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Executive Summary 

Purpose of the Study 
Relationships between the built environment and public health are increasingly at the forefront of 
public policy considerations. While it is known that the presence, concentration, and proximity of 
various land uses and transportation systems can shape communities and the people living in them, 
little is understood about the health impacts of these environmental factors. The Border Health 
Equity Transportation Study (BHETS) was conducted to evaluate the significance of mobility and 
built environmental factors in the health of San Ysidro community members. The study develops a 
framework for identifying and assessing significant health impacts within a community and 
analyzes the relationship between these health issues and the built environment. Ultimately, the 
study may serve as a model planning document for use by other agencies, cities, and jurisdictions 
to identify specific mobility and built environment recommendations to help address the most 
significant community health issues. With this knowledge, local and regional planning agencies will 
have the necessary tools to make more informed decisions related to community health. 

Approach 
The BHETS process included four primary tasks:  
 
1. Identify existing conditions in relation to mobility/built environment and health outcomes in 

San Ysidro, the City of San Diego, and the San Diego region 

2. Analyze the association between mobility/built environment factors and health outcomes, 
and develop a final set of mobility/built environment recommendations expected to improve 
community health (partial correlations analysis) 

3. Solicit feedback at community meetings to help shape the study 

4. Develop a monitoring and evaluation plan along with a list of resources for community 
members and public agency staff 

Each of these four tasks is summarized below. 
 
Existing Conditions 

The initial analysis phase of the BHETS utilized previously published research, studies and planning 
documents, public input, community health data, and mobility/built environment data to develop 
an understanding of the key environmental and health issues within the community of San Ysidro. 
A regional analysis was also conducted for the entire San Diego County to inform a general 
understanding of mobility/built environment associations with community health outcomes.  
 
The existing conditions analysis identified several mobility/built environment variables in which 
San Ysidro is faring better than the City of San Diego as a whole. For example, San Ysidro has on 
average more than double the transportation infrastructure support, twice as much support for 
youth physical activity, and generally greater access to amenities like parks, schools, libraries, and 
healthcare services than the City of San Diego as a whole. There are also several ways in which 
San Ysidro is not faring as well compared to the City of San Diego as a whole, particularly in terms 
of air pollution, walkability, physical activity inhibitors, traffic safety, and crime rates. 
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When comparing health outcomes, the South Bay Sub-Regional Area (SRA) experiences higher 
rates of pedestrian injury, asthma, diabetes, and Chronic Obstructive Pulmonary Disease (COPD) 
than the region as a whole. Conversely, the South Bay SRA has significantly lower rates of 
psychological disorder, crime injury, and substance abuse when compared to region-wide 
outcomes. 
 
Partial Correlations Analysis and Results 

After using mobility/built environment and health data to identify disparities and establish baseline 
existing conditions, a partial correlations analysis was performed to gauge the significance of 
interactions or associations between mobility/built environment factors and community health 
outcomes. Partial correlation analyses allow for a simple assessment of the strength and magnitude 
of the linear relationship between two variables while controlling for the effects of other factors, in 
this case age and income. 
 
Several interesting relationships between mobility/built environment variables and health outcomes 
were revealed through the partial correlations analysis. Key findings, organized by the mobility/built 
environment variable being analyzed, include: 

• Relationships between transportation system factors (air quality, high volume arterial density, 
and Vehicle Miles Traveled [VMT]) and health outcomes: 

o Of the three transportation system factors examined (air quality, arterial density, and VMT), 
air quality has the most consistent association with health outcomes. In particular, the 
analysis shows there are small positive associations between living in close proximity to air 
pollution sources and pedestrian injury rates, cyclist injury rates, asthma, Coronary Heart 
Disease (CHD), stroke, psychological disorder, and substance abuse. In other words, 
increases in populations living close to air pollution sources is associated with increased 
levels of pedestrian injury rates, cyclist injury rates, asthma, CHD, stroke, psychological 
disorder, and substance abuse.  

o Of all health outcomes assessed, cyclist injury rates and stroke have the most consistent 
association with transportation system factors (air pollution, arterial density, and VMT). 
These two health outcomes show small to large positive associations with each of the three 
transportation system measures. 

• Relationships between physical activity support factors (trail access, sidewalk coverage, 
transportation support, walkability, youth physical activity support factors, and physical activity 
inhibitors) and health outcomes: 

o Of the six physical activity support factors, trail access and sidewalk coverage show the 
most consistent expected associations with health outcomes, including small to large 
negative associations with all health outcomes except CHD, cancer, and pedestrian injury 
(trail access only).  

o Of all health outcomes assessed, motor vehicle injury rates and two of the community-level 
health outcomes – substance abuse and injury from crime – showed consistent, expected 
associations with the physical activity support measures. 

• Relationships between traffic-related safety risk factors (pedestrian safety, bicycle safety, and 
youth safety) and health outcomes: 

o Of the three safety-related composite measures, pedestrian safety and youth safety show 
the most consistent, expected associations with health outcomes, including small negative 
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associations with pedestrian injury, cyclist injury, COPD, CHD, stroke, cancer, psychological 
disorder, and substance abuse. 

o Of all health outcomes assessed, cyclist injury rates, CHD, and stroke showed the most 
consistent, expected associations with the safety composite measures.  

• Relationships between access to social support (parks, libraries, elementary schools, health care, 
day care, healthy food, fast food, and all amenities) and health outcomes: 

o Three of the health outcome measures appear to be fairly consistently associated with levels 
of access to social support amenities, including motor vehicle injury, substance abuse and 
injury from crime. For each of these health outcomes, the majority of access measures show 
small negative associations with those three health outcomes. 

o Of all the mobility/built environment factors examined in the BHETS, access to social 
support measures showed the least consistent associations with health outcomes. 

 
The results of the partial correlations analysis were used to identify existing planning projects with 
the strongest potential for bringing about improved community health. The mobility/built 
environment variables were separated into three tiers using the total number of health outcomes 
having an association with each respective mobility/built environment variable. Mobility/built 
environment variables were categorized as Tier-1 if they were found to have a significant, expected 
relationship with more than six health outcomes; factors found to have a significant, expected 
relationship with four to six health outcomes were categorized as Tier-2; and factors showing 
associations with less than four health outcomes were categorized as Tier-3. The results of this 
categorization are as follows: 

• The four mobility/built environment factors represented in Tier-1 include the percent of 
households within 500-feet of a transportation-related air pollution sources, sidewalks, 
pedestrian safety, and youth safety. 

• The four mobility/built environment factors represented in Tier-2 include trail access, 
transportation support, youth physical activity support, and access to parks. 

• Twelve mobility/built environment factors were categorized in Tier-3, including high volume 
arterials, traffic density, walkability, physical activity inhibitors, cyclist safety, access to libraries, 
access to elementary schools, access to health care, access to day care, access to healthy food, 
access to fast food, and a composite of access to all social support amenities. 

 
Recommendations addressing Tier-1 and Tier-2 mobility/built environment mobility factors were 
identified from existing planning documents and presented to community members for 
prioritization as well as to identify any key gaps in recommendations. The likely health impacts that 
could result from implementing the identified recommendations were then estimated. A final set of 
sixteen mobility/built environment projects were recommended based on their potential to have the 
greatest positive impact on community health, as well as their consistency with community and 
stakeholder input. 
 
Final Recommendations  

The final recommendations reflect previously adopted recommendations, community input, project 
team and stakeholder group review, and additional research regarding potential mitigation 
techniques to reduce exposure to transportation-related pollution. Figure E-1 displays the final 
recommendation locations within San Ysidro, with map ID’s corresponding to the recommendation 
numbers outlined below. 
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Figure E-1: Final Mobility/Built Environment Recommendations 
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1. Create a landscaped active transportation corridor traversing the community adjacent to 
the railroad right-of-way, connecting key land uses such as schools, transit stops, recreational 
facilities, and commercial districts with an emphasis on improved bicycle and pedestrian 
mobility. 

2. Install a Class II bicycle lane extending the length of Otay Mesa Road. 

3. Establish a Class III bicycle route running the length of W. Park Avenue. 

4. Create a ten-acre park site east of Beyer Elementary School. 

5. Install traffic signals at the I-5 NB on/off ramps and Via de San Ysidro. 

6. Widen sidewalks on Seaward Avenue from W. Park Avenue to the Beyer Trolley Station. 
Install sidewalks on south side of Seaward Avenue, west of railroad tracks. Install pedestrian 
scale lighting. 

7. Construct new sidewalk along the north side of Calle Primera; install ADA compliant curb 
ramps at Via San Ysidro/Calle Primera; install pedestrian scale lighting near access point to the 
pedestrian bridge 

8. Create a distinctive gateway from the Beyer Trolley Station entrance at Cypress Drive, 
including changes to landscaping, pavement, fencing treatments, and a gateway sign that 
reflects the culture of the community in order to encourage transit use. 

9. Improve the Beyer Boulevard Trolley Station to include curb bulb-outs at all four 
intersections along Seaward Avenue and install high visibility crosswalks. 

10. Implement the planned Class I multi-use path along the SR-905 Corridor, from San Ysidro 
to the proposed Otay Mesa East Border Crossing near SR-11. 

11. Enhance/raise crosswalk at existing school crossing along East Beyer Boulevard near 
Beyer Elementary School. 

12. Create a Class I or enhanced Class II facility connecting San Ysidro to the Imperial Beach 
Bikeway and Bayshore Bikeway. 

13. Install pedestrian scale lighting on Sycamore Road from Calle Primera to Cesar Chavez 
Park. 

14. Create a comprehensive community wayfinding program that identifies and links key 
community assets. Key destinations to highlight through the wayfinding program would 
include location of bicycle facilities and non-motorized facilities (such as pedestrian bridges), 
parks within and around the community, community centers and other key civic uses, and the 
Dairy Mart Ponds and Tijuana River Valley Regional Park access points. 

15. Implement an air quality monitoring program to better understand transportation-
related emissions within the community. The program should seek to illuminate how different 
weather, topography, and travel conditions in and around San Ysidro affect the concentration 
of pollutants near roadways. The monitoring program should also provide a toolbox of 
mitigation measures depending on air quality conditions at various locations across the 
community. 

16. Identify potential funding mechanisms, such as grants or subsidies, to help with 
recommendation implementation. 
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Table E.1 identifies the health outcome variables potentially influenced as a result of implementing each mobility/built environment 
recommendation. It is important to recognize that this study’s findings do not establish a causal linkage between mobility/built environment 
factors and health outcomes, however, it does allow for an understanding of patterns in the two types of phenomena in the South Bay. For 
example, this analysis does not show that lack of sidewalk causes diabetes, only that these two measures vary in concert with one another 
fairly consistently across SRAs in the San Diego region. In other words, as the presence of sidewalk increases in a community, the incidence 
of diabetes decreases. The Study results show associations between measures rather than suggesting one phenomenon causes another. 

 
Table E.1: Potential Health Outcomes Influenced by Recommendations 

 
Source: Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, February 2015
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1.0 Introduction 

1.1 Overview 
The purpose of the Border Health Equity Transportation Study (BHETS) is to evaluate how 
mobility/built environment factors in the community of San Ysidro are related to the health of the 
people who live and work in the community. This report presents an analysis approach and results 
that assist with connecting mobility/built environment conditions to trends in key community health 
outcomes. This is largely an exploratory study and is being conducted to provide a model for how 
health can be a consideration in long-range transportation and land-use planning. 
 
San Ysidro is a unique community within the City of San Diego in that it sits adjacent to the 
United States/Mexico border at one of the busiest international crossings in the world. The 
San Ysidro community experiences a variety of distinct environmental, economic, and social impacts 
related to its proximity to the border. As a majority of border crossers are traveling by car, air 
quality impacts are of particular concern. In addition to this unique dynamic, San Ysidro also shows 
high concentrations of low income, minority populations, leading to broad concerns related to 
social and environmental equity. Figure 1-1 shows San Ysidro located within the San Diego region.  
 
Increasingly, research suggests that transportation and land use policies, plans, and programs affect 
health outcomes. Transportation and land use decisions directly influence exposure to air and noise 
pollution; traffic safety; access to jobs, goods, and services; and social cohesion. Research has 
connected these “determinants of health” i to health outcomes such as asthma, cancer, 
cardiovascular disease, diabetes, injuries, adverse birth outcomes, and mental illness. 
 
This report attempts to document the current status of health and mobility/built environment 
conditions in the San Ysidro community, identify existing transportation infrastructure and land use 
recommendations, and develop a final set of recommendations with potential to positively impact 
significant health outcomes. 

i Determinants of health are defined as those social, physical, environmental, economic, and individual factors that combine together to 
affect a person or community’s health. 

 
 

                                                
 

Border Health Equity Transportation Study 7



 

Figure 1-1: San Ysidro within the San Diego Region 
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1.2  Analysis Framework 
A key goal of the BHETS is to develop a process for identifying mobility/built environment and 
health issues within a community. The analysis framework for this report includes first identifying 
connections between these issues, then quantifying the significance, direction and strength of the 
relationships between these mobility/built environment and health issues, and lastly, using this 
understanding to recommend various improvements that could influence health in a measureable 
way. Although there is no one set method for conducting such an analysis, the BHETS could serve 
as a regional prototype for incorporating health into regional and local long-range transportation 
and land use planning and design considerations. 
 
Figure 1-2 displays the existing conditions analysis framework used to compare mobility/built 
environment factors between San Ysidro and the City of San Diego (Analysis 1); compare health 
outcomes between the South Bay Sub-Regional Area (SRA) and the region (Analysis 2); and assess 
the significance, direction and strength of the relationships between mobility/built environment and 
health outcomes (Analysis 3). These three existing conditions analyses were the foundation for 
identifying recommendations with the potential to address health issues.  
 

Figure 1-2: Analysis Process for Identifying Community  
Mobility/Built Environment Health Issues 

 
Source: Chen Ryan Associates, February 2015 
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Research relevant to this project was gathered from multiple sources, with a focus on information 
about how various mobility/built environment issues relate to health. The BHETS relied upon 
community and stakeholder input, along with publically available health and mobility/built 
environment data. The decision to conduct this BHETS with strictly secondary data was purposeful, 
and is hoped to illustrate to other agencies that such a study can be a relatively cost-efficient, 
feasible endeavor. 
 
1.3 The San Ysidro Community 

1.3.1 Historical Context 

Much of the development and growth within the community of San Ysidro, both historically and 
presently, relates to its proximity to the United States/Mexico international border. The San Ysidro 
Port of Entry (POE) is the world’s busiest land POE, with 25,000 pedestrians and 50,000 vehicles 
crossing northbound on average each day. 
 
San Ysidro was first settled as a Spanish trading post in 1818, named in honor of the patron saint 
of agriculture, Saint Isidore.1 San Ysidro’s importance in the international context began in 1848 
with the signing of the Treaty of Guadalupe Hidalgo by the United States and Mexico, creating 
today’s International Border.2 Present day San Ysidro was founded in 1909 by William Smythe, a 
San Diego booster and historian, with a vision of developing an agricultural community on the 
area’s fertile land.3 
 
The construction of Interstate 5 in 1954 forever transformed San Ysidro. The freeway bisected the 
community, displacing residents, and establishing a major route to the border.4 San Ysidro was 
further altered by the construction of Interstate 805 in the 1970s. Construction of these freeways 
established major transportation corridors traversing San Ysidro, leading to increased vehicular 
traffic and congestion, as well as growing travel demands associated with the San Ysidro POE. 
Construction of the two interstates also affected pedestrian mobility for San Ysidro community 
members, leaving few connections for pedestrians to traverse the freeways and travel to 
communities and destinations adjacent to San Ysidro. 
 
The community today reflects its border location, rich in binational culture and industries that are 
supported by commerce and tourists from both the United States and Mexico. 
 
1.3.2 San Ysidro’s Proximity to the International Border  

The community’s proximity to the international border 
significantly affects development, transportation, the 
economy, and overall daily life in San Ysidro. The 
border adds a noticeable federal government presence 
in and around the community including buildings, 
infrastructure, motor vehicles, and federal officers. The 
federal presence sets additional limitations and poses 
unique challenges not experienced in other San Diego 
communities.  
 
The 50,000 northbound vehicles crossing the San Ysidro POE each day add substantial volumes of 
traffic and congestion to the freeways and local roads, significantly impacting local residents. The 
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heavy traffic volumes also release emissions that can be harmful to the health of community 
members and travelers in the area. A report analyzing the economic impacts of border wait times 
between 2011 and 2012 found that passenger vehicle crossing times averaged 74 minutes. 
Multiplied by the 50,000 daily vehicle crossings, border traffic contributes a significant amount of 
vehicle emissions, and impacts the air quality in San Ysidro and neighboring communities.5 
However, the recent expansion of vehicular lanes at the San Ysidro POE have reduced wait times 
significantly since completion of the study, with additional improvements still to be made. 
 
The border provides economic life to the region. Much of the community’s commercial and retail 
industry is supported by tourists, evident by the numerous money exchange establishments, travel 
services, and the outlet mall sited at the border. San Ysidro and the City of San Diego as a whole 
can benefit from these industries through sales tax revenues and increased employment 
opportunities.  
 
1.3.3 Planning Area 

The San Ysidro Community Planning Area encompasses approximately 1,862 acres. San Ysidro is 
comprised of predominantly single-family and multi-family residential land uses. Commercial and 
industrial land uses are located along the Interstate 5 corridor. Figure 1-3 displays key land uses 
within San Ysidro as well as the transit routes servicing the community. Figures 1-4 and 1-5 show 
existing sidewalk coverage and bicycle facilities within the community, respectively.  
 
Table 1.1 displays population, housing, and economic characteristics for the community of 
San Ysidro and the City of San Diego as a whole. As shown, there are approximately 28,008 people 
living in San Ysidro. Housing is dispersed across San Ysidro with the exception of the southernmost 
portion, which is primarily commercial and industrial land uses, and federal infrastructure. 
Compared to the City of San Diego, San Ysidro has a relatively high youth population, with 
31.6 percent of the population under the age of eighteen, and a senior population that is slightly 
lower relative to the City of San Diego, accounting for 9.1 percent of San Ysidro’s population.  

Table 1.1: 2010 San Ysidro Demographics 

Characteristic San Ysidro City of San Diego 
Population 28,008 1,301,617 
Total Housing Units 7,362 515,426 
Persons Per Household 3.8 2.5 
Median Age 29.1 33.8 
Percent Under 18 31.6% 21% 
Percent Over 65 9.1% 11% 
Median Household Income $35,993 $63,198 
Poverty Rate 25.1% 9.9% 
Unemployment Rate 12.4% 8.4% 

Source: SANDAG 2010 Community Profile; U.S. Census Bureau, 2007 -2011 ACS 5-Year Estimates 

 

The median household income in San Ysidro is $35,993, substantially lower than the City of 
San Diego’s average of $63,198. Additionally, the unemployment rate in San Ysidro is almost 
50 percent greater than that of the San Diego. Most alarming is the difference in poverty rates 
between San Ysidro and San Diego, shown at 25.1 percent and 9.9 percent, respectively. 
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Figure 1-3: San Ysidro Transit Network and Key Land Use
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Figure 1-4: San Ysidro Pedestrian Network 

 
 

Figure 1-5: San Ysidro Bicycle Network 
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Table 1.2 summarizes the available transit service within San Ysidro, including the transit mode, 
route name, and areas served. Seven bus routes and one Trolley line provide public transit options 
within the community and connections to the region. 
 

Table 1.2: San Ysidro Transit Service 

Type Route Areas Served 
Bus 901 Iris Avenue Trolley to Downtown San Diego via Imperial Beach/Coronado 
Bus 905 Otay Mesa to Iris Avenue Trolley via SR-905/Otay Mesa Road 
Bus 906/907 Iris Ave Trolley to San Ysidro Loop via Beyer Boulevard/San Ysidro Boulevard/Calle 

Primera  
Bus 950 Otay Mesa to Iris Avenue Trolley via SR-905/Siempre Viva Road 
Bus 929 Downtown San Diego to Iris Avenue Trolley via Highland Avenue/3rd Avenue  
Bus 932 8th Street Trolley to Iris Avenue Trolley via National City Boulevard/Broadway 
Bus 933/934 Iris Ave Trolley to Seacoast via Imperial Beach Boulevard/Palm Avenue 
Trolley Blue Line Downtown San Diego to San Ysidro Trolley via Iris Avenue Trolley/Beyer Boulevard 

Trolley 
Source: Metropolitan Transit System (MTS), 2014; Chen Ryan Associates, February 2015 

 
1.4 Public Participation 
The public participation process for the BHETS project consisted of three community workshops, 
the creation of a Stakeholder Group, and hosting a project webpage. This section provides a 
description of each of these engagement methods and the role they played throughout the project. 
 
1.4.1 Community Workshops 

A series of three community workshops were held to invite public participation and community 
member input. The initial workshop focused on identifying specific health and mobility/built 
environment issues perceived by community members, while the second workshop focused on 
identifying recommendations to improve health outcomes in San Ysidro. The public input gained 
and a description of how it was incorporated into the project is provided in Section 2.2, while the 
second workshop’s results are further elaborated upon in Section 6.1. Workshop participants were 
also asked to evaluate and prioritize proposed recommendations in their community during the 
second workshop. The final set of recommendations, which included stakeholder group, SANDAG, 
Caltrans, and City of San Diego input, was presented to the public at the third and final workshop 
for comment. Additionally, a toolbox of resources available to community members to influence 
community change was presented at the third workshop, further described in Section 8.3. 
 
1.4.2 Stakeholder Group 

The Border Health Equity Stakeholder Group was formed to complement the efforts of the project 
team by bringing together a wide range of perspectives and expertise to develop recommendations 
and provide ongoing guidance throughout the study process. Additionally, the Stakeholder Group 
provided feedback and input regarding key deliverables. 
 
Stakeholder Group Membership 

Stakeholder Group membership was made available to local, state, and federal agencies and 
community organizations/representatives with interests that reflect the following subject areas: 
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environmental/public health, academia/education, federal/state/local government, United States-
Mexico Border relations, land use and/or transportation planning, social equity, and economic 
development. 
 
Active members of the Stakeholder Group represented the following agencies and organizations: 

Local Agencies 
• City of San Diego Planning Department 

Regional and State Agencies 
• California Department of Transportation (Caltrans) 
• San Diego County Health and Human Services Agency 
• San Diego County Air Pollution Control District 
• San Diego County Office of Border Health 

Federal Agencies 
• US Customs and Border Patrol 
• US Environmental Protection Agency 
• Centers for Disease Control and Prevention 

Transit/Transportation 
• Metropolitan Transit System 
• Representative from the SANDAG Freight Stakeholder Working Group 

Research Institutions/Education 

• Active Living Research 
• Institute of Regional Studies of the Californias 
• San Diego State University, Graduate School of Public Affairs 
• San Ysidro School District 

Health Advocacy  
• San Ysidro Health Center 
• Calidad de Vida 

Business and Economic Development  
• San Ysidro Chamber of Commerce 

San Ysidro Community 
• Representatives from San Ysidro Community Planning Group 
 
Other interested participants included representatives from the Consul General of Mexico’s office, 
the Environmental Health Coalition, the San Diego Foundation, Circulate San Diego, and the 
Mexican American Business and Professional Association. Casa Familiar is a grassroots community 
organization based in San Ysidro that, in addition to being a key community stakeholder, was also 
a member of the Consultant Team, significantly contributing to this Border Health Equity 
Transportation Study. 
 
Stakeholder Group Charter 

A charter was developed to guide the Stakeholder Group and to identify the purpose, membership, 
and meeting time and location. A copy of the charter was presented to Stakeholder Group 
members at the initial meeting, held on June 27, 2013, and is included as Appendix A. 
 

 
 

Border Health Equity Transportation Study 15



    

1.5 Organization of the Report 
This Final Report is organized into the following chapters: 
 
Chapter 1.0  Introduction 
Provides an overview of the BHETS purpose, analysis framework, and report organization. 
 
Chapter 2.0  Identification of San Ysidro Mobility/Built Environment and Health Issues  
Describes the techniques and results associated with efforts to understand mobility/built 
environment and health issues in San Ysidro from the perspectives of community members and 
stakeholders. In addition, issues were identified through a content analysis of the multiple previous 
studies conducted in San Ysidro related to health and mobility/built environment. 
 
Chapter 3.0  Previous Research on Mobility/Built Environment and Health 
Summarizes the key United States and international research examining relationships between 
health and mobility/built environment measures.  
 
Chapter 4.0  Methodology 
Presents the health and mobility/built environment data sources and analysis methodologies 
employed for assessing trends in San Ysidro, as well as for assessing the correlations between these 
factors. 
 
Chapter 5.0  Analysis Results 
Presents the analysis results from methodologies described in Chapter 4.0 
 
Chapter 6.0  Mobility/Built Environment Recommendations and Potential Health Effects 
Proposes a final set of recommendations, developed from community and stakeholder input and 
additional research. This chapter also lists the potential health outcomes that could be positively 
influenced through implementation of the recommendations. 
 
Chapter 7.0  Monitoring and Evaluation Plan 
Proposes a framework and method for tracking and assessing changes in key recommendations 
identified in this report. 
 
Chapter 8.0  Implementation 
Concludes with two “toolboxes” to help influence built environment change, including an agency 
toolbox which identifies potential funding mechanisms, and a community member toolbox 
summarizing available resources that community members can utilize to influence change and get 
their voices heard. 
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2.0 Identification of San Ysidro Mobility/Built Environment 
and Health Issues 

This chapter summarizes efforts to identify and document notable health and mobility/built 
environment issues in the community of San Ysidro based upon a review of previous San Ysidro 
studies and planning documents for content related to health and mobility/built environment 
issues, as well as from collecting input from community members at a workshop held in July 2013. 
Each of these resources is discussed below. 
 
2.1  Previous San Ysidro Studies and Plans 
A wide range of studies have been conducted in San Ysidro over the past 20 years with a focus on 
health and mobility/built environment. Over 25 studies were identified that either focused 
specifically on San Ysidro or addressed the community in addition to other areas within the greater 
San Diego region. These studies were reviewed to inform the identification of health and 
mobility/built environment issues for the BHETS. One-page project summaries were prepared 
identifying the purpose, the health or mobility/built environment issues addressed, and any 
conclusions drawn from the BHETS. The project summary sheets are included as Appendix B.  
 
Table 2.1 summarizes content addressed for those studies focusing largely on health. A total of 
11 studies were found that addressed health in San Ysidro over the past ten years. The studies 
were reviewed for health issues, and for the relative level of treatment of each issue. Table 2.1 
shows health issues as column headers. For each study, the table notes whether the health topic 
was addressed as a “focus issue •,” a “peripheral issue ,” or only “mentioned ,” but not 
examined in depth. Points were assigned to the level of treatment of the respective health issues, 
with three points for a focus issue, two points for a peripheral issue, and one point for only 
mentioned. The content analysis allows for a ranking of health topics based on the level of 
attention they have received from agencies, university researchers, and nonprofit groups. The top 
three health issues receiving the most attention in studies covering the San Ysidro community 
include: 

• Access to healthcare centers 

• Physical activity 

• Diabetes 
 
Table 2.2 summarizes content addressed for those studies focusing largely on mobility and built 
environment. Approximately 15 studies were reviewed for this content type. The top three mobility 
and built environment issues receiving attention in studies and plans covering San Ysidro include: 

• Pedestrian safety and infrastructure 

• Streetscape features 

• Vehicular infrastructure 
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Table 2.1: Content Analysis of San Ysidro Health Studies  

Source: Chen Ryan Associates, February 2015 

 
 Border Health Equity Transportation Study 18



    

Table 2.2: Content Analysis of San Ysidro Mobility/Built Environment Studies  

 
Source: Chen Ryan Associates, February 2015 
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2.2  Community Workshop 
The first of three community workshops was 
held on Thursday, July 11, 2013, introducing 
the San Ysidro community members to the 
BHETS and to the relationships between health 
and mobility/built environments. The workshop 
was conducted in both English and Spanish. 
The workshop was themed as an Existing 
Conditions Workshop, and focused largely on 
community members’ identification of existing 
health and mobility concerns and priorities. 
 
To increase participation in the workshop, and 
to help identify specific issues and indicators 
perceived by community members, a “tree exercise” was conducted. The exercise utilized a poster 
diagram of a tree, with the three parts of the tree – the roots, the trunk, and the leaves – labeled as 
places to record social, economic, environmental, and political forces; daily habits; and health issues 
facing the community, respectively. The tree diagram tool is included in Appendix C. 
 

The workshop participants were divided into 
five groups of 10 to 15 participants at each 
station, with the entire workshop group 
completing a total of five diagrams. A facilitator at 
each table led the community members through 
the exercise, beginning the discussion by asking, 
“What are the major health issues facing 
San Ysidro community members?” Responses 
were written verbatim, helping to build a list of 
community-prioritized health outcomes. Following 
the identification of specific health concerns, 
discussions focused on identifying the daily habits, 
and behaviors contributing to the health issues 
listed. 
 
The “tree exercise” concluded with participants 
discussing the different social, economic, 
environmental, and political factors that influence 
daily habits. These factors are the community’s 

perceived health determinants or indicators, the issues they feel are at the “root of the problem”. 
 
Following the workshop, the tree exercise responses were organized into two summary tables of 
priority issues. Table 2.3 shows the health outcomes, daily habits, and contributing factors (health 
indicators) identified by the community members. Table 2.4 displays mobility and built 
environment concerns expressed by San Ysidro community members. 
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Table 2.3: Community-Identified Health Issues, Habits, and Contributing Factors 

Health Issue 
Daily Habits Related to 
Health Issue 

Social, Economic, Environmental, and 
Political Factors Affecting Health Issues 
and Daily Habits 

Cancer • Lack of Exercise 
• Alcoholism 
• Substance abuse 
• Smoking 
• Eating habits 

• Healthcare access 
• Healthy food access 
• Healthy eating education 
• Recreational space 
• Bicycle facility 

Mental health, stress, 
depression, anxiety, 
sleep disorder, bipolar, 
aggression 

• Lack of Exercise 
• Alcoholism 
• Substance abuse 
• Driving 

• Unemployment 
• Recreational space 
• Healthcare access 
• Noise pollution 
• Bicycle facility 
• Pedestrian infrastructure 

High blood pressure, 
high cholesterol, 
diabetes 

• Lack of Exercise 
• Smoking 
• Eating habits 

• Recreational space 
• Healthcare access 
• Healthy eating education 
• Healthy food access 

Respiratory, asthma, 
bronchitis, allergies, 
sinusitis 

• Air quality 
• Smoking 

• Air pollution from freeways 
• Media  

UV exposure, skin 
cancer 

• Waiting for bus/Trolley • No shade at transit stops 

Obesity • Eating habits 
• Food quality 
• Lack of Exercise 

• Recreational space 
• Healthcare access 
• Bicycle facility 
• Pedestrian sidewalks 

Personal safety  • Lighting 
• Security at transit stops 

Source: Chen Ryan Associates, February 2015 

 
  

 
 
Border Health Equity Transportation Study 21



    

Table 2.4: Community-Identified Mobility Concerns and Impacts on Health 

Mobility Topic Mobility Concerns Health Impacts 
Bicycle/pedestrian 
infrastructure 

• Infrastructure 
• Signage 
• Safety 
• Pedestrian crossings 

• Prevents physical activity 
• Safety issue for users 
• Prevents walking/bicycling as utilitarian 

transportation 
Transit system • Peak hour times not 

coordinated 
• Need higher frequency 

on weekends (Sundays) 
• Cost 
• Bathrooms on Trolley 
• Buses crowding and 

cleanliness 

• Long travel times 
• Cost ($) of travel 

Transit stops • Benches 
• Trashcans 
• Shade 

• Cleanliness 
• Sun exposure 
• Seating 

Private automobile • Traffic 
• Pollution 
• Driver courtesy 

• Travel takes a long time 
• Health effects from pollution 
• Mental health effects from congestion 
• Pedestrians/bicyclists safety 

Source: Chen Ryan Associates. February 2015 

2.3 Synthesis of Health and Mobility/Built Environment Issues 
This section synthesizes the previous studies reviewed (Section 2.1) and the community input 
(Section 2.2) into a preliminary listing of San Ysidro health and mobility/built environment issues. 
These issues will be further evaluated in Chapter 3.0 through a literature review of national and 
international published research, and in Chapters 4.0 and 5.0 through an analysis of secondary 
health and mobility/built environment data. 
 
Table 2.5 displays a preliminary listing of health and mobility/built environment issues as 
determined via previous studies and community input. As shown in Table 2.5, 10 of the 15 health 
issues identified were noted through both sources – previous studies and community input. 
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Table 2.5: Synthesis of Health and Mobility/Built Environment Issues from  
Previous Studies and Community Input 

 Issues 
Source 

Previous Studies Community Input 

H
EA

LT
H

 

Healthcare Access √  
Physical Activity √ √ 
Diabetes √ √ 
Respiratory Issues √ √ 
Cardiovascular Issues √ √ 
Nutrition √ √ 
Communicable Diseases √  
HIV/AIDS √  
Personal Safety √ √ 
Obesity √ √ 
Pedestrian/Bike Traffic Safety √  
Mental Health √ √ 
Cancer √ √ 
Quality of Well-Being √  
Substance Abuse √ √ 

M
O

BI
LI

TY
/B

U
IL

T 
EN

V
IR

O
N

M
EN

T 

Bicycle Safety and Infrastructure √ √ 
Pedestrian Safety and 
Infrastructure 

√ √ 

Transit System √ √ 
Transit Stops √ √ 
Vehicular Infrastructure √ √ 
Port of Entry √ √ 
Bus System √ √ 
Traffic Calming √  
Streetscape Features √ √ 

Source: Chen Ryan Associates, February 2015 

Note: Bold text indicates the issue was identified in both previous studies and at the community workshop. 
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Figure 2-1 displays a diagram of the general relationships between the mobility/built environment 
and health issues identified. Three levels of relationships between the environment and health 
outcomes are identified: direct effects, long-term effects, and community-level effects. 

