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FOREWORD

The Downtown Crossing project has been the source of intense interest and debate among residents of
New Haven. Residents of the surrounding communities and the City as a whole could benefit from the
project’s potential to support new development, create jobs, and expand the existing tax base.
Furthermore, many residents welcome the possibility that a redeveloped Route 34 East could provide
enhanced facilities for all road users, including vehicle users, pedestrians, and bicyclists. Others are
concerned that changing the corridor could lead to increased congestion and decreased transportation
access, or that the project will replace existing facilities without considering and addressing community
concerns.

In the meantime, the City of New Haven has actively been seeking ways to promote health. Through
efforts including those of the Health Matters! Commission and the New Haven Health Equity Alliance,
the City has been growing efforts to improve the health of New Haven residents and to address
determinants that contribute to good health in the City. Together with members of the New Haven
Departments of City Plan, Health, Transportation, and Economic Development, as well as from the
community data collaborative DataHaven, we formed a partnership organized around optimizing health
impacts of the Downtown Crossing project. We used a tool called health impact assessment to guide
our work.

Health impact assessment is a systematic, evidence-based process to project health impacts of public
projects and policies. The collaborative process, which can use a diverse array of data sources, tools,
and methodologies, is conducted while a project or policy is being considered so that the results of the
evaluation can be used to optimize related health outcomes.

In conducting a health impact assessment of Phase | of the Downtown Crossing project, our goal was to
contribute a health perspective to the project. We also worked to build capacity for consideration of
health in this and future projects by introducing this new framework for considering health in all
policies. This report presents a comprehensive description of our HIA process and findings.

We are grateful for the tremendous contributions of our Advisory Committee members as well as the
numerous New Haven advocates who provided guidance and assistance throughout process of
conducting this health impact assessment.

Clara Filice, MD, MPH Gregg Furie, MD

Fellow Fellow

Robert Wood Johnson Foundation Robert Wood Johnson Foundation
Clinical Scholars Program Clinical Scholars Program

Yale School of Medicine Yale School of Medicine
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Background

Many New Haven residents don’t get enough physical activity. Barriers to
physical activity include lack of walking and bicycling facilities on city streets
and fear of injury from motor vehicle crashes. These are important issues
across the City, but especially in the area around Route 34 East, a short
section of urban highway that connects Interstate 95 to downtown New
Haven.

The Downtown Crossing Project

The City of New Haven plans to redevelop Route 34 East in a project called
the Downtown Crossing project. The full Downtown Crossing project will
replace Route 34 East with ten acres of developable land. The nearby
frontage roads will be transformed into city streets, and local street
connections at Temple and Orange Streets will be restored.

The first phase of the project, Phase |, focuses on converting the North and
South Frontage Roads into city streets and rebuilding the area of Route 34
East between the Air Rights Garage and College Street. These improvements
will be completed in the next few years, and will lay the groundwork for the
rest of the Downtown Crossing project.

Health Impact Assessment (HIA) of Phase | of the Downtown
Crossing Project

To contribute a health perspective to the Downtown Crossing project, we
partnered with members of the City of New Haven government and the local
organization DataHaven to think about ways to make it easier for people to
walk, run or bicycle in a safe environment around the Route 34 East Corridor.

We used a tool called health impact assessment (HIA) to guide our work.
Health impact assessment is a systematic, evidence-based approach used to
predict health impacts of public projects like the Downtown Crossing project.
Based on its findings, recommendations to optimize health impacts are
proposed to decision makers during the design process.




Baseline Conditions around Route 34 East

A large and diverse population of residents and workers who live or work
around Route 34 East could be affected by the proposed Downtown Crossing
project. Like residents and workers across the state and country, New Haven
residents and workers face health conditions including obesity, high blood
pressure, diabetes, and heart disease. These and other health conditions can
improve with exercise.

Many area households do not own cars, so people commonly use public
transit, walking and bicycling for transportation and commuting. Yet an
environmental audit performed for this HIA confirmed that the streets around
Route 34 East are not ideal for walking and bicycling.

Furthermore, in the past several years, residents have been affected by a
relative concentration of motor vehicle crashes in the Route 34 East corridor,
including two that resulted in pedestrian deaths.

