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Gold Line Eastside Extension Phase 2:
Identifying Disadvantaged Populations Around Light Rail Alignment Alternatives
1. Executive Summary
The Gold Line Eastside Extension Phase 2 is a planned and funded light rail transit
corridor in East Los Angeles County. The Eastside Phase 2 project currently has two proposed
rail alignment alternatives. As this stage of the planning the process, the Eastside Phase 2 project
alternatives have been deemed technically feasible. The next step is to determine the locally
preferred alternative. The purpose of this geographic information systems (GIS) project is to
study demographic data to determine where socioeconomically disadvantaged and
environmentally sensitive populations are located around the two proposed alignments.
2. Background
The Los Angeles Metropolitan Transportation Authority (Metro) is the Metropolitan
Planning Organization responsible for planning, funding, constructing, and operating
transportation projects in Los Angeles County. The Metro Rail system currently consists of
105.7 miles of fixed guideway rail service (Metro, 2013a). The Eastside Extension Phase 2
transit corridor, referred to as ‘Eastside Phase 2’, is an extension of the existing Gold Line light
rail line.
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Figure 1: Metro Rail Map

The Gold Line has been developed in several phases. The first segment of the Gold Line
began with service from Union Station in Los Angeles to Pasadena (Foothill Extension, n.d.a).
The next phase, formally known the Edward R. Roybal Metro Gold Line Eastside Extension,
extended the line from Union Station to East Los Angeles (Metro, 2012). A third phase, the
Foothill Extension, is currently under construction and will provide light rail service between
Pasadena and Azusa (Foothill Extension, n.d.b)
The Eastside Phase 2 transit corridor will further extend the Gold Line from the existing
Atlantic Station in East Los Angeles. This project is funded through Measure R and is scheduled
to be completed by 2022 under Metro’s project acceleration plan (Metro, 2013b). The Eastside
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Phase 2 project has followed the planning process outlined by the National Environmental
Protection Act (FTA, n.d.). According to the Federal Transit Administration, “[t]he NEPA
process begins far earlier than the design and technical analysis of a particular project.
Metropolitan and statewide transportation planning identifies transit needs and mobility
problems and proposes solutions that reflect consideration of broad socioeconomic and
environmental factors…”
The NEPA planning process involves three key stages:
1. Alternatives Analysis
2. Preliminary Engineering
3. Final Design
The Alternatives Analysis process provides an analysis of transportation conditions and
reviews various mode alternatives and possible alignments. The Eastside Phase 2 project has
undergone an Alternatives Analysis study, which was completed in 2009. Through this process,
two fixed guideway alignment alternatives were selected for further study: one following east
along State Route 60 and the other running southeast along Washington Boulevard. Technical
studies have determined these two alignments to be feasible. The SR-60 light rail alternative and
the Washington Blvd light rail alternative have been studied alongside No Build and
Transportation Systems Management alternatives through the environmental review process.
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Figure 2: Proposed Eastside Phase 2 Alignments
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With two alignment alternatives identified, the project now moves forward to identify the
“locally preferred alternative.” At this stage of the planning process, community input and the
responsiveness of local jurisdictions play an important role in determining the rail alignment. To
select the locally preferred alternative, Metro identifies three criteria for selecting the locally
preferred alternative, which include:
1. Community acceptance of the project;
2. Consistency local land use and economic development goals; and
3. The environmental impacts of the project (Metro, 2011).
Metro is currently conducting public outreach to determine the locally preferred
alternative by the end of this year.
3. Methodology
The intent of this Geographic Information Systems (GIS) project is to spatially identify
socioeconomic characteristics around the proposed Eastside Phase 2 alignments. Both of the
proposed alignments have been determined technically feasible and funding has been allocated to
complete one of the two alignments. With cost and technical feasibility largely determined for
this phase of the planning process, further analysis of demographic conditions surrounding the
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alignments can help inform decision-making. Of the three criteria that Metro uses to determine
the local preferred alternative, this project will focus on environmental impacts. For the purposes
of this project the scope of environmental impacts will be narrowed to socioeconomic factors.
3.1 Selecting criteria
The California Office of Environmental Health Hazard Assessment (OEHHA) conducted
a study in 2012 to identify disadvantaged communities throughout the state. Using 18 indicators,
the OEHHA identified vulnerable populations under two broad categories: disproportionate
“burden of pollution” and sensitive or disadvantaged “population characteristics” (2012).
Using the OEHHA indicators, this GIS project will explore “population characteristics”,
which include:
•
•
•
•
•