• Direct effects between the environment and health would include pedestrian injury, cyclist 
injury, motor vehicle injury, and asthma, and are characterized as manifesting after short 
periods of exposure.  

• Long-term effects would include diseases that develop slowly from exposure to unhealthy 
environments over longer periods of time. Examination of the mobility/built environment factors 
leading to chronic disease is a major focus of current public health research. One of the critical 
pathways from environment to disease stems from environments inhibiting an individual’s 
physical activity. Lack of physical activity is a fundamental determinant of several chronic 
diseases such as diabetes, heart disease, and stroke. The County of San Diego considers 
achieving healthy environments as a critical facet of their Healthy Strategy Agenda: Building 
Better Health, which has the 3-4-50 concept as its centerpiece (“3 behaviors”– smoking, 
physical inactivity, and poor nutrition – lead to “4 chronic diseases” – cancer, heart disease and 
stroke, diabetes, and respiratory disease – that result in over 50 percent of all deaths region 
wide). 

• Community-level effects describe health outcomes that evolve out of social disorder, and might 
include substance abuse, psychological disorder, and injury from crime.  

 
These relationships will be further explored and documented in a review of previously published 
research in Chapter 3.0, and in the correlations analysis presented in Chapter 5.0. 
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Figure 2-1: Environmental Impacts on Health Outcomes Assessed in this BHETS
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3.0 Previous Research on Mobility/Built Environment and 
Health 

This chapter reviews previous national and international published research on the relationships 
between mobility/built environment and health with the goal of documenting the current state of 
knowledge about the direction and strength of these relationships. This understanding helped 
ensure that recommendations resulting from the BHETS have strong potential for positive 
influences on health outcomes. The specific findings reporting the current status of San Ysidro 
mobility/built environment variables and health outcomes are presented in Chapters 4.0 and 5.0. 
 
3.1  Transportation Systems, Land Use, and Mobility 
The term mobility encompasses several concepts, each with its own connections to health. Mobility 
reflects mode choice, which refers to the type of travel one uses to get to a destination. This is a 
function of auto ownership, land use, the density of development and transportation infrastructure. 
A variety of travel options can lead to increases in non-motorized or active travel (i.e., walking and 
biking), which can lead to better health as a result of increased physical activity. Mode choice may 
also have implications for the cost of transportation, how affordable it is to get around and the 
level of resources available for other necessities. 
 
Mobility also reflects how quickly, easily and safely one can travel to desired destinations. Faster 
and easier travel, which is often a function of auto ownership, land use and transportation system 
configurations, potentially leads to more free time, less stress and more access to necessary goods 
and services. This can improve health by allowing for more time for health-promoting activities and 
ensuring that people have access to facilities and amenities to lead healthy lives. Although 
convenience may be important for mobility, creating conditions that are safe for all modes of 
transportation is also important. 
 
Lastly, the term can describe accessibility of routine destinations. Increased access to goods and 
services necessary to lead healthy lives has been shown to improve health.6 There are many types of 
transportation-related improvements (including land use changes) that can lead to mobility 
enhancements. There are inherent trade-offs in various types of transportation system 
improvements. Roadway widening, for example, while beneficial to automobile level of service, can 
serve to increase vehicle mode share and Vehicle Miles Traveled (VMT) per household, while 
decreasing the quality of the pedestrian and cycling environments, and reducing physical activity 
and neighborhood completeness. 
 
The following sections review the published literature related to the potential health effects 
associated with these characteristics of mobility: mode choice (or how we travel); livability, 
convenience and safety; and access to resources. The intention of this chapter is to explore the 
broader context for issues that may be uncovered in San Ysidro, as well as to establish the current 
state of understanding on general relationships between health and built environment. 
 
3.2  Travel Mode Choice 
The way one travels has subsequent health effects on individuals and on the broader community. 
Individuals can be affected through physical activity benefits of walking and biking, or through 
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stress and time spent sedentary that may occur from long vehicle commutes. The choice of mode 
also affects broader groups of people through environmental effects, such as air and noise 
emissions from motor vehicles, creating conditions that can put people at risk for developing health 
outcomes associated with exposure to excess pollution. The empirical evidence related to these 
health effects, and documented through peer-reviewed published research, will be reviewed here.  
 
3.2.1 Walking and Cycling 

Walking for transportation and leisure is a form of physical activity. The research evidence 
supporting the health benefits of physical activity demonstrates a positive correlation. A 
comprehensive review conducted by the 
United States Department of Health and 
Human Services in 2008 documents the 
evidence for a causal relationship between 
levels of physical activity and better 
cardiorespiratory and muscular fitness, 
cardiovascular and metabolic health, bone 
health, and body mass and composition in 
children and youth. In adults and older 
adults, the evidence shows that, compared 
to less active people, more active men and 
women may have lower rates of all-cause 
mortality, coronary heart disease, high 
blood pressure, stroke, type 2 diabetes, 
metabolic disorders, colon cancer, breast 
cancer, and depression. And for older 
adults, being physically active is associated with higher levels of functional health, a lower risk of 
falling, and better cognitive functioning. The review also found benefits specifically for walking; the 
evidence showed a consistently lower risk of all-cause mortality for those who walked two or more 
hours per week.7 Physical activity has also been linked to better mental health outcomes.8 
 
Similarly, cycling is a practical mode of transportation, physical activity, and leisure, and shares 
many of the same co-benefits to health as walking. A 2011 report by the World Health 

Organization (WHO) documents similar (to 
walking) all-cause mortality benefits from 
regular cycling for commuting, controlling 
for socio-demographics and leisure time 
physical activity.9 A 20-year longitudinal 
study in the United States found that active 
commuting (walking or biking to work) was 
positively associated with fitness in men and 
women and negatively associated with 
Body Mass Index (BMI), obesity, and blood 
pressure in men.10 Cycling can reduce the 
risk of serious conditions such as heart 
disease, high blood pressure, obesity and 
the most common form of diabetes.11 Even 
new cyclists covering short distances can 
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reduce their risk of death (mainly due to the reduction of heart disease) by as much as 22 
percent.12 Other benefits have been shown to accrue from bicycle infrastructure improvements. A 
study prepared by the City of New York Department of Transportation (2011) reports a 49 percent 
increase in retail sales, a 47 percent decrease in commercial vacancies along roadways where 
protected bike lanes, or cycle tracks, were installed.13 
 
Physical activity benefits can be gained via utilitarian travel by foot or by bike. While regular physical 
activity can help people lead longer, healthier lives, a 2009 summary by the Robert Wood Johnson 
Active Living Research program revealed that fewer than 50 percent of children and adolescents 
and fewer than 10 percent of adults in the United States achieve public health recommendations of 
30 to 60 minutes per day of moderate‐ to vigorous‐intensity physical activity on five or more days 
of the week recommendations.14 
 
Transportation and land use patterns can allow, incentivize, or prevent healthy behavior such as 
walking.15 In fact, the Transportation Research Board and the Institute of Medicine of the National 
Academies has identified walking or cycling as a form of travel for utilitarian trips as a strategy for 
increasing daily physical activity.16 Built environmental factors that are associated with active 
transportation via walking and cycling typically include increased residential and employment 
density, greater diversity of land use mix (e.g., residential land use near retail land uses), shorter 
distances to destinations, and street design factors, such as gridded street networks and the 
presence of sidewalks.17 18 19 Long street block faces, which create longer distances between safe 
crossing locations, can also negatively affect community walkability. Access to transit may also play 
an important role in the walkability of a neighborhood. According to an analysis of US travel survey 
data, 16 percent of all recorded walking trips are part of transit trips, and these tend to be longer 
than average walking trips.20 In pedestrian-oriented neighborhoods, people walk an average of 
70 minutes longer per week than in non-pedestrian-oriented neighborhoods.21 Sallis et al. (2009) 
found, in a study of 11 countries, that people who live in neighborhoods with sidewalks on most 
streets are 47 percent more likely to be active at least 30 minutes per day. 
 
Researchers focusing specifically on children have also found similar relationships between the built 
environment and physical activity among children. One review of 33 quantitative studies found 
positive associations between access to recreational facilities (including schools) and transportation 
infrastructure, including the presence of sidewalks, controlled intersections, access to destinations 
and public transportation and children’s physical activity. Conversely the review found negative 
associations between the number of roads to cross and traffic density and speed and children’s 
physical activity.22 
 
3.2.2 Public Transportation 

Access to (including proximity, affordability, reliability, and quality of service) and use of public 
transit facilities can positively contribute to health and well-being. Many people depend upon 
public transit for travel to jobs, school, childcare, grocery stores, medical care, social and family 
activities, and for accessing other goods and resources necessary for health, and connecting with 
family and friends. Public transit may be especially crucial for households without vehicles.  
For low-income residents who do not own automobiles, accessible, affordable, and convenient 
mass transit is particularly important for accessing daily activities. A study of 15 low-income 
neighborhoods in the San Francisco Bay Area found that 66 percent of residents had no transit 
access to hospitals and 48 percent had no walking access to a supermarket. 23 The BHETS outreach 
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process suggested that residents may not utilize 
available medical services if they are difficult to reach 
and thus, limited or no access to transit may affect  
low-income residents’ health and quality of life in a 
critical manner. Even for households that have access to 
vehicles, public transit provides an alternative to driving. 
Choosing public transit over driving can improve public 
health by reducing air pollution, Greenhouse Gases 
(GHG), vehicle collisions, and increasing physical activity. 
 
Public transportation can have many benefits relating to 
health, due to improvements in air quality, noise 
reduction, reduced motor vehicle–related accidents, 
increased social cohesion, and reduced stress. Several 
studies have described the benefits of public transportation: 

• A more dense mix of uses, well served by mass transportation systems, can ensure access to 
essential needs and services while reducing VMT, thereby reducing environmental and health 
costs associated with personal vehicle trips.24 

• Public transit use (instead of driving) reduces noise and air emissions from cars (see air quality 
and noise sections below). A recent, comparative life-cycle assessment conducted at University 
of California Los Angeles’ California Center for Sustainable Communities reported lower rates 
of end-use energy, GHG, and smog for Rapid and light rail transit compared to a passenger 
vehicle.25  

• Workers with access to public transit are more likely to walk, bike, and take public transit to 
work than those without.26 Edwards (2008) found that public transit users take 30 percent 
more steps per day than people who rely on cars. 

• Taking public transportation aids in decreasing isolation and encourages what city planning 
advocate Jane Jacobs referred to as “casual contact from unplanned social interactions.” For 
the elderly and the disabled, limited access to public transit creates barriers to participation in 
community and civic life, potentially leading to feelings of depression and alienation. Social 
connection has a variety of health impacts, ranging from reducing stress, having a longer 
lifespan, to supplying access to emotional and physical resources. 27 28 

• A household with two adults that uses public transit saves an average of $6,251 per year 
compared to an equivalent household that owns two cars. The savings associated with taking 
public transit can be used for other necessities such as health care, food, housing, and clothing, 
and thereby lead to improved health. 29 

 
3.2.3 Driving 

Obesity/Physical Activity 

In contrast to the health benefits mentioned above, studies have shown that there are a number of 
health effects associated with driving. A study in the United States showed that each additional 
hour spent in a car per day was associated with a 6 percent increase in the likelihood of obesity, 
and each additional hour walked per day was associated with a 4.8 percent reduction in the 
likelihood of obesity.30 In a California study assessing VMT and obesity, counties with the highest 
average VMT were positively associated with the highest average rank of obesity.31  
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A study in Atlanta, Georgia suggests neighborhood type is at least partly responsible for this 
relationship. Comparing people living in walkable versus car-dependent neighborhoods, they found 
that those living in car-dependent neighborhoods drove an average of 43 miles per day (versus 26 
in walkable neighborhoods), and walked much less (only 3% walked versus 34% in the walkable 
areas).32 
 
Mental Health 

Driving may also impact mental health and well-being. One study found that regular exposure to 
traffic congestion affected individual’s psychological adjustment, work performance, and overall 
satisfaction with life.33 Sitting in traffic can increase blood pressure and decrease one’s tolerance 
for frustration. This of course affects the person experiencing the constraints, but can also lead to 
aggressive behavior and an increased likelihood of involvement in a crash. 34 
 
Vehicle Air Emissions 

Personal motor vehicles are recognized as contributors 
to a number of air pollutants that have been shown to 
negatively impact public health. Air pollutants in 
vehicle exhaust can include the following “criteria 
pollutants”: carbon monoxide (CO), Particulate Matter 
(PM), and nitrogen oxides (NOx), as well as other  
“non-criteria” mobile-source toxic air contaminants 
such as benzene, 1,3-butadiene, formaldehyde, 
acetaldehyde, acrolein, naphthalene, and Diesel 
Particulate Matter (DPM). Particulate matter, carbon 
monoxide, nitrogen dioxide, and ozone have well-
established causal relationships with human health 
and are subject to national ambient air quality 
standards, monitoring and control requirements under 
the Federal Clean Air Act.35 
 
Previous studies have found correlations between the health effects of pollution from traffic 
sources and asthma and other respiratory diseases, cardiovascular disease, lung cancer, pre-term 
and low birth weight births, and premature death. There is also emerging evidence about the 
potential connections between air quality and obesity and neurological effects. The following 
describes the evidence for these health effects in more detail. 

• Asthma and other respiratory diseases – Many studies have shown that air quality and 
respiratory diseases such as asthma are associated with poor air quality.36 37 38 By age 18, 
children exposed to higher levels of PM2.5, NOX, and elemental carbon (products of fossil fuel 
combustion, especially diesel) are five times more likely (7.9% versus 1.6%) to have 
underdeveloped lungs (80% of normal) compared to teenagers living in communities with 
lower pollutant levels.39 

• Cardiovascular disease – Air pollutants, including ozone and particulate matter, have been 
reported as causal factors for cardiovascular mortality and respiratory disease and illness.40 
Particulate matter from roadway vehicles may exacerbate cardiovascular disease, leading to 
hospital visits and premature death.41 In a Los Angeles study, researchers found that people 
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with an increased exposure to 10 µg/m3 of PM2.5 had a carotid intima-media thickness 
(thickness of artery walls) increase of 5.9 percent.42 

• Lung Cancer – Several studies, including two meta-analyses, have concluded that occupational 
exposure to diesel engine exhaust may increase the risk of lung cancer.43 44 In 1999, the State 
of California concluded that diesel engine exhaust is a carcinogen, and a 2000 California risk 
assessment attributed 70 percent of the cancer risk from air pollution to diesel engine 
exhaust.45 On-road diesel trucks represent the largest emission source of diesel engine exhaust 
PM in the state.46 

• Birth outcomes – A number of studies performed between 1996 and 2010 examined the 
relationship between exposure to air pollution and preterm birth and low birth weight. Both 
preterm births and low birth weight are a significant health concern to infants as they are 
highly correlated to physical and mental disabilities and infant mortality.47 48 49 A 2003 study 
conducted in Los Angeles County found that those living closest to distance-weighted traffic 
density (living close to heavy traffic roads and thus having higher exposure levels to motor 
vehicle emissions) may have an 8 percent increase in risk of pre-term birth.50 Ritz et al. (2007) 
subsequently conducted a case-control survey study in Southern California to analyze air 
pollution effects on pregnancy outcomes.51 They found that pregnant women who were 
exposed to PM2.5 and CO in their first trimester had associated increased risk of preterm births 
(10 to 29% and 20 to 25%, respectively). Additionally, pregnant women exposed to CO levels 
of 0.91 ppm and above during their last six weeks of pregnancy showed increased odds of 
preterm birth (3 to 33%).52  

 
Birth defects have also been found to be associated with air pollutants. Ritz et al. (2002) found a 
dose-response effect for second-month exposure to CO and ozone and resulting cardiac ventricular 
septal defects (CO) and aortic artery and valve defects, pulmonary artery and valve anomalies, and 
conotruncal defects (ozone). 53 

• Premature death and mortality – Poor air quality may also be associated with premature death 
(defined as dying before one’s average life expectancy). The WHO estimates that air pollution 
causes approximately two million premature deaths worldwide each year.54 The WHO also 
estimates that there may be an increased risk of dying of between 0.2 and 0.6 percent for each 
increase in 10 µg/m3 in ozone.55 Specifically in relation to the presence of particulate matter, 
WHO reports that average life expectancy may decrease by 1.5 years when you compare cities 
at the highest and lowest PM levels.56 

In addition to premature death, poor air quality may also be associated with mortality. Mortality 
rates from respiratory illness in the most air-polluted cities compared to the least air-polluted 
cities are 1.26 times higher.57 In a 2008 draft study, the Environmental Protection Agency (EPA) 
stated that there is a 1 to 8 percent increased risk of mortality for every 50 µg/m3 of PM10 and a 
1 to 3.5 percent increase in mortality for every 25 µg/m3 of PM2.5.58 Jerrett et al. (2005) 
concluded that there was a 1.17 relative risk of all-cause mortality associated with an increase 
of 10 µg/m3 in PM2.5,59 and Ostro (2006) found PM2.5 levels to be associated with mortality.60 
Specifically, a 10 µg/m3 change in two day average PM2.5 concentration corresponded to a 
0.6 percent increase in all-cause mortality.61 
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• Obesity – A recent study has linked prenatal exposure to Polycyclic Aromatic Hydrocarbons 
(PAHs), which are a byproduct of combustion that are known human carcinogens and have 
endocrine disrupting effects, with increase BMI in children.62 This, too, may support emerging 
evidence of a connection between poor air quality and obesity and more research is needed. 

 
Exposure to Air Pollutants in Vulnerable Populations 

Some populations may be more physically vulnerable to the impacts of air pollution exposures. The 
elderly and the young, as well as populations with higher rates of respiratory disease such as 
asthma and Chronic Obstructive Pulmonary Disease (COPD), and populations with other 
environmental or occupational health exposures (e.g., indoor air quality) that impact cardiovascular 
or respiratory diseases may be more sensitive to adverse health effects. 
 
The locations of roadways, the volume of traffic on roadways and people’s proximity to these 
facilities determines their exposure to transportation-related air pollutants from vehicle sources. 
Epidemiologic studies have demonstrated that children and adults living in proximity to freeways or 
busy roadways may have poorer health outcomes. 63 64 65 66 67 68 
 
Health-based standards for ambient air have been developed by the EPA for each of the “criteria 
pollutants” (O3, CO, PM, NO2, SO2, and lead) as mandated by the Clean Air Act. The Clean Air 
Act also requires states to develop specific plans to achieve these standards. One way that these 
pollutants are regulated is through a national network of air quality monitors that provides 
information on ambient concentrations for each of the criteria air pollutants. Despite promulgation 
of National Ambient Air Quality Standards (NAAQS) for criteria pollutants, implementation of air 
quality control plans, and nationwide monitoring, air pollutants are believed to continue to have 
significant impacts on human health.  
 
Air Pollution and Equity 

The California Environmental Justice Advisory Committee asserts that highways and freeways may 
act as a stationary source of emissions for residents in nearby communities, exposing residents to 
disproportionate amounts of air pollutants such as PM 2.5 from vehicle emissions.69 In California, 
African Americans, Asians, and Latinos are more likely to live close to major highways and suffer 
from more pollution and resultant public health problems such as increased cancer risk.70, 71  
Low-income residents may be more likely to live in poorer housing conditions with higher levels of 
indoor air pollutants, and may also live closer to industrial land uses or busy roadways. A study in 
Southern California showed that income and non-white racial status was associated with 
significantly higher rates of PM 2.5 (specifically PM 2.5 from chromium and diesel) exposure. 72 
These factors may result in variation in the estimates of air pollution-related health effects. For 
example, a recent study of mortality and air pollution in Los Angeles found that concentration 
response functions based on a within-city estimate were two-to-three times those based on 
regional studies.73 
 
Vehicle speeds also have been shown to have an impact on emissions and risks from exposure. In 
particular, idling vehicles such as trucks and school buses have been highlighted as a source of air 
pollution because they produce emissions that can contribute to negative health outcomes such as 
cancer, premature death, and other acute and chronic conditions.74 75 Heavy-duty diesel trucks can 
emit up to 95 grams of CO, 57 grams of NOX, and 2.6 grams of PM10 per hour.76 Reducing idling-
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related emissions may be especially important in high truck-trafficked areas, because greater 
numbers of idling trucks will have a cumulative effect on air pollutants.  
 
GHG Emissions 

Studies have indicated that vehicle emissions of GHG can contribute to global climate change. 
GHG, through their climate change effects, may increase heat-related illness (i.e., illnesses such as 
heat stroke that result when a body’s temperature control system is overloaded) and death, health 
effects related to extreme weather events, health effects related to air pollution, water-borne and 
food-borne diseases, and vector-borne and rodent-borne disease. 77 78 79 
 
The California EPA Air Resource Board estimates that the transportation sector accounted for about 
37 percent of GHG statewide in 2012, as reflected in the chart below.80  
 

Figure 3-1: California GHG Inventory (2012)81 

 

Researchers at the University of San Diego estimated that the transportation sector accounted for a 
full 37 percent of GHG in 2012 within the San Diego region, as shown in the following chart. 
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Figure 3-2: San Diego GHG Emissions by Sector (2012)82 

 
 
Vehicle Noise 

Roadway traffic may act as a significant source of noise in urban areas.83 The noise generated by 
vehicles on a highway depends on the number of vehicles, the speed of vehicles, the type of 
vehicles (trucks or cars), and the road surface. Higher traffic volumes, higher speeds, and greater 
proportions of trucks are all associated with higher levels of noise.84 
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The health impacts of environmental noise may depend on the intensity of noise, the duration of 
exposure, and the context of exposure. According to the WHO Guidelines for Community Noise, 
which reviews a significant amount of the research on noise and health, long-term exposure to 
moderate levels of environmental noise can adversely affect sleep, school, and work performance; 
blood pressure; and cardiovascular disease.85 A significant body of the research on noise and health 
investigates roadway traffic noise specifically. The following findings are identified in this literature: 

• Sleep – Traffic noise has been linked to perceived impairment in sleep quality.86 87 Reductions of 
noise by six to fourteen decibel A (dB[A]) result in subjective and objective improvements in 
sleep; studies show an increase in the percentage of awakenings at night at noise levels of 
55 to 60 dB(A).88 A lack of sleep may have health consequences such as fatigue, impaired 
endocrine and immune system, and psychological effects. Sleep can also impact quality of life, 
intellectual capacity, education, and risk of accidents.89 90 

• Annoyance – Annoyance is defined as “a feeling of displeasure associated with any agent or 
condition known or believed by an individual or a group to be adversely affecting them.” 91 92 
Annoyance is related to several health effects associated with noise, including elevated blood 
pressure, circulatory disease, ulcer, and colitis.93 Subjective reports of annoyance are the most 
widely studied impact of noise and the relationship has been quantified.94 95 Annoyance from 
noise may result in anger, disappointment, dissatisfaction, withdrawal, helplessness, depression, 
anxiety, distraction, agitation, or exhaustion. 96 97 98 

• Speech and language – Noise can interfere with speech communication outdoors, in 
workplaces, and in schoolrooms, interfering with the ability of people to perform their work.99 

• Learning and educational performance – Chronic road noise can affect cognitive performance 
of children, including attention span, concentration and remembering, and reading 
ability. 100 101 102 

• Cardiovascular disease – The biological pathway between noise and cardiovascular disease 
(both hypertension and myocardial infarction) is based on noise-induced stress, which triggers 
the release of hormones such as cortisol, noradrenaline, and adrenaline, which in turn can 
affect hypertension, blood lipids, and blood glucose, all of which are risk factors for 
cardiovascular disease. 

• Hypertension – There is a dose-response relationship between environmental noise from traffic 
and high blood pressure.103 People who live near chronic roadway noise (more than 
20,000 vehicles/day) are twice as likely to have hypertension, and men specifically are almost 
four times more likely.104 A review by Babisch summarizes studies on the relationship between 
noise and hypertension.105 106 A large study published in 2009 found a notable effect of noise 
on hypertension at more than 64 dB(A) (or 1.45, 95% CI 1.04 ‐ 2.02) with age acting as an 
effect modifier (effects in middle aged 40 to 59).107  

• Myocardial Infarction – Increasing community noise, including traffic noise, may increase the 
risk of myocardial infarction at noise levels above 50 to 60 dBA.108 109 110 111 

• Stress – The combination of noise and poor quality housing can be associated with higher stress 
and stress hormone levels.112 

 
Groups who are at higher risk for adverse effects due to noise exposure can be those less able to 
cope with the impacts, including people with decreased abilities (senior, ill, or depressed people); 
people with particular diseases; and people dealing with complex cognitive tasks, such as reading 
acquisition, young children, and the elderly in general. 
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3.3  Livability, Convenience, and Safety 

3.3.1 Livability 

Various components of the built and social environment can contribute to a community’s level of 
livability. The transportation system and nearby land uses facilitate the livability of a neighborhood. 
The quality and design of the built environment affect neighborhood livability by facilitating 
movement, physical activity, and social engagement and potentially limiting crime and social 
disorder in one’s immediate neighborhood surroundings. Neighborhoods that include pedestrian 
spaces or that have lower levels of street traffic where one can walk comfortably and safely benefit 
health by enabling physical activity, leisure, and social interaction.113 
 
A seminal study of the impact of traffic on three streets in a San Francisco neighborhood illustrates 
how traffic volumes and speed influence the way people use streets for non-traffic functions.114 
The study found associations between traffic intensity and aspects of perceived livability, levels of 
social interaction, and families’ preferences for living in the neighborhoods, whereby the streets 
with greater traffic intensity had lower levels of perceived livability and fewer neighborhood 
families that socialized with each other.115 
 
Further, a study by Hüttenmoser investigated two contrasting groups of five year-olds.116 One 
group was raised in surroundings that allowed them to play on streets with little street traffic and 
without the presence of adults. The other group could not leave their homes unaccompanied by 
adults and had nearby access to streets with more traffic. The study found a clear connection 
between the time children spent outside and the dangerousness and perceived attractiveness of 
their living environments. Adults accompanied the children that lived near traffic hazards, which 
had the effect of limiting the time this group of children spent outside. The researchers found that, 
for the traffic hazard children, the social contact with other children in the immediate 
neighborhood was half of that of the children in the low-traffic neighborhoods. They also found 
that the same was true for the adults.117 This research highlighted how street traffic and unsuitable 
surroundings may hinder children’s social and motor development and can put a strain on parents, 
as well. Poor motor skills development in children has been shown to have social and psychological 
consequences, such as difficulties interacting with other children.118 
 
A vibrant neighborhood environment – with active, human-scaled streets, public spaces, and 
thriving business – is one type of setting for social interaction, which can lead to an increased sense 
of community and less crime. Social networks and interaction have been linked to improvements in 
physical and mental health through multiple mechanisms. 119 Social support, perceived or provided, 
can buffer stressful situations, prevent feelings of isolation, and contribute to high self-esteem.120 
Certain types of social activities, including group membership in a community, have been shown to 
decrease mortality rates and cognitive impairment.121 122 A higher level of civic engagement 
through ties to community groups can be associated with increased exposure to health-promoting 
messages.123 On the other hand, individuals with low levels of social support or who are socially 
isolated have higher mortality rates, for example from cardiovascular disease, cancer, and 
HIV. 124 125 126 127 128 There is also a strong association between perceived social isolation and 
depression.129 
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3.3.2 Convenience 

Mobility can also be viewed in terms of convenience – how fast and easily the transportation 
systems and land uses allow people to get to where they need to go. Researchers have examined 
the effects of commuting through different modes (driving, walking/biking, public transportation, 
etc.) on stress, social outcomes, and mental health.  
 
Each mode of travel likely has its benefits and drawbacks in relation to stress and mental health. 
However, a survey of university employees found that car commuters feel their journey to work is 
more stressful than other modes due to delays and other road users. These researchers also found 
public transit users feel stress related to delays as well as to boredom. Walking and cycling 
commuters find these modes to be the most relaxing and exciting.130  
 
Related to having a long commute, some researchers have found that having a long commute can 
increase stress and decrease life satisfaction and one’s sense of well-being.131 132 133 134 One study 
that examined the satisfaction of married couples with long commutes found that those with long 
commutes had greater rates of marriage dissolution.135 Moreover, among one-parent commuter 
families, the commuting parent reported making sacrifices due to missing vital parts of everyday 
life.136 There are studies showing that commuters would like to decrease their commuting time, 
regardless of mode.137 138 139 
 
Commuting can also have positive effects, however, if people view this time as an opportunity to 
do other useful things, such as socializing or reading (if on public transit). Researchers have found 
that for people who have this perspective, their commutes are not stress-producing. In fact, the 
commute can be a welcome time, as it allows for a mental transition from home to work or work 
to home.140 141 142  
 
As previously mentioned, it is not possible to conclude a definitive health effect of commuting via 
different modes. However, the research does point to a negative impression of longer commute 
times and potential stress, social, and quality of life effects of longer commutes. 
 
Transportation affordability is another important consideration related to the issue of mobility and 
convenience. Transportation is a major household expenditure, particularly for lower-income 
families, and it is also often beyond an individual’s control, which was previously mentioned as a 
factor in determining people’s impressions of their commutes. Unaffordable transportation can 
reduce economic opportunity and productivity for transportation-disadvantaged persons. 
High transportation costs can discourage lower-income people from attending school, reducing 
their productivity. A lack of qualified labor can make it difficult for businesses to fill positions, which 
can decrease overall economic activity in the long run. High expenditures on vehicles and fuel can 
reduce spending on other goods that provide more regional economic benefits, and reduce 
household wealth as vehicle expenditures build little equity in comparison to home investments.143  
 
Consumers also consider transportation affordability an important issue. Respondents to the 2009 
National Household Travel Survey rated affordability (“price of travel”) as the most important of 
six issues considered (price of travel, safety, aggressive/distracted drivers, congestion, access to 
public transit, and inadequate walking facilities).144  
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There are several indicators that can be used to evaluate transportation affordability, including the 
portion of household expenditures devoted to transportation, the quantity and quality of affordable 
transportation options available to a particular group or for a particular type of trip, and the quality 
of accessibility for non-drivers compared with drivers.145 
 
3.3.3 Safety 

Transportation Accidents and Injuries 

Related to both livability and convenience is the issue of traffic safety. In 2011 there were over  
32,000 fatalities and over 2.2 million injuries from crashes on United States roadways, for all modes 
of transportation. Fourteen percent of the fatalities and thirty-three percent of the injuries (ranging 
from non-severe to severe) were pedestrians. Two percent of the fatalities and two percent of the 
injuries were bicyclists. Children aged 10 to 15 have the highest population-based injury rate 
(33 per 100,000) and people over 74 years have the highest population-based fatality rate (at 2.19 
per 100,000 – almost double the overall population rate of 1.33).146 These rates do not take 
exposure into consideration. 
 
The risk of pedestrian injuries may discourage pedestrian activity and negatively impact physical 
activity levels. Pedestrians are even likely to limit their exposure if there is a perception of 
danger.147 148 149 For example, one study found that three factors – traffic volume, traffic speed, and 
the separation between pedestrians and traffic – explained 85 percent of the variation in perceived 
safety and comfort for pedestrians.150 Such impacts to safety are real as well as perceived: 
environmental variables that may be associated with actual pedestrian collisions include pedestrian 
volume,151 vehicle volume,152 vehicle type,153 vehicle speed,154 intersection design, pedestrian 
facilities, lighting, and weather.155 
 
Roadway designs shown to enhance cyclist safety include clearly-marked lanes, paths, and routes156 
(separated by barriers from vehicle traffic when possible); 157 street lighting; paved surfaces;  
low-angled grades;158 bicycle signage; shared lane markings; and bicycle-specific signals.159 In 
addition, these features enhance pedestrian safety by separating bicycles from sidewalks. 
 