This all suggests there is room for improvement around Route 34 East to
make walking and bicycling safer and more accessible.

Recommendations to Promote Physical Activity and Safety

Given the existing conditions in New Haven and available evidence reviewed
in the context of this HIA, we made the following recommendations related to
Phase | of the Downtown Crossing project.

Walking and walking safety could be promoted by:

Prioritizing a connected street pattern

Utilizing traffic calming features

Increasing safety and the perception of safety

Considering the needs of elderly, minority, and child populations
Minimizing motor vehicle speeds

Executive
Summary

Minimizing traffic volume
Improving pedestrian crossings at intersections
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Improving sidewalks and other pedestrian facilities along streets
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Bicycling and bicycling safety could be promoted by:

<

Increasing the perception of safety

Providing specialized bicycle facilities (like cycle tracks or bicycle lanes)
along streets where appropriate for road traffic volume

Locating bicycle facilities along most desirable routes for cyclists
Maximizing connectivity of bicycle lanes and other bicycle facilities
Increasing access to secure bicycle storage and shower facilities at
destinations

Implementing many cycling promotion strategies at the same time
Minimizing cyclist-pedestrian crashes

Minimizing cyclist-motor vehicle crashes along streets , near
intersections, and at intersections

Of note, health impact assessment is focused on assessing a project through the
lens of public health. Since health is one of many potential outcome associated
with a project, these recommendations must be considered in the context of
competing considerations and limitations that affect a project’s design.

Summary

This health impact assessment suggests the Downtown Crossing project could

contribute to better health for residents of New Haven and the areas around the
Route 34 East corridor through promotion of physical activity and protection
against injury.

For More Information

For more information about Health Impact Assessment:

Centers for Disease Control: http://www.cdc.gov/healthyplaces/hia.htm
Health Impact Project: http://www.healthimpactproject.org

For more information about the Downtown Crossing project:
The City of New Haven: http://downtowncrossingnewhaven.com

For more information about this Health Impact Assessment of Phase | of the
Downtown Crossing project, including for a copy of the full HIA report, contact:
Clara Filice, MD, MPH: clara.filice@yale.edu

Gregg Furie, MD: gregg.furie@yale.edu



INTRODUCTION

Urban Design and Health

The way cities are designed and built can have significant impacts on health. Compact land use, high
levels of connectivity, and varied transportation options in urban environments can support healthy
behaviors through minimized reliance on motor vehicle travel and promotion of physically active
lifestyles." Smart urban street design can lead to decreased injury and enhanced access to community
services. Residents of pedestrian-oriented, mixed-use neighborhoods may benefit from enhanced social
engagement, which in turn can have favorable effects on health.” As these intrinsic links become more
apparent, health is increasingly being considered in the context of urban design projects, particularly
those that relate to transportation infrastructure.

Urban Design and the Downtown Crossing Project

The Downtown Crossing project is a major transportation redevelopment project in the City of New
Haven, Connecticut. It centers around redevelopment of a short section of urban highway, Route 34
East, that connects a major interstate highway on the eastern edge of the city, 1-95, to downtown New
Haven.

In accordance with healthy urban design principles, a primary vision for the Downtown Crossing project
is to create a compact, walkable streetscape that safely accommodates all road users, including vehicle
users, pedestrians, and bicyclists. It has been proposed that Route 34 East will be removed and replaced
with ten acres of land that could be used for dense, mixed-use development. Plans include
transformation of the adjacent frontage roads into urban boulevards and reintegration of local street
connections at Temple and Orange Streets, severed when Route 34 East was built. These changes are
planned to occur sequentially, over a decade and in several project phases.

Currently, the City of New Haven is developing plans for the initial phase of the Downtown Crossing
project, Phase |. Phase | plans involve 1) conversion of the North and South Frontage Roads into urban
boulevards, 2) reconfiguration of local street connections, and 3) reconstruction of the depressed
highway bed at College Street to the grade level of the surrounding streets.