Educational Attainment
Income
Poverty
Race/Ethnicity
Sensitive Populations

For the purposes of this project, educational attainment, median income, poverty, and
race/ethnicity will be used to identify socioeconomic disadvantaged populations. Sensitive
populations will refer to disproportionately large populations of elderly age sixty-five and older
and children age five and under. In addition to describing disadvantaged populations, many of
these indicators, particularly income, have been tied to ridership (Taylor and Fink, n.d.).
3.2 Retrieving data
I gathered data from various sources to show the relationship between socioeconomic
factors and the proposed Eastside Phase 2 alignments. I began by compiling information from
Metro to create an Excel spreadsheet of station names and locations for the two proposed
alignments. I used approximate locations for the stations because the exact addresses for the
stations have not yet been defined. I downloaded the Los Angeles County “Communities”
shapefile from the City of Los Angeles. All other data was retrieved from the U.S. Census. I
downloaded 2010 “Census Tracts” shapefile and retrieved 2011 American Community Survey
data from American FactFinder for each of the socioeconomic indicators in spreadsheet format. I
edited each spreadsheet in order to join it with the “Census Tracts” shapefile in a later step.
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3.3 Data processing
Once all the data was collected and prepared for use in ArcMap, I uploaded the
“Communities” and “Census Tracts” shapefiles and added the Excel spreadsheet with station
locations to ArcMap. Then, I added the socioeconomic data spreadsheets. I geocoded the station
addresses and created a one-mile buffer around each station. I chose a 1-mile buffer because a
mile would roughly be inclusive of those using active transportation and public transit to get to
the station and those driving to or being dropped off at the station. After I created the buffer, I
joined the County shapefile and the socioeconomic data spreadsheets. Then, I selected the census
tracts that intersect the buffer. Finally, I chose “Select by Attribute” to create layers with specific
information for each indicator and for all indicators combined.
3.4 Data limitations
Most of the data for the project was readily available. However, I faced two issues that
limited the project. First, exact rail station addresses have not been determined so I could not
precisely show precise locations for each station. While the lack of station addresses hinders
accuracy, this problem is inevitable at the current stage of the Eastside Phase 2 project. Second,
my approach to determining the values for each indicator could have been improved to more
accurately demonstrate which populations are most vulnerable to environmental impacts.
4. Results and Conclusions
The following maps show the results for the four disadvantaged population indicators:
educational attainment, median income, poverty, and race/ethnicity. For educational attainment,
the map indicates which census tracts have populations with 5% or more adults over 25 without a
high school degree. For median income, the map displays census tracts with median income at or
below $50,000. For poverty, the map census tracts with 5% or more households below the
poverty level. Finally, for race/ethnicity, the map highlights census tracts with minority
(Hispanic/Latino and Black/African American) populations of 15% or higher.
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Figure 3: Educational Attainment by Census Tract
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Figure 4: Median Income below $50,000 by Census Tract
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Figure 5: Population Below Poverty Level by Census Tract
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Figure 6: Race and Ethnicity by Census Tract
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To describe the areas most susceptible to environmental impacts, the final map shows the
intersection of all of the factors for disadvantaged populations, educational attainment, median
income, poverty, and race/ethnicity, and sensitive populations with high populations of children
under age five and adults over age sixty-five.
Figure 7: Disadvantaged and Sensitive Populations by Census Tract
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The results show that disadvantaged and sensitive populations are somewhat evenly
distributed between the two proposed alignments. While the map does not demonstrate that
either alignment better serves disadvantaged and sensitive populations, it does show areas that
may benefit from policies and programs designed to improve access and mobility.
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