Vehicle Volume and Safety 

Public health and transportation safety research demonstrates that vehicle volumes can be an 
independent environmental predictor of pedestrian injuries.160 161 162 163 164 The magnitude of effect 
of vehicle volume on injuries is significant. For example, in a study of nine intersections in Boston’s 
Chinatown, researchers calculated an increase in three-to-five injuries per year for each increase in 
1,000 vehicles.165 
 
Other studies illustrate that as pedestrian and cycling volumes increase, collisions with automobiles 
may decrease. For instance, an analysis of pedestrian and bicycle volume found that with increasing 
numbers of walkers and cyclists, injury rates decreased.166 Similarly, an analysis of pedestrian 
injuries in Oakland illustrated that the risk for pedestrian-vehicle collisions was smaller in areas with 
greater pedestrian flows and greater in areas with higher vehicle flows.167 
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Vehicle Speed  

Vehicle speeds predict both the frequency as well as the severity of pedestrian injuries. Below 
20 miles per hour (mph) the probability of serious or fatal injury is generally less than 20 percent; 
this proportion rapidly increases with increasing speed and above 35 mph, most injuries are fatal or 
incapacitating.168 Another study showed that the average pedestrian has an 85 percent likelihood 
of fatality when struck by a vehicle traveling at 40 mph, whereas if the vehicle is traveling at 
30 mph the likelihood is reduced to 45 percent, and when vehicles are traveling at 20 mph the 
likelihood of fatality is only 5 percent.169 
 
On average, each one mph reduction in speed may reduce collision frequency by five percent, with 
effects greatest for urban main roads and low speed residential roads.170 There can be a positive 
linear relationship between posted speed limits and severity of pedestrian injury and fatality. Where 
the speed limit of 25 mph is posted, 2.2 percent of pedestrian collisions result in fatality, whereas in 
locations with 30 mph and 35 mph the percentage of pedestrian fatalities rose to 3.9 percent and 
8.1 percent respectively.171 
 
One-Way Streets 

One-way streets have generally been found to reduce pedestrian collisions as well as pedestrian 
injury and fatalities.172 173 Some argue that one-way streets may provide an advantage to 
pedestrians by having primary traffic coming from only one direction (and hence one may need to 
only prioritize looking in one direction when crossing).174 At least one study, however, found that 
one-way streets pose a greater risk for child pedestrian injuries.175 On the other hand, since  
one-way streets tend to have higher vehicle speeds,176 some injuries due to crashes may be more 
severe or lead to fatality.177 At least one study indicates that in residential areas, one-way streets 
face worse air quality, traffic, and traffic-related concerns.178 This may also be due to higher auto 
speeds. Careful considerations and contextual differences should be examined when converting 
one-way streets to two-way and vice versa. 
 
Pedestrian Vehicular Conflict  

Pedestrian collisions are more common in areas of more densely populated low-income and/or 
minority individuals, potentially reflecting greater traffic volumes and lower automobile ownership 
among residents of these neighborhoods.179 Additionally, older adults also may suffer 
disproportionately from both risk and impact of pedestrian auto collisions. Older adults tend to 
walk more slowly and have slower reaction times that may put them at more risk as a pedestrian, 
and in the unfortunate event of a collision, older adults are more likely to have severe and fatal 
injuries due to frail physical conditions. Medians, speed bumps, and other traffic calming efforts 
can reduce the number of auto crashes with pedestrian injuries by up to 15 percent.180  
 
3.4  Access to Resources 
This aspect of mobility relates to the level of access to private and public resources provided by 
transportation systems. Access to local resources, including employment and goods and services, is 
fundamental for people’s ability to meet their basic needs for survival and health. The 
transportation system can facilitate or inhibit access to these resources, including access to a means 
of livelihood, fuel, food and water, and essential services like health care, childcare, and education.  
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Having access to these resources is a function of proximity, travel time, and/or transportation mode. 
Therefore, access is influenced by local land use, the transportation infrastructure, and people’s 
individual circumstances (e.g., car ownership). The health effects of these influences on access have 
been reviewed previously. Therefore, this section will be focused on the potential health effects of 
the resources themselves. 
 
3.4.1 Employment 

Employment impacts health in many direct and indirect ways. Within the population, as the 
availability of jobs that pay family-supporting wages and provide health-related benefits increases, 
income and access to health care increase. As the economic means of individuals and communities 
as a whole increase, they become better able to make decisions that are health-protective, such as 
buying more healthy food, having time to exercise and to maintain strong social connections at the 
individual level, and investing in health-promoting resources, such as parks and schools, at the 
community level. All of these decisions can impact lifespan, chronic disease levels, and mental 
health. However, it is important to consider that in addition to job availability and access, the skills 
and education required to secure available jobs is a major contributing factor. For example, if a 
family-supporting wage position is available or accessible to members of a certain community, but 
the community members lack the skill set or education required for the position they will not be 
hired. This relates to higher education and job training accessibility. 
 
Employment affects the Socio-Economic Status (SES) of an individual or family, and has been 
extensively researched as a key factor that affects health.181 182 SES typically refers to the income 
and educational levels of an individual. Three major indicators of SES often cited in the literature as 
having links to health are education,183 income,184 and occupational prestige or status, or 
“job control.”185 A recent issue brief on the subject of SES summarizes this literature.186 Its findings 
include the following: 

• As income increases, overall life expectancy is typically higher 

• There is a near-linear gradient correlating step-wise increases of job status to decreasing 
negative health outcomes such as cardiovascular disease, hypertension, and general mortality 
risk187  

• Self-reported health status for adults and their children generally improves with income 

• Low birth weight, an indicator of health later in life, may be highest among low-income 
mothers 

• Wealth may be negatively correlated to obesity and other cardiovascular risk factors, meaning 
that as household income rises, rates of obesity and some chronic diseases falls 

 
Unemployment, especially long-term unemployment, has been shown to be a serious risk factor for 
both physical and mental health.188 A comprehensive systematic review and meta-analysis of 
42 studies found that unemployment may lead to increased mortality risk for early- and middle-
career workers, and less so for late-career workers.189 Unemployment has also been shown to 
impact access to health insurance and other health outcomes including cardiovascular disease, 
hypertension, depression, and suicide.190 191 192 
 

 
 Border Health Equity Transportation Study 40



    

3.4.2 Childcare Centers, Public Schools, and Public Libraries 

Today, the majority of United States children live in families in which both parents work.193 Access 
to childcare is essential for working parents to maintain employment and/or continue education. 
Accessible, high-quality childcare provides children with valuable opportunities for cognitive, 
behavioral, and educational development and typically results in positive physical health 
outcomes.194 195 196 197 Parents are more likely to use childcare if it is accessible in terms of proximity 
and cost. For low-income families, the costs of childcare can consume a major portion of income, 
leaving less money for food, housing, and other essentials. 
 
Lack of accessibility to local schools can have negative social impacts and affect both physical and 
mental well-being.198 Living within a half-mile of schools has been shown to greatly increase the 
likelihood of walking or biking to school across all racial groups.199 Health benefits of active 
commuting to school can include higher cardiovascular fitness among youth, which can be linked 
with reduced risk for coronary heart disease, stroke, cardiovascular disease, and cancer later in 
life.200 Active commuting has also been associated with increased levels of independence in 
children and with increased social interaction and communication.201 202 
 
While proximity is only one measure of access, the physical presence of libraries encourages 
improved literacy and provides access to health information. Libraries serve as important public 
educational and cultural facilities that help to disseminate health information to the general public, 
promote general and health literacy, organize/filter and improve access to reliable internet 
resources, facilitate educational collaborations between agencies and communities, and promote 
art and cultural activities both on and off library property.203 Recently, libraries have become an 
important resource for accessing computers. Many libraries allow free internet and computer use, 
providing access to resources such as job searches, word processing, information gathering, and 
printing. Libraries can also serve as “cooling centers” during extreme heat waves, which also affect 
physical and mental well-being. 
 
3.4.3 Parks, Community Centers, and Community Gardens204 

Availability of recreational facilities has been shown to increase physical activity. Several studies 
have examined the association between facility availability and physical activity behavior among 
youth. Studies involving measures of perceived availability, as well as actual availability, of facilities 
for physical activity largely show a positive association between availability and physical 
activity.205 206 207 

 
Parks and open space can impact health 
through several mechanisms, including 
physical activity, social interaction, 
environmental quality, and illness 
recovery. In addition to community 
centers and gyms, parks, and open space 
are important resources for physical 
activity because they provide fields for 
play, scheduled and supervised activities, 
and destinations to which people can 
walk.208 Parks are particularly important 
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for low-income populations who might not have access to other means of physical activity because 
they provide low-cost choices for recreation.209  
 
Several studies have quantified the health effects of parks and open space:  

• Nationally, about 30 percent of physically active people report exercising in public parks 210 

• Parks and open space improve mental health by providing a needed reprieve from everyday 
stressors, and acting as “escape facilities.” Being able to escape fast-paced, urban 
environments improves health by reducing stress and depression and improving the ability to 
pay attention, be productive, and recover from illness211 

• Hospitalized patients with views of trees or natural settings have faster recoveries212 

• Children with higher levels of outdoor play have been found to have lower rates of attention 
deficit hyperactivity disorder symptoms213 

• Families with access to green space have fewer arguments due to less mental fatigue214 
 
In addition, community gardens, another form of urban green space, offer participants the chance 
to learn new skills, grow and have access to fresh, healthy food, save money, and build 
community.215 
 
3.4.4 Post Offices, Banks, and Pharmacies 

Services such as post offices, banks, and pharmacies are important resources for local residents. 
Pharmacies and drug stores are important to health, not only for the sale of medications or as 
resources for medical guidance, but also as places to purchase food. In the past decade,  
non-traditional food stores of this variety have increased the availability and variety of food options 
for customers.216 The variety of services offered in a neighborhood can also increase the number of 
walking or bicycling trips within the area. 
 
3.4.5 Food Retail217 

Diet-related disease has been shown as one of 
the top sources of preventable deaths among 
Americans, with the burden of overweight and 
obesity typically falling disproportionately on 
populations with the highest poverty 
rates.218 219 The presence of a supermarket  
in a neighborhood predicts higher fruit  
and vegetable consumption and a reduced 
prevalence of overweight and obesity.220 221 
Public health researchers have identified 
30 million “food deserts” in the United States 
and an estimated 1 million “food deserts” in 
California. Food deserts are defined as urban areas where residents have to travel more than 1 mile 
to access a grocery store, or rural areas where residents have to travel more than 10 miles to access 
a grocery store. Having a supermarket close to one’s residence may lead to healthier eating and a 
healthier body weight. One study conducted in Los Angeles County concluded that longer 
distances traveled to grocery stores were associated with an increased BMI.222 The study surmised 
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that for a person with a height of five feet and five inches, traveling 1.75 miles or more to get to a 
grocery store correlated to a weight difference of about five pounds.  
 
For low-income populations in urban areas, in particular, accessible and affordable nutritious food 
remains a significant unmet need. Poorer households tend to buy less expensive but more 
accessible food at fast food restaurants or highly processed food at corner stores, which typically 
charge about ten percent more for products than supermarkets.223 These types of foods are often 
higher in calories and lower in nutritional value.224 225 Fast food restaurants tend to serve food of 
low-quality nutrition and are statistically associated with diet-related disease rates, while full-service 
restaurants are associated with better health outcomes.226 227 A national study reported a clear 
association between each state’s obesity rate and the density of fast food retailers in the state.228  
 
3.4.6 Health Care Facilities 

The type of health services in a community can impact the health outcomes of local residents. The 
location of these resources and their proximity to where people live help determine whether people 
use them, how often, and how they access them (e.g., by walking or driving).  
 
Living in a disadvantaged neighborhood can reduce the likelihood of having a usual source of 
health care and of obtaining recommended preventive services, while it increases the likelihood of 
having unmet medical needs.229 Individuals living in neighborhoods with greater health care 
resources may be more likely to use primary care due to shorter travel distances required to see a 
provider and greater provider choice.230 Health care resources are not distributed equally among 
neighborhoods, with areas of greater wealth generally having greater health care resources.231 232 
However, it should be noted that many healthcare providers tend to cluster near hospitals or major 
healthcare facilities. The types of industries in a community also affect the presence of health care 
resources because certain types of employers are more likely to provide private health insurance 
coverage, which has higher reimbursement rates than public insurance.233 Additionally, populations 
with a greater percentage of the very young or seniors may demand more health care because 
these demographics have greater health care needs, drawing more providers to an area.234 
 
Primary care is defined as care that gives patients entry into the health care system, coordinates 
health care services for patients, provides care to the same patient over time, is comprehensive, and 
takes into account the patient’s societal context outside the health care system.235 The use of this 
type of health care over time may improve individual and population health by helping patients 
prevent and control illnesses. Research has found that access to primary care can help to mitigate 
the negative effects of lower SES and income inequality on health.236 Social capital, health care 
resources, and where one lives have been shown to be predictors of an individual’s ability to access 
primary care.237 238 The difference in ability to access primary care is one of the factors that explain 
individual-level health disparities between neighborhoods.239 
 
3.5 Shaping Communities 
Communities are not defined by a single variable, but rather they are a reflection of how the 
different elements described throughout this chapter work together. Similarly, the health of an 
individual is not solely reliant on the mobility options and built environment within their 
community. Additional factors to consider may include personal choices as well as income. For 
example, a person living in a highly urbanized area with access to transit, sidewalks, bike facilities, 
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parks, healthy food options, and other social support amenities may not have improved health over 
a person in an area absent of these features if they do not take advantage of the resources 
available. Similarly, a person’s access is potentially restricted by a lower income, limiting their 
transportation, food choices, and health care options to what they can afford.  
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4.0 Methodology 

The previous Chapter 3.0 provides a strong foundation of evidence about the linkages between 
health and mobility/built environments. This broad foundation established by the previous research 
provides context for further exploring the nature of these relationships more specifically in the 
San Diego region and in San Ysidro. As mentioned in Chapter 1.0, a key goal of this study is to 
present an analysis approach that can assist in informing the strength and direction of mobility/built 
environment and health outcome relationships for San Ysidro and other similar communities. This 
type of analysis will strengthen local and regional planning agencies’ abilities to extend the 
relevance of mobility/built environment recommendations to the arena of community health 
outcomes. Chapter 4.0 outlines key data sources used in this study in support of analyses for 
improving our understanding of mobility/built environment and health issues in the community of 
San Ysidro. 
 
The project team sought to carry out this Border Health Equity Transportation Study (BHETS) using 
publically available data covering a majority of the San Diego region so that similar types of 
analyses can be replicated in other communities across San Diego. Two key sources were identified 
and employed in this BHETS, including the 2012 Healthy Communities Atlas, which was prepared 
under contract to SANDAG, and the 2013 San Diego County Community Profiles for  
non-communicable diseases, behavioral health, and injury, which were compiled by the County of 
San Diego Health and Human Services Agency in its Public Health Services - Community Health 
Statistics Unit.  
 
The following sections discuss these two data sources and various approaches to preparing the 
data for analysis to support this BHETS. 
 
4.1 Healthy Communities Atlas (SANDAG)  
The Healthy Communities Atlas compiled socio-economic and physical environment health 
determinant data at the census block group level for the entire San Diego region. Two types of 
maps were provided in the Healthy Communities Atlas, including base maps which display a single 
indicator and composite maps which include multiple factors as a numeric index. The Healthy 
Communities Atlas presented indicators identified through a literature review of factors found to 
influence health, including those related to physical activity and active transportation, injury 
prevention, nutrition, and air quality. The Healthy Communities Atlas data covers the entire 
San Diego region with 1,762 census block groups.  
 
The Healthy Communities Atlas data is used in this BHETS to show how San Ysidro compares to the  
City of San Diego as a whole in terms of a range of mobility/built environment variables. For the 
purposes of this comparison, the census block group level data was aggregated to the community 
of San Ysidro boundary and to the City of San Diego boundary. This allowed for a comparison of 
the community with the city as a whole to determine whether San Ysidro is noticeably different 
from San Diego in terms of mobility/built environment conditions. 
 
Table 4.1 describes the 29 Healthy Communities Atlas variables considered in this BHETS. The built 
environment and mobility variables were categorized into seven groupings, as follows: 
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1) demographics; 2) transportation systems; 3) physical activity support; 4) traffic-related safety; 
5) access to social support; 6) crime-related safety; and 7) food environment. 
 
Table 4.1: Description of Healthy Communities Atlas Built Environment and Mobility Variables 

Indicator Description 
Demographics  
Low-Income Areas have over one-third of all households earning under $30,000 per 

year 
Minority Areas have over 65 percent minority population 
Low-Mobility Areas have more than 25 percent of households without a car, 25 

percent of population has a disability, or 20 percent of the population is 
over 65 years 

Low Community Engagement Areas with over 20 percent disabled persons, 20 percent non-English 
speaking households, or over 20 percent of population is without a high 
school diploma 

Multiple Communities of 
Concern 

Areas with one or more communities of concern (defined by SANDAG as  
low-income, minority, low-mobility, and low community engagement) 

Transportation System 
High Volume Arterials  Arterial centerline miles per acre 
Traffic Volume Density Average daily vehicle miles traveled per acre 
Air Pollution Percentage of households within 500-feet of transportation-related air 

pollution sources (high volume roadway) or within 0.25 miles of rail yards 
or ports 

Physical Activity Support 
Sidewalk Coverage Percent of roadways with sidewalks 
Non-Motorized Trails Access Percent of households within walking distance (1.2 miles) of a non-

motorized trail 
Walkability Index Composite measure of retail floor area ratio, land use mix, residential 

density, and intersection density 
Transportation Infrastructure 
Support Index 

Composite measure of access to transit stations/stops, to non-motorized 
trails, and sidewalks 

Youth Physical Activity Support 
Index 

Composite measure including sidewalk coverage, parks and open space 
access, non-motorized trails access, and elementary school access 

Physical Activity Inhibitor Index Composite measure of traffic volume density, arterial density, vacant 
parcels, property crimes, and violent crimes 

Traffic–Related Safety 
Pedestrian Collision Rate Average yearly pedestrian-motor vehicle collisions per 1,000 persons 
Cyclist Collision Rate Average yearly cyclist-motor vehicle collisions per 1,000 persons 
Pedestrian Safety Composite measure of pedestrian collision rate, arterial density, traffic 

volume density, and sidewalk coverage 
Cyclist Safety Composite measure of cyclist collision rate, arterial density, traffic volume 

density, and non-motorized trails access 
Traffic Safety for Youth Composite measure of sidewalk coverage, pedestrian collision rate, cyclist 

collision rate, arterial density, and traffic volume density 
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Table 4.1: Description of Healthy Communities Atlas Built  
Environment and Mobility Variables (Continued)  

Indicator Description 
Access to Social Support Amenities 
Daycare Facility Access Percent of households within walking distance of a daycare facility 
Library Access Percent of households within walking distance of a library 
Elementary School Access Percent of households within walking distance of an elementary school 
Healthcare Facility Access Percent of households within walking distance of a healthcare facility 
Parks and Open Space Access Percent of households within walking distance of a park entrance or 

trailhead 
Healthy Food Access Percent of households within walking distance of a grocery store or 

farmer’s market 
Crime-Related Safety  
Rate of Property Crime Incidents Average yearly rate (of vandalism and malicious mischief) per 1,000 

persons  
Rate of Violent Crime Incidents Average yearly rate (of robbery, homicide, rape, assault) per 1,000 

persons  
Food Environment 
Healthy Food Density Percentage of households within walking distance of a grocery store or 

farmer's market 
Fast Food Density Number of fast food outlets per 100 acres 

Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, February 2015 

 
4.2  Community Health Statistics (County Health And Human Services 

Agency) 
The County of San Diego Health and Human Services Agency Public Health Services - Community 
Health Statistics Unit maintains and compiles community profiles about health behaviors, diseases, 
and injury across the region. The community profile reports are intended to provide health 
professionals with data for describing health trends and needs of San Diego residents. 
 
The community profile reports provide health data aggregated to 41 Sub-Regional Areas (SRAs) 
across the region. Health outcome data is reported in terms of deaths, hospitalizations, and 
emergency room discharges. For the purposes of this analysis, emergency room discharges are used 
to represent the respective health outcome.  
 
Figure 4-1 displays the San Diego region’s SRAs with are the unit of analysis for the health 
outcome data. 
 
Table 4.2 reports descriptive statistics for the health outcome data by SRA used in this BHETS. The 
disease incident data for each SRA was divided by the 2008 total population of the SRA, which was 
obtained from the SANDAG Data Warehouse. For example, the data presented in Table 4.2 would 
be interpreted as follows: “Across the San Diego region, emergency room discharges associated 
with diabetes occurred at a mean rate of 0.0016 discharges per person by SRA.” 
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Appendix D presents definitions of the health outcomes listed in Table 4.2 per the County of San Diego’s Community Health Statistics 
report. 

 

Figure 4-1: SRAs for the Region of San Diego 
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Table 4.2: 2010 Health Outcome Rates (Emergency Room Discharges per Population) by 
SRA for the San Diego Region  

Potential 
Environmental 
Influence on 
Health 
Outcome 

Health Outcome1 Minimum Maximum Mean 
Standard 
Deviation 

Direct Effect 

Pedestrian Injury .00 .0029 .0003 .0004 
Cyclist Injury .00 .0025 .0003 .0004 
Motor Vehicle Injury .00 .0671 .0066 .0099 
Asthma .00 .0370 .0034 .0057 

Long-Term 
Effect 

Diabetes .00 .0170 .0016 .0026 
Stroke .00 .0057 .0005 .0009 
Chronic Obstructive Pulmonary 
Disease 

.00 .0371 .0031 .0057 

Coronary Heart Disease .00 .0038 .0004 .0006 
Cancer .00 .0200 .0020 .0030 

Community-
Level Effect 

Injury from Crime .00 .0119 .0010 .0021 
Substance Abuse .00 .0074 .0007 .0011 
Psychological Disorder .00 .0213 .0013 .0033 

Source: 2010 County of San Diego Health and Human Services, Community Health Statistics Unit; SANDAG, 2008; Chen Ryan 
Associates, February 2015 

Note: Health Outcome is measured in terms of the number of emergency room discharges associated with each health outcome by SRA, 
divided by the total population of the SRA. 

 
4.3  Comparing San Ysidro, the City of San Diego and the Region 
Two types of comparisons are presented utilizing the mobility/built environment and health 
outcome data. The smaller geographic scale of the mobility/built environment data (census block 
groups) allowed for a community of San Ysidro to City of San Diego comparison, where simple 
rates associated with each of the measures are compared.  
 
The health outcome data did not allow for a direct comparison of San Ysidro to the City or region, 
rather this data type was limited to a comparison of the South Bay SRA to the remainder of the 
San Diego region. San Ysidro falls within the South Bay SRA, but this SRA also includes the City of 
Imperial Beach and the community of Otay Mesa within the City of San Diego. Although not ideal, 
the SRA was the smallest available geographic unit for the County of San Diego health outcome 
data.  
 
Table 4.3 shows how San Ysidro compares to the remainder of locations within the South Bay SRA 
in terms of population density, income, and percent Hispanic. As shown, San Ysidro has higher 
population densities, lower incomes, and higher percent Hispanic compared to other communities 
within the South Bay SRA. 
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Table 4.3: Comparing San Ysidro to Other Portions of the South Bay SRA  

Characteristic 
San 

Ysidro 
Otay 
Mesa 

Otay 
Mesa-
Nestor 

Tijuana 
River 
Valley 

Imperial 
Beach 

Average 
(Excluding 
San Ysidro) 

Population 28,008 15,001 60,809 64 26,324 25,550 

Acres 1,862 9,316 5,368 3,589 2,841 4,595 

Population Density 

(persons per acre) 
15.0 1.6 11.3 .02 9.3 5.6 

Median Household 

Income 
$35,993 $82,259 $49,373 $52,500 $45,785 $57,479 

Percent Hispanic 92.9% 59.3% 70.5% 68.8% 49.0% 61.9% 

Sources: SANDAG 2010 Community Profile; United States Census Bureau, 2007-2011 ACS 5-Year Estimates; Chen Ryan Associates, 
February 2015 

 
Figure 4-2 illustrates the various geographies employed in this BHETS, including the community 
planning area boundaries, city boundaries, and the South Bay SRA boundary.  
 
Comparing community-level measures to the larger city context is a typical approach to 
understanding how a community is similar to, or different from, the city where it is situated. 
The City of San Diego routinely includes community-to-citywide comparisons in their community 
plan updates. Given the San Ysidro Community Plan Update was in process at the time of the 
BHETS, it was hoped that some of the San Ysidro to City comparisons and final study 
recommendations would be relevant to that planning process, and possibly used in the City’s 
community plan update. 
 
4.4 Partial Correlations 
Partial correlations were performed to understand the strength and magnitude of the linear 
associations between the mobility/built environment variables and the health outcome measures, 
while adjusting for the effects of age and income. The effects of age and income were controlled 
for in this analysis since these factors are known to have strong relationships with disease rates. The 
results reported in this BHETS therefore are independent of age and income. The partial 
correlations coefficient helps us to answer a question like, “Does the presence of sidewalks have an 
effect on the rate of diabetes-related emergency room discharges within an SRA, holding age and 
income constant?” In other words, is there an association between the presence of sidewalks in a 
community and the rate of diabetes-related emergency room discharges? This type of objective 
assessment, based upon quantitative analysis, helps to provide stronger foundations and support 
for transformative policy-making. 
 
A limitation of using emergency room visit discharges as a health indicator of the SRA is that 
emergency room visits are likely related and thus confounded by health care access. In other words, 
emergency room visits are related to the level of access community members have to health care 
facilities, and this phenomenon could not be accounted for in this BHETS. This limitation was 
addressed to a certain extent by adjusting for SRA income, which is a common indicator of health 
care access. 
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Figure 4-2: City, Community Planning Area, and South Bay SRA Boundaries 

 
 
The BHETS is an “ecological study” of mobility/built environment effects on health outcomes in 
San Diego County. It is considered an ecological study because the unit of analysis – the SRA – is 
relatively large and necessitates an undesirable level of aggregation of mobility/built environment 
and health outcome measures. This type of aggregation is not ideal because the variability in 
mobility/built environment and health outcome measures across an SRA is lost. In general, a smaller 
geography such as a census tract would produce stronger analysis results, since more variability 
across the BHETS area is maintained. This may have resulted in limited power to detect associations 
in some cases. Future studies should assess built environment effects on health outcomes using a 
smaller (and thus more precise and specific) unit of analysis such as census tracts or census block 
groups. The research design aspects of the BHETS and BHETS measures should be considered when 
interpreting the present findings. 
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5.0 Analysis Results 

This chapter presents analysis results of the San Ysidro to City of San Diego comparisons for 
mobility/built environment variables, as well as the comparison of health outcomes for the South 
Bay Sub-Regional Area (SRA) and the region. The last section of this chapter presents results of the 
partial correlations analysis assessing the relationship between the mobility/built environment and 
health outcome measures, while controlling for age and income. 
 
5.1 Comparing San Ysidro and the City of San Diego (Healthy Communities 

Atlas Data) 
Table 5.1 compares key demographic information for San Ysidro and the City as a whole using  
the SANDAG Community of Concern definitions found in the Healthy Communities Atlas ii (2012). 
As shown, San Ysidro has noticeably more minority, low income, and low engagement 
populations relative to the city as a whole, while it has about the same level of low mobility 
populations. 
 

Table 5.1: Comparing San Ysidro and City of San Diego Demographics 

Community Demographics San Ysidro 
City of 

San Diego 
Percent of Census Tracts –Minority  
(65 percent or more people are minority) 

100.0% 52.5% 

Percent of Census Tracts – Low Mobility  
(20 percent or more people are older than 65 years; or 25 percent 
or more households do not own a car; or 25 percent or more 
people are disabled) 

23.6% 24.9% 

Percent of Census Tracts – Low Income  
(33 percent or more households earn less than $30,000; or 25 
percent or more people live at 100 percent of poverty; or 10 
percent or more housing units have more than two persons per 
room) 

86.3% 20.5% 

Percent of Census Tracts – Low Engagement  
(20 percent or more people do not have a high school diploma; or  
20 percent of more households do not speak English as primary 
language) 

100.0% 32.1% 

Percent of Census Tracts –  
Multiple Communities of Concern  

100.0% 65.7% 

Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, February 2015 

ii For purposes of this report, “Communities of Concern” is defined based on the Healthy Communities Atlas since this data is already 
publically available. As it pertains to San Diego Forward: The Regional Plan; however, SANDAG defines Communities of Concern 
through a social equity analysis of the region, identifying all households that have any of the following characteristics: minority; 
200 percent of the federal poverty rate; and/or are 75 years or older. Due to enhanced modeling capabilities that enable analysis at the 
household scale, there are no thresholds necessary to identify these communities. 
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Table 5.2 compares key transportation systems measures for San Ysidro and the City as a whole 
for those indicators shown in previous literature to influence health outcomes. As shown, 
San Ysidro has higher rates of households living near air pollution sources relative to households 
across the City as a whole. In relation to arterial roadway density and average daily Vehicle Miles 
Traveled (VMT) density, San Ysidro has slightly lower rates than the City as a whole.  
 

Table 5.2: Comparing San Ysidro and City of San Diego Transportation Systems 

Transportation System San Ysidro 
City of  

San Diego 
San Ysidro –  

City Difference 
Percent of Households within 500 feet of 
Transportation-Related Air Pollution Source 
(Air Pollution) 

41.3% 12.0% +++ 

Arterial Roadway Miles per Acre  
(High Volume Arterials) 

7.3 miles/acre 8.4 miles/acre – 

Average VMT per Acre (Traffic Density) 33.1 VMT/acre 46.2 VMT/acre – 

Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, February 2015 

Notes:  
“+” indicates rate for San Ysidro is higher relative to citywide rates. 
“-“ indicates rate for San Ysidro is lower relative to citywide rates. 
Red font indicates the differences in built environment/mobility measures between San Ysidro and the city as a whole likely have 
negative implications for San Ysidro in terms of health outcome, while green font indicates a likely positive implication for health 
outcomes in San Ysidro. 
One mark indicates small difference; two marks indicate a medium difference; and three marks indicate a strong difference. 
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Table 5.3 compares physical activity support measures for San Ysidro and the City of San Diego. As 
shown, San Ysidro households have slightly higher levels of access to trails relative to households 
across the City of San Diego, and slightly lower levels of sidewalk coverage.  
 

Table 5.3: Comparing San Ysidro and City of San Diego Physical Activity Environments 

Physical Activity Environments San Ysidro 
City of 

San Diego 
San Ysidro – 

City Difference 
Percent of Households within 2 kilometer 
(km) of a Trail 

54.5% 52.4% + 

Percent of Roadways with Sidewalks 82.8% 83.5% – 

Transportation Infrastructure Support Index 
(Transit Service, Trail Access, Sidewalk 
Coverage) 

0.694 0.273 ++ 

Walkability Index 
(Retail, Land Use Mix, Residential Density, 
Intersection Density) 

-0.729 0.625 – – – 

Youth Physical Activity Support 
(Trail Access, Sidewalks, Elementary School 
Access) 

0.567 0.249 ++ 

Physical Activity Inhibitors 
(Traffic Density, High Volume Arterials, 
Vacant Parcels, Property Crime, Violent 
Crime) 

0.144 0.001 +++ 

Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, February 2015 

Notes:  
“+” indicates rates for San Ysidro are higher relative to citywide rates. 
“-“ indicates rates for San Ysidro are lower relative to citywide rates. 
Red font indicates the differences in built environment/mobility measures between San Ysidro and the city as a whole likely have 
negative implications for San Ysidro in terms of health outcome, while green font indicates a likely positive implication for health 
outcomes in San Ysidro. 
One mark indicates small difference; two marks indicate a medium difference; and three marks indicate a strong difference. 

 
The walkability index (retail Floor Area Ratio, land use mix, residential density, and intersection 
density) is lower for San Ysidro than for the City of San Diego as a whole, meaning it is “less” 
walkable. Furthermore, the physical activity inhibitors index (traffic density, arterial density, vacant 
parcels, property crime and violent crime) is higher in San Ysidro than for the City of San Diego as 
whole, meaning there are relatively more barriers to physical activity in San Ysidro. The 
transportation infrastructure support index (transit access, sidewalks and trails) and the youth 
physical activity support index (trails, sidewalks, elementary schools) is higher for San Ysidro than 
for the City of San Diego as a whole.  
 
Table 5.4 compares traffic-related safety information for San Ysidro and the City of San Diego. As 
shown, San Ysidro has noticeably more pedestrian collisions per year per capita than the City of 
San Diego as a whole, and just slightly fewer cyclist collisions. For the safety indices – the 
pedestrian safety risk index (pedestrian collisions, traffic density, arterial density, and sidewalks), the 
cyclist safety risk index (cyclist collisions, traffic density and arterial density), and for the youth safety 
risk index – San Ysidro shows higher safety risk levels relative to the City of San Diego as a whole, 
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meaning environments are potentially more dangerous for pedestrians, cyclists and youth, who 
would typically travel more frequently by foot or by bike since they may not have access to a car. 
 

Table 5.4: Comparing San Ysidro and City of San Diego Traffic-Related Safety  

Safety San Ysidro 
City of 

San Diego 
San Ysidro – 

City Difference 
Average Annual Pedestrian Collisions Rate per 
1,000 Daytime Population 

0.801 0.499 ++ 

Average Annual Cyclist Collisions per 1,000 
Daytime Population  

0.337 0.362 – 

Pedestrian Safety 
(Pedestrian Collisions, Traffic Density, High 
Volume Arterials, Sidewalks) 

0.191 0.030 +++ 

Cyclist Safety  
(Cyclist Collisions, Traffic Density, Arterial 
Density) 

0.033 -0.034 +++ 

Youth Traffic Safety  
(Access to Parks, Schools, Daycare, Cyclist 
Collision, Pedestrian Collisions, Traffic 
Density, Arterial Density, Sidewalks) 

0.149 -0.001 +++ 

Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, February 2015 

Notes:  
“+” indicates rates for San Ysidro are higher relative to citywide rates. 
“-“ indicates rates for San Ysidro are lower relative to citywide rates. 
Red font indicates the differences in built environment/mobility measures between San Ysidro and the city as a whole likely have 
negative implications for San Ysidro in terms of health outcome, while green font indicates a likely positive implication for health 
outcomes in San Ysidro. 
One mark indicates small difference; two marks indicate a medium difference; and three marks indicate a strong difference. 
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Table 5.5 compares the level of access to social support amenities for San Ysidro and for the city as 
a whole. As shown, San Ysidro has higher numbers of housing units located within one km of 
parks, libraries, elementary schools, health care facilities, and healthy food stores than housing 
units across the City of San Diego. This is not the case, however, for day care facilities.  
 