Overview of Health Impact Assessment

In order to more effectively raise considerations of health in the planning process of projects like the
Downtown Crossing project, health advocates in the United States are increasingly adopting the process
of health impact assessment (HIA). HIA is a systematic, evidence-based tool used to identify and
characterize health impacts of public projects and policies. It involves engagement with health experts,
decision-makers, and other community stakeholders, and employs a diverse array of tailored data
sources, approaches, and methods to analyze the project or policy of interest. The synthesized
knowledge is then utilized to provide decision-makers with targeted, practical recommendations that
optimize desired health outcomes and mitigate undesired health outcomes associated with the
proposed project or policy.
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Health Impact Assessment involves several steps, including:

Screening

Screening involves identifying projects or policies for which HIA would be relevant and
meaningful. A proposed plan is identified, and an assessment is conducted to determine the
potential value that could be derived from application of the process. Careful consideration is
given to project feasibility.

Scoping

Scoping includes determining the individuals or groups who will complete the HIA and advise its
conduction. Next, it involves establishment of HIA goals and selection of health outcomes to be
included. Due to resource limitations, many HIAs do not comprehensively evaluate all potential
health outcomes associated with a policy or project, but rather focus on outcomes of greatest
relevance and interest to stakeholders.

Assessment and Recommendations

Assessment begins with a description of baseline demographics and health conditions for
populations that will be affected by the project. Next, baseline conditions, theory and available
evidence are evaluated to project potential health impacts. Finally, the assessment step
incorporates a review of the existing evidence base to identify potential strategies to optimize
health impacts, which in turn inform focused recommendations for the planning team.

Reporting
Reporting involves development of an HIA report to summarize the key health impacts of the
project as well as dissemination of the results and recommendations to interested stakeholders.

Monitoring
Finally, monitoring includes tracking how the HIA made an impact on the planning process,
whether recommendations were adopted, and ultimately whether health was impacted.

More information about health impact assessment can be found through the Centers for Disease
Control and Prevention,? the Health Impact Project * and Human Impact Partners’; practice standards
are outlined in the National Research Council’s report entitled “Improving Health in the United States:

The Role of Health Impact Assessment”.°

Raising Consideration of Health in the Downtown Crossing Project: Overview of

this HIA of Phase | of the Downtown Crossing Project

The infrastructure components of Phase | of the Downtown Crossing project have the potential to
directly affect health in New Haven through immediate changes to the physical environment.
Additionally, Phase | will lay the foundation for later phases of the Downtown Crossing project so
optimizing its design is essential.

A preliminary plan for Phase | developed by the City of New Haven was released publicly in the summer

of 2011. Community members raised a number of concerns related to Phase I's potential impacts on
the health and safety of vulnerable road users, defined as pedestrians and bicyclists.
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As new HIA practitioners in a city where, to our knowledge, an HIA has never been conducted, our goals
in conducting this HIA were two-fold:

We sought to conduct a focused HIA of Phase | of the Downtown Crossing project in order to
promote the health and safety of vulnerable road users.

We also sought to build capacity for HIA in the city. We believed conducting an HIA on a
relevant and timely New Haven project was one way to introduce HIA as a tool for considering
health in all policies in the city. By directly engaging City of New Haven project experts, we
hoped to familiarize and meaningfully engage this key set of decision-makers in the process of
HIA so that they might recognize and consider the benefit of future HIAs. In order to more
broadly build capacity, we also sponsored and led a two-day HIA training session. The session,
attended by nearly 40 interested civic, community and academic stakeholders in the city, was
designed to build HIA skills and to empower others to apply HIA to future projects and plans in
the city.

Contents of this Report
This report contains a comprehensive description of the health impact assessment of Phase | of the
Downtown Crossing project. It includes several components:

Phase | of the Downtown Crossing project: Summary of Plan Features (page 9)

HIA of Phase | of the Downtown Crossing project: Process and Methodology (page 11)
Assessment of Baseline Demographics and Health Conditions in New Haven and the Project Area
(page 14)

Assessment and Recommendations (page 24)

Project Impacts and Future Directions (page 44)
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PHASE | OF THE DOWNTOWN CROSSING PROJECT:
SUMMARY OF PLAN FEATURES

The Downtown Crossing project is a major transportation redevelopment project in the City of New
Haven, Connecticut. It centers around redevelopment of a short section of urban highway, Route 34
East, that connects a major interstate highway on the eastern edge of the city to downtown New Haven.

