Valley Rail Policy Working Group
Coordination of passenger rail service in the Central Valley has
involved a significant number of stakeholders from the local,
state, and federal agencies to the private railroads and public.
The Central Valley Rail Policy Working Group consists of 20
agencies and has been involved in coordinated planning for
passenger rail service between Merced and Sacramento since
2006. Recent activities of the Central Valley Rail Policy
Working Group have included support of the High Speed Rail
Authority (HSRA) in the implementation of high-speed rail
through the Central Valley. These activities have involved:






Partnering with the HSRA throughout the project
development process
Providing guidance on local issues, development plans,
and policies
Assisting in developing and evaluating alternatives
Participation in public involvement activities and events
Serving as liaisons to local communities

San Joaquin Joint Powers Authority
With the passage of Assembly Bill (AB) 1779 in August 2012, regional government agencies were enabled to
form the San Joaquin Joint Powers Authority (SJJPA) to take over the administration and management of the
existing Amtrak San Joaquins Rail Service from the state. The SJJPA was established in March 2013 and is
comprised of ten member agencies including the San Joaquin Regional Rail Commission, Sacramento Regional
Transit, Stanislaus Council of Governments, Merced County Association of Governments, Contra Costa
Transportation Authority, Tulare County Association of Governments, Madera County Transportation
Commission, Alameda County, Fresno Council of Governments, and Kings County Association of
Governments. An Interagency Transfer Agreement between the SJJPA and the State was signed on June 29,
2015. Under the provisions of AB 1779, the state will continue to provide the funding necessary for service
operations, administration and marketing. Furthermore, Caltrans Division of Rail and Mass Transit will remain
responsible for the development of the Statewide Rail Plan and the coordination and integration between the
three state-supported intercity passenger rail services.
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Figure 6 - 26
Looking Forward

ACEforward Proposed Service

Senate Bill 132 was adopted in April 2017, assigning
$400 million for the purpose of extending the
Altamont Corridor Express into Ceres and Merced
by the year 2027. Senate Bill 132 aligns with the
San Joaquin Regional Rail Commission (SJRRC)
ACEforward planning effort, which supports both
the enhancement of exiting ACE service between
Stockton and San Jose as well as extend ACE service
to Manteca, Modesto, Turlock and Merced. The
ACEforward effort has involved extensive
coordination through the Central Valley Rail Policy
Working Group with the hope to realize portions of
the ACE service extension to Merced by as early as 2020. The Central Valley transportation partners will also
continue to work with the California HSRA to support the implementation of high-speed rail within the Central
Valley as the initial operating phases are complete and services are initiated.
Proposition 1B and State Route 99 Bond Program
The $1 billion for State Route 99 included in Proposition 1B made a small dent in the nearly $6 billion in
immediate needs identified in Caltrans’ 99 Business Plan. Far greater funding is needed, however, to bring the
“Main Street” and the primary goods movement corridor of the Valley up to a full six lanes from Bakersfield to
Sacramento. Widening to at least six lanes has been a long term goal of the Valley and is necessary to
accommodate the forecasted growth and avoid major congestion problems along the SR 99 corridor in the
future. As the Proposition 1B program nears its sunset date, the recent update of the SR 99 business plan paints
a clear picture of the continuing needs for upgrading and improving the roadway and interchanges.
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State Route 99 Business Plan
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CHAIR

Robert Rickman
VICE CHAIR

Andrew T. Chesley

Mary Nichols
Chair
California Air Resources Board
1001 I Street
Sacramento, CA 95812

EXECUTIVE DIRECTOR

Member Agencies
CITIES OF
ESCALON,
LATHROP,
LODI,
MANTECA,
RIPON,
STOCKTON,
TRACY,
AND
THE COUNTY OF SAN
JOAQUIN

SUBJECT: San Joaquin Council of Governments Greenhouse Gas Emissions Technical
Quantification Methodology for the Development of Sustainable Communities Strategy
as part of the 2018 Regional Transportation Plan