Table 5.5: Comparing San Ysidro and City of San Diego Access to Social Support Amenities 

Access to Amenities San Ysidro 
City of 

San Diego 
San Ysidro – 

City Difference 
Park Access  80.9% 66.9% + 

Library Access 25.8% 19.9% + 

Elementary Schools Access 55.8% 50.1% + 

Health Care Facility Access 31.6% 16.4% ++ 

Day Care Facility Access 48.9% 64.1% – 

Healthy Food Source Access 74.2% 67.4% + 

All Amenities Access  
(Average number of amenities accessible to 
each block group) 

6.2 4.2 + 

Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, February 2015 

 
Table 5.6 compares food environment information for San Ysidro and the City of San Diego. As 
shown, San Ysidro has a higher density of fast food establishments than the City.  
 

Table 5.6: Comparing San Ysidro and City of San Diego Food Environment 

Food Environment San Ysidro 
City of 

San Diego 
San Ysidro – City Difference 

Fast Food Density per 100 acres 2.4 1.6 ++ 

Healthy Food Density per 100 acres 0.6 0.8 – 

Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, February 2015 

Notes:  
“+” indicates rates for San Ysidro are higher relative to citywide rates. 
“-“ indicates rates for San Ysidro are lower relative to citywide rates. 
Red font indicates the differences in built environment/mobility measures between San Ysidro and the city as a whole likely have 
negative implications for San Ysidro in terms of health outcome, while green font indicates a likely positive implication for health 
outcomes in San Ysidro. 
One mark indicates a small difference; two marks indicate a medium difference; and three marks indicate a strong difference. 
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Table 5.7 compares crime rates for San Ysidro and the City of San Diego as a whole. San Ysidro 
has a noticeably higher violent and property crime rates relative to the City.  
 

Table 5.7: Comparing San Ysidro and City of San Diego Crime Rates 

Crime Rates San Ysidro 
City of 

San Diego 
San Ysidro – 

City Difference 
Average Annual Violent Crime per 1,000 
population 

12.3 7.5 ++ 

Average Annual Property Crime per 1,000 
population 

7.9 5.6 ++ 

Source: Healthy Communities Atlas, 2012; Chen Ryan Associates, January 2015 

Notes:  
“+” indicates rates for San Ysidro are higher relative to citywide rates. 
“-“ indicates rates for San Ysidro are lower relative to citywide rates. 
Red font indicates the differences in built environment/mobility measures between San Ysidro and the city as a whole likely have 
negative implications for San Ysidro in terms of health outcome, while green font indicates a likely positive implication for health 
outcomes in San Ysidro. 
One mark indicates a small difference; two marks indicate a medium difference; and three marks indicate a strong difference. 

 
Of the 24 total Healthy Communities Atlas mobility and built environment measures presented for 
San Ysidro and for the City of San Diego, twelve of these measures show San Ysidro as faring 
better than the City of San Diego as a whole. San Ysidro is doing well in terms of the access to 
social support measures, such as parks, libraries, healthcare facilities, and healthy food. San Ysidro 
is also doing relatively well in terms of transportation infrastructure support (transit service, trail 
access) and youth physical activity support (trail access, sidewalk coverage and access to schools). 
 
Half of the mobility and built environment measures indicate that San Ysidro is faring worse than 
the City of San Diego as a whole. In particular, San Ysidro is doing relatively worse in terms of 
households living in close proximity to transportation-related air pollution sources, sidewalk 
coverage, walkability, barriers to physical activity, pedestrian collisions, pedestrian safety, cyclist 
safety, youth traffic safety, access to day care, concentration of fast food, and crime.  
 
Understanding the mobility/built environment opportunities and strengths of San Ysidro provides 
an important framework for shaping pertinent recommendations.  
 

5.2 Comparing the South Bay SRA and the Remainder of the San Diego 
Region (Community Health Statistics) 

This section presents a comparison of health outcome trends for the South Bay SRA and the 
County as a whole. The geography for this analysis is different than for the mobility and built 
environment analysis because the SRA represents the smallest geography at which health outcome 
data is available. For the mobility and built environment assessments, data was available at a 
smaller geography, the census block group. This allowed for a direct comparison of the community 
of San Ysidro to the city of San Diego. Unfortunately, this was not the case for the comparative 
analysis of health. 
 
Table 5.8 presents a comparison of health outcome measures for the South Bay SRA and the 
San Diego region. As shown in Table 5.8, populations in the South Bay SRA experience higher rates 
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of seven key health outcomes relative to the region, including pedestrian injury, motor vehicle 
injury, asthma, diabetes, Chronic Obstructive Pulmonary Disease (COPD), Coronary Heart Disease 
(CHD), and stroke. An interesting pattern can be observed in the health outcome comparison, 
which is that the South Bay SRA appears to be more susceptible in relation to direct and long-term 
effects of mobility/built environment factors on health, and less susceptible in relation to 
community-level effects such as substance abuse, psychological disorder, and crime injury. 
 

Table 5.8: Comparing South Bay SRA to Countywide 2010 Health Outcome Rates 
(Emergency Room Discharges per 1,000 Population) 

Potential 
Environmental 
Influence on 
Health 
Outcome 

Health Outcome South Bay SRA 
San Diego 

Region 

Percent 
Difference  
(South Bay 
relative to 
Region) 

Direct Effect 

Pedestrian Injury 0.35 0.29 +13.7% 
Cyclist Injury 0.23 0.29 -15.5% 
Motor Vehicle Injury 5.18 5.17 +0.1% 
Asthma 4.10 3.09 +17.8% 

Long-Term 
Effect 

Diabetes 2.05 1.36 +25.1% 
COPD 3.71 2.70 +20.1% 
CHD 0.32 0.29 +6.2% 
Stroke 0.49 0.46 +3.9% 
Cancer 1.29 1.64 -17.0% 

Community-
Level Effect 

Psychological Disorder 0.71 1.06 -28.4% 
Substance Abuse 0.47 0.66 -23.1% 
Crime Injury 0.19 0.27 -24.1% 

Source: County of San Diego Health and Human Services Agency Community Health Statistics, 2010;  

Chen Ryan Associates; February 2015 

 
Some of the starkest differences in health outcomes between the South Bay SRA and the region as 
a whole include differences in rates of diabetes, COPD, asthma, cancer, and the community-level 
effects. In the South Bay SRA, about 2.05 people per 1,000 population had a diabetes-related 
emergency room discharge, while only 1.36 persons per 1,000 population had this experience 
regionwide. The South Bay SRA had a rate of about 3.71 persons per 1,000 population for COPD, 
while the regionwide rate is about 2.70 per 1,000 population. The rates associated with asthma are 
about 18 percent greater in the South Bay SRA relative to the region as a whole.  
 
San Ysidro is faring better than the rest of the San Diego region in terms of the community-level 
effects (psychological disorder, substance abuse rates, injury from crime), cyclist injury, and cancer.  
 
Understanding the particular health vulnerabilities of South Bay residents provides an important 
framework for making mobility/built environment recommendations that will improve the long-
term health outlook in this community. The comparison between the South Bay SRA and the 
greater San Diego region shows that there are some clear disparities in certain health outcomes, 
but also some distinct advantages in other health outcomes. This understanding will serve to focus 
recommendations in future tasks.  
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5.3 Partial Correlations Analysis Results 
Section 5.1 presented mobility/built environment trends, while Section 5.2 presented health 
outcome trends. A critical next step in improving the state of practice related to health and 
planning is to understand the degree to which these two sets of factors are related. The partial 
correlations analysis allows for a simple assessment of the strength of the linear relationship 
between two variables while controlling for the effects of other factors, in this case, age and 
income. 
 
Tables 5.9 through 5.12 present results from the mobility/built environment and health outcomes 
partial correlations analysis, controlling for the effects of age and income.  
 
For ease of interpretation, rather than presenting the actual correlation coefficient, the magnitude 
of the association between mobility/built environment variables and health outcomes is categorized 
as no effect, small, medium, or large effect, as follows: 
 

No effect: Correlation Coefficient = 0.0 to 0.09 No association found between mobility/built 
environment variables and health outcomes 

Small effect: Correlation Coefficient = 0.10 to 0.29 Small association between mobility/built 
environment variables and health outcomes 

Medium effect: Correlation Coefficient = 0.30 to 0.49 Medium association between mobility/built 
environment variables and health outcomes 

Large effect: Correlation Coefficient > 0.50  Large association between mobility/built 
environment variables and health outcomes 

 
Results from the statistical analysis in SPSS, a predictive analytics software program, are presented 
in Appendix E. Because of the small sample size, the partial correlations analysis results are not 
necessarily generalizable to other regions, but are most definitely informative of patterns in the 
San Diego region. 
 
Table 5.9 presents relationships between transportation system factors (air quality, high volume 
arterial density, and VMT) and health outcomes. Several interesting results can be identified: 

1. Of the three transportation system factors examined (air quality, arterial density, and VMT), 
the air quality measure has the most consistent association with health outcomes. In 
particular, the analysis shows small positive effects of living in close proximity to air 
pollution source on pedestrian injury rates, cyclist injury rates, asthma, coronary heart 
disease, stroke, psychological disorder, and substance abuse. In other words, increases in 
populations living in close proximity to an air pollution source is shown to be associated 
with increased levels of pedestrian injury rates, cyclist injury rates, asthma, CHD, stroke, 
psychological disorder, and substance abuse.  

2. Of all health outcomes assessed, cyclist injury rates and stroke appear to be most strongly 
associated with the transportation system factors analyzed (air pollution, arterial density, 
and VMT). These two health outcomes show small to large positive effects from each of 
three transportation system measures. 
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Table 5.9: Partial Correlations Analysis Results: Categorizing Vehicle Transportation System Potential Effects on Health Outcomes 

Potential Environmental 
Association with Health 
Outcome 

Health Outcome 

Transportation System Factors 
Percent of HH within 

500 or Transportation-
Related Air Pollution 

Source 

High Volume Arterials 
(centerline per acre) 

Traffic Density 
(VMT per acre) 

Potential Direct Effects 

Pedestrian Injury Small positive effect Small negative effect No effect 

Cyclist Injury Small positive effect Medium positive effect Large positive effect 

Motor Vehicle Injury Small negative effect Medium negative effect Large negative effect 

Asthma Small positive effect Small negative effect Small negative effect 

Potential Long-Term 
Effects 

Diabetes No effect Medium negative effect Medium negative effect 

COPD No effect Small negative effect No effect 

CHD Small positive effect No effect No effect 

Stroke Small positive effect Small positive effect Small positive effect 

Cancer No effect No effect No effect 

Potential Community-Level 
Effects 

Psychological Disorder Small positive effect Small negative effect Small negative effect 

Substance Abuse Small positive effect No effect Small positive effect 

Crime Injury  Medium negative effect Large negative effect Large negative effect 

Source: County of San Diego Health and Human Services Agency Community Health Statistics, 2010; Chen Ryan Associates; February 2015 

Note: Shading indicates that mobility/built environment variable has the expected association with the respective health outcome based on the literature review presented in Chapter 3 of this 
report. 
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Table 5.10 presents relationships between physical activity support factors (trail access, sidewalk 
coverage, transportation support, walkability, youth physical activity support, and physical activity 
inhibitors) and health outcomes. Several interesting patterns emerge from this analysis, as follows: 

1. Of the six physical activity support factors, trail access and sidewalk coverage show the 
most consistent expected association with health outcomes, including small to large 
negative effects on all health outcomes except CHD, cancer, and pedestrian injury (trail 
access only).  

2. Of all health outcomes assessed, motor vehicle injury rates and two of the community-level 
health outcomes – substance abuse and injury from crime – showed consistent associations 
with the physical activity support measures. 
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Table 5.10: Partial Correlations Analysis Results: Categorizing Physical Activity Support Potential Effects on Health Outcomes 

Association 
with Health 
Outcome 

Health Outcome 

Physical Activity Support 

Trail Access Sidewalk 
Transportation 

Support 
Walkability 

Youth 
Physical 
Activity 
Support 

Physical 
Activity 

Inhibitors 

Potential 
Direct Effects 

Pedestrian Injury No effect 
Small negative 

effect 
No effect 

Small positive 
effect 

No effect No effect 

Cyclist Injury 
Large positive 

effect 
Large positive 

effect 
Large positive 

effect 
Large positive 

effect 
No effect No effect 

Motor Vehicle Injury 
Medium 

negative effect 
Large negative 

effect 
Medium 

negative effect 
Medium 

negative effect 
Medium 

negative effect 
Small negative 

effect 

Asthma 
Medium 

positive effect 
Small negative 

effect 
No effect No effect No effect No effect 

Potential 
Long-Term 
Effects 

Diabetes 
Small negative 

effect 
Small negative 

effect 
No effect No effect 

Small negative 
effect 

Small negative 
effect 

COPD 
Small negative 

effect 
Small negative 

effect 
No effect No effect No effect 

Small negative 
effect 

CHD No effect No effect No effect No effect No effect 
Small positive 

effect 

Stroke 
Small positive 

effect 
Small positive 

effect 
Small positive 

effect 
Small positive 

effect 
Small positive 

effect 
Medium positive 

effect 

Cancer No effect 
Small negative 

effect 
No effect No effect 

Small negative 
effect 

Small negative 
effect 

Potential 
Community-
Level Effects 

Psychological Disorder 
Small negative 

effect 
Small negative 

effect 
Small negative 

effect 
Small positive 

effect 
No effect No effect 

Substance Abuse 
Medium 

negative effect 
Medium 

negative effect 
Large negative 

effect 
Small negative 

effect 
Medium 

negative effect 
Large negative 

effect 

Crime Injury  
Medium 

negative effect 
Large negative 

effect 
Large negative 

effect 
Medium 

negative effect 
Large negative 

effect 
Small negative 

effect 

Source: County of San Diego Health and Human Services Agency Community Health Statistics, 2010; Chen Ryan Associates; February 2015 

Note: Shading indicates that mobility/built environment variable has the expected association with the respective health outcome based on the literature review presented in Chapter 3 of this 
report. 
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Table 5.11 presents relationships between traffic-related safety risk factors (pedestrian safety, 
bicycle safety, and youth safety) and health outcomes. Several interesting patterns emerge from 
this analysis, as follows: 

1. Of the three safety composite measures, pedestrian safety and youth safety show the most 
consistent expected associations with health outcomes, including small negative effects on 
pedestrian injury, cyclist injury, COPD, CHD, stroke, cancer, psychological disorder, and 
substance abuse. 

2. Of all health outcomes assessed, cyclist injury rates, CHD, and stroke showed the most 
consistent associations with the safety composite measures.  

 
Table 5.12 presents relationships between access to social support (to parks, libraries, elementary 
schools, health care, day care, healthy food, fast food, and all amenities) and health outcomes. 
Several findings can be summarized from this analysis, as follows: 

1. Three of the health outcome measures appear to be fairly consistently associated with levels 
of access to social support amenities, including motor vehicle injury, substance abuse and 
injury from crime. For each of these health outcomes, the majority of access measures show 
small negative associations with those three health outcomes. 

2. Of all the mobility/built environment factors examined in this BHETS, the access to social 
support measures show the least consistency in association with health outcomes. 
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Table 5.11: Partial Correlations Analysis Results: Categorizing Traffic-related Safety Potential Effects on Health Outcomes 

Potential 
Environmental 
Influence on Health 
Outcome 

Health Outcome 

Traffic-related Safety 

Pedestrian Safety Cyclist Safety Youth Safety 

Potential Direct Effects 

Pedestrian Injury Small negative effects  No effects Small negative effects 

Cyclist Injury Small negative effects Medium negative effect Small negative effects 

Motor Vehicle Injury No effects Small positive effects Small negative effects 

Asthma No effects Small positive effects No effects 

Potential Long-Term 
Effects 

Diabetes Small positive effects Medium positive effect No effects 

COPD Small negative effects Small positive effect Small negative effects 

CHD Small negative effects Small negative effects Small negative effects 

Stroke Small negative effects Small negative effects Small negative effects 

Cancer Small negative effects No effects Small negative effects 

Potential Community-
Level Effects 

Psychological Disorder Small negative effects No effects Small negative effects 

Substance Abuse Small negative effects No effects No effect 

Crime Injury  Medium positive effect Large positive effect No effect 

Source: County of San Diego Health and Human Services Agency Community Health Statistics, 2010; Chen Ryan Associates; February 2015 

Note: Shading indicates that mobility/built environment variable has the expected association with the respective health outcome based on the literature review presented in Chapter 3 of this 
report. 
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Table 5.12: Partial Correlations Analysis Results: Categorizing Access to Social Support Amenities  
Potential Effects on Health Outcomes 

Potential 
Environmental 
Influence on 
Health 
Outcome 

Health 
Outcome 

Access to Social Support Amenities 

Parks Libraries 
Elementary 
Schools 

Health 
Care 

Day Care 
Healthy 
Food 

Fast Food 
All 
Amenities 

Potential  
Direct Effects 

Pedestrian 
Injury 

No effects 
Small  
positive 
effects 

Small  
positive 
effects 

Small  
positive 
effects 

Small  
positive 
effects 

Small  
positive 
effects 

Small 
positive 
effects 

Small 
positive 
effects 

Cyclist Injury 
Large 
positive 
effects 

Large  
positive 
effects 

Large  
positive 
effects 

Large 
 positive 
effects 

Large 
 positive 
effects 

Large 
 positive 
effects 

Large 
 positive 
effects 

Large 
 positive 
effects 

Motor 
Vehicle Injury 

Medium 
negative 
effects 

Small  
negative 
effects 

Small 
negative 
effects 

No effects 
Medium 
negative 
effects 

Small 
negative 
effects 

Small 
negative 
effects 

Medium 
negative 
effects 

Asthma 
Small 
positive 
effects 

Small  
positive 
effects 

Medium  
positive 
effects 

Medium  
positive 
effects 

Small  
positive 
effects 

No effects No effects 
Small  
positive 
effects 

Potential  
Long-Term 
Effects 

Diabetes 
Small 
negative 
effects 

No effect 
Small  
positive 
effects 

Small  
positive 
effects 

No effects No effects No effects No effects 

COPD No effects No effect 
Small  
positive 
effects 

Medium  
positive 
effects 

Small  
positive 
effects 

No effects No effects 
Small  
positive 
effects 

CHD 
Small 
positive 
effects 

Small  
positive 
effects 

Small  
positive 
effects 

Small  
positive 
effects 

Small  
positive 
effects 

No effects No effects No effects 

Stroke 
Small  
positive 
effects 

Small  
positive 
effects 

Medium  
positive 
effects 

Medium  
positive 
effects 

Medium  
positive 
effects 

Small  
positive 
effects 

Small 
positive 
effects 

Small  
positive 
effects 

Cancer No effects No effect 
Small  
positive 
effects 

Small  
positive 
effects 

Small  
positive 
effects 

No effects No effects 
Small 
positive 
effects 
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Table 5.12: Partial Correlations Analysis Results: Categorizing Access to Social Support Amenities  
Potential Effects on Health Outcomes (continued) 

Potential 
Environmental 
Influence on 
Health 
Outcome 

Health 
Outcome 

Access to Social Support Amenities 

Parks Libraries 
Elementary 
Schools 

Health 
Care 

Day Care 
Healthy 
Food 

Fast Food 
All 
Amenities 

Potential 
Community-
Level Effects 

Psychological 
Disorder 

No effects 
Small  
positive 
effects 

Small  
positive 
effects 

No effects 
Medium  
positive 
effects 

Small  
positive 
effects 

Small 
positive 
effects 

Small  
positive 
effects 

Substance 
Abuse 

Medium 
negative 
effects 

Small  
negative 
effects 

Medium  
positive 
effects 

Small  
negative 
effects 

Medium  
positive 
effects 

Medium 
negative 
effects 

Small 
positive 
effects 

Medium 
negative 
effects 

Crime Injury  
Medium 
negative 
effects 

Small  
negative 
effects 

Medium  
negative 
effects 

Small  
negative 
effects 

Large  
negative 
effects 

Medium 
negative 
effects 

Medium 
negative 
effects 

Large  
negative 
effects 

Source: County of San Diego Health and Human Services Agency Community Health Statistics, 2010; Chen Ryan Associates; February 2015 

Note: Shading indicates that mobility/built environment variable has the expected association with the respective health outcome based on the literature review presented in Chapter 3 of this 
report. 
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5.4 Partial Correlations Analysis Key Findings 
Community members in the South Bay SRA and San Ysidro appear to experience several health 
outcomes at relatively higher rates than residents in the region as a whole. The analyses presented 
in this chapter allow us to draw connections between these health outcomes and several 
mobility/built environment factors. 
 
It is important to recognize that this analysis does not establish a causal linkage between 
mobility/built environment factors and health outcomes, but it does allow for an understanding of 
patterns in the two types of phenomena in the South Bay. For example, this analysis does not show 
that lack of sidewalk causes diabetes, only that these two measures vary in concert with one 
another fairly consistently across SRAs in the San Diego region. In other words, as the presence of 
sidewalk increases in a community, the incidence of diabetes decreases; we are showing 
associations between measures rather than proving one phenomenon causes another. 
 
Tables 5.13 through 5.15 rank the mobility and built environment factors into three tiers by total 
number of health outcomes having an association with each respective mobility/built environment 
measure. Mobility/built environment measures were only considered if the nature of the 
relationship with health was consistent with that identified in the literature review presented in 
Chapter 3.  
 
Table 5.13, for example, presents the mobility/built environment variables found to have the 
greatest number of expected associations with health outcomes as identified through the partial 
correlations analysis and literature review. Factors were categorized as Tier-1 if they were found to 
have expected associations with more than six health outcomes. The four factors represented in 
Tier-1 include the percent of households within 500-feet of transportation-related air pollution 
source, sidewalks, pedestrian safety, and youth safety. Each of these mobility/built environment 
measures had expected associations with between seven and eight of the health outcomes 
analyzed in this BHETS. 
 
Table 5.14 summarizes the factors ranks as Tier-2 mobility/built environment measures. These 
factors were found to have an expected association with four to six health outcomes in the partial 
correlations analysis. These relationships were also consistent with findings in the literature review. 
Physical activity support was the most common mobility/built environment category in Tier-2. In 
particular, trail access, transportation support, and youth physical activity support all had expected 
associations with four to six of the health outcomes. Access to parks was also associated with four 
of the health outcomes analyzed in BHETS.  
 
Table 5.15 displays the Tier-3 of mobility/built environment factors, including factors that had 
associations with less than four health outcomes. Mobility/built environment factors falling within 
the “access to social support amenities” category had the most frequent expected association with 
health outcomes was access to social support amenities, representing seven of the twelve factors in 
Tier-3. 
 
The relationships recognized in this chapter provide an understanding of health outcomes and 
mobility/built environment factors particularly relevant to San Ysidro and the region as a whole. 
Evidence supports that the Tier-1 and Tier-2 factors play an important role in community health and 
will serve as a strong focus of the recommendations development.   
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Table 5.13: Tier-1 Mobility/Built Environment Factors 

Mobility/Built 
Environment Factor 

Category of 
Mobility/Built 
Environment Factor 

Associated Health Outcomes  

Percent of HH within 
500’ of Transportation-
Related Air Pollution 
Source 

Transportation System 
Factors 

• Pedestrian Injury 
• Cyclist Injury 
• Asthma 
• CHD 
• Stroke 
• Psychological Disorder 
• Substance Abuse 

Sidewalks 
Physical Activity 
Support 

• Pedestrian Injury 
• Motor Vehicle Injury 
• Diabetes 
• COPD 
• Psychological Disorder 
• Substance Abuse 
• Crime Injury 

Pedestrian Safety Traffic-related Safety 

• Pedestrian Injury 
• Cyclist Injury 
• Asthma 
• CHD 
• Stroke 
• Psychological Disorder 
• Substance Abuse 

Youth Safety Traffic-related Safety 

• Pedestrian Injury 
• Cyclist Injury 
• Asthma 
• CHD 
• Stroke 
• Psychological Disorder 
• Substance Abuse 

Source: Chen Ryan Associates, February 2015 
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Table 5.14: Tier-2 Mobility/Built Environment Factors 

Mobility/Built 
Environment Factor 

Category of 
Mobility/Built 
Environment Factor 

Associated Health Outcomes  

Trail Access 
Physical Activity 
Support 

• Motor Vehicle Injury 
• Diabetes 
• COPD 
• Psychological Disorder 
• Substance Abuse 
• Crime Injury 

Transportation Support 
Physical Activity 
Support 

• Motor Vehicle Injury 
• Psychological Disorder 
• Substance Abuse 
• Crime Injury 

Youth Physical Activity 
Support 

Physical Activity 
Support 

• Motor Vehicle Injury 
• Diabetes 
• Substance Abuse 
• Crime Injury 

Parks 
Access to Social 
Support Amenities 

• Motor Vehicle Injury 
• Diabetes 
• Substance Abuse 
• Crime Injury 

Source: Chen Ryan Associates, February 2015 
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Table 5.15: Tier-3 Mobility/Built Environment Factors 

Mobility/Built 
Environment Factor 

Category of 
Mobility/Built 
Environment Factor 

Associated Health Outcomes  

High Volume Arterials 
(centerline per acre) 

Transportation System 
Factors 

• Cyclist Injury 
• Stroke 

Traffic Density 
(vehicle miles traveled 
per acre) 

Transportation System 
Factors 

• Cyclist Injury 
• Stroke 
• Substance Abuse 

Walkability Physical Activity 
Support 

• Motor Vehicle Injury 
• Substance Abuse 
• Crime Injury 

Physical Activity 
Inhibitors 

Physical Activity 
Support 

• CHD 
• Stroke 

Cyclist Safety Traffic-related Safety • Cyclist Injury 
• CHD 
• Stroke 

Libraries Access to Social 
Support Amenities 

• Motor Vehicle Injury 
• Substance Abuse 
• Crime Injury 

Elementary Schools Access to Social 
Support Amenities 

• Motor Vehicle Injury 
• Crime Injury 

Health Care Access to Social 
Support Amenities 

• Substance Abuse 
• Crime Injury 

Day Care Access to Social 
Support Amenities 

• Motor Vehicle Injury 
• Crime Injury 

Healthy Food Access to Social 
Support Amenities 

• Motor Vehicle Injury 
• Substance Abuse 
• Crime Injury 

Fast Food Access to Social 
Support Amenities 

• Psychological Disorder 
• Substance Abuse 

All Amenities Access to Social 
Support Amenities 

• Motor Vehicle Injury 
• Substance Abuse 
• Crime Injury 

Source: Chen Ryan Associates, February 2015 
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6.0 Mobility/Built Environment Recommendations and 
Potential Health Effects 

This chapter uses results from the partial correlations analysis as well as community input to identify 
a set of planning recommendations with the potential to bring about improved community health. 
Recommendations include specific improvement projects, as well as plans, policies and programs, 
such as wayfinding or HVAC (heating, ventilation and air conditioning) policies. The following 
sections describe the process used to identify, review, and finalize key recommendations. 
The chapter also presents estimates of the potential health effects of implementing these 
recommendations. 
 
6.1 Identification of Key Recommendations 
Three processes were used to identify key recommendations, including qualitative and quantitative 
assessments carried out as part of the existing conditions analysis; a review of previous plans, 
studies and research; and community and stakeholder input. The graphic below illustrates the three 
inputs and how they fit into the recommendations development process. 
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6.1.1  Existing Conditions Report 

The existing conditions analyses first identified mobility/built environment issues from previous 
studies and plans, community workshops, and a literature review of mobility/built environment and 
health research. The report then gathered existing data measuring mobility/built environment and 
health outcomes for the San Diego region and for the community of San Ysidro. Comparisons were 
drawn between the community of San Ysidro and the City of San Diego as a whole to understand 
how San Ysidro is faring in terms of mobility/built environment factors and health outcomes 
compared to the City of San Diego. 
 
Using regionwide data, partial correlations were performed to understand the significance, 
direction and strength of the associations between the mobility/built environment factors and 
health outcomes, adjusting for the effects of age and income. These analyses facilitated an 
understanding of which mobility/built environment factors have the most consistent, expected 
association with health outcomes. Following the partial correlations analysis, mobility/built 
environment factors were separated into three tiers based on the total number of health outcomes 
having an association with each respective factor. 
 
6.1.2 Previous Plans and Studies 

In addition to identifying mobility/built environment and health issues within the community of 
San Ysidro, a key goal of the Border Health Equity Transportation Study (BHETS) is to develop a set 
of recommendations that can potentially mitigate the identified issues. Because the project scope 
of work did not include primary data collection, previously published literature, planning 
documents and studies were relied upon to inform the project team of existing issues and 
recommendations. 
 
After identifying health issues and categorizing contributing mobility/built environment factors into 
tiers based on the number of associated health outcomes, the previous studies and plans were 
referenced to identify recommendations consistent with the first two tiers of mobility/built 
environment factors. The recommendations were organized into one of the following 
five categories due to significant overlapping among the different mobility and built environment 
factors: 1) youth safety (improvements related to access to and around schools); 2) parks and trails; 
3) bicycle improvements; 4) pedestrian-related improvements; and 5) transit access. These same 
categories of mobility/built environment factors were developed and used for the second 
community workshop in March 2014. 
 
Table 6.1 displays the five categories of recommendations and cites the relevant plan or study 
where it was obtained. A complete listing and description of each of the recommendations 
presented at the second community workshop is provided in Appendix F, along with a summary 
of the input received from community members. 
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Table 6.1: Categorizing Recommendations for Mobility/Built Environment in San Ysidro 

Mobility/Built 
Environment 
Category 

Source of Recommendations 

Youth Safety 

San Ysidro Walks Wheels to School – SRTS Final Plan (2012) – SANDAG; County 
Health and Human Services Agency 

City of San Diego Pedestrian Master Plan Phase 4 (2011) – City of San Diego 

San Ysidro Mobility Strategy (2009) – City of San Diego 

Parks & Trails 

Draft San Ysidro Community Plan Update: Proposed Land Uses (2012) – City of 
San Diego 

Draft San Ysidro Community Plan Update: Existing Parks and Community 
Suggested Parks and Urban Design Ideas (2011) – City of San Diego 

San Ysidro Mobility Strategy (2009) – City of San Diego 

San Ysidro Community Plan (1990) – City of San Diego 

Salsita Community Mapping Project (unknown publish date) – San Ysidro Health 
Center 

Bicycle Improvements 

City of San Diego Bicycle Master Plan Update (2013) – City of San Diego 

SANDAG Regional Bike Early Action Program (2013) – SANDAG 

San Ysidro Mobility Strategy (2009) – City of San Diego 

San Ysidro Community Plan (1990) – City of San Diego 

Pedestrian 
Improvements 

City of San Diego Pedestrian Master Plan Phase 4 (2011) – City of San Diego 

San Ysidro Mobility Strategy (2009) – City of San Diego 

Improving Walkability in San Ysidro (2005) – City of San Diego; Casa Familiar 

Transit Access 

City of San Diego Pedestrian Master Plan Phase 4 (2011) – City of San Diego 

San Ysidro Mobility Strategy (2009) – City of San Diego 

San Ysidro Land Port of Entry Expansion Mobility Study (2009) – US General 
Services Administration 

Improving Walkability in San Ysidro (2005) – City of San Diego; Casa Familiar 

San Ysidro Community Plan (1990) – City of San Diego 

Source: Chen Ryan Associates, February 2015 

 
6.1.3 Community Workshop  

The second of three community workshops was conducted to inform the public of the BHETS and 
to receive input from community members on the breadth and importance of mobility/built 
environment recommendations. The workshop reviewed the process and findings of the existing 
conditions report, including specifically the mobility/built environment effects categorized as Tier 1 
and Tier 2, and existing project recommendations that have been proposed in San Ysidro-related 
planning documents. The workshop was conducted in both Spanish and English.  
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Following a staff presentation that reviewed the BHETS status and goals, existing conditions report 
findings, and existing proposed recommendations, workshop participants broke into small groups 
for an exercise with the following goals: to identify gaps in mobility/built environment 
recommendations, to prioritize recommendations, and to learn participants’ views on how 
recommendation implementation might affect quality of life for the community.  
Recommendations were divided into five categories, as described in the previous section, and in 
accordance with the Tier 1 and Tier 2 mobility/built environment factors: Youth Safety, Trails and 
Parks, Bicycle Improvements, Pedestrian Improvements, and Transit Access. The matrix distributed 
to workshop participants, displaying the five categories of recommendations, is provided in 
Appendix F. 
 