Currently, the City of New Haven is developing plans for the initial phase of the Downtown Crossing
project, Phase |. Phase | plans involve 1) conversion of the North and South Frontage Roads into urban
boulevards, 2) reconfiguration of local street connections, and 3) reconstruction of the depressed
highway bed at College Street to the grade level of the surrounding streets. This College Street grade
enhancement is planned to create a new parcel of developable land adjacent to Air Rights Garage.
Access tunnels are planned to be constructed below the new College street connection to carry vehicles
from 1-95 to Air Rights Garage.

This HIA focuses only on Phase | of the project, as plans for later phases of the Downtown Crossing
project are still in development.

Downtown Crossing Project Timeline

Information about the Downtown Crossing project and its timeline is available through the City of New
Haven Downtown Crossing website at http://downtowncrossingnewhaven.com. As stated on the
website, “The current study, which began in June 2010, includes preliminary design for the conversion of
the Route 34 expressway from Union Avenue to Park Street into a network of city streets. A second
phase of the study will address permitting, final design and construction phase services, and is
scheduled to be completed by 2016. The overall project schedule calls for preliminary engineering to be
completed in 2011and final design in 2013, leading to construction in 2014 and opening of the
completed roadway improvements in 2016.”
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Downtown Crossing Project Area

The Downtown Crossing project is focused on redevelopment of Route 34 East, the highway segment
bordered by 1-95 to the east and the Air Rights Garage on the west. This area is distinct from the
continuation of the road west of Air Rights Garage, commonly referred to as “Route 34 West.”

Key features in the surrounding area include downtown New Haven, the Hill neighborhood, the Yale-
New Haven Hospital medical center, the Tower One apartment complex, New Haven Union Station, and
the recently constructed Gateway Community College (Figure 1).

Figure 1: Aerial view of the project area
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HEALTH IMPACT ASSESSMENT OF PHASE | OF THE
DOWNTOWN CROSSING PROJECT: HIA PROCESS AND
METHODOLOGY

HIA Timeline

This health impact assessment (HIA) was initiated in the fall of 2010 and continued through the spring of
2012, during consideration of plans for Phase | of the Downtown Crossing project. The HIA
recommendations were finalized and made available for dissemination in the spring of 2012.

Figure 2: Timeline of the HIA of Phase | of the Downtown Crossing Project

e © © ©

HIA Steps

Screening: Identifying the value of conducting this HIA

In this first step of HIA, we (Drs. Filice and Furie) solicited feedback from community members, local
organizations, and civic officials to determine the value of conducting a health impact assessment on
Phase | of the Downtown Crossing project.

The Downtown Crossing project is a large, multi-year initiative that has the potential to have wide-
ranging impacts on health in New Haven. In general, many New Haven residents are concerned about
common health issues such as physical inactivity, obesity, and unintentional traffic injuries. The city has
a large active commuting population, with a significant portion of its residents reporting walking or
biking for transportation. Because of these population characteristics, a major transportation project
with potential effects on physical activity and unintentional injury has the potential to significantly affect
New Haven residents.

Recognizing that health had not yet been directly addressed in the Downtown Crossing project planning
process, and given wide-ranging community interest in explicitly considering health in the planning
process, we determined conducting an HIA related to the project could add value to the planning
process and could provide useful and timely information to optimize health outcomes. The preliminary
plan for Phase | of the Downtown Crossing project was in development at the time this HIA was
initiated, making it a relevant target for this HIA.

Scoping: Designing the Assessment

In this second step of HIA, we assembled a project team that would complete the HIA and advise its
implementation. We assumed primary responsibility for conducting the HIA. We chose to directly
collaborate with New Haven government officials with the intention of establishing a precedent for HIA
in city decision-making. Our goals in this approach were to foster familiarity amongst decision-makers
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with HIA and lend transparency to the process with the aim of facilitating either direct or indirect
participation in future HIAs in New Haven. To that end, we assembled an advisory committee composed
of key project decision-makers from the City of New Haven, a data expert from the community data
organization DataHaven, and academic advisors from the Robert Wood Johnson Foundation Clinical
Scholars Program.

