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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.
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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
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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.
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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
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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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