Workshop tables were set up to facilitate each mobility/built environment category in both Spanish 
and English, creating a total of ten workshop exercise tables. Attendees were asked to select one 
category in the language of their choice to participate in the workshop exercise. All five categories 
provided in Spanish received participants, as well as one English language table focused on Transit 
Access. Maps and other visual aids were provided to illustrate the locations and potential 
implementation results of the recommendations. 
 
Participants were asked to evaluate and prioritize proposed recommendations in their community, 
as well as to identify gaps in the recommendations. Facilitators led participants through each 
proposed recommendation to solicit feedback. After reviewing all proposed recommendations, 
participants then prioritized the recommendations by placing three dot stickers beside their 
preferred projects. Participants were permitted to place a sticker beside three separate 
recommendations, or place all three stickers beside a single recommendation. Additionally, 
participants were provided space to propose new recommendations, which they could also vote for 
during the prioritization exercise. Lastly, participants were asked to discuss how the implementation 
of their top ranking recommendations might influence daily life in San Ysidro.  
 
Following the group exercise, each facilitator presented the top three recommendations identified 
at their table, and how the group thought their daily lives might be impacted by these 
recommendations if they were implemented. The questions used to facilitate group discussions are 
provided in Appendix F, along with a comprehensive workshop summary, further detailing the 
workshop structure, exercises, and a summary of the community input collected. 
 
The community prioritized recommendations and identified gaps are described in the following 
section. 
 

6.2 Review of Recommendations 
This section outlines the project team’s approach to finalizing key mobility/built environment 
recommendations for improved health in the community of San Ysidro. The project team carried 
out a three-pronged approach to refining and finalizing recommendations for the BHETS. This 
approach consisted of the following steps, each of which is discussed in greater detail in the 
following sections: a project team and stakeholder group member review, City of San Diego and 
Caltrans input, and the identification of potential mitigation techniques to reduce exposure to 
transportation-related pollution. 
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6.2.1 Project Team Review 

The project team identified one significant gap in existing recommendations. This gap is related to 
the Tier-1 mobility/built environment factor “percent of households within 500 feet of 
transportation-related air pollution sources.” The BHETS process did not result in identifying any 
existing recommendations specifically focused on addressing the effects of living or working near 
major high-emissions transportation infrastructure. Given the high ranking of this issue, through 
the quantitative analysis and the community input, the project team noted this topic as requiring 
additional research to develop enhanced strategies aimed at reducing the impact of transportation-
related emissions on San Ysidro community members. The results of this additional research are 
provided in Section 6.2.3. 
 
6.2.2 City of San Diego and Caltrans Input 

Staff from the City of San Diego’s Planning Department reviewed the community prioritized list of 
recommendations and provided initial input to the project team. One suggestion included forming 
two sets of collective recommendations that work towards similar goals. The project team agreed 
with that approach, especially considering the amount of overlap that exists between 
recommendations. 
 
Additional comments from Caltrans and City staff were related to gaps in the existing 
recommendations including the following: 

• Improve health outcome data collection to better understand health impacts 

• Incorporate technologies to better manage congestion and support improved air quality 

• Use of air filtration systems to improve air quality 

• Pursue subsidies to retrofit existing structures with air filtration technologies 

• Pursue subsidies to retrofit existing structures with energy efficiency technologies 

• Improve access to healthy foods 
 
City of San Diego and Caltrans staff also highlighted the exclusion of the proposed San Ysidro 
Intermodal Transportation Center (ITC) from the list of currently adopted recommendations that 
would improve transit access. A new and improved ITC was studied to improve circulation for all 
travel modes and transit efficiencies and to better integrate land uses. A 2014 SANDAG study 
analyzed the service needs and assessed the cost for a future transit center. Through this process 
and outreach it was determined there will be a growing demand for a larger transit facility at the 
Port of Entry (POE). Components to improve mobility at the San Ysidro POE include: 

• Expanded Trolley platforms 

• Expanded bus service for MTS/Intercity Bus Center to meet growing need 

• Passenger Pick-up and Drop-off (PPUDO) situated on the former MTS bus loop in front of the 
Station Plaza between the Trolley tracks and the POE, plus additional area for PPUDO further 
north along San Ysidro Boulevard 

• Locate and integrate all necessary modes and uses, including public right-of-way and waiting 
areas to avoid mode conflicts as much as possible 

o PPUDO 

o A Bike Center 
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o Expanded facilities for all transit modes 

o Dedicated taxi and auto pick-up and drop-off facilities 

o Improved/expanded pedestrian plaza with public art and amenities 

o Upgrades to San Ysidro Boulevard including landscaping and wider sidewalks 

o Dedicated bike lanes on San Ysidro Boulevard leading to the Bike Center and Pedi-cab 
Station 

o Dedicated Intercity Bus facility – ticketing, waiting, and baggage handling 

o Dedicated facilities for security and operations 

o Ability to incorporate a private/paid parking structure, approximately 560 spaces 

 
A potential future ITC will improve access to transit at the Port of Entry and surrounding area. 
 
6.2.3 Potential Mitigation Techniques to Reduce Exposure to Transportation-Related 

Pollution 

Given the general lack of previous recommendations for San Ysidro related to exposure to 
transportation infrastructure emissions and air quality mitigation, the project team investigated 
recent research on this topic to fill this void.  
 
Recent environmental research discusses broad planning recommendations to reduce community 
exposure to major infrastructure (such as freeways and rail yards), including avoiding siting new 
residential buildings and other sensitive land uses (such as health care facilities, child daycare 
centers, and playgrounds) within 500 feet of freeways and high-traffic roads,240 and siting truck 
routes away from areas that include sensitive land uses.241 These recommendations are admittedly 
difficult to implement in a community such as San Ysidro that is bound by freeways and largely 
built out. Additional options to reduce exposure include setting standards for vehicle emissions, 
reducing Vehicle Miles Travelled (VMT) through land use planning and multi-modal transportation 
options, and use of roadside structures such as sound walls and vegetation. At times, air emissions 
from traffic become a concern for siting new recreational facilities, such as a trail alongside a 
freeway, or a neighborhood park served by a busy arterial road. In general, the health benefits of 
physical activity usually outweigh the risks from ambient air pollution. Guidelines from the federal 
Centers for Disease Control and Prevention state that, except for sensitive populations with chronic 
lung conditions, physical activity should be avoided entirely only under the worst air quality 
conditions, which rarely occur in the San Diego region. For recreational facilities, emissions from 
point sources such as roadways should be minimized to the extent possible, but short duration 
exposures typical of park or trail use do not warrant avoiding such physical activity opportunities 
except for sensitive populations.242 
 
A 2012 study prepared by the California Environmental Protection Agency’s (EPA) Air Resources 
Board looked at previously published research on potential measures to reduce exposure to nearby 
traffic pollution. The study cited research on both site-related measures and methods related to 
building design as potential solutions to reducing community exposure. 
 
“No single building-related measure has been identified as adequate to reduce entry of pollutants 
from nearby roadways to the extent expected from set-back under common conditions.” 
– California Air Resources Board, 2012 
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Site-related measures included the use of sounds walls (roadside barriers) and vegetation located 
near the roadway. Sound barriers near roadways were found to reduce pollutant concentrations 
near the roadway; however, this led to higher concentrations of pollutants both on the roadway 
itself and at a distance from the roadway. Placing vegetation near roadways was found to remove 
some gaseous pollutants through absorption or interception, however, some of the polluting 
particles can be re-released by blowing winds.  
 
Chart 6-1 displays the results of a 2008 study examining the impacts of combining noise barriers 
and vegetation on air quality near roadways. Sound walls and roadside barriers combined with 
vegetation was found to be more effective than either measure alone, showing more consistent 
dispersal of pollutants and to greater distances. The study cautions that while pollutant 
concentrations near the roadway were reduced, concentrations of pollutants both on the roadway 
and at a distance are shown to increase, resulting in shifting exposure to others rather than 
reducing it all together. Additionally, the effectiveness of these techniques was found to vary under 
different environmental conditions related to weather and topography.243 Other research on 
roadside barriers and vegetation found that roadway elevation also influences the effectiveness of 
these measures. Barriers and vegetation were shown to be most effective along at-grade 
roadways.244 
 
Figure 6-1: Mobile monitoring measurements of 20 nm size particles at varying distances from 
the road for open terrain, behind a noise barrier, and behind a noise barrier with vegetation 

 
Source: Baldauf et al., 2008 245 
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Building-related mitigation measures were also addressed by the 2012 California EPA Air Resources 
Board’s study. Three building features were a key focus in this study, including the location of air 
intake, high efficiency filtration with mechanical ventilation, and portable air cleaning devices. The 
study recommended locating air intakes for mechanical ventilation systems on the sides of buildings 
furthest from polluting sources, such as major roadways, to limit the amount of pollutants that are 
absorbed through the intake.246 Locating air intake and exhaust is an increasingly important topic in 
California due to California Energy Code, Part 6, Title 24 of the California Code of Regulations 
requiring all new homes to use mechanical ventilation.247 An article entitled “Air Intake Placement – 
Recommendations from Years of Modeling Results” (Smith and Schuyler, 2006) examines optimal 
placement of outdoor air intakes to minimize the amount of contaminants entering a building. 
Exhaust sources including diesel and gas generators and boilers, idling diesel vehicles (loading area 
and/or bus stop), and mobile vehicle traffic on roadways are key concerns related to air intake. 
Similar to the California EPA study, Smith and Schuyler recommend using the building itself as a 
protection from exhaust sources for ground level air intakes. Additionally, placing ground level 
intakes between two closely situated buildings should be avoided to reduce a potential “valley 
effect” caused by buildings trapping and funneling pollutants through a corridor.248 
 
The use of high efficiency filtration systems in conjunction with mechanical ventilation is gaining 
increased interest. Mechanical ventilation utilizes a fan to actively draw in outdoor air through an 
intake vent and then push the air throughout the building. The outdoor air is pulled through a filter 
to remove contaminants. Filter efficiency is commonly measured using the Minimum Efficiency 
Reporting Value (MERV) rating system. An example of air’s travel path through a filtration system is 
displayed in Figure 6-2.  
 

Figure 6-2: Filtration System with Mechanical Ventilation 

 
Source: Natural Resources Canada – Office of Energy Efficiency, 2005 249 
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The 2012 California Air Resources Board’s study reports that utilizing high efficiency, (MERV) 13 to 
16 or higher, pleated particle filters near busy roadways “would generally be considered the most 
effective approach to filtration because they can remove the very small particles emitted by motor 
vehicles without emitting ozone, formaldehyde, or other harmful byproducts.” Research has found 
filters with a MERV 16 rating to reduce the concentration of ultrafine particles by approximately 
90 percent on average.250 
 
High efficiency portable air cleaners can be useful in 
existing homes that do not have mechanical 
ventilation. As described above, air cleaners were 
found to significantly reduce indoor exposure to 
pollutants such as black carbon and ultrafine 
particles. Portable air cleaners are not as capable as 
in-duct air cleaners for treating large areas; 
however, they can be effective for smaller, 
appropriately sized areas such as individual rooms 
or an apartment.251  
 
Figure 6-3 displays a portable air cleaner 
approximately 26 inches tall and capable of 
purifying a 1,700 square foot room with its MERV 
18 rated filter.252 The California Air Resources Board 
is currently funding an effort to further examine the 
effectiveness of portable air cleaners in a study entitled “Evaluation of Pollutant Emissions from 
Portable Air Cleaners”. 
 
6.3 Final Recommendations and Potential Health Effects 

6.3.1 Final Set of Proposed Recommendations 

The final set of proposed recommendations was developed to consolidate any overlap and to 
include supplemental recommendations developed from additional research related to air quality 
mitigation. This list also reflects public input gathered from community workshops and stakeholder 
group members.  
 
Table 6.2 displays the final set of the 16 mobility/built environment recommendations proposed for 
the BHETS. The table also presents the specific health outcomes shown to be associated with these 
mobility/built environment variables, as indicated by the statistical analysis presented in this report. 
 
Figure 6-4 displays the locations of the final 16 mobility/built environment recommendations. 
Table 6.2 accompanies Figure 6-4 and provides descriptions of the proposed improvements that 
can be referenced using each recommendation’s ID.  

Figure 6-3: Portable Air Cleaner 

Source: www.sylvane.com 
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Table 6.2: Final Mobility/Built Environment Recommendations and Associated Health Outcomes 

ID Description of Recommendation 
Health Outcomes Associated 
with Recommendation 

Potential Tier 1 and Tier 2 
Mobility/Built Environment 
Factors Influenced 

1 Create a landscaped active transportation corridor 
traversing the community adjacent to the railroad 
right-of-way, connecting key land uses such as 
schools, transit stops, recreational facilities, and 
commercial districts with an emphasis on improved 
bicycle and pedestrian mobility. (Based on the 
Green Spine from the 2009 San Ysidro Mobility 
Strategy). 

• Asthma 
• Chronic Obstructive 

Pulmonary Disease (COPD) 
• Coronary Heart Disease 

(CHD) 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Park Access 
• Pedestrian Safety 
• Sidewalk Coverage 
• Transportation Support 
• Youth Safety 
• Youth Physical Activity 

Support 

2 Install a Class II bicycle lane extending the length of  
Otay Mesa Road. 

• Asthma 
• CHD 
• COPD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Youth Safety 
• Youth Physical Activity 

Support 
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Table 6.2: Final Mobility/Built Environment Recommendations and Associated Health Outcomes (Continued) 

ID Description of Recommendation 
Health Outcomes 
Associated with 
Recommendation 

Potential Tier 1 and Tier 2 
Mobility/Built Environment 
Factors Influenced 

3 Establish a Class III bicycle route running the length 
of W. Park Avenue. 

• Asthma 
• CHD 
• Cyclist Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Youth Physical Activity Support 
• Youth Safety 

4 Create a ten-acre park site east of Beyer Elementary 
School. 

• Asthma 
• CHD 
• COPD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Park Access 
• Trail Access 
• Youth Physical Activity Support 
• Youth Safety 

5 Install traffic signal at I-5 NB on/off ramps and Via 
de San Ysidro. 

• Asthma 
• CHD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Physical Activity Inhibitors 
• Youth Physical Activity Support 
• Youth Safety 
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Table 6.2: Final Mobility/Built Environment Recommendations and Associated Health Outcomes (Continued) 

ID Description of Recommendation 
Health Outcomes Associated 
with Recommendation 

Potential Tier 1 and Tier 2 
Mobility/Built Environment 
Factors Influenced 

6 Widen sidewalk on Seaward Avenue from W. Park 
Avenue to the Trolley stop to the west. Install 
sidewalk on south side of Seaward Avenue west of 
railroad tracks. Install pedestrian scale lighting. 

• Asthma 
• COPD 
• CHD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Sidewalk Coverage 
• Youth Physical Activity Support 
• Youth Safety 

7 Construct new sidewalk along north side of Calle 
Primera; install ADA compliant curb ramps at Via 
San Ysidro/Calle Primera; install pedestrian scale 
lighting near access to pedestrian bridge 

• Asthma 
• COPD 
• CHD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Sidewalk Coverage 
• Youth Physical Activity Support 
• Youth Safety 
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Table 6.2: Final Mobility/Built Environment Recommendations and Associated Health Outcomes (Continued) 

ID Description of Recommendation 
Health Outcomes Associated 
with Recommendation 

Potential Tier 1 and Tier 2 
Mobility/Built Environment 
Factors Influenced 

8 Create a distinctive gateway from the Beyer Trolley 
Station entrance at Cypress Drive including changes 
to landscaping, pavement, fencing treatments, and 
a gateway sign that reflects the culture of the 
community in order to encourage transit use.  

• Asthma 
• CHD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Transportation Support 
• Youth Physical Activity Support 
• Youth Safety 

9 Improve the Beyer Boulevard Trolley Station to 
include curb bulb-outs at all four intersections 
along Seaward Avenue and install high visibility 
crosswalks. 

• Asthma 
• COPD 
• CHD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Sidewalk Coverage 
• Transportation Support 
• Youth Physical Activity Support 
• Youth Safety 
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Table 6.2: Final Mobility/Built Environment Recommendations and Associated Health Outcomes (Continued) 

ID Description of Recommendation 
Health Outcomes Associated 
with Recommendation 

Potential Tier 1 and Tier 2 
Mobility/Built Environment 
Factors Influenced 

10 Implement the planned Class I bike facility along 
the SR-905 Corridor, from San Ysidro to the 
proposed Otay Mesa East Border Crossing near SR-
11. 

• Asthma 
• CHD 
• COPD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Sidewalk Coverage 
• Youth Physical Activity Support 
• Youth Safety 

11 Enhance/raise crosswalk at existing school crossing 
on East Beyer Boulevard near Beyer Elementary 
School. 

• Asthma 
• COPD 
• CHD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Sidewalk Coverage 
• Youth Physical Activity Support 
• Youth Safety 
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Table 6.2: Final Mobility/Built Environment Recommendations and Associated Health Outcomes (Continued) 

ID Description of Recommendation 
Health Outcomes 
Associated with 
Recommendation 

Potential Tier 1 and Tier 2 
Mobility/Built Environment 
Factors Influenced 

12 Create a Class I or enhanced Class II facility 
connecting San Ysidro to the Imperial Beach 
Bikeway and Bayshore Bikeway. 

• Asthma 
• CHD 
• COPD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Sidewalk Coverage 
• Youth Safety 
• Youth Physical Activity Support 

13 Install pedestrian scale lighting on Sycamore Road 
from Calle Primera to Cesar Chavez Park. 

• Asthma 
• CHD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Pedestrian Safety 
• Youth Physical Activity Support 
• Youth Safety 

14 Create a comprehensive community wayfinding 
program that identifies and links key community 
assets. Key destinations to highlight through the 
wayfinding program would include location of 
bicycle facilities and non-motorized facilities (such 
as pedestrian bridges), parks within and around the 
community, community centers and other key civic 
uses, and the Dairy Mart Ponds and Tijuana River 
Valley Regional Park access points. 

• Asthma 
• CHD 
• Cyclist Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Park Access 
• Trail Access 
• Youth Physical Activity Support 
• Youth Safety 
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Table 6.2: Final Mobility/Built Environment Recommendations and Associated Health Outcomes (Continued) 

ID Description of Recommendation 
Health Outcomes Associated 
with Recommendation 

Potential Tier 1 and Tier 2 
Mobility/Built Environment 
Factors Influenced 

15 Implement a monitoring program to better 
understand transportation-related emissions within 
the community. The monitoring program should 
seek to illuminate how different weather, 
topography, and travel conditions in and around 
San Ysidro affect the concentration of pollutants 
near roadways. The monitoring program should 
also provide a toolbox of mitigation measures 
depending on air quality conditions at various 
locations across the community. 

• Asthma 
• CHD 
• Cyclist Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Percent of Households within 
500' of a Transportation-
Related Air Pollution Source 

16 Identify potential funding mechanisms, such as 
grants or subsidies, to help with recommendation 
implementation. 

• Asthma 
• CHD 
• COPD 
• Crime Injury 
• Cyclist Injury 
• Diabetes 
• Motor Vehicle Injury 
• Pedestrian Injury 
• Psychological Disorder 
• Stroke 
• Substance Abuse 

• Park Access 
• Pedestrian Safety 
• Sidewalk Coverage 
• Trail Access 
• Transportation Support 
• Youth Safety 
• Youth Physical Activity Support 
• Percent of Households within 

500' of a Transportation-
Related Air Pollution Source 

Source: Chen Ryan Associates, February 2015 
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Figure 6-4: Final Mobility/Built Environment Recommendations 
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6.3.2 Potential Health Impacts of Implementing Final Recommendations 

Table 6.3 reports the estimated change in health outcomes associated with a 25 percent change in 
each of the mobility/built environment factors associated with the recommendations, as reported in 
Table 6.2. Understanding the health effects of changes in the mobility/built environment context 
was generated from the partial correlations analysis presented in Chapter 5. Table 6.3 presents an 
interpretation of the correlation coefficients that facilitates understanding how a change in the 
mobility/built environment variables relates to changes in health outcomes across the county at the 
Sub-Regional Area (SRA) level. A “correlations calculator” was developed in Excel and used to 
translate each of the partial correlation coefficients into a percent change in health outcome, 
assuming a fixed 25 percent change in the mobility/built environment measure. The partial 
correlation coefficient is a measure of the linear association between any two variables. The 
“correlations calculator” equation is provided in Appendix G. 
 
Figure 6-5 illustrates the relationship between mobility/built environment factors and health 
outcomes.  
 

Figure 6-5: Assessing Mobility/Built Environment and Health Outcome Relationships 

 

As shown in the top row of Figure 6-5, mobility/built environment factors are thought to influence 
community behaviors, which in turn influence overall community health outcomes. The second row 
of Figure 6-5 shows an estimation of the strength of the relationship between trail access and key 
health outcomes. In this particular example, the partial correlations analysis shows that a 
25 percent increase in access to recreational trails in the San Diego region is associated with a 
3.8 percent reduction in diabetes, a 3.1 percent reduction in COPD, and a 3.4 percent reduction in 
psychological disorder.  
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As shown in Table 6.3, pedestrian safety is significantly related to the highest number of health outcomes. Eight of the twelve health 
outcomes were shown to be significantly related to pedestrian safety, and an estimated 3 percent to 7 percent decrease in the rates of these 
health outcomes could be expected with a 25 percent increase in pedestrian safety in San Ysidro.  
 

Table 6.3: Partial Correlations Analysis Results: How a 25 percent Change in Tier 1 and Tier 2 Mobility/Built  
Environment Factors Could Relate to Changes in Health Outcomes (Percent Increase or Decrease) 

Health Outcome 

Youth 
Physical 
Activity 
Support 

Trail 
Access 

Park 
Access 

Sidewalk 
Coverage 

Transport-
ation 
Support 

Proximity 
(500 feet) to 
Air Pollution 
Source 

Pedestrian 
Safety 

Youth Safety 

Diabetes -3.35 -3.83 -2.28 -5.20     

COPD  -3.05  -3.48   -3.40 -4.58 

CHD      6.30 -4.58 -4.58 

Stroke      6.60 -6.33 -3.45 

Cancer       -5.58 -4.55 

Asthma    -1.35  3.63   

Psychological 
Disorder 

 -3.40  -3.83 -2.83 5.45 -6.68 -5.88 

Substance Abuse -10.75 -7.70 -11.25 -10.73 -9.18 8.90 -7.03  

Pedestrian Injury    -3.93  4.28 -5.43 -5.05 

Cyclist Injury      6.05 -3.48  

Motor Vehicle 
Injury 

-11.93 -10.40 -9.03 -13.3 -10.50   -4.15 

Crime Injury  -14.48 -11.08 -10.75  -12.65    

Source: County of San Diego Health and Human Services Agency Community Health Statistics, 2010; Chen Ryan Associates; February 2015 
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7.0 Monitoring and Evaluation Plan 

This chapter proposes a framework and methodology for monitoring and evaluating the 
implementation of key recommendations and their associated impacts on the mobility/built 
environment and community health outcomes. This chapter describes the purpose of the 
monitoring and evaluation plan and identifies a set of indicators that can be used to measure and 
assess the changes brought about by implementing key recommendations.  
 
7.1 Purpose of the Monitoring/Evaluation Plan 
The plan proposes a method for monitoring and evaluating three main factors: 

1. Changes in the status of key recommendations 

2. The effects of implementing recommended projects, programs, or policies on mobility/built 
environment factors 

3. The effects of changes in the mobility/built environment on community health behaviors 
and outcomes 

 
Additional reasons for conducting monitoring and evaluation include: 

• Facilitate inter-agency and community collaboration for conducting the monitoring and 
evaluation 

• Provide a proposal to assist in the procurement of funding to perform monitoring and 
evaluation 

• Identify gaps in data needed to monitor and/or evaluate the impacts of key recommendations, 
mobility/built environment factors, and health behaviors and outcomes 

• Establish goals for recommendation implementation and performance targets to track progress 
toward those goals 

• Build consensus around goals for planning actions and objectives 

• Provide a way for stakeholders, including the City of San Diego and San Ysidro residents, to 
continue to be engaged and updated about progress related to the Border Health Equity 
Transportation Study (BHETS); and lastly 

• Support and validate investments in key infrastructure improvements 
 
The partial correlations analysis related indicators of the mobility/built environment to health 
outcomes. The key recommendations intend to change mobility/built environment factors in a 
manner that positively impacts health outcomes. In order to perform an evaluation, it is first 
necessary to understand the extent to which recommendations could potentially impact indicators 
of the mobility/built environment in San Ysidro and the timing of these impacts. For example, to 
what extent could enhancing a crosswalk at a school crossing (recommendation no. 14) impact 
mobility/built environment indicators, such as pedestrian safety, sidewalk coverage, youth physical 
activity support, and traffic safety for youth? In order to draw meaningful conclusions, realistic 
estimations and targets for anticipated impacts must be developed for each recommendation.  
 
The goal of implementing key recommendations is to improve the mobility/built environment and 
positively influence community health outcomes. It is important to recognize that this chain of 
events may take years to complete, and that there are other contributing factors that may enhance 
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or limit changes in health behaviors and outcomes. Thus, there are a number of factors to consider 
before monitoring and evaluation efforts can draw conclusions about whether key 
recommendations were ultimately successful in changing community health behaviors and 
outcomes. 
 
7.1.1 Monitoring Methodology 

Monitoring and evaluation have been referred to in this chapter so far as one activity. While the 
two tasks are closely related, it is important to distinguish monitoring from evaluation. Monitoring 
informs the evaluation process by measuring baseline conditions and tracking changes into the 
future through data, indicators, and performance targets. The evaluation process analyzes and 
synthesizes the data acquired through monitoring to form meaningful conclusions about the 
process, outcomes, and impact of (in this case) the implementation of recommended plans, 
projects, or policies. The monitoring and evaluation processes are complimentary and can enable 
those who monitor and/or evaluate recommendations to extract meaning from data that can 
inform local and regional transportation and land use decisions. 
 
The proposed indicators to monitor come from the following sources: 

• SANDAG Healthy Communities Atlas (mobility/built environment factors); 

• San Diego Health and Human Services (HHSA) San Diego County Community Profiles by Region 
and Sub-regional Areas (health outcome data); and 

• Agencies responsible for implementing recommendations. 
 
Proposed indicators to be used for monitoring changes in the mobility/built environment come 
from the SANDAG Healthy Communities Atlas and should include:  

• Transportation Infrastructure Support 
Index 

• Youth Physical Activity Support Index 
• Pedestrian Safety 
• Traffic Safety for Youth 

• Transportation Air Pollution Exposure 
• Sidewalk Coverage 
• Non-Motorized Trails Access 
• Parks and Open Space Access 

 
A detailed description of each mobility/built environment indicator is available in Table 4.1.  
 
Proposed indicators to be used for monitoring changes in community health-related behaviors and 
health outcomes come from the San Diego County HHSA Community Health Statistics and should 
include: 

• Pedestrian Injury 
• Cyclist Injury 
• Motor Vehicle Injury 
• Asthma 
• Stroke 

• Cancer 
• Psychological Disorder 
• Substance Abuse 
• Crime Injury 

• Diabetes 
• Chronic Obstructive 

Pulmonary Disease (COPD) 
• Coronary Heart Disease 

(CHD) 
 
A detailed description of each health outcome indicator is available in the Health Outcomes 
Indicator Table in Appendix D.  
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7.1.2 Evaluation Methodology 

Different methods of evaluation are employed in order to measure progress or change over time. 
Each evaluation method uses a different set of questions to assess status and performance. The 
following describes three types of evaluation – process, outcome, and impact evaluation – and how 
they are appropriate for the BHETS. 
 
Process Evaluations focus on the process of carrying out a set of activities that have previously 
been established. These types of evaluations ask whether and how well activities are carried out, 
often for the purpose of addressing the quality or efficiency of a program’s adherence to its design. 
Measures used to evaluate program implementation may also be incorporated into plans to 
monitor and report on the performance of the set of activities. In the case of the BHETS, a process 
evaluation would consider whether the recommendations were implemented, and to what extent 
they were carried out. Ideally, the evaluation would provide a description and explanation of the 
implementation status of each recommendation. 
 
Outcome Evaluations assess the effects, or what happened as a result of a recommendation or 
set of activities, assuming that the recommendation has operated as planned. Outcomes may be 
analyzed to determine whether the recommendation produced the intended effect. This type of 
evaluation determines whether short and/or long term objectives are achieved. In the case of the 
BHETS, an outcome evaluation frame would guide an assessment of the extent to which 
recommendations have led to the desired level of change in the mobility/built environment factors. 
 
Impact Evaluations go one step further to evaluate the impact a program has had on 
stakeholders. Impact evaluation asks whether the program has made a difference in community 
behaviors and/or the health outcomes associated with those behaviors.  
 
An important consideration in impact evaluation is the extent to which other factors outside the 
recommendation could also be influencing the same health behaviors and outcomes. Some of the 
health behaviors and outcomes of interest in the BHETS are also influenced by factors that occur 
outside the reach of the key recommendations. For example, many of the key recommendations 
aim to make San Ysidro a safer and more enjoyable place in which to walk, ride, or take public 
transportation. These environmental conditions could contribute to increases in physical activity, 
but the daily schedule, family structure, or participation in the labor force of any given individual 
can also influence one’s choice to walk, for transportation or leisure. Therefore, in the process of 
impact evaluation, the evaluation design should attempt to identify the extent to which the key 
recommendation contributed to observed changes. This can be done by comparing the observed 
outcomes to an estimate of what would have happened in the absence of the program. 
Professional discretion should be used to identify potential cumulative impacts from beyond the 
study area and in explaining any variance from expected impacts.  
  
In the case of the BHETS, an impact evaluation would assess the extent to which the 
implementation of key recommendations and resultant changes in the mobility/built environment 
could be expected to contribute to changes in community behaviors and health outcomes. 
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7.1.3 Identifying Performance Targets 

Identifying “performance targets” is a key element of the evaluation framework described above. 
In order to draw meaningful conclusions about the success of actions taken, or reasons for lack of 
action, it is necessary to develop performance targets, or goals for ideal levels of change balanced 
with realistic expectations based on existing literature, in order to measure progress. For example, 
how many recommendations would need to be implemented in order to create a meaningful level 
of change in the mobility/built environment? Or, how much change in the mobility/built 
environment factors would be needed to adequately contribute to changes in health behaviors and 
outcomes? As a result of changes in the mobility/built environment, how many more people could 
be expected to have improved health outcomes and over what period of time to signal population 
health improvements?  
 
Although the BHETS does not recommend a program for improving health, its overall goal is to 
create a model for incorporating health into local and regional transportation and land use 
planning that can lead to improved community health outcomes. As part of this model, the 
monitoring and evaluation plan should facilitate an understanding of the “performance targets” 
that should be pursued in order to help achieve improved community health. 
 
7.2 Monitoring and Evaluation Questions 
This section identifies a set of questions for monitoring and evaluating key recommendations or 
planning process, mobility/built environment outcomes, and health impacts. Methods for 
answering these questions are proposed in Section 7.3. 
 
7.2.1 Planning Process Evaluation 

Questions 1 through 8 (as shown in Table 7-1A) facilitate monitoring and evaluation of the 
planning process followed to implement key recommendations. Questions consider whether and 
how recommendations have been carried out.  

1. Has the key recommendation been implemented? If so, when? 

2. If implemented, who is responsible for implementing the recommendation? 

3. If implemented, were there any changes to the recommendation compared to what was 
originally proposed? 

4. If not implemented, has the recommendation been proposed? If so, when? 

5. If not implemented, has the recommendation been approved? If so, when? 

6. If not implemented, has the recommendation been funded? If so, when? 

7. If not implemented, but approved and funded, what is the timeframe for implementation? 

8. If not implemented, what are the barriers to recommendation implementation? 
 
7.2.2 Mobility/Built Environment Outcome Evaluation 

Questions 1 through 5 (see Table 7-2A) facilitate evaluation and monitoring of the effect of 
recommendation implementation on mobility/built environment factors. Questions are focused on 
the extent to which recommendations changed the mobility/built environment and other potential 
contributing factors. 
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1. How have mobility/built environment indicators changed in the given time period? 

2. Did recommendation implementation influence changes in mobility/built environment 
indicators? If so, which recommendations?  

3. How much did recommendation implementation contribute to mobility/built environment 
indicator change? 

4. If it is not clear that recommendation implementation contributed to mobility/built 
environment indicator change, which actions could have contributed to indicator change?  

5. Did recommendations result in changes that meet performance targets for mobility/built 
environment factors? 

 
7.2.3 Health Impact Evaluation 

Questions 1 through 6 (see Table 7-3A) facilitate evaluation and monitoring of the impact of 
recommendations and mobility/built environment changes on health outcomes.  

1. How have health outcome indicators changed in the given time period? Was there an 
increase or decrease over expected values? If so, by how much? 

2. Did recommendation implementation and subsequent mobility/built environment change 
influence change in health outcome indicators?  

3. If so, which recommendations and mobility/built environment factors could have 
contributed? 

4. How much did recommendations and mobility/built environment factors contribute to 
changes in health outcomes?  

5. If it is not clear whether the mobility/built environment factor contributed to health 
indicator change, which factors could have contributed?  

6. Did recommendations result in changes that meet performance targets for community 
health outcomes? 

 
7.2.4 BHETS Performance Targets 

Monitoring and evaluation are enhanced by establishing performance targets. They provide a sense 
for the ideal level of change expected for recommendation implementation, mobility/built 
environment outcomes, and health impacts. 
  