Ms. Nichols:
Please find enclosed the technical methodology that the San Joaquin Council of
Governments (SJCOG) intends to use for estimating greenhouse gas (GHG) emissions
for the Sustainable Communities Strategy (SCS), and if necessary, the Alternative
Planning Strategy (APS), in compliance with the requirements of the Senate Bill 375
(SB 375).
SJCOG intends to adopt a Regional Transportation Plan (RTP) with an SCS in the
summer of 2018 that will meet established per capita GHG emission reduction targets.
Attachment 1 (SJCOG Technical Methodology) presents an overview of the SCS
development process, including public participation and input, underlying data
development, and technical modeling and approach used to estimate GHG emissions
reductions resulting from the anticipated adoption of SCS by SJCOG.
Please contact Ryan Cordero Niblock of my staff should you have any questions on the
technical methodology presented in this document.
Sincerely,

Andrew T. Chesley
Executive Director
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SAN JOAQUIN COUNCIL OF GOVERNMENTS
TECHNICAL METHODOLOGY
SB 375 requires that the Metropolitan Planning Organization (MPO) submit to the Air Resources
Board a description of the technological methodology that it intends to apply in the SCS, or APS
if applicable.
The technical methodology described in this document satisfies the requirements of SB 375 and is
consistent with the original Regional Targets Advisory Committee (RTAC) target setting process,
as well as the ARB target revision process initiated in 2016. For the 2018 RTP/SCS, SJCOG will
be modeling 2005 as the base analysis year and 2020 and 2035 as the target analysis years for the
purposes of SB 375. In addition, RTP horizon year 2042 will also be modeled.
SB 375 TARGETS:
Current applicable SB 375 targets for each MPO in the San Joaquin Valley are a 5 percent per
capita reduction in GHG emissions by the year 2020, and a 10 percent per capita reduction in GHG
emissions by the year 2035. The Valley MPOs (along with other MPOs across the state) have
been working with ARB staff to update these targets, however, new targets have yet to be finalized.
In a December 2016 report to ARB, the Valley MPOs outlined the various SCS achievements that
went beyond existing SCS commitments, as well outlined various challenges to GHG reductions
that lie beyond an MPO’s control (such as economic recovery and reduction in automobile
operating costs). At the December 14, 2017 ARB meeting, ARB staff highlighted those
challenges, and stated that their intention is to refocus the SB 375 process only towards those
elements that an SCS can address. Per the ARB staff presentation, workshops are to be held in
early 2018 to reshape SB 375 target setting and SCS evaluation. However, given the timing of
2018 RTP/SCS development, the Valley MPOs must proceed with the current applicable targets
of 5 percent per capita reduction in GHG emissions by the year 2020, and a 10 percent per capita
reduction in GHG emissions by the year 2035. The Valley MPOs are excited to be working with
ARB staff on a refocusing of target setting and SCS evaluation, and will work directly with ARB
staff to strive for success under SB 375 as the updates are finalized.
SCS DEVELOPMENT SUMMARY:
Over the past three years, SJCOG in collaboration with the other San Joaquin Valley MPOs, local
jurisdictions and interested stakeholders, has been developing an RTP/SCS that seeks to meet SB
375 targets. The process began with updating the necessary modeling tools and developing
underlying data and assumptions that would later become part of the scenario evaluation process.
Consistent with the San Joaquin County public participation plan, a rigorous public participation
process was initiated to solicit input from the public and stakeholders on policies and strategies for
the RTP/SCS, including those with potential to reduce GHG emissions, and associated metrics to
measure plan performance. Four “scenarios” (packages of transportation investment strategies and
land-use assumptions) were evaluated during the outreach process, resulting in a “preferred” set
of foundational assumptions that are the basis for draft RTP/SCS that will be considered for
adoption by the SJCOG Board in the summer of 2018.
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Scenario Modeling
The technical methodology to quantify GHG emissions for the 2018 RTP/SCS is based on the
Valley Model Improvement Program 2 (VMIP2) model for the three-county area, ARB’s
EMFAC2014 emission factor model, and off-model adjustments, as necessary, for certain