Scoping also includes identifying health impacts that will be addressed in the context of the HIA. Like
residents in Connecticut and across the country, New Haven residents suffer from a number of common
chronic health conditions.” Many of these chronic conditions can be improved through active lifestyles
and behaviors. New Haven residents are also affected by traffic injuries due to motor vehicle crashes in
the city® and along the Route 34 East corridor.>*® Pedestrian and cyclist injuries and fatalities, in
particular, are of concern to local residents. Given this context, community members raised a number
of concerns related to the preliminary Phase | plans, including concerns related to the project’s potential
impacts on health and safety of vulnerable road users. Because of stakeholder interest in these
outcomes as well as relevance to New Haven residents, we elected to focus intensely on two primary
health outcomes: physical activity and unintentional injury.

While Phase |, and later phases of this project, could be associated with a number of other relevant
health determinants such as exposure to air pollution, safety from crime, access to jobs, land-use mix,
housing quality, and social connectivity, these and other potential health outcomes were necessarily
excluded due to resource limitations and because project plans related to these determinants were not
fully formulated. Their exclusion does not diminish their importance; they will likely be relevant and
important considerations in later phases of the project.

Assessment and Recommendations

One of the first steps in the Assessment phase of HIA is identification of the affected population(s).
Although the Downtown Crossing project is physically adjacent to several socially and economically
diverse communities whose residents could be affected by the project, it is also a major transportation
corridor and its geographic location between two major New Haven destination centers (downtown and
the Yale-New Haven Hospital medical complex) allows for residents of the entire city to be affected by
this plan as well. As a result, we included both neighborhood-level data including data for residential
Hill and Downtown neighborhoods (where available and applicable) and city-level data in the
assessment.

Next, we gathered and analyzed available baseline demographic information related to the affected
population(s) as well as relevant baseline health and community conditions. We used existing, publicly-
available data for this portion of the assessment with one exception — we conducted a primary
environmental audit to describe the “walkability” and “bikability” conditions in and around the corridor.
Data sources and methodologies associated with describing baseline conditions are detailed in the
Baseline Demographic and Health Section of this report.

We identified key redevelopment features of the preliminary Phase | plan, using publicly available
presentation materials and documents as well as plan interpretation provided by advisory committee
members.

We conducted a review of relevant public health, urban planning, and transportation planning research

to 1) determine the association between proposed elements of the Phase | plan and pedestrian and
cyclist physical activity and risk of unintentional injury and 2) identify evidence-based strategies to
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increase levels of physical activity and reduce unintentional injury in the corridor. We hypothesized
potential impacts based on a synthesis of analyses of existing conditions, review of the proposed Phase |
plan, and a review of literature subjectively assessed to be relevant. We solicited additional data
sources from members of our advisory committee. When available and relevant, we included evidence
stratified by road user type, age, place, and gender. Due to the time and resource limitations of this
health impact assessment, we used only existing data for this portion of the assessment. Using the
compiled evidence, we identified roadway design features associated with positive health impacts
related to physical activity and unintentional injury. These served as the basis for recommendations,
specific to Phase | of the Downtown Crossing project, designed to optimize positive health impacts and
mitigate negative health impacts. We intended that recommendations would inform decision-makers
involved in designing the Downtown Crossing project.

Reporting
We documented the process and results of this health impact assessment in this report, which has been
reviewed and approved by all members of the project’s advisory committee.

Monitoring

At the time we wrote this report, the Final Phase | plans had not yet been released so Monitoring
activities had not yet been conducted. The City of New Haven plans to conduct ongoing evaluations of
the project. Additional monitoring could also be conducted by any project stakeholder, including those
that initiated the HIA, HIA collaborators, or interested community members.