This study does not call out specific performance targets since they are very closely linked to 
specific, institutional priorities. Rather than proposing targets, this study proposes a list of possible 
types of performance targets. Local staff would need to vet the details of performance targets with 
elected officials and other adopted city documents that set priorities for the city.  
 
Performance targets could include: 

• An ideal number of recommendations to be implemented 

• A proposed amount of change for each mobility/built environment factor 

• Key mobility/built environment factors that should be a focus 

• A proposed amount of change for each health outcome indicator 

• Health outcome indicators that are higher priorities for improvement  
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7.3 BHETS Framework for Monitoring and Evaluation 
This section provides a proposed framework for monitoring and evaluating planning processes, 
built environment/mobility outcomes, and associated health impacts. It serves as a model to foster 
integration of mobility/built environment and health in long range community planning, in 
particular through provision of two key tools that support rigorous monitoring and evaluation. For 
each type of evaluation (planning process, mobility/built environment outcomes, and health 
impacts), two tables are provided that serve as basic tools for guiding the monitoring and 
evaluation of effects associated with local and regional community planning. These tools are 
intended to be adaptable to a range of transportation and land use planning efforts, and most 
importantly, they are intended to strengthen accountability associated with local long range 
planning with the ultimate goal of achieving positive community health outcomes. For the purposes 
of the current effort, detailed information was not generated and included in these tables since this 
would be highly dependent on the agency or local government carrying out the monitoring and 
evaluation process. The key intent of this section is only to provide a framework for the monitoring 
and evaluation process.  
 
This section is organized by evaluation type – planning process evaluation, mobility/built 
environment outcomes, and health impact evaluation. 
 
7.3.1 Monitoring and Evaluation Planning Process Outcomes 

Table 7.1A provides a framework for monitoring and evaluating a set of indicators designed to 
address the questions outlined in Section 7.2, specifically related to planning process evaluation. 
 
Table 7.1A is comprised of the following six types of information: 

1. A set of monitoring questions related to planning process;  

2. Indicators that will help answer the set of monitoring questions;  

3. Timeframe for data collection (no detail provided);  

4. The key data sources;  

5. The activities or analyses that should be carried out; and  

6. Targets that may be relevant to the questions and indicators (no detail provided).  
 
Table 7.1A directs an agency to a set of planning process topics that will be monitored overtime. 
 
Table 7.1B provides a framework for recommendation-specific tracking related to a community 
planning process, including the following information types: 

• Date of recommendation implementation 

• Responsible entity 

• Changes to original recommendation 

• Proposed date of recommendation implementation 

• Date of recommendation approval 

• Date recommendation was funded 

• Timeframe for recommendation implementation 

• Barriers to recommendation implementation 
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Table 7.1A: Planning Process Evaluation Methodology – What to Monitor and Evaluate? 

ID Monitoring/Evaluation Question Indicator Time Frame1 Data Source Activity/Analysis 
Performance 
Target2 

1 Has the recommendation been 
implemented? If so, when? 

Yes/No;  
Date of recommendation 
implementation 

-- City of San Diego; 
Caltrans; 
SANDAG; MTS 

Research and document in 
Table 7.1B  

-- 

2 If implemented, who is responsible 
for implementing the 
recommendation? 

Name of entity  -- City of San Diego; 
Caltrans; 
SANDAG; MTS 

Research and document in 
Table 7.1B 

-- 

3 If implemented, were there any 
changes to the recommendation 
compared to what was originally 
proposed? 

Description of changes -- City of San Diego; 
Caltrans; 
SANDAG; MTS 

Research and document in 
Table 7.1B 

-- 

4 If not implemented, has the 
recommendation been proposed? 
If so, when? 

Yes/No;  
Date recommendation was 
proposed 

-- City of San Diego; 
Caltrans; 
SANDAG; MTS 

Research and document in 
Table 7.1B 

-- 

5 If not implemented, has the 
recommendation been approved? 
If so, when? 

Yes/No;  
Date recommendation was 
approved 

-- City of San Diego; 
Caltrans; 
SANDAG; MTS 

Research and document in 
Table 7.1B 

-- 

6 If not implemented, has the 
recommendation been funded? If 
so, when? 

Yes/No;  
Date recommendation was 
funded 

-- City of San Diego; 
Caltrans; 
SANDAG; MTS 

Research and document in 
Table 7.1B 

-- 

7 If not implemented, but approved 
and funded, what is the timeframe 
for implementation? 

Date implementation 
expected to begin 

-- City of San Diego; 
Caltrans; 
SANDAG; MTS 

Research and document in 
Table 7.1B 

-- 

8 If not implemented, what are the 
barriers to recommendation 
implementation? 

Description of barriers -- City of San Diego; 
Caltrans; 
SANDAG; MTS 

Research and document in 
Table 7.1B 

-- 

Source: Human Impact Partners, Chen Ryan Associates, February 2015 

Notes: 

1. Timeframe for indicator data collection is not provided since it is highly dependent on the type of indicator and funding levels associated with data collection programs. 

2. Performance targets are not provided here as they will be determined by local agency staff on a case-by-case basis. 
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Table 7.1B: Recommendations-Specific Information to Support Monitoring and Evaluation 

ID Description of Recommendation 
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1 Create a landscaped active transportation corridor traversing the 
community, connecting key land uses such as schools, transit 
stops, recreational facilities, and commercial districts with an 
emphasis on improved bicycle and pedestrian mobility. 

        

2 Proposed Class II bicycle lane extending the length of Otay Mesa 
Road. 

        

3 Proposed Class III bicycle route running the length of W. Park 
Avenue. 

        

4 Create a comprehensive community wayfinding program that 
identifies and links key community assets. Key destinations to 
highlight through the wayfinding program would include location 
of bicycle facilities and non-motorized facilities (such as 
pedestrian bridges), parks within and around the community, 
community centers and other key civic uses, and the Dairy Mart 
Ponds and Tijuana River Valley Regional Park access points. 

        

5 Implement a monitoring program to better understand 
transportation-related emissions within the community. The 
monitoring program should seek to illuminate how different 
weather, topography, and travel conditions in and around San 
Ysidro affect the concentration of pollutants near roadways. The 
monitoring program should also provide a toolbox of mitigation 
measures depending on air quality conditions at various locations 
across the community. 
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Table 7.1B: Recommendations-Specific Information to Support Monitoring and Evaluation (Continued) 

ID Description of Recommendation 
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6 Identify potential funding mechanisms, such as grants or 
subsidies, to retrofit existing sensitive land use structures with 
high efficiency air filtration systems. 

        

7 The area east of Beyer Elementary School and south of the east 
end of Beyer Boulevard is identified as a future park site in the 
current San Ysidro Community Plan. It is owned by the City of 
San Diego. The recommendation also proposes acquiring an 
additional three acres to create a ten-acre park site. 

        

8 Install traffic signal at I-5 NB on/off ramps & Via de San Ysidro.         
9 Widen sidewalk on Seaward Avenue from W. Park Avenue to the 

Trolley stop to the west. Install sidewalk on south side of Seaward 
Avenue west of railroad tracks. Install pedestrian scale lighting. 

        

10 Construct new sidewalk along north side of Calle Primera; install 
ADA compliant curb ramps at Via San Ysidro/Calle Primera; install 
pedestrian scale lighting near access to pedestrian bridge 

        

11 Create a distinctive gateway to the Beyer Boulevard Trolley 
Station entrance from Cypress Drive including changes to 
landscaping, pavement, fencing treatments, and a gateway sign 
that reflects the culture of the community in order to encourage 
transit use.  
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Table 7.1B: Recommendations-Specific Information to Support Monitoring and Evaluation (Continued) 

ID Description of Recommendation 
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12 W. Seaward Avenue improvements at Beyer Boulevard Trolley 
Station – bulb-outs at all four intersections to decrease crossing 
distance and increase pedestrian visibility, install high visibility 
crosswalks, extend the sidewalk along the south side of Seaward 
Avenue just west of the Trolley tracks. 

        

13 Implement the planned Class I bike facility along the SR-905 
Corridor, from San Ysidro to the proposed Otay Mesa East Border 
Crossing near SR-11. 

        

14 Enhance/raise crosswalk at existing school crossing on East Beyer 
Boulevard near Beyer Elementary School. 

        

15 Create a Class I or Enhanced Class II facility connecting San Ysidro 
to the Imperial Beach Bikeway and Bayshore Bikeway. 

        

16 Add human scale lighting on Sycamore Road from Calle Primera 
to Cesar Chavez Park. 

        

Source: Human Impact Partners, Chen Ryan Associates, February 2015 
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7.3.2 Monitoring and Evaluating Mobility/Built Environment Outcomes 

Table 7.2A provides a framework for monitoring and evaluating a set of indicators designed to 
address the questions outlined in Section 7.2, specifically related to mobility/built environment 
outcomes. 
 
Table 7.2A follows a similar structure as Table 7.1A, and is comprised of the following six types of 
information: 

1. A set of monitoring questions related to the status of mobility/built environment 
characteristics 

2. Indicators that will help answer the set of monitoring questions 

3. Timeframe for data collection (no detail provided) 

4. The key data sources 

5. The activities or analyses that should be carried out 

6. Targets that may be relevant to the questions and indicators (no detail provided) 
 
Table 7.2A directs an agency to a set of mobility/built environment characteristics or topics that will 
be monitored overtime. 
 
Table 7.2B provides a framework for mobility/built environment-specific tracking related to a 
community planning process, including the following information types: 

• Number of recommendations that could affect indicator; 

• Baseline value of indicator;  

• First post-baseline measurement of indicator (e.g., at timeframe 1); 

• Change in indicator (timeframe 1 measurement – baseline measurement) ; 

• Listing of recommendations relevant to each mobility/built environment indicator; 

• Implementation status of each recommendation relevant to a mobility/built environment 
indicator 

• Estimate of indicator change attributable to recommendation implementation  
(e.g., substantial, moderate or minor)  
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Table 7.2A: Mobility/Built Environment Outcome Evaluation Methodology – What to Monitor and Evaluate? 

ID Monitoring/Evaluation Question Indicator 
Time 
Frame1 

Data Source Activity/Analysis 
Performance 
Target 2 

1 How have M/BE indicators changed 
in the given time period? 

Change in value of M/BE 
indicators from baseline year 

-- Healthy 
Communities 
Atlas  

Collect current year's 
indicator values and 
compare to baseline. 
Document in Table 7.2B 

-- 

2 Did recommendation 
implementation influence changes 
in M/BE indicators? If so, which 
recommendations?  

List of recommendations that 
were implemented for each 
indicator, and Yes/No indicating 
whether the recommendation 
was implemented 

-- Table 7.1B  Research and document 
in Table 7.2B 

-- 

3 How much did recommendation 
implementation contribute to M/BE 
indicator change? 

Number of recommendations 
implemented for each indicator 

-- Table 7.1B  Summarize number of 
recommendations per 
indicator 

-- 

Professional assessment of the 
extent of indicator change 
attributable to recommendation 
implementation (substantial, 
moderate, or minor) 

-- Healthy 
Communities 
Atlas  

Assess and describe in 
Table 7.2B 

-- 

4 If it is not clear that 
recommendation implementation 
contributed to M/BE indicator 
change, which actions could have 
contributed to indicator change?  

List of planning actions/ 
developments that could have 
contributed to indicator change 

-- City of San 
Diego; 
Caltrans; 
SANDAG; 
MTS 

Assess planning 
activities/developments 
in the community 
relevant to MBE factors 
and describe 

-- 

5 Did recommendations result in 
changes that meet performance 
targets for mobility/built 
environment factors? 

Determination about whether 
target was met 

-- Table 7.2B Assess and summarize 
target attainment 

-- 

Source: Human Impact Partners, Chen Ryan Associates, January 2015 

Notes: 

1. Timeframe for indicator data collection is not provided since it is highly dependent on the type of indicator and funding levels associated with data collection programs. 

2. Performance targets are not provided here as they will be determined by local agency staff on a case-by-case basis 
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Table 7.2B: Mobility/Built Environment-Specific Information to Support Monitoring and Evaluation 

Mobility/Built 
Environment 
Indicator 

Description 

Number of 
Recs That 

Could 
Affect 

Indicator 

Baseline 
Value of 
Indicator 
(2012) 

Timeframe 
1: Value of 
Indicator 
(DATE) 

Indicator 
Change 

(Baseline to 
Timeframe 

1) 

Listing of 
Relevant 

Rec 

Rec 
Implemented 

(Yes/No) 

Estimate of 
Indicator Change 
Attributable to 

Recommendation 
Implementation 

Transportation 
Infrastructure 
Support Index 

Composite measure of access 
to transit stations/stops, to non-
motorized trails, and sidewalks 

4 
   1   
   11   
   12   

Youth Physical 
Activity Support 
Index 

Composite measure including 
sidewalk coverage, parks and 
open space access, non-
motorized trails access, and 
elementary school access 

13 

   1   
   2   
   3   
   4   
   7   
   8   
   9   
   10   
   11   
   12   
   13   
   14   
   15   
   16   

Pedestrian 
Safety 

Composite measure of 
pedestrian collision rate, arterial 
density, traffic volume density 
and sidewalk coverage 

11 

   1   
   4   
   8   
   9   
   10   
   11   
   12   
   13   
   14   
   15   

   16   

 
 Border Health Equity Transportation Study 102



 

Table 7.2B: Mobility/Built Environment-Specific Information to Support Monitoring and Evaluation 

Mobility/Built 
Environment 
Indicator 

Description 

Number of 
Recs That 

Could 
Affect 

Indicator 

Baseline 
Value of 
Indicator 
(2012) 

Timeframe 
1: Value of 
Indicator 
(DATE) 

Indicator 
Change 

(Baseline to 
Timeframe 

1) 

Listing of 
Relevant 

Rec 

Rec 
Implemented 

(Yes/No) 

Estimate of 
Indicator Change 
Attributable to 

Recommendation 
Implementation 

Traffic Safety for 
Youth 

Composite measure of sidewalk 
coverage, pedestrian collision 
rate, cyclist collision rate, 
arterial density, and traffic 
volume density 

13 

   1   
   2   
   3   
   4   
   7   
   8   
   9   
   10   
   11   
   12   
   13   
   14   
   15   
   16   

Transportation 
Air Pollution 
Exposure 

Percentage of households 
within 500 feet of 
transportation-related air 
pollution sources (high volume 
roadway) or within 0.25 miles 
of rail yards or ports 

2 

   5   

   6   

Sidewalk 
Coverage 

Percent of roadways with 
sidewalks 

6 

   1   

   9   
   10   
   12   
   13   
   14   
   15   
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Table 7.2B: Mobility/Built Environment-Specific Information to Support Monitoring and Evaluation 

Mobility/Built 
Environment 
Indicator 

Description 

Number of 
Recs That 

Could 
Affect 

Indicator 

Baseline 
Value of 
Indicator 
(2012) 

Timeframe 
1: Value of 
Indicator 
(DATE) 

Indicator 
Change 

(Baseline to 
Timeframe 

1) 

Listing of 
Relevant 

Rec 

Rec 
Implemented 

(Yes/No) 

Estimate of 
Indicator Change 
Attributable to 

Recommendation 
Implementation 

Non-Motorized 
Trails Access 

Percent of households within 
walking distance (1.2 miles) of a 
non-motorized trail 

3 
   1   
   4   
   7   

Parks and Open 
Space Access 

Percent of households within 
walking distance of a park 
entrance or trailhead 

3 
   1   
   4   
   7   

Source: Human Impact Partners, Chen Ryan Associates, January 2015 
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7.3.3 Monitoring and Evaluating Health Impact Outcomes 

Table 7.3A provides a framework for monitoring and evaluating a set of indicators designed to 
address the questions outlined in Section 7.2, specifically related to health impact outcomes. 
 
Table 7.3A follows a similar structure as Table 7.1A and 7.2A, and is comprised of the following six 
types of information: 

1. A set of monitoring questions related to the status of mobility/built environment 
characteristics 

2. Indicators that will help answer the set of monitoring questions 

3. Timeframe for data collection (no detail provided) 

4. The key data sources 

5. The activities or analyses that should be carried out 

6. Targets that may be relevant to the questions and indicators (no detail provided) 
 
Table 7.3A directs an agency to a set of health outcome impacts or topics that will be monitored 
overtime. 
 
Table 7.3B provides a framework for health outcomes-specific tracking related to a community 
planning process, including the following information types: 

• Number of recommendations that could affect indicator 

• Baseline value of indicator 

• First post-baseline measurement of indicator (e.g., at timeframe 1) 

• Change in indicator (timeframe 1 measurement – baseline measurement) 

• Listing of recommendations relevant to each mobility/built environment indicator 

• Implementation status of each recommendation relevant to a mobility/built environment 
indicator 

• Estimate of indicator change attributable to recommendation implementation (eg. substantial, 
moderate or minor) 
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Table 7.3A: Health Outcome Impact Evaluation Methodology – What to Monitor and Evaluate? 

ID 
Monitoring/Evaluation 

Questions 
Indicators 

Time 
Frame1 

Data 
Source 

Activity/Analysis 
Performance 

Target2 
1 How have health outcome 

indicators changed in the given 
time period? Was there an 
increase or decreased over 
expected values? If so, by how 
much? 

Change in value of health 
outcome indicators from 
baseline year 

 SD County 
HHSA, 
Community 
Health 
Statistics 

Collect current year's indicator 
values (local and countywide) 
and compare to baseline. 
Compare local changes to 
countywide changes to 
determine expected values. 
Document in Table 7.3B 

 

2 Did recommendation 
implementation and 
subsequent mobility/built 
environment change influence 
change in health outcome 
indicators?  

Yes/No, indicating whether 
mobility/built environment 
factors changed, in the expected 
direction, from baseline year 

 Table 7.2B Assess and describe in Table 
7.3B 

 

Yes/No, indicating whether 
recommendations were 
implemented for mobility/built 
environment factors  

 Table 7.2B Assess and describe in Table 
7.3B 

 

3 If so, which recommendations 
and mobility/built environment 
factors could have contributed? 

List/number of mobility/built 
environment factors that 
changed and determination of 
attribution to recommendation 
implementation 

 Table 7.2B Assess and describe in Table 
7.3B 

 

4 How much did 
recommendations and 
mobility/built environment 
factors contribute to changes in 
health outcomes?  

Estimate of the effect of new 
mobility/built environment 
indicator values on health 
outcomes 

 Table 7.2B; 
SD County 
HHSA, 
Community 
Health 
Statistics  

Collect current data and re-run 
partial correlation analyses 
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ID 
Monitoring/Evaluation 

Questions 
Indicators 

Time 
Frame1 

Data 
Source 

Activity/Analysis 
Performance 

Target2 
5 If it is not clear whether the 

mobility/built environment 
factor contributed to health 
indicator change, which factors 
could have contributed?  

List of factors that could have 
contributed to changes in health 
outcomes 

 Literature/ 
published 
reports 

Assess contributors to health 
outcomes and describe 

 

6 Did recommendations result in 
changes that meet performance 
targets for community health 
outcomes 

Determination about whether 
target/s was/were met 

 Table 7-3B Assess and summarize target 
attainment 

 

Source: Human Impact Partners, Chen Ryan Associates, February 2015 

Note: 

1. Timeframe for indicator data collection is not provided since it is highly dependent on the type of indicator and funding levels associated with data collection programs. 

2. Performance targets are not provided here as they will be determined by local agency staff on a case-by-case basis. 
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Table 7.3B: Health Impact-Specific Information to Support Monitoring and Evaluation 

Health 
Outcome 
Indicator 

Baseline 
Value of 
Indicator 
(2012) 

Timeframe 
1: Value of 
Indicator 
(DATE) 

Indicator 
Change 
(Baseline to 
Timeframe 1) 

Associated M/BE factors 

M/BE Indicator 
Change from 
Baseline Year 
(Yes/No) 

Recs 
implemented 
for M/BE 
factors 
(Yes/No) 

Extent of Health 
Outcome 
Change 
Attributable to 
M/BE Factor 
Change 

Pedestrian 
Injury 

   
Transportation Infrastructure 
Support Index 

   

   Pedestrian Safety    
   Traffic Safety for Youth    

   
Air Pollution Exposure/ Percent of 
HH within 500’ of Transportation-
Related Air Pollution Source 

   

   Sidewalk Coverage    
   Non-Motorized Trails Access    

Cyclist Injury 

   Pedestrian Safety    
   Traffic Safety for Youth    

   
Air Pollution / Percent of HH within 
500’ of Transportation-Related Air 
Pollution Source 

   

Motor 
Vehicle 
Injury 

   
Youth Physical Activity Support 
Index 

   

   Traffic Safety for Youth    
   Sidewalk Coverage    
   Non-Motorized Trails Access    
   Parks and Open Space Access    

Asthma 

   Pedestrian Safety    

   
Air Pollution / Percent of HH within 
500’ of Transportation-Related Air 
Pollution Source 

   

Diabetes    
Youth Physical Activity Support 
Index 
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Table 7.3B: Health Impact-Specific Information to Support Monitoring and Evaluation (Continued) 

Health 
Outcome 
Indicator 

Baseline 
Value of 
Indicator 
(2012) 

Timeframe 
1: Value of 
Indicator 
(DATE) 

Indicator 
Change 
(Baseline to 
Timeframe 1) 

Associated M/BE factors 

M/BE Indicator 
Change from 
Baseline Year 
(Yes/No) 

Recs 
implemented 
for M/BE 
factors 
(Yes/No) 

Extent of Health 
Outcome 
Change 
Attributable to 
M/BE Factor 
Change 

Chronic 
Obstructive 
Pulmonary 
Disease 
(COPD) 

   Sidewalk Coverage    
   Non-Motorized Trails Access    

   Parks and Open Space Access 
   

Coronary 
Heart 
Disease 
(CHD) 

   Pedestrian Safety    
   Traffic Safety for Youth    

   
Air Pollution / Percent of HH within 
500’ of Transportation-Related Air 
Pollution Source 

   

Stroke 

   Pedestrian Safety    
   Traffic Safety for Youth    

   
Air Pollution / Percent of HH within 
500’ of Transportation-Related Air 
Pollution Source 

   

Cancer 
   

Youth Physical Activity Support 
Index 

   

   Traffic Safety for Youth    

Psychological 
Disorder 

   
Transportation Infrastructure 
Support Index 

   

   Pedestrian Safety    
   Traffic Safety for Youth    

   
Air Pollution / Percent of HH within 
500’ of Transportation-Related Air 
Pollution Source 

   

   Sidewalk Coverage    
   Non-Motorized Trails Access    
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Table 7.3B: Health Impact-Specific Information to Support Monitoring and Evaluation (Continued) 

Health 
Outcome 
Indicator 

Baseline 
Value of 
Indicator 
(2012) 

Timeframe 
1: Value of 
Indicator 
(DATE) 

Indicator 
Change 
(Baseline to 
Timeframe 1) 

Associated M/BE factors 

M/BE Indicator 
Change from 
Baseline Year 
(Yes/No) 

Recs 
implemented 
for M/BE 
factors 
(Yes/No) 

Extent of Health 
Outcome 
Change 
Attributable to 
M/BE Factor 
Change 

Substance 
Abuse 

   
Transportation Infrastructure 
Support Index 

   

   Pedestrian Safety    

   
Air Pollution / Percent of HH within 
500’ of Transportation-Related Air 
Pollution Source 

   

   Sidewalk Coverage    
   Non-Motorized Trails Access    
   Parks and Open Space Access    

Crime Injury 

   
Transportation Infrastructure 
Support Index 

   

   
Youth Physical Activity Support 
Index 

   

   Sidewalk Coverage    
   Non-Motorized Trails Access    
   Parks and Open Space Access    

Source: Human Impact Partners, Chen Ryan Associates, February 2015 
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8.0 Implementation 

This concluding chapter presents a prioritized list of the final recommendations and identifies 
potential resources for both agency staff and community members to effect change within the 
community of San Ysidro. Agency resources include the identification of potential funding sources, 
while community member resources focus on forums, contacts, and programs to help get their 
voices heard.  
 
8.1 Ease of Implementation 
The final recommendations presented in Chapter 6.0 were ranked considering three variables: 
potential cost, planning/construction duration, and the overall number of potential health 
outcomes that could be influenced by implementing each of the recommendations. Higher priority 
was awarded to lower estimated costs, lower duration, and higher number of health outcomes 
influenced. The prioritized recommendations are displayed in Table 8.1. 
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Table 8.1: Ease of Implementation 

Relative Ease of 
Implementation 

ID Recommendation Ranking Considerations 

Easy 

16 Identify potential funding mechanisms Requires comparatively minimal staff time to find and apply for grants. 

3 Class III bike route on W. Park Avenue Material costs are inexpensive (paint and signage). 

14 
Comprehensive community wayfinding 
program 

Wayfinding signage materials are relatively inexpensive and could be 
installed within the existing right-of-way. 

13 Sycamore Road pedestrian scale lighting 
Replace/reconfigure existing lighting and install additional lighting as 
needed to improve street and sidewalk coverage. 

11 
Beyer Elementary School crosswalk 
enhancement 

Install enhancement within the existing right of way, minimal engineering 
required. 

Moderate 

2 Class II bike lane on Otay Mesa Road 
Paint stripping is inexpensive, however, additional construction may be 
required in some locations. 

6 
Seaward Avenue sidewalk installation, 
widening and lighting 

Widening of approximately 640’ of existing sidewalk, and 85’ of new 
sidewalk, requiring engineering, construction and materials. 

7 
Calle Primera sidewalk, ADA ramps, and 
lighting 

May require moving existing utilities, engineering and construction of 
approximately 1,100’ of sidewalk, 4 ADA ramps, and lighting. 

8 
Cypress Drive gateway entrance to 
Beyer Boulevard Trolley Station 

Street resurfacing, landscaping, fencing, lighting and a gateway sign along 
approximately 640’ of Cypress Drive and 380’ adjacent to the Trolley tracks  

9 
Beyer Trolley Station pedestrian 
improvements 

Curb bulb-outs at four intersections, and installation of two crosswalks.  

5 
Traffic signal at I-5 NB ramps & Via de 
San Ysidro 

Installation would require extensive analysis and moderately expensive 
materials and construction. 

15 Air quality monitoring program 
Costs can differ greatly given the technology, number of locations, and 
reporting tools. 

Difficult 

10 
Class I bike facility along SR-905 
corridor 

The San Diego Regional Bicycle Plan estimated the 9-mile corridor project 
cost at $29,579,000. 

12 
Class I or Enhanced Class II bike facility 
connecting to Bayshore Bikeway 

The facility would span approximately 3.4 miles, roughly following the 
Trolley corridor. 

1 
Landscaped active transportation 
corridor 

Obtain right-of-way, engineering and construction of a multi-use path, 
landscaping, lighting, pedestrian amenities, and intersection treatments. 

4 
Ten-acre park site east of Beyer 
Elementary School 

Property is City of San Diego owned but would require design, engineering 
and development. 

Source: Chen Ryan Associates, February 2015 

Note: Ease of Implementation was determined using professional judgment, and may not account for all cost considerations. 
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8.2 Funding Resources 
One of the significant barriers agencies encounter when attempting to implement physical changes 
impacting mobility or the built environment is lack of funding. This section outlines potential 
funding sources primarily for City of San Diego and public agency staff to consider pursuing to 
assist with funding the recommendations made in this Border Health Equity Transportation Study 
(BHETS). While SANDAG, nor any other agencies are committing to constructing or implementing 
the BHETS recommendations, the funding sources will assist agencies wanting to pursue 
implementation. Additionally, due to the location of many of the recommendations, 
implementation would likely require significant inter-agency coordination. 
 
Many of the funding sources are specific to one or more mobility/built environment or public health 
categories such as active transportation mobility and/or safety, air quality, youth safety, parks and 
trails, and transit access. The funding sources are organized by Federal, State, and regional sources. 
Additionally, numerous non-profit organizations provide funding opportunities to improve 
community health or transportation options. The funding mechanisms are primarily intended for 
public agencies, however, in some instances public and private universities/colleges, hospitals, 
laboratories, other public or private non-profit institutions, and/or 501(c)(3) organizations may be 
eligible. The programs outlined in this section serve to provide examples of potential sources to 
explore but do not constitute the full breadth of resources available. It should be noted that new 
funding sources may arise and current funding sources may become obsolete, and therefore 
funding opportunities should be explored in more detail independently.  
 
8.2.1 Federal Funding Opportunities 

Moving Ahead for Progress in the 21st Century Programs 

In 2012, the United States Department of Transportation enacted Moving Ahead for Progress in the 
21st Century (MAP-21) to govern federal surface transportation spending. Seven MAP-21 programs 
are outlined in this section; however, there may be additional MAP-21 funding sources available. 
 
Transportation Alternatives Program 

The Transportation Alternatives Program (TAP) was established to provide for a variety of alternative 
transportation projects, including many that were previously eligible activities under separately 
funded programs. Funds may be used for the following activities: 

• Construction, planning, and design of on-road and off-road trail facilities for pedestrians, 
bicyclists, and other non-motorized forms of transportation 

• Construction, planning, and design of infrastructure-related projects and systems that will 
provide safe routes for non-motorized users, including children, older adults, and individuals 
with disabilities to access daily needs 

• Conversion and use of abandoned railroad corridors for trails for pedestrians, bicyclists, or other 
non-motorized transportation users 

 
Congestion Management and Air Quality Improvement Program 

The Congestion Management and Air Quality Improvement Program serves as a flexible funding 
source available to state and local governments for transportation projects and programs to help 
meet the requirements of the Clean Air Act. Funding is available to reduce congestion and improve 
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air quality for areas that do not meet the National Ambient Air Quality Standards for ozone, carbon 
monoxide, or particulate matter. Eligible activities relevant to the BHETS include: 
• Funds may be used for transportation projects likely to contribute to the attainment or 

maintenance of a national ambient air quality standard, with a high level of effectiveness in 
reducing air pollution 

• Projects that shift traffic demand to other transportation modes 
 
Federal Lands Access Program 

The Federal Lands Access Program aims to improve transportation facilities that provide access to, 
are adjacent to, or are located within Federal lands. The program supplements funding for public 
roads, transit systems, and other transportation facilities with an emphasis on high-use recreation 
sites and economic generators. Examples of eligible activities include: 

• Transportation planning, research, engineering, preventive maintenance, rehabilitation, 
restoration, construction, and reconstruction of transportation facilities that are located on or 
adjacent to, or that provide access to federal land 

• Operation and maintenance of transit facilities 

• Any transportation project eligible for assistance under Title 23 that is within or adjacent to 
federal land 

 
Highway Safety Improvement Program 

The Highway Safety Improvement Program serves to achieve a significant reduction in traffic 
fatalities and serious injuries on all public roads. Examples of eligible activities include: 

• Intersection safety improvement 

• Safety improvements for pedestrians, bicyclists, or persons with disabilities 

• Construction and improvement of a railway-highway grade crossing safety feature 

• Construction of a traffic calming feature 

• Installation of a traffic control or other warning device at a location with high crash potential 

• Transportation safety planning 

• Installation of signs and signals at pedestrian and bicycle crossings and in school zones 

• Other roadway safety infrastructure improvements 
 
National Highway Performance Program 

The National Highway Performance Program (NHPP) provides funds for the construction of new 
facilities on the National Highway System (NHS). NHPP projects must support progress toward 
achievement of national performance goals for improving infrastructure condition, safety, mobility, 
or freight movement on the NHS. Examples of eligible uses include: 

• Bicycle transportation and pedestrian walkways 

• Construction, reconstruction, resurfacing, restoration, preservation, or operational 
improvements of NHS segments 

• Capital and operating costs for traffic and traveler information, monitoring, management, and 
control facilities and programs 
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Railway-Highway Crossings Program 

This program funds safety improvements to reduce the number of fatalities, injuries, and crashes at 
public grade crossings. 
 
Surface Transportation Program 

The Surface Transportation Program (STP) provides flexible funding for projects to preserve and 
improve the conditions and performance on Federal-aid highway, bridge and tunnel projects on 
any public road, and pedestrian and bicycle infrastructure. Examples of some of the STP eligible 
activities include: 

• Bicycle transportation and pedestrian walkways 

• Recreational trails projects 

• Environmental mitigation efforts 

• Border infrastructure projects 

• Construction, reconstruction, rehabilitation, resurfacing, restoration, preservation, or 
operational improvements for highways and local access roads 

• Surface transportation planning 

• Transportation alternatives (pedestrians, bicyclists, and other non-motorized forms of 
transportation) 

• Intersections with high accident rates or levels of congestion 
 
For more information visit: www.fhwa.dot.gov/map21/funding.cfm 
 
Safe Routes to School Programs 

Caltrans administers two separate Safe Routes to School (SRTS) Programs: the state-legislated 
program (SR2S), and the federal program (SRTS). Both programs seek to increase the number of 
children walking and bicycling to school by making it safer for them to do so. In 2012, the federal 
SRTS Program was consolidated into the MAP-21 TAP, but is also eligible for STP and HSIP funds. 
Some expected outcomes of the program include: 

• Increased bicycle, pedestrian, and traffic safety around schools 

• More children walking and bicycling to and from schools 

• Decreased traffic congestion around schools 

• Reduced childhood obesity 

• Improved air quality, community safety and security, and community involvement 

• Improved partnerships among schools, local agencies, parents, community groups, and 
nonprofit organizations 

 
A minimum of 70 percent of each year’s apportionment will be made available for infrastructure 
projects with up to 30 percent for non-infrastructure projects. 
 