strategies that VMIP2 model does not capture.
The VMIP2 update was initiated in response to ARB feedback received during the technical
evaluation of the Valley’s first round of SCSs. SJV MPOs contracted with Fehr & Peers to update
the travel models originally developed through the Model Improvement Program (MIP), funded
by Proposition 84 funds, in 2012. The updated model will be used to estimate vehicle miles
travelled (VMT) resulting from implementation of the SCS scenario and the alternatives.
In addition, SJCOG is using ARB’s emission modeling software EMFAC2014 to complete SB
375-related emissions analyses.
Public Participation
The technical methodology as well as all other elements of the SJCOG SCS will be subject to San
Joaquin Council of Government’s public participation plan and outreach requirements, including
a minimum 55-day review process, when the draft RTP/SCS is released in the first quarter of 2018.
The most recent version of the public participation plan was adopted by the SJCOG Board on
December 15, 2016. The full text of the public participation plan is available on SJCOG’s website
at http://www.sjcog.org/127/Public-Participation-Plan.
Scenario Selection
SJCOG’s comprehensive community engagement process was designed to solicit input from
stakeholders and community members on priorities for the region’s long-term transportation
future. The overall community engagement process is continuous, coordinated, and
comprehensive, with public input for current and future RTPs being received through regular
discussions. During development of the 2018 RTP/SCS, over 5,000 community members were
engaged through a wide variety of venues, including informational presentations, booths at public
events, on-line through the Metro Quest engagement platform, at public workshops, and through
a targeted mini-grant program for traditionally underserved communities. Through this process,
the foundational elements of the 2018 RTP/SCS – policies, projects, investment strategies, and
land-use assumptions were evaluated according to the preferences and priorities for San Joaquin
County citizens and stakeholders. Outreach to stakeholder groups, the public and elected officials
will continue during the 55-day public review period for the 2018 RTP/SCS.
The 2018 RTP/SCS analyzed by the environmental document will be based on “Scenario 2A,”
which builds upon the previous “Scenario C Enhanced” that became the basis of the 2014
RTP/SCS. This scenario, refined during the 2014 outreach process, represented an ambitious
choice for SJCOG: on a scale from “A” to “D”, where Scenario A was the least ambitious and
Scenario D was the most ambitious in terms of SB 375 strategy implementation, SJCOG selected
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a scenario that combined elements of the two most ambitious scenarios – for this reason, this
preferred scenario was ultimately named “Scenario C Enhanced.” Since the approach to the 2018
RTP/SCS was a focused update with an emphasis on implementation, the ambitious 2014 Plan
scenario was carried forward as scenario 2A in the 2018 outreach process.
Additional information regarding the SJCOG planning process can be located at the following link
http://www.sjcog.org/275/RTP-Sustainable-Communities-Strategy.
SOCIOECONOMIC DATA:
The base year 2015 is used in the modeling of the SJCOG 2018 RTP/SCS. The distribution of the
2015 population and household data was updated by SJCOG staff using both 2010 Census, 2015
American Community Survey, and California Department of Finance data. The 2015 employment
data was updated by SJCOG staff using the U.S. Census Bureau Longitudinal EmployerHousehold Dynamics (LEHD) data set. The final 2015 base year data distribution was adjusted
based on review of aerial photography, local knowledge, and meetings with local planning
departments.
SJCOG contracted with the University of the Pacific Center for Business & Policy Research to
develop population, housing and employment forecasts for the San Joaquin region for use in the
2018 RTP/SCS. The forecast methodology can be accessed at the SJCOG website here:
http://www.sjcog.org/DocumentCenter/View/3722. These forecasts were provided at the Census
Designated Place (CDP) level to inform the distribution of the overall countywide forecasts. The
forecasts were vetted with local jurisdictions in San Joaquin County and adjusted based on local
knowledge of future development projects that may not have been accounted for in the initial
forecasts.
The forecast numbers were provided from 2015 to 2060, in five-year increments. A summary of
forecasts for San Joaquin County is proved below:

Total Population
Total Households
Total Employment

2015
726,106
233,055
234,862

2020
775,819
246,715
256,022

2035
947,835
299,495
299,919

2042
1,050,218
330,095
319,949

MODELS AND TOOLS:
SJCOG 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
Off model emission reductions will be quantified if deemed appropriate in the final 2018 RTP/SCS
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considered for adoption. Should additional refinement of the underlying scenario assumptions or
metrics be indicated during the review period, the type of strategies indicated and the methodology
describing off-model quantification will be provided as part of the final RTP/SCS documentation.
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 emissions 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.
Envision Tomorrow
Figure 1 – 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, 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
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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 is
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 landuse 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 were 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,

Attachment 1

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.
Subsequently, in 2014, a minor update to the models developed in 2012 began, known as VMIP
2. VMIP2 takes advantage of the 2010 Census, the most recent American Community Survey, the
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 that specifically address ARB’s
comments include the following:
 Auto ownership was updated to account for land use accessibility (auto, transit, walk, bike)
and commute cost as a percentage of household income.
 Trip generation rates were revised depending on area type and accounting for the
accessibility of land uses. Area type is recalculated with each model run to account for land
use changes between scenarios.
 Trip distribution was updated to include correlation between household income and job
salary for home-work trips.
 Mode choice was updated based on demographics from the latest household travel survey
data (household size, income, autos owned) and incorporates average vehicle occupancy
by purpose.
 In addition to counts and VMT, the model peak period contested locations was compared
to observed NPMRDS data provided by FHWA.
Other key enhancements to model sensitivity and usability include:
 Land Use: simplified residential and employment categories
 Socio-economic: employee salary and household income relationship for home-work trips
 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
 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
Vehicle Ownership

Land Use

Transportation
Network

Trip Generation

Trip Distribution

Mode Choice

Trip Assignment

Post
Processor

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 SJV 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.
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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 eleven1. 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 workers in 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 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 Three-County 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 SJCOG’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.
1