Infrastructure projects are considered to be engineering projects or capital improvements that will 
substantially improve safety and the ability of students to walk and bicycle to school. They typically 
involve the planning, design, and construction of facilities within a two-mile radius from a grade 
school or middle school. The maximum funding cap for an infrastructure project is $1 million. 
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Caltrans does not set minimum caps. The project cost estimate may include eligible direct and 
indirect costs. Infrastructure projects should directly support increased safety and convenience for 
children in K-8 (including children with disabilities) to walk and bicycle to school. 
 
Eligible infrastructure projects may include but are not limited to: 

• New bicycle trails and paths, bicycle racks, bicycle lane striping and widening, new sidewalks, 
widening of sidewalks, sidewalk gap closures, curbs, gutters, and curb ramps 

• New pedestrian trails, paths, and pedestrian over and under crossings, roundabouts, bulb-outs, 
speed bumps, raised intersections, median refuges, narrowed traffic lanes, lane reductions, full 
or half-street closures, and other speed reduction techniques 

• Included in the category of traffic control devices are new or upgraded traffic signals, 
crosswalks, pavement markings, traffic signs, traffic stripes, in-roadway crosswalk lights, 
flashing beacons, bicycle-sensitive signal actuation devices, pedestrian countdown signals, 
vehicle speed feedback signs, pedestrian activated upgrades, and all other pedestrian- and 
bicycle-related traffic control devices 

 
Non-infrastructure projects are education, encouragement, and enforcement activities that are 
intended to change community behaviors, attitudes, and social norms to make it safer for children 
in grades K-8 to walk and bicycle to school. Non-infrastructure projects should increase the 
likelihood of programs becoming institutionalized once in place. Deliverables from a  
non-infrastructure project must be clearly stated in the application and tangible samples must be 
attached to the final invoice or progress report (i.e., sample training materials or promotional 
brochures). The funding cap for a non-infrastructure project is $500,000. Multi-year funding allows 
the applicant to staff up and deliver their project over the course of four years, therefore reducing 
overhead and increasing project sustainability. 
 
The Safe Routes to School Program funds non-motorized facilities in conjunction with improving 
access to schools through the Caltrans Safe Routes to School Coordinator. For more information 
visit: www.dot.ca.gov/hq/LocalPrograms/saferoutes/saferoutes.htm 
 
Rivers, Trails, and Conservation Assistance Program 

Rivers, Trails, and Conservation Assistance Program (RTCA) is a National Parks Service program, 
which provides technical assistance via direct staff involvement, to establish and restore greenways, 
rivers, trails, watersheds, and open space. The RTCA program provides only for planning assistance, 
as there are no implementation monies available. Projects are prioritized for assistance based upon 
criteria which include conserving significant community resources, fostering cooperation between 
agencies, serving a large number of users, encouraging public involvement in planning and 
implementation and focusing on lasting accomplishments. For more information visit: 
www.nps.gov/orgs/rtca/index.htm 
 
Environmental Justice Small Grant Program 

The Environmental Justice Small Grants (EJSG) Program is administered by the Environmental 
Protection Agency (EPA), providing eligible applicants funds for projects that address local 
environmental and public health issues within an affected community. Eligible applicants are 
defined as “an incorporated non-profit organization; or a Native American tribal government.” The 
EJSG Program is designed to help communities understand and address exposure to multiple 
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environmental harms and risks. The FY 2015 EJSG program is anticipated to award up to 
four grants per EPA region in amounts of up to $30,000 per award for a one year project period. 
For more information visit: www.epa.gov/compliance/environmentaljustice/grants/ej-smgrants.html 
 
Environmental Justice Collaborative Problem-Solving Cooperative Agreement Program  

The Environmental Justice Collaborative Problem-Solving Cooperative Agreement Program was 
created to provide financial assistance to “community-based organizations to collaborate and 
partner with other stakeholders (e.g., industry, government, academia, etc.) to develop and 
implement solutions that will significantly address environmental and/or public health issues at the 
local level.” The EPA developed the National Air Toxics Ambient Monitoring Program to research 
and assess priority Hazardous Air Pollutant (HAP) data on a national scale. The Community-Scale Air 
Toxics Ambient Monitoring grant was created to “identify and more accurately define the extent of 
local scale HAP impacts.” The program is available to state or state agencies, public and private 
universities and colleges, hospitals, laboratories, other public or private non-profit institutions, and 
501(c)(3) organizations. 
 
8.2.2 State Funding Opportunities 

Recreational Trails Program 

The Recreational Trails Program provides funds annually for recreational trails and trails-related 
projects. The program is administered at the federal level by the Federal Highway Administration 
and at the state level by the California Department of Parks and Recreation. At the end of 2013, 
legislation was signed by the Governor creating the new Active Transportation Program and 
enabled a portion of the Recreational Trails Program funding to remain with California State Parks. 
Applicants must fund at least 12 percent of the total project cost and the maximum amount of 
program funds allowed for each project is 88 percent of the total project cost. For more 
information visit: www.parks.ca.gov/?page_id=24324 
 
Land and Water Conservation Fund  

The Land and Water Conservation Fund allocates money to state and local governments to acquire 
new land for recreational purposes, including bicycle paths and support facilities such as bike racks. 
The United States Recreation and Heritage Conservation Service and the State Department of Park 
and Recreation administer this funding source.  
 
Cities, counties, and districts authorized to acquire, develop, operate, and maintain park and 
recreation facilities are eligible to apply. Applicants must fund the entire project, and will be 
reimbursed for 50 percent of costs. Property acquired or developed under the program must be 
retained in perpetuity for public recreational use. The grant process for local agencies is 
competitive, and 60 percent of grants are reserved for Southern California. For more information 
visit: www.parks.ca.gov/?Page_id=21360 
 
Active Transportation Program 

On September 26, 2013, legislation was enacted creating the Active Transportation Program (ATP) 
in the Department of Transportation. The ATP consolidates existing federal and state transportation 
programs, including the Transportation Alternatives Program, Bicycle Transportation Account, and 
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state Safe Routes to School, into a single program with a focus to make California a national leader 
in active transportation.  
 
The purpose of the ATP is to encourage increased use of active modes of transportation by 
achieving the following goals: 

• Increase the proportion of trips accomplished by biking and walking 

• Increase safety and mobility for non-motorized users 

• Advance the active transportation efforts of regional agencies to achieve greenhouse gas 
reduction goals 

• Enhance public health 

• Ensure that disadvantaged communities fully share in the benefits of the program 

• Provide a broad spectrum of projects to benefit many types of active transportation users 
 
The ATP eligible projects include: 

• Planning, design, and construction of new bikeways 

• Improvements to existing bikeways and walkways 

• Safe routes to transit projects 

• Bike share programs 

• Bike-carrying facilities on public transit 

• Bike parking 

• Bike/pedestrian traffic control devices 

• Education programs 
 
Of the ATP funds, 40 percent are awarded to metropolitan planning organizations in urban areas 
with populations over 200,000, 10 percent are awarded to small urban and rural regions with 
populations of 200,000 or less, and 50 percent are awarded to projects on a competitive statewide 
basis. For more information visit: www.dot.ca.gov/hq/LocalPrograms/atp/index.html 
 
Caltrans Sustainable Transportation Planning Grant Program 

As of 2014, the Caltrans Environmental Justice (EJ) and Community-Based Transportation Planning 
(CBTP) Grant Programs have been rebranded as the Sustainable Transportation Planning Grant 
Program. The Sustainable Transportation Planning Grant Program was created to support Caltrans’ 
current mission: “Provide a safe, sustainable, integrated and efficient transportation system to 
enhance California’s economy and livability.” Although dedicated grants no longer exist for EJ and 
CBTP, these important areas are still eligible for funding under the new Grant Program, which was 
revised to reflect the current emphasis on transportation planning efforts that promote 
sustainability. For more information visit: www.dot.ca.gov/hq/tpp/grants.html  
 
Safe Routes to School  

Established in 1999, the state-legislated SR2S program came into effect with the passage of 
Assembly Bill 1475. In 2001, Senate Bill 10 was enacted which extended the program for three 
additional years. In 2004, Senate Bill 1087 was enacted to extend the program another three years. 
In 2007, Assembly Bill 57 was enacted to extend the program indefinitely. 
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The SR2S program is primarily a construction program. Projects funded by the program are 
intended to improve the safety of students who walk or bicycle to school. Construction 
improvements must be made on public property. Eligible project elements include bicycle facilities, 
traffic control devices, and traffic calming measures. Up to 10 percent of funding provided for an 
individual project can be used for non-infrastructure improvements including outreach, education, 
encouragement, and/or enforcement activities. The maximum reimbursement percentage for any 
SR2S project is 90 percent. The maximum amount of funds that will be allocated to any single 
project is $900,000. For more information visit: 
www.dot.ca.gov/hq/LocalPrograms/saferoutes/saferoutes.htm 
 
Transportation Development Act, Article III (Senate Bill 821) 

Transportation Development Act (TDA) Article III funds are distributed by the State of California and 
administered at the county level, which can be used by cities for planning and construction of 
bicycle and pedestrian facilities. SANDAG administers this program and establishes its policies 
within the San Diego region. These funds are allocated annually on a per-capita basis to both cities 
and the County of San Diego. Local agencies may either draw down these funds or place them on 
reserve. SANDAG allocates TDA funds in conjunction with the TransNet program. 
 
TDA Article III funds may be used for the following activities related to the planning and 
construction of bicycle and pedestrian facilities: 

• Engineering expenses leading to construction 

• Right-of-way acquisition 

• Construction and reconstruction 

• Retrofitting existing bicycle and pedestrian facilities, including installation of signage, to comply 
with the Americans with Disabilities Act 

• Route improvements such as signal controls for bicyclists, bicycle loop detectors, rubberized trail 
crossings, and bicycle-friendly drainage grates 

• Purchases and installation of bicycle facilities such as secure bicycle parking, benches, drinking 
fountains, changing rooms, restrooms, and showers which are adjacent to bicycle trails, 
employment centers, park-and-ride lots, and/or transit terminals and are accessible to the 
general public. 

 
For more information visit: www.dot.ca.gov/hq/MassTrans/State-TDA.html 
 
8.2.3 Regional Funding Opportunities 

Regional active transportation grant programs come from a variety of sources, including MAP-21, 
the state budgets, vehicle registration fees, bridge tolls, and local sales tax. Most regional funds are 
allocated by regional agencies such as SANDAG. 
 
Active Transportation Grant Program 

In addition to the TDA revenue that comes from state sales tax described in the previous sections, 
the San Diego region levies an additional half-cent local sales tax to fund transportation projects 
under the TransNet program. In 2004, TransNet was extended for 40 years by voters. Each year, the 
SANDAG Board of Directors allocates funds under the TDA and the TransNet local sales tax 
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program to the Active Transportation Grant Program (ATGP) to support non-motorized 
transportation projects in the San Diego region. These funds are awarded on a competitive basis to 
cities as well as the County of San Diego, although non-profits, community based organizations 
and private organizations can partner with a city or the county to participate. Encourage planning 
and development of Complete Streets and provide multiple travel choices for the region’s residents. 
ATGP goals include: fund bicycle and pedestrian-oriented transportation facility improvements, 
planning efforts, encouragement and education programs, and bicycle parking; and support the 
goals and objectives of Riding to 2050: The San Diego Regional Bicycle Plan. For FY 2010, 
approximately $7.7 million was available for allocation. For more information visit: 
sandag.org/cycle3grants. 
 
TransNet Smart Growth Incentive Program 

The TransNet Smart Growth Incentive Program (SGIP) funds transportation and transportation-
related infrastructure improvements and planning efforts that support smart growth development. 
This program is a longer-term version of the SANDAG Pilot SGIP, which uses funding incentives to 
encourage coordinated regional planning to bring transit service, housing, and employment 
together in smart growth development. This program is a longer-term version of the SANDAG Pilot 
SGIP, which uses funding incentives to encourage coordinated regional planning to bring transit 
service, housing, and employment together in smart growth development. The pilot program 
distributed $9.6 million in smart growth incentive grants to 13 projects in the San Diego region in 
June 2013. 
 
The program funds two grant types: capital projects and planning projects. The goal of SGIP is to 
fund public infrastructure projects and planning activities that will support compact, mixed-use 
development focused around public transit, and will provide more housing and transportation 
choices. The projects funded under this program will serve as a model for how good infrastructure 
and planning can make smart growth an asset to communities in a variety of settings. Grants range 
from $200,000 to $2,000,000 for capital projects and $50,000 to $400,000 for planning projects. 
Project screening criteria includes local commitment/ authorization, funding commitment, and 
funding eligibility. 
 
Project Evaluation Criteria include: 

• Project readiness (level of project development) 

• Smart Growth Area land use characteristics (intensity of development; land use and 
transportation characteristics of project area; urban design characteristics of project area; 
related land development projects; affordable housing) 

• Quality of proposed project (bicycle access improvements; pedestrian access improvements; 
transit facility improvements; streetscape enhancements; traffic calming features; parking 
improvements) 

• Matching funds 

• Low-income household bonus points 
 
For more information visit: www.sandag.org/cycle3grants 
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8.2.4 Non-Profit Funding Opportunities 

Robert Wood Johnson Foundation 

The Robert Wood Johnson Foundation is the nation’s largest philanthropy devoted solely to public 
health. It provides grants to improve the health and health care of Americans. The amounts 
awarded and funding cycles vary, as do scopes of projects, however, most grants range from 
$100,000 to $300,000 and run from one to three years. For more information visit: 
www.rwjf.org/en/grants.html. 
 
California Wellness Foundation 

The mission of The California Wellness Foundation is to improve the health of Californians by 
providing grants for health promotion, wellness education and disease prevention. Since its 
founding in 1992, the Foundation has awarded 7,690 grants totaling more than $912 million. One 
of the Foundation’s programs, Promoting Healthy and Safe Neighborhoods, provides funding to 
ensure effective systems; infrastructure and resources are in place to support healthy living in 
underserved, low-income communities. Examples of some of the Healthy and Safe Neighborhood’s 
key strategies as identified by the Foundation include: 

• Increasing access to parks and open space in underserved communities to improve recreational 
opportunities and social cohesion 

• Support for community organizing, civic engagement, and public policy advocacy efforts to 
promote environmental justice and healthy land use and infrastructure planning in underserved 
communities 

• Increasing access to healthy food in underserved communities 
 
For more information visit: www.calwellness.org/grants_program. 
 
The San Diego Foundation 

The San Diego Foundation provides program grants that focus on community needs and provide an 
impact that will benefit the region. Grants are awarded on a competitive process for programs that 
advance WELL (Work-Enjoy-Learn-Live) in San Diego. One program for the San Diego Foundation 
Environment Division’s grant cycle goal in 2015 is to advance community-driven efforts that 
develop an interconnected network of natural area, gathering places, and trails across the county. 
For more information visit: www.sdfoundation.org/Grants.aspx. 
 

8.3 Community Member Resources for Community Change 
Public officials and agency staff are generally responsible for making decisions regarding what is 
implemented and where, however, there are still resources available to community members to 
influence community change. Some of the resources currently available to San Ysidro community 
members were presented at the third and final community workshop, and are outlined below. 
Following the presentation, comment cards were distributed to workshop participants, asking 
“What tools would help community members influence community change?” as well as providing 
an opportunity for additional comments. A summary page of comment card responses and the 
comment card tool are provided in Appendix H. 
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San Ysidro Community Planning Group 

The San Ysidro Community Planning Group provides an opportunity for community members to 
take part in the local planning process and share opinions with fellow community members, City of 
San Diego and agency staff. Meetings are held on the third Monday of every month at 5:30 p.m. at 
the San Ysidro School District Education Center Board Room. 

Location: 4350 Otay Mesa Road San Diego, California 92154 
San Ysidro Community Planner: Sara Osborn – (619) 263-6368 
San Ysidro Community Park Planner: Howard Greenstein – (619) 525-8233 

Contact City Council District 8 Councilmember 

The community of San Ysidro is located within San Diego City Council District 8, represented by 
Councilmember David Alvarez. Councilmembers serve to protect and advocate for the interests of 
the community members they represent. 

David Alvarez – (619) 236-6688 
davidalvarez@sandiego.gov 
www.davidalvarez.com 

City of San Diego Street Division Service Request 

The City of San Diego Street Division is responsible for city street maintenance. The Street Division 
accepts service requests from the public regarding the following issues: 

• Alley Grading/Resurfacing

• Street Damage

• Sidewalk and/or Curb
Maintenance

• Curb/Gutter Damage

• Streetlight Out

• Pedestrian/Handicap Ramp
Damage

• Pothole

• Missing Traffic Sign

• Faded Striping (Crosswalk,
Bike Lanes, Traffic Lanes)

The following methods can be used to create a service request for repairs on street related issues: 

• Call Street Division Customer Services at (619) 275-7500

• Submit a written description of the problem (http://apps.sandiego.gov/streetdiv/)

• Use online mapping system to identify a problem (http://apps.sandiego.gov/streetdiv/)

Casa Familiar San Ysidro Sin Limites/Unlimited Program 

Casa Familiar is a grassroots community organization based in San Ysidro with approximately 
135 active members. The organization helps to establish local expertise and control over personal 
destinies and quality of life issues, which in turn relate a sense of community responsibility and 
accountability. The program allows for a vehicle or forum for community input and feedback on 
issues related to: 

• Community Organizing

• Redevelopment

• Policy Development

• Community Visioning

• Urban Planning

• Other Community Topics
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Meetings are held on an as needed basis at the San Ysidro Recreation Center, located at: 

268 West Park Avenue San Ysidro, California 92173 
Main Phone: (619) 428-1115 
Email: info@casafamiliar.org 
Website: www.casafamilar.org 

Casa Familiar Promotoras 

The Casa Familiar Promotoras are an active group of community leaders that focus on physical 
activity and health promotion intervention to improve community members’ health and wellbeing. 
Promotoras and Promotores are trained to instruct groups of 10-20 adults in 10 healthy lifestyle 
classes including: exercise, healthy eating, sleep, weight control, emotional health, family 
communication and relationships, self-esteem, depression, community advocacy, and disaster 
preparedness. Currently five exercise classes are offered at no cost, available six days a week. 

The Promotoras are considering Safety Lighting along pedestrian corridors and Park Audits as their 
next coordinated projects. For additional information contact Casa Familiar: 

Main Phone: (619) 428-1115 
Email: info@casafamiliar.org 
Website: www.casafamilar.org 
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CHARTER 

Border Health Equity Stakeholder Group 

BACKGROUND 

Increasingly, research and evidence suggest that transportation policies, plans, and projects affect 
health outcomes. For example, transportation decisions directly influence exposure to air and noise 
pollution; pedestrian and bike conditions; traffic safety; access to jobs, goods and services; and social 
cohesion. Substantial evidence connects these “determinants of health” to health outcomes such as 
asthma, cancer, cardiovascular disease, diabetes, injuries, adverse birth outcomes, and mental illness.  

In August 2012, SANDAG received a Caltrans Environmental Justice Planning Grant for nearly $165,000 
to study the mobility- and health-related challenges facing the border community of San Ysidro. Such 
challenges include traffic congestion, air quality, and access to goods, services, and community facilities, 
among others. SANDAG has partnered with Chen Ryan Associates, Human Impact Partners, and Casa 
Familiar to complete the work on this project. 

The Border Health Equity Transportation Study (BHETS) will bring together existing research and data 
under the umbrella of public health to provide health outcomes analysis and recommendations to 
inform decision-making of future projects. A health outcome is identified as the health status of an 
individual (e.g. whether or not one is obese, has diabetes/coronary heart disease/cancer, etc.).To guide 
the health outcomes analysis, the study will assess community-wide issue areas through qualitative and 
quantitative approaches (e.g. the quality and extent of bicycle and walking infrastructure and the 
monitoring of air quality near the border crossings). In addition to analyzing existing research and data, 
the study also will look to the community and the Stakeholder Group to help identify priority issue 
areas, such as mobility, connectivity, air quality, etc., within the border community.  

Ultimately, the study will serve as a resource to improve community health and to inform future 
decision making— while considering health outcomes in the planning, development, and 
implementation processes.  

PURPOSE 

The purpose of the Border Health Equity Stakeholder Group (BHESG) is to engage a wide range of 
perspectives and sectors in developing recommendations and guidance for the Border Health Equity 
Transportation Study and provide feedback and input to SANDAG on key deliverables.  

ROLES AND RESPONSIBILITIES 

The BHESG will not report directly to any SANDAG policy advisory committees. Instead, as appropriate, 
SANDAG staff will provide updates on the study to the Committee on Binational Regional Opportunities 
(COBRO), the Borders Committee, and the Regional Planning Committee (RPC). The BHESG will serve 
solely as an advisory body and will have no decision-making or other delegated authority. The BHESG 
will help support SANDAG in the following ways: 
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 Provide insight to the consultant team on key priority health and mobility issues within the San 

Ysidro community; 

 Provide input on study methodologies 

 Review draft and final deliverables; and, 

 Advise the consultant team on potential health- and mobility-related recommendations for 

future developments, projects, and planning efforts (such as the Regional Plan).  

MEMBERSHIP 

The membership to the BHESG is available to local, state, and federal agencies and community 
organizations/representatives with interests that reflect the following subject areas: 
environmental/public health, academia/education, federal/state/local government, US-Mexico Border 
relations, land use and/or transportation planning, economic development, and social equity. The 
current membership for the BHESG was developed in collaboration with the lead Consultant team for 
this project (Chen Ryan Associates) and can be found in Attachment 1.  

The membership of the BHESG will be limited to a maximum of twenty members. BHESG members are 
not characterized as voting or non-voting because members will be providing input to staff only, and will 
not be making formal recommendations to the SANDAG Policy Advisory Committees. BHESG members 
will represent their respective organizations, and will not participate as individuals.  

MEETING TIME AND LOCATION 

The BHESG will meet every other month through the course of the Border Health Equity Transportation 
Study. All BHESG meetings will be held on the fourth Thursday of every other month from 9:30 AM to 
11:00 AM at SANDAG offices on 401 B Street, San Diego, CA 92101, unless otherwise stated. Additional 
meetings may be scheduled, if needed; however, the occurrence of additional meetings is not 
anticipated.  

DURATION OF EXISTENCE  

The BHESG will exist until, and will dissolve automatically on, February 28, 2015, without further action. 

BROWN ACT AND CONFLICT OF INTEREST 

As appropriate, SANDAG staff will present reports seeking additional input related to the BHETS grant to 

the Borders Committee and the RPC. SANDAG’s Executive Director approved the creation of the BHESG 

and approved this Charter. For these reasons, BHESG is not subject to the Ralph M. Brown Act. 

Input from the BHESG will undergo intervening analysis by SANDAG staff, the Borders Committee, and 

the RPC. Therefore, members of the BHESG will not be required to submit Statements of Economic 

Interest (Form 700). 

 

Last Revised: 6/12/2013 
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You are here: Home / Research / Research Core Projects / SDPRC Community Door-to-Door
Survey

SDPRC Community Door-to-Door SurveySDPRC Community Door-to-Door Survey

In 2009, the SDPRC conducted its second community health survey, this time as a door-to-door
survey.  The survey continued to focus on physical activity but also assessed various quality of life
aspects and health behaviors among Latinos living on and near the U.S-Mexico border.

In order for the data to be generalizable to the entire U.S.-Mexico border region, the survey
involved a multistage sampling methodology in selecting respondents from 4 communities located
in SouthSan DiegoCounty:  San Ysidro, Chula Vista, Imperial Beach, and National City. Two
hundred census blocks from the participating communities were randomly selected, then
households were randomly selected from those blocks, and finally, one Latino adult was randomly
selected from the selected household to complete the survey. Eligible households had at least one
member who self-identified as Latino, and who lived in the house at least 4 days per week. Trained
bilingual, bicultural research assistants (a combination of community residents and students)
conducted a single home visit that included completion of a household roster, eligibility
assessment, administration of a face-to-face interview, and measurement of height and weight.
Interviews were completed in either English or Spanish depending on the individual’s preference,
and the surveys were anonymous nd confidential.

The 2009 survey included the Quality of Well-Being Scale (QWB), a general health outcome
measure used in numerous clinical trials and studies to evaluate medical therapies for such chronic
diseases as diabetes, cancer, and depression.  The QWB also has health policy applications, in
particular with regard to health resource allocation modeling.  Responses from the scale are
calculated into a QWB score made up of four components: mobility (MOB), physical activity (PAC),
social activity (SOC) and a list of symptom and problem complexes (CPX).  Additional new survey
measures included questions on social capital – social mobility, social networks, and civic
participation – as well as on food security and perceived discrimination.  And the survey measured
for the second time self-reported physical activity behavior using the Global Physical Activity
Questionnaire (GPAQ), and data on physical activity community resources, neighborhood
cohesion, and safety.  Behavioral information was again collected on fast food, fruit and vegetable,
alcohol and soda consumption; television viewing, and sleep duration, and general health-related
questions were asked on disease diagnoses, depression, and use of healthcare and health
insurance.

A total of 397 Latino adults completed the survey, including 392 participants who self-identified
their Latino subgroup as Mexican or Mexican-American. Approximately 72% of those who
completed the survey were female, the mean age of participants was 43.4 years of age, and 77.0%
were born in Mexico or outside of the U.S. Less than half (46.0%) were employed and 46.8% had
at least a high school education. More than 50% had an income under the federal poverty level. 
What follows are links to publications and presentations that utilized community survey data.

PresentationsPresentationsPresentationsPPresentationsPresentations

Garcini, L., Ayala, G.X., Molina, M., Hector, R., Elder, J. (2012, Sept.)Willingness to Participate in
Health Research among Mexican Immigrants and Mexican Americans Living on the California-
Mexico Border: Is legal status a barrier?  Ford Foundation National Annual Convention, Irvine, CA.

Hector, R., Garcini, L., Ayala, G.X., Molina, M., Elder, J.P. (2012, June).  Naturalized Mexican-
Americans Have Better Health-related Quality of Life than US-born Mexican-Americans. Academy
of Health Conference, Orlando, Florida.

Questions or Comments?Questions or Comments?

email: marisa.molina@mail.sdsu.edu
phone: (619) 594-2965

About Research Evaluation Training Partnerships Communication & Media
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Talking about Health, Place, and Policy - Tree Exercise 

 

This exercise provides a useful framework to discuss how health outcomes are a product of 

social determinants.   

 

Directions:    

1. Draw a bare tree with roots, a trunk, and branches.   

2. Ask participants to list several disease outcomes prevalent in their community.   These 

may include asthma, diabetes, obesity, injury, heart attacks, and depression.  List these 

diseases as the leaves on the tree.   

3. Next, ask people to list behaviors that contribute to the disease outcomes they identified.  

These may include overeating, lack of physical activity, and substance abuse.   List 

these on the trunk of the tree. 

4. Finally, ask people to list social, economic, and political determinants that influence the 

behaviors they described.  These may include poverty, racism, unaffordable housing, 

lack of public transportation and grocery stores, and air pollution.  List these 

determinants at the roots of the tree.   

5. These determinants represent the “root causes of disease.”  Describe how some of the 

root causes impact health outcomes through behaviors (e.g., lack of a grocery store 

impacts diet and therefore diabetes) and others impact health outcomes directly (e.g., air 

pollution leads to respiratory disease). 

 

Very often, people begin by listing either behaviors or root causes when initially asked about 

disease outcomes.  The facilitator must write these things in the correct part of the tree to clearly 

illustrate antecedents to poor health.  At the end, state that HIA can be described as a process 

to assess how a project or plan impacts the roots of the tree, and through those determinants, 

the disease outcomes listed on the branches.  See below for a sample tree.  
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Relation of TRANSPORTATION variables to health, adjusted for percent seniors and low income 
Correlations 

 TRAF_VOLUM PER_DU_TSA ARTER_DEN PER_DU_POL 

 PCT_ER_MVSB Correlation -.506 -.147 -.459 -.245 

Significance (2-tailed) .002 .392 .005 .151 

df 34 34 34 34 

PCT_ER_PEDSB Correlation -.096 .298 -.194 .171 

Significance (2-tailed) .577 .077 .257 .320 

df 34 34 34 34 

PCT_ER_PSYCH Correlation -.015 .026 -.203 .218 

Significance (2-tailed) .932 .881 .236 .202 

df 34 34 34 34 

PCT_ER_ANXIETY Correlation .047 .284 -.060 .225 

Significance (2-tailed) .786 .093 .729 .187 

df 34 34 34 34 

PCT_ER_CHR_ALCOHOL Correlation .095 .512 -.005 .252 

Significance (2-tailed) .582 .001 .977 .138 

df 34 34 34 34 

PCT_ER_ACU_ALCOHOL Correlation .198 .472 .046 .431 

Significance (2-tailed) .248 .004 .788 .009 

df 34 34 34 34 

PCT_ER_CHR_SUBSTANCE Correlation .170 .259 -.031 .356 

Significance (2-tailed) .321 .127 .857 .033 

df 34 34 34 34 

PCT_ER_ACU_SUBSTANCE Correlation -.484 -.198 -.487 -.393 

Significance (2-tailed) .003 .247 .003 .018 

df 34 34 34 34 

PCT_ER_CHD Correlation -.004 .105 -.049 .252 

Significance (2-tailed) .981 .543 .775 .138 

df 34 34 34 34 

PCT_ER_DIABETES Correlation -.307 .107 -.320 -.008 

Significance (2-tailed) .068 .533 .057 .965 

df 34 34 34 34 

PCT_ER_STROKE Correlation .261 .265 .108 .264 

Significance (2-tailed) .125 .118 .529 .120 

df 34 34 34 34 

PCT_ER_COPD Correlation -.099 .198 -.214 .045 

Significance (2-tailed) .567 .247 .209 .795 

df 34 34 34 34 

PCT_ER_ASTHMA Correlation -.146 .271 -.259 .145 

Significance (2-tailed) .396 .109 .128 .398 

df 34 34 34 34 

PCT_ER_ARTHRITIS Correlation -.143 .325 -.192 .244 

Significance (2-tailed) .407 .053 .262 .152 

df 34 34 34 34 
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Relation of PHYISICAL ACTIVITY variables to health, adjusted for percent seniors and low income 
Correlations 

 
CS_YPA

S 
CS_TSF

Y 
WLK_IND_0

6 
CS_TI

S 
PER_DUBIK

2 
SIDE_C_PE

R 
CS_PED_SA

F 
PED_C_RAT

E 
CS_PA

I 
CS_CYC_SA

F CYC_C_RATE 

 PCT_ER_MVSB Correlation -.477 -.166 -.309 -.420 -.416 -.532 -.007 .339 -.280 .460 -.122 

Significance (2-tailed) .003 .332 .067 .011 .012 .001 .967 .043 .098 .005 .477 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_PEDSB Correlation -.081 -.202 .262 .000 -.044 -.157 -.217 .518 -.037 .021 .213 

Significance (2-tailed) .640 .237 .123 .999 .799 .360 .204 .001 .832 .905 .213 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_PSYCH Correlation -.070 -.235 .210 -.113 -.136 -.153 -.267 .374 .022 -.045 .009 

Significance (2-tailed) .686 .168 .219 .511 .428 .373 .116 .024 .900 .792 .958 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_ANXIET
Y 

Correlation .073 -.197 .215 .098 .018 -.015 -.214 .433 -.062 .007 -.026 

Significance (2-tailed) .672 .249 .208 .571 .919 .932 .211 .008 .720 .965 .882 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_CHR_ 
ALCOHOL 

Correlation .255 .054 .628 .318 .339 .176 -.011 .583 -.170 .072 .402 

Significance (2-tailed) .134 .753 .000 .059 .043 .303 .949 .000 .320 .677 .015 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_ACU_ 
ALCOHOL 

Correlation .307 .052 .676 .329 .335 .239 -.072 .630 -.016 -.095 .451 

Significance (2-tailed) .069 .764 .000 .050 .046 .160 .676 .000 .925 .583 .006 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_CHR_ 
SUBSTANCE 

Correlation .157 -.103 .425 .148 .142 .067 -.281 .353 .259 -.105 .061 

Significance (2-tailed) .360 .551 .010 .390 .407 .699 .097 .035 .127 .543 .723 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_ACU_ 
SUBSTANCE 

Correlation -.430 -.072 -.231 -.367 -.308 -.429 .250 .316 -.569 .425 .094 

Significance (2-tailed) .009 .675 .175 .028 .068 .009 .141 .061 .000 .010 .585 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_CHD Correlation -.003 -.130 .036 .005 -.016 .012 -.183 .168 .217 -.122 -.155 

Significance (2-tailed) .984 .448 .835 .976 .927 .945 .284 .327 .203 .477 .366 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_ 
DIABETES 

Correlation -.134 -.017 -.092 -.095 -.153 -.208 .121 .357 -.254 .419 -.176 

Significance (2-tailed) .436 .922 .593 .581 .374 .223 .481 .033 .135 .011 .304 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_STROKE Correlation .266 -.138 .224 .252 .249 .205 -.253 .012 .434 -.172 -.210 

Significance (2-tailed) .117 .421 .188 .138 .144 .231 .136 .942 .008 .317 .219 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_COPD Correlation -.053 -.183 .067 -.013 -.122 -.139 -.136 .341 -.202 .148 -.131 

Significance (2-tailed) .759 .284 .698 .942 .478 .418 .428 .042 .238 .390 .446 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_ASTHM
A 

Correlation .038 -.055 .058 .034 -.039 -.054 .077 .465 -.009 .226 -.078 

Significance (2-tailed) .826 .748 .735 .844 .823 .754 .657 .004 .957 .186 .653 

df 34 34 34 34 34 34 34 34 34 34 34 

PCT_ER_ARTHRI
TIS 

Correlation .087 -.035 .213 .077 .020 -.020 .070 .612 -.202 .182 .136 

Significance (2-tailed) .612 .838 .212 .655 .909 .908 .685 .000 .236 .287 .430 

df 34 34 34 34 34 34 34 34 34 34 34 
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Relation of ACCESS variables to health, adjusted for percent seniors and low income 
Correlations 

 PER_DU_PARK PER_DU_LIB PER_DU_HEA PER_DU_ELE PER_DU_DAY NU_CN_INDI 

 PCT_ER_MVSB Correlation -.361 -.144 .040 -.151 -.333 -.318 

Significance (2-
tailed) 

.030 .402 .819 .380 .047 .058 

df 34 34 34 34 34 34 

PCT_ER_PEDSB Correlation .037 .233 .298 .254 .142 .152 

Significance (2-
tailed) 

.829 .171 .078 .134 .410 .377 

df 34 34 34 34 34 34 

PCT_ER_PSYCH Correlation -.040 .164 .343 .255 .243 .120 

Significance (2-
tailed) 

.818 .340 .041 .133 .154 .485 

df 34 34 34 34 34 34 

PCT_ER_ANXIETY Correlation .193 .178 .421 .394 .274 .259 

Significance (2-
tailed) 

.258 .300 .010 .017 .106 .127 

df 34 34 34 34 34 34 

PCT_ER_CHR_ALCOHOL Correlation .257 .591 .592 .336 .438 .440 

Significance (2-
tailed) 

.130 .000 .000 .045 .008 .007 

df 34 34 34 34 34 34 

PCT_ER_ACU_ALCOHOL Correlation .343 .504 .544 .379 .502 .445 

Significance (2-
tailed) 

.040 .002 .001 .022 .002 .007 

df 34 34 34 34 34 34 

PCT_ER_CHR_SUBSTANCE Correlation .142 .286 .397 .374 .462 .353 

Significance (2-
tailed) 

.407 .091 .017 .025 .005 .035 

df 34 34 34 34 34 34 

PCT_ER_ACU_SUBSTANCE Correlation -.450 -.107 -.008 -.320 -.415 -.405 

Significance (2-
tailed) 

.006 .533 .964 .057 .012 .014 

df 34 34 34 34 34 34 

PCT_ER_CHD Correlation .152 .170 .217 .142 .191 .085 

Significance (2-
tailed) 

.376 .323 .203 .409 .263 .624 

df 34 34 34 34 34 34 

PCT_ER_DIABETES Correlation -.119 .063 .298 .163 -.048 .005 

Significance (2-
tailed) 

.490 .714 .078 .341 .780 .975 

df 34 34 34 34 34 34 

PCT_ER_STROKE Correlation .351 .240 .331 .373 .469 .375 

Significance (2-
tailed) 

.036 .159 .049 .025 .004 .024 

df 34 34 34 34 34 34 

PCT_ER_COPD Correlation .013 .080 .430 .265 .116 .148 

Significance (2-
tailed) 

.942 .644 .009 .119 .499 .388 

df 34 34 34 34 34 34 

PCT_ER_ASTHMA Correlation .205 .213 .389 .432 .191 .196 

Significance (2-
tailed) 

.230 .212 .019 .009 .264 .251 

df 34 34 34 34 34 34 

PCT_ER_ARTHRITIS Correlation .241 .354 .517 .514 .294 .282 

Significance (2-
tailed) 

.157 .034 .001 .001 .082 .096 

df 34 34 34 34 34 34 

 

Border Health Equity Transportation Study E.3



Relation of FOOD ACCESS, CRIME and COMMUNITY DEMOGRAPHICS variables to health, adjusted for percent seniors and low income 
Correlations 

 PER_DUHFOO FF_DEN_100 CRM_RT_VIO CRIM_MAPOP CT_LOW_MOB CT_LOW_INC CT_MINORI CT_CONCERN CT_LOW_COM 

 PCT_ER_MVSB Correlation -.294 -.227 .373 .162 .312 . .463 .281 .627 

Significance (2-tailed) .081 .184 .025 .344 .064 . .004 .096 .000 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_PEDSB Correlation .185 .348 .423 .458 .042 . .095 .014 .183 

Significance (2-tailed) .280 .037 .010 .005 .806 . .582 .935 .285 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_PSYCH Correlation .171 .244 .326 .127 .254 . .253 .153 .248 

Significance (2-tailed) .320 .151 .053 .462 .135 . .137 .372 .145 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_ANXIETY Correlation .234 .234 .358 .446 .102 . .281 .162 .359 

Significance (2-tailed) .170 .169 .032 .006 .555 . .096 .345 .031 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_CHR_ 
ALCOHOL 

Correlation .484 .661 .291 .250 .265 . .114 .024 .123 

Significance (2-tailed) .003 .000 .086 .142 .119 . .509 .891 .475 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_ACU_ 
ALCOHOL 

Correlation .497 .739 .418 .345 .142 . -.077 -.072 -.068 

Significance (2-tailed) .002 .000 .011 .039 .408 . .655 .676 .694 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_CHR_ 
SUBSTANCE 

Correlation .368 .465 .281 .206 -.041 . -.024 -.082 .003 

Significance (2-tailed) .027 .004 .097 .228 .812 . .888 .634 .986 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_ACU_ 
SUBSTANCE 

Correlation -.353 -.127 .401 -.033 .536 . .253 .244 .531 

Significance (2-tailed) .035 .459 .015 .850 .001 . .137 .152 .001 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_CHD Correlation .056 .003 .142 .317 -.227 . -.048 -.220 .064 

Significance (2-tailed) .748 .985 .408 .060 .183 . .780 .196 .713 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_DIABETES Correlation -.008 -.016 .298 .061 .374 . .607 .407 .768 

Significance (2-tailed) .961 .924 .078 .725 .025 . .000 .014 .000 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_STROKE Correlation .304 .150 -.018 .262 -.296 . -.112 -.229 -.003 

Significance (2-tailed) .072 .382 .919 .122 .079 . .515 .180 .986 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_COPD Correlation .094 .096 .307 .245 .375 . .429 .300 .576 

Significance (2-tailed) .587 .576 .069 .150 .024 . .009 .075 .000 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_ASTHMA Correlation .192 .074 .391 .334 .219 . .453 .296 .508 

Significance (2-tailed) .262 .667 .018 .046 .199 . .006 .079 .002 

df 34 34 34 34 34 34 34 34 34 

PCT_ER_ARTHRITIS Correlation .315 .243 .488 .364 .367 . .360 .223 .432 

Significance (2-tailed) .061 .154 .003 .029 .028 . .031 .192 .009 

df 34 34 34 34 34 34 34 34 34 
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Appendix F  
  





Currently Recommended Bicycle, Park & Trail, Transit Access, Walkability, and Youth Safety Improvements 

Key ID 
Improvement Location Type 

Description of Recommended Improvement Source 
Community Wide Site Specific 

Bicycle Improvements 

B-1 - - 

Approves funding for the construction of a “High-
Priority Urban Bikeway” connecting San Ysidro from 
the south end of E. San Ysidro Blvd to the Bayshore 
Bikeway in Imperial Beach. 

Regional Bike Plan Early Action 
Program (September 27, 2013) 

B-2 - - 

The Green Spine—a walkable, bikeable natural link 
adjacent to the railroad and Beyer Boulevard with 
trees, wide walkways, bike paths, lighting, and 
benches. 

San Ysidro Mobility Strategy 
(January, 2009) 

B-3 - - 
Proposed Class II bicycle lane extending the length of 
Otay Mesa Road. 

City of San Diego Bicycle Master 
Plan (July, 2013) 

B-4 - - 

Widen Dairy Mart Road by 30 to 34 feet between West 
San Ysidro Boulevard and Camino de la Plaza to 
provide new Class II bike lanes.  

San Ysidro Mobility Strategy 
(January, 2009) 

B-5 - - 

Provide Class II bicycle facilities along San Ysidro 
Boulevard from Dairy Mart Road to the southern 
terminus of San Ysidro Boulevard. This is identified as 
high priority project number 39 in the City of San Diego 
Bicycle Master Plan (2013). 

City of San Diego Bicycle Master 
Plan (July, 2013) 

B-6 - - 
Proposed Class I running parallel to the railroad tracks, 
extending the length of the community. 

City of San Diego Bicycle Master 
Plan (July, 2013) 

B-7 - - 
Proposed Class II bicycle lanes on Smythe Avenue from 
S. Vista Avenue to San Ysidro Boulevard. 

City of San Diego Bicycle Master 
Plan (July, 2013) 

B-8 - - 
Proposed Class III bicycle route running the length of 
Sunset Lane. 

City of San Diego Bicycle Master 
Plan (July, 2013) 

B-9 - - 
Proposed Class III bicycle route along Cottonwood 
Road, south of Sunset Lane. 

City of San Diego Bicycle Master 
Plan (July, 2013) 

B-10 - - 
Proposed Class III bicycle route running the length of 
W. Park Avenue. 

City of San Diego Bicycle Master 
Plan (July, 2013) 
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Key ID 
Improvement Location Type 

Description of Recommended Improvement Source 
Community Wide Site Specific 

B-11 - - 
Proposed Class III bicycle route running the length of 
W. and E. Hall Avenue. 

City of San Diego Bicycle Master 
Plan (July, 2013) 

B-12 - - 

Proposed Class II bicycle lane extending the length of 
Via De San Ysidro then heading west along Calle 
Primera then south along Willow Road until meeting 
with Camino De la Plaza. 

City of San Diego Bicycle Master 
Plan (July, 2013) 

NA  - -
Integrate bicycle facilities such as bike lanes, bikeway 
guide signs, bicycle sensitive traffic detector loops and 
bicycle parking facilities at major activity centers. 

San Ysidro Community Plan 
(1989, amended 2005 

NA  - -
Provide bicycle storage facilities at each of the trolley 
stations. 

San Ysidro Community Plan 
(1989, amended 2005 

Park & Trail Improvements 

P-1 - - 

The area east of Beyer Elementary School and south of 
the east end of Beyer Boulevard is identified as a 
future park site in the current San Ysidro Community 
Plan. It is owned by the City of San Diego. The 
recommendation also proposes acquiring an additional 
three-acres to create a ten-acre park site. 

Draft San Ysidro Community Plan 
Update – Proposed Land Uses 
(2012) & San Ysidro Community 
Plan (1989, amended 2005) 

P-2 - - 

The Green Spine—a walkable, bikeable natural link 
adjacent to the railroad and Beyer Boulevard with 
trees, wide walkways, bike paths, lighting, and 
benches. 

San Ysidro Mobility Strategy 
(January, 2009) 

P-3 - - 

Mini-park site of approximately 1.16-acres on 
southwest corner of Sunset Lane & Averil Road. The 
northeast corner was proposed by community 
members in the San Ysidro Community Plan Update 
“Community Suggested Park and Urban Design Ideas.” 

Draft San Ysidro Community Plan 
Update – Proposed Land Uses 
(2012) & San Ysidro Community 
Plan (1989, amended 2005) 

P-4 - - 

Proposed park site or plaza on Blanche Street & 
Cypress Drive, northwest corner. Plaza will serve as the 
foundation for a town center or “mercado/plaza” at 
the center of the historic district. 

Draft San Ysidro Community Plan 
Update – Proposed Land Uses 
(2012) & San Ysidro Community 
Plan (1989, amended 2005) 
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Key ID 
Improvement Location Type 

Description of Recommended Improvement Source 
Community Wide Site Specific 

P-5 - - 

Proposed Vista Terrace Park expansion site of 14.4-
acre to the west of the existing park, to create a 21-
acre Community Park.  

Draft San Ysidro Community Plan 
Update – Proposed Land Uses 
(2012) & San Ysidro Community 
Plan (1989, amended 2005) 

P-6 - - 
Park site on the southeast corner of Dairy Mart Road 
and Beyer Boulevard. 

Draft San Ysidro Community Plan 
Update – Existing Parks and 
Community Suggested Park and 
Urban Design Ideas (2011) 

P-7 - - 

South end of Via Tercero is being considered as a 
potential anchor site for access to the Open Space 
area. 

Draft San Ysidro Community Plan 
Update – Existing Parks and 
Community Suggested Park and 
Urban Design Ideas (2011) 

P-8 - - 

Dairy Mart Ponds, northeast of Dairy Mart Road and 
Camino De la Plaza. Portions of the Open Space area 
may have active park and trail potential, however, 
there may be environmental constraints. 

Draft San Ysidro Community Plan 
Update – Existing Parks and 
Community Suggested Park and 
Urban Design Ideas (2011) 

P-9 - - 

Calle Primera open space west of the curve. Portions of 
the open space area may have active park and trail 
potential, however, there may be environmental 
constraints. 

Draft San Ysidro Community Plan 
Update – Existing Parks and 
Community Suggested Park and 
Urban Design Ideas (2011) 

NA  - -

Provide community members maps of their 
neighborhood with areas for physical activity 
highlighted to increase the community’s readiness to 
change their behaviors (study focused specifically on 
racially/ethnic diverse communities in U.S.). 

Salsita Community Mapping 
Project (Date published unknown) 

NA  - -
Publicize the facilities and hours of the Tijuana River 
National Estuarine Research Reserve and Border Field 
State Park. 

San Ysidro Community Plan 
(1989, amended 2005) 

NA  - -
Develop a pedestrian path network throughout the 
planning area to permit-pedestrians safely and easily 
walk to various community facilities, including schools, 

San Ysidro Community Plan 
(1989, amended 2005) 
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Key ID 
Improvement Location Type 

Description of Recommended Improvement Source 
Community Wide Site Specific 

parks, and residential, commercial, industrial and 
institutional development. 

Transit Access Improvements 

T-1 - - 

Create a distinctive gateway from the trolley entrance 
to Cypress Drive including changes to landscaping, 
pavement, fencing treatments, and a gateway sign that 
reflects the culture of the community in order to 
encourage transit use.  

Improving Walkability in San 
Ysidro (June, 2005) 

T-2 - - 

Create pedestrian links from the Beyer Trolley Station 
to the surrounding neighborhoods, linear park and, 
nearby commercial districts.  

San Ysidro Community Plan 
(1989, amended 2005) 

T-3 - - 

Enhance the bus stop on Beyer Boulevard at Del Sur 
Boulevard and facilitate connections to nearby trolley 
stations to more effectively serve the large residential 
population of the adjacent high-density multifamily 
developments.  

San Ysidro Community Plan 
(1989, amended 2005) 

T-4 - - 

Improvements at Beyer Boulevard including an 
additional driveway, new signalized intersection and a 
shift in the existing intersection in order to facilitate 
access to and from the trolley station.  

San Ysidro Mobility Strategy 
(January, 2009) 

T-5 - - 

Reconfigure or relocate the Camiones Way Transit 
Station to accommodate MTS bus and private bus 
unloading and staging as well as privately owned 
vehicle unloading to provide convenient access to the 
southbound port at Virginia Avenue.   

San Ysidro Land Port of Entry 
(LPOE) Expansion Mobility Study 
(April, 2009) 

T-6 - - 

W. Seaward Avenue trolley stop improvements – bulb-
outs at all four intersections to decrease crossing 
distance and increase pedestrian visibility, install high 
visibility crosswalks, extend the sidewalk along the 
south side of Seaward Avenue just west of the trolley 
tracks.  

Improving Walkability in San 
Ysidro (June, 2005) & City of San 
Diego Pedestrian Master Plan 
Phase 4 
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Key ID 
Improvement Location Type 

Description of Recommended Improvement Source 
Community Wide Site Specific 

NA  - -
Design transit stops to be attractive, highly visible and 
provide shelter. 

San Ysidro Community Plan 
(1989, amended 2005) 

NA  - -
Develop pedestrian paths to link the trolley station to 
the surrounding neighborhood. 

San Ysidro Community Plan 
(1989, amended 2005) 

Walkability Improvements (sidewalk improvements, traffic calming projects, pedestrian safety) 

W-1 - - 

W San Ysidro Blvd pedestrian improvements between 
Averil Road and Sunset Lane to include construction of 
a new sidewalk within the old right of way ad new pop-
outs on each side of the driveways. 

San Ysidro Mobility Strategy 
(January, 2009) 

W-2 - - 

Widen sidewalk on Seaward Avenue from W. Park 
Avenue to the trolley stop to the west. Install sidewalk 
on south side of Seaward Avenue west of railroad 
tracks. Install pedestrian scale lighting. 

San Ysidro Mobility Strategy 
(January, 2009) & City of San 
Diego Pedestrian Master Plan 
Phase 4 

W-3 - - 
Install traffic signal at I-5 NB on/off ramps & Via de San 
Ysidro. 

City of San Diego Pedestrian 
Master Plan Phase 4 

W-4 - - 

Widen Dairy Mart Road 30 to 34 feet between West 
San Ysidro Boulevard and Camino de la Plaza in order 
to expand sidewalks to provide additional capacity for 
pedestrian traffic.  

San Ysidro Mobility Strategy 
(January, 2009) 

W-5 - - 

The creation of two small pedestrian-oriented plazas 
on either side of East San Ysidro Boulevard along with 
the development of curb pop-outs and wider sidewalks 
throughout the commercial area.  

San Ysidro Mobility Strategy 
(January, 2009) 

W-6 - - 

Construct new sidewalk along north side of Calle 
Primera; install ADA compliant curb ramps at Via San 
Ysidro/Calle Primera; install pedestrian scale lighting 
near access to pedestrian bridge.  

City of San Diego Pedestrian 
Master Plan Phase 4 

W-7 - - 

Install missing sidewalks on northwest corner of 
Beyer/North; install pedestrian scale street lights from 
North to Otay Mesa Road; install sidewalks form I-805 
overcrossing to Otay Mesa Road on south side of Beyer 
Boulevard.  

City of San Diego Pedestrian 
Master Plan Phase 4 

Border Health Equity Transportation Study F.5



Key ID 
Improvement Location Type 

Description of Recommended Improvement Source 
Community Wide Site Specific 

W-8 - - 

Construction of a new pedestrian bridge over the 
tracks at Del Sur Boulevard. The grades at this location 
are favorable for the construction of the bridge to 
meet the existing grade on the north side of the tracks 
flush, then turning the bridge southeastward with a 
gradual ramp down to the existing grade at Vista Lane, 
south of the tracks.  

San Ysidro Mobility Strategy 
(January, 2009) 

W-9 - - 

Narrow Olive Drive by adding a landscaped median to 
reduce speeds. Add bulb-out to southwest corner of 
Hall Avenue and Olive Drive to low vehicle turning 
speeds and increase visibility of pedestrians. Add 
marked crosswalks to intersection of Olive Drive and 
Hall Avenue.  

Improving Walkability in San 
Ysidro (June, 2005) 

W-10 - - 

Improve intersections of Hall Avenue & E. and W. Park 
Avenue by installing bulb-outs at each corner and 
adding high visibility crosswalks. Add parking to east 
side of W. Park Avenue to narrow the roadway, 
potentially slowing vehicle speeds, provide a buffer for 
pedestrians, and increase park access.  

Improving Walkability in San 
Ysidro (June, 2005) 

W-11 - - 

The Green Spine—a walkable, bikeable natural link 
adjacent to the railroad and Beyer Boulevard with 
trees, wide walkways, bike paths, lighting, and 
benches. 

San Ysidro Mobility Strategy 
(January, 2009) 

W-12 - - 

Install sidewalk from the railroad tracks to 162 West 
Seward on the south side of the street, and pedestrian 
scale lighting fronting the railroad tracks.  

City of San Diego Pedestrian 
Master Plan Phase 4 

Youth Safety Improvements (improvements related to the safety of children) 

Y-1 - - 

Add better lighting and a high visibility crosswalk to the 
pedestrian overpass bridge near Beyer Elementary 
School. 

San Ysidro Walks & Wheels to 
School – SRTS Final Plan (2012) 
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Key ID 
Improvement Location Type 

Description of Recommended Improvement Source 
Community Wide Site Specific 

Y-2 - - 

Install a buffer zone between sidewalks and the 
roadway and more human scaled lighting on West Park 
north of Hall Avenue. 

San Ysidro Walks & Wheels to 
School – SRTS Final Plan (2012) 

Y-3 - - 

Otay Mesa Road sidewalk construction and street 
lights from Beyer Boulevard north to just south of 
Crescent Bay Drive to provide a sidewalk route from 
San Ysidro to San Ysidro High School. 

San Ysidro Mobility Strategy 
(January, 2009) & City of San 
Diego Pedestrian Master Plan 
Phase 4 

Y-4 - - 

Update school zone signs, implement traffic calming 
enhancements, and construct curb extensions and/or 
speed table on Sunset Lane near Sunset Elementary 
School.  

City of San Diego Pedestrian 
Master Plan Phase 4 

Y-5 - - 
Enhance/raise crosswalk at existing school crossing on 
East Beyer Boulevard near Beyer Elementary School.  

City of San Diego Pedestrian 
Master Plan Phase 4 & San Ysidro 
Walks & Wheels to School – SRTS 
Final Plan (2012) 

Y-6 - - 

City should study all streets surrounding Beyer 
Elementary School to determine which streets should 
be marked with crosswalks and which type of 
crosswalk should be installed. 

San Ysidro Walks & Wheels to 
School – SRTS Final Plan (2012) 

Y-7 - - 

Organize clean up days and arrange for more school 
staff, police or security to keep an eye on pedestrian 
bridge leading to Willow Elementary School specifically 
around pick up and drop off time. Also install more 
lighting on bridge. 

San Ysidro Walks & Wheels to 
School – SRTS Final Plan (2012) 

Y-8 - - 
Repaint crosswalk and add high visibility crosswalk at 
intersection of Willow Road and Camino de la Plaza. 

San Ysidro Walks & Wheels to 
School – SRTS Final Plan (2012) 

Y-9 - - 
Add human scale lighting on Sycamore Road from Calle 
Primera to Cesar Chavez Park. 

San Ysidro Walks & Wheels to 
School – SRTS Final Plan (2012) 

NA  - -
Promote walk to school programs to get more people 
walking and less people driving to school. 

San Ysidro Walks & Wheels to 
School – SRTS Final Plan (2012) 
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Border Health Equity Transportation Study 
March 27th Community Workshop 

 
Facilitation Questions 

 
Introduction 
We just saw several examples of recommended improvements in San Ysidro related to bicycling, 
walkability, youth safety, transit access, and parks and trails.  Our group will now focus on just the 
____________ recommendations. 
 
Here are some image examples of different types of ____________ improvements to give everyone an 
idea of what some of the current recommendations might look like and to show some other options. 
 
Gaps in Current Recommendations 
Now we will identify gaps in the current ____________ recommendations.    
 
Are there any ____________ improvements that were not listed that need to be addressed?  We are 
looking for both location specific recommendations and community-wide programs that will benefit the 
health or mobility of San Ysidro community members.   
 
How can we improve ____________ in San Ysidro? 
 
Prioritize List of Recommendations 
Now that we have addressed the gaps related to ____________, we are going to prioritize or rank the 
top three recommendations for San Ysidro.   
 
In other words, which of the three __________improvements do you think will most benefit San Ysidro? 
 
Everyone will now take three stickers and place them next to your top three recommendations.  You can 
place all your stickers on one recommendations or on different recommendations. 
 
Impact on Daily Life in San Ysidro 
For the final part of this group exercise, we are going to list the ways we think these top three 
recommendations will improve health or mobility in San Ysidro.  
 
The top ranked recommendation is ____________.   How do you think this can improve daily life for 
you, your family and friends?  
 
Will you be able to get around more easily?  Will it make you feel safer when traveling in San Ysidro?   
Do you think it will improve your health or that of your family member? 
 
 
 
Thank you for all of your input.  We are now going to share our top three recommendations with the 
other groups. 
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Workshop #2 Summary 

Border Health Equity Transportation Study (BHETS) 

San Diego Association of Governments (SANDAG) 

This document provides a record of the second of three workshops held in the community of San Ysidro to solicit input 
on the SANDAG Border Health Equity Transportation Study (BHETS). All community input received at the March 27, 2014 
workshop has been summarized here.   

Workshop Structure 
Staff kicked off the workshop with a presentation to provide 
background on the BHETS, share the key outcomes of the recently 
completed Existing Conditions Report, and explore existing project 
recommendations that have been proposed in various San Ysidro 
related planning documents.  Visual aides were provided to illustrate 
how different recommendations could potentially look if 
implemented. The presentation was translated in Spanish by Casa 
Familiar staff in tandem with staff presenters.  

Existing recommendations were broken into five categories: Transit 
Access, Park and Trail, Bikeability, Walkability, and Youth Safety.  
Following the staff presentation, workshop participants were broken 
into small groups. Each category was available at two tables (one in Spanish and one in English), creating a total of ten 
available tables. Attendees were asked to select one category in the language of their choice to participate in the 
workshop exercise. All five categories provided in Spanish received participants, as well as one English language table 
focused on Transit Access. Casa Familiar staff provided facilitators at each table to guide the exercise.  

Workshop Exercise 
Once broken into small groups by category, participants were asked to evaluate and prioritize proposed projects in their 
community, or to identify gaps in the recommendations. Participants were informed that they may also propose new 
recommendations. The following materials were provided in both English and Spanish to assist in this exercise: 

- Map of Proposed Recommendations with a corresponding list of Recommendation Descriptions 
- Visual Aides to illustrate each type of recommendation 
- Summary of Health Outcomes from the BHETS Existing Conditions Report 

Facilitators were asked to lead participants through each proposed recommendation to solicit feedback from community 
members. After reviewing all proposed recommendations, participants were then asked to prioritize the 

recommendations by placing three dot stickers beside their preferred projects. 
Participants were permitted to place a sticker beside three separate 
recommendations, or place all three stickers beside a single recommendation. 
Additionally, participants were provided spaces to propose new 
recommendations, which they were also allowed to vote for during the 
prioritization exercise. Lastly, participants were asked to discuss how the 
implementation of their top ranking recommendations might influence daily 
life in San Ysidro.  

Following the group exercise, each facilitator was asked to present the top 
three ranking recommendations that their table identified, and how the group 
thought their daily lives might be impacted by these recommendations.   

All workshop materials and comments were recorded and documented by 
SANDAG staff and will feed into the development of draft recommendations to 
address health disparities identified in the BHETS Existing Conditions Analysis.   
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Summary of Community Input 
The table below displays the top three community prioritized recommendations that were identified during the 
workshop exercise. Three recommendations were selected for each category, except for Walkability which received 4 
priority recommendations due to a tie. This resulted in a total of 16 projects identified as being highest priority by 
workshop participants. Below, each recommendation is listed by Category and Key ID (corresponding to maps), and 
displays the number of community votes received along with a detailed project description. 

 

 
Next Steps 
Building from the input received at Community Workshop #2, staff will work to incorporate the feedback reflected in 
this document into a set of draft recommendations. These draft recommendations will be circulated to the BHETS 
Stakeholder Group for comments in May of this year. Staff anticipates finalizing the recommendations by Summer 2014. 
A third and final BHETS Community Workshop will be held in September 2014 to discuss monitoring and evaluation in 
San Ysidro following the BHETS.     

Mode

Key ID # 

Recomm

endation

# Votes Description

BIKABILITY B2 7
The Green Spine—a walkable, bikeable natural l ink adjacent to the railroad and Beyer Boulevard with 

trees, wide walkways, bike paths, l ighting, and benches.

BIKABILITY B3 3 Proposed Class II bicycle lane extending the length of Otay Mesa Road.

BIKABILITY B10 3 Proposed Class III bicycle route running the length of W. Park Avenue.

PARK AND TRAIL P1 8
The area east of Beyer Elementary School and south of the east end of Beyer Boulevard is identified as a 

future park site in the current San Ysidro Community Plan. It is owned by the City of San Diego. The 

recommendation also proposes acquiring an additional three-acres to create a ten-acre park site.

PARK AND TRAIL P2 6
The Green Spine—a walkable, bikeable natural l ink adjacent to the railroad and Beyer Boulevard with 

trees, wide walkways, bike paths, l ighting, and benches

PARK AND TRAIL P8 3
Dairy Mart Ponds, northeast of Dairy Mart Road and Camino De la Plaza. Portions of the Open Space area 

may have active park and trail  potential, however, there may be

environmental constraints.

TRANSIT T1 9
Create a distinctive gateway from the trolley entrance to Cypress Drive including changes to landscaping, 

pavement, fencing treatments, and a gateway sign that reflects the culture of the community in order to 

encourage transit use. 

TRANSIT T6 8
W. Seaward Avenue trolley stop improvements – bulb-outs at all  four intersections to decrease crossing 

distance and increase pedestrian visibil ity, install  high visibil ity crosswalks, extend the sidewalk along 

the south side of Seaward Avenue just west of the trolley tracks.

TRANSIT T5 7
Reconfigure or relocate the Camiones Way Transit Station to accommodate MTS bus and private bus 

unloading and staging as well as privately owned vehicle unloading to provide convenient access to the 

southbound port at Virginia Avenue.

WALKABILITY W3 8 Install  traffic signal at I-5 NB on/off ramps & Via de San Ysidro.

WALKABILITY W2 6
Widen sidewalk on Seaward Avenue from W. Park Avenue to the trolley stop to the west. Install  sidewalk 

on south side of Seaward Avenue west of railroad tracks. Install  pedestrian scale l ighting.

WALKABILITY W6 3
Construct new sidewalk along north side of Calle Primera; install  ADA compliant curb ramps at Via San 

Ysidro/Calle Primera; install  pedestrian scale l ighting near access to pedestrian bridge

WALKABILITY W11 3
The Green Spine—a walkable, bikeable natural l ink adjacent to the railroad and Beyer Boulevard with 

trees, wide walkways, bike paths, l ighting, and benches.

YOUTH SAFETY Y5 4
Enhance/raise crosswalk at existing school crossing on East Beyer Boulevard near Beyer Elementary 

School.

YOUTH SAFETY Y3 3
Otay Mesa sidewalk construction and street l ights from Beyer Boulevard north to just south of Crescent 

Bay Drive to provide a sidewalk route from San Ysidro to San Ysidro High School

YOUTH SAFETY Y9 3 Add human scale l ighting on Sycamore Road from Calle Primera to Cesar Cavez Park.
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Appendix G  
  





APPENDIX G - COEFFICIENT CALCULATOR

Percent Change in "x" 0.25 <-- This percent can be changed 

x     =  Mobility/Built Environment Variable VMT

y     =  Name of Health Outcome Variable Pedestrian Injury

r      =   Correlation Coefficient 0.132 <-- Type the correlation in here

Percent Change in "y" based on a 25% change in "x" 3.3

<--     This number is calculated 

using the following equation:   =[(B5*0.34) * (F2/0.34)] *100

Example:

This worksheet reflects an excel-based spreadsheet that was developed for calculating the potential change in Health 

Outcome (y) associated with a change in Mobility/Built Environment factors (x).  The calculator was developed using the 

results of the partial correlations analysis.

A 25% decrease in VMT is associated with a 3.3% decrease in Pedestrian Injuries.
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Appendix H  
 





Community Workshop #3 Comment Card Responses 

10-23-2014 

 

A. What tools would help community members influence community change? 

B. Additional Comments 

 

1. A. It would be interesting to develop a website that would make public the data (live data) from 

the proposed Air Quality Monitoring Station at Willow Elementary. 

B. Keep insisting on monitoring the air quality. 

2. A. That we get more training so we can be more educated 

B. To know how to help our community and follow-through with everything that is promised 

3. A. Sunset at San Ysidro Blvd. has a bus stop, but no drop off 

4. A. More fliers to give out and more information 

5. A. I think they could deliver information to the media in order to help create consciousness 

about the needs of San Ysidro. 

6. A. Try to bring more people to the meetings. 

B. All of the information is very important for the community. Thank you for keeping the 

community informed. 

7. A. That’s tough unless something directly affects an individual most people won’t get involved. 

8. B. Monitoring air quality. Safer sidewalks and level 

9. B. Implement good routes and security for the use of bikes in all of the cities of San Diego 

10. A. Education about how the local government process works 

11. A. Education about the process of how to work to support the community 

12. A. Education about how the local government process works 

B. More outreach for these meetings 

13. A. Cost estimates for proposed changes/projects 

14. A. More community workshops! Very informative! 

B. I liked the way all recommendations were presented and reviewed 
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What	tools	would	help	community	members	influence	

community	change?		
(Example:	City	contact	information,	education	about	local	government)	

What	tools	would	help	community	members	influence	

community	change?		
(Examples:	City	contact	information,	education	about	local	government)	

Border	Health	Equity	
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