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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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
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 SJV-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 does not incorporate the latest land-use from 2014 SJV RTPs.
For the VMIP2 model, AirSage data was used to evaluate county-to-county traffic volumes for the
8 SJV MPOs and aggregated volumes for counties outside of the San Joaquin Valley focusing
exclusively on long distance trips. The Statewide Model was used to compare the magnitude of
county-to-county traffic flows to AirSage. Once the magnitudes were determined to be
comparable, the Statewide Model was used to develop through trips and station weights by purpose
for each gateway. A process of interpolating or extrapolating, as appropriate, was implemented
using the base and future year from the Statewide Model for multiple years. The Statewide Model
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/XI) 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 when
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considering the area covered by SJV 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 current 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 SJV long-term transportation planning elements into the
Statewide model is highly desired for the next update.
Base Year Updates
The update of the VMIP2’s 2015 base year was discussed in the previous Socio-Economic Data
section of this document. Data sources for the distribution of 2015 households and employment
were:
 2010 U.S. Census Block Level Data for Total Households
 2015 5yr U.S. Census American Community Survey (ACS) Block Group Level Data for
Housing Type Distribution
 2013 5yr U.S. Census ACS Block Group Level Data for Near Term Household Growth
Areas
 2011 to 2015 1yr ACS for Trends in Countywide Household Growth
 2015 Census Longitudinal Employer-Household Dynamics (LEHD) Origin-Destination
Employment Statistics (LODES) Block Level Data for Employment Data by NAICS sector
As part of the VMIP2 model update process for the 2018 RTP/SCS, SJCOG also updated the SB
375 base year – 2005. For the 2014 RTP/SCS, a “back-cast” of the 2008 base year to 2005 was
developed. When this process was originally completed, the depth of and recovery from the
recession was speculative, thus appropriate growth rates to use for the back-cast by TAZ were
difficult to determine. When updating the 2015 base year, full availability of 2010 block level
Census data and 2015 ACS data at the block group level greatly enhanced the 2015 base year over
the previous 2008 base year. For this reason, SJCOG took the step to examine available 2005
Census ACS and LEHD data sets for 2005 to construct a 2005 set based on historical data as
opposed to the back-cast methodology previously employed. While this change in methodology
does not significantly change overall county totals for households and employment, it does affect
the distribution of socio-economic data to the TAZs, and thus VMT calculations. Moreover,
technical corrections to the new 2005 SB375 base year revealed that modeled 2005 VMT was
closer to the 2005 HPMS VMT. Data sources for the distribution 2005 households and
employment were as follows:
 2010 U.S. Census Block Level Data for Households (Overall & Units in Structure)
 2000 U.S. Census Block Group Level Data for Households (Overall & Units in Structure)
 2005 to 2009 1yr ACS data for Tends in Countywide Household Growth
 2005 LEHD/LODES Block Level Data for Employment by NAICS sector
In addition to providing a better VMT estimate for 2005, this update provides a more conservative
estimate of CO2 emissions per capita for the base year. Specifically, the previous estimate used in
the 2014 RTP/SCS was 19.7 pounds of CO2 emissions per capita, and the updated estimate for the
2018 RTP/SCS is 18.5 pounds of CO2 emissions per capita.
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Emissions Modeling
SJCOG 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 SJV MPOs in consultation with ARB. The approach uses Transportation
Data Templates that convert VMIP2 travel model outputs 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 CO2 Adjustment to EMFAC Output for SB 375 Target
Demonstration.” The emissions methodology adjusts 2020 and 2035 target performance 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 CO2
reductions from 2005 base year for 2020, 2035, and RTP horizon year 2042 using CO2 emissions
modeled with EMFAC2014 and the latest population projections for the region. The spreadsheet
also incorporates the ARB CO2 Adjustment Methodology by applying the difference between CO2
per capita reductions modeled with EMFAC2011 and EMFAC2014 using 2014 RTP activity data
to reductions achieved by the 2018 RTP/SCS using EMFAC2014. Note that 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 SJCOG has provided to ARB.
Off-Model Adjustments
Similar to other traditional four-step travel demand models, the three-county model may not be as
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.
SJCOG’s RTP/SCS highlights the importance of these policies and programs and discusses the
steps taken to date and those planned in the future for the region to continue to do its part to reach
state goals. Since SJCOG’s RTP/SCS is meeting current greenhouse reduction targets using the
methodology described in this memo, these strategies have not been explicitly quantified in this
RTP/SCS; however, SJCOG’s commitment to furthering their implementation in policy is clear.
SJCOG will continue to work with its partner agencies and ARB to develop these quantification
methods as the focus of SCS evaluation changes over the coming year.
For reference, the following is a sampling of new and enhanced strategies currently being used in
the region that reduce GHG, most of which are at least partially accounted for in the regional travel
demand modeling.
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“dibs” rideshare program (servicing the three counties of San Joaquin, Stanislaus, and
Merced): enhanced through an online multimodal trip planner, new vanpool voucher
program, an enhanced Emergency Ride Home program and initiated the development of
a marketing plan and new website
UC Davis Institute of Transportation Studies – Rural Transit Alternatives Study
San Joaquin Regional Transit District: mobility on demand service (similar to TNC
services)
San Joaquin Regional Transit District: conversion of BRT fleet to all-electric
San Joaquin Regional Transit District: BRT expansions
San Joaquin Valley Sustainable Goods Movement Strategy
Interstate-5: first ever high-occupancy vehicle lane in the San Joaquin Valley
Improvements along SR 99:
o The reconstruction of Lathrop Road interchange added sidewalks to the existing
infrastructure to enhance the safety of crossing pedestrians
o On Main Street, Class II Bicycle Lanes and sidewalks were added to encourage
active transportation and alternative travel modes
o A new Park and Ride Lot was added at the Mariposa Road interchange
o Pedestrian and bicycle facilities were added at the new Mariposa Road and Golden
Gate Avenue interchanges, in addition to the new MLK Jr. Blvd and Main St.
overcrossings
SR 4 Crosstown Freeway Extension: A new freeway structure was built to remove truck
traffic going through the highly disadvantaged community of Boggs Tract to the Port of
Stockton
SR 120/Union Road divergent diamond interchange configuration (first of its kind in
California)
ACEforward: This expansion plan calls for 10 trains to San Jose, Sacramento, and a
potential direct connection to BART in Livermore
Complete Streets:
o South Stockton Sidewalks
o Cherokee Road
o Weber Avenue Beautification
o Harrison Elementary safe routes to school
o SJCOG is coordinating with the California Bicycle Coalition, Amador County
Transportation Commission, Calaveras Council of Governments, Alpine County
Local Transportation Commission, and Tuolomne County Transportation Council
on Caltrans Sustainable Transportation Planning grant for an interregional study
of bicycle tourism and safety improvements
Jobs Balancing Investment Fund: incentivizes non-residential development projects that
are considered a high priority to meet economic development policy objectives, providing
a more tactical tool to attract employers to the region (and ultimately decrease VMT to
the Bay Area and Sacramento).