There are at least two potential approaches that could be used to monitor the effects of this health
impact assessment. First, the final Phase | plan could be analyzed to determine whether
recommendations made in this HIA were incorporated. Second, following completion of Phase | of the
Downtown Crossing project, determinants of the health outcomes of interest (physical activity and
unintentional injury) could be measured and compared to baseline conditions. These activities could
lead to a better understanding of the short- and long-term effects of both the HIA process as well as the
project itself.
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ASSESSMENT OF BASELINE DEMOGRAPHIC AND HEALTH
CONDITIONS IN NEW HAVEN AND THE PROJECT AREA

In the 1950s, the City of New Haven and the State of Connecticut designed and developed Route 34 to
link the City of New Haven with communities west of New Haven. Hundreds of families and businesses
were displaced to make way for the new highway, which divided the city in half. The road project
continued into the 1970s but was never completed.™ This project has had long-lasting effects on both
the physical environment as well as the composition of the surrounding areas.

Demographics

Overview

The Route 34 East corridor runs between several distinct neighborhoods. The Hill neighborhood borders
Route 34 East to the southeast, the Downtown neighborhood to the northeast, and the medical center
to the southwest. Like residents of the city as a whole, the residents of these neighborhoods are
demographically and economically diverse. Furthermore, because Route 34 East functions as a
commuting corridor, its redevelopment is anticipated to impact not only those that live in the adjacent
areas but also thousands of New Haven residents who traverse the area daily. Understanding the
characteristics of the populations that live, work, and travel in and around the corridor is critical, as the
project design could be tailored to address the health needs specific to those groups. For example,
racial and ethnic minorities and economically disadvantaged populations are at higher risk for certain
chronic health conditions that might be partially mitigated by increased opportunities for physical
activity. Children and older adults may be at disproportionately high risk for unintentional injuries.
Assessing the number of residents and workers in the area helps determine the potential number of
people that will be affected by the project.

Methods

To assess basic demographic characteristics of the New Haven population in general, we used data from
the U.S. Census Bureau State & County QuickFacts.'> To assess the baseline demographic conditions of
populations living in and around the corridor, we obtained data from the US Census Bureau’s American
Community Survey (ACS) with the American FactFinder.”> We used five-year estimates from the period
2006-2010. ACS data was used to determine the population density (residents per square mile), percent
of the population that self-identifies as white, black, or Hispanic, percent of the population over the age
of 65, percent of the population under the age of 18, median household income, and percent of
households without access to a motor vehicle in the areas immediately adjacent to and in communities
surrounding the corridor. We used data from OnTheMap, a feature of the US Census Bureau’s Labor
Employer-Household Dynamics (LEHD) program® to determine the number of workers in the City of
New Haven and in an approximate two-block buffer around the corridor. We evaluated the number of
workers and worker density (number of workers per square mile) for the year 2009. We analyzed data
at the census tract level (using 2010 census tract boundaries for ACS and 2000 census tract boundaries
for LEHD) and mapped results using geographic information system software (ArcGIS 10, Esri, Redlands,
CA).
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Results

The City of New Haven is demographically different from the state as a whole, with a smaller proportion
of white residents (43% vs. 78%), larger proportion of black residents (35% vs. 10%), and a larger
proportion of residents of Hispanic or Latino origin (27% vs. 13%) There are more foreign-born
residents (16% vs. 13%) and nearly a third of residents speak a language other than English at home
(33% vs. 21%). Fewer residents own homes (31% vs. 69%), median household income is significantly
lower ($39,000 vs. $68,000), and a far greater proportion of residents are below the poverty level (25%
vs. 9%)."

The corridor is situated among a densely populated area of residents (Figure 3) and workers (Figure 4).
Of the 79,518 individuals who worked within the City of New Haven in 2009, 15% (11,936) were
employed within the two-block buffer around the corridor.

Figure 3: Population density (population per square mile) by census tract. Data from the ACS five year
estimates, 2006-2010.
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Figure 4: Worker density (workers per square mile) by census tract. Data from the LEHD program, 2009.
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South of the corridor, the Hill neighborhood contains one of the highest percentages of individuals
under the age of 18 in the New Haven area (Figure 5). Relative to other parts of New Haven County, a
small percentage of individuals over the age of 65 live adjacent to the corridor (Figure 6). However,
many elderly individuals live in the Tower One apartments, an assisted living facility that is situated at
the southeastern corner of the corridor.

Census tracts south of the corridor have predominantly minority populations, with over 80% of
individuals self-identifying as either black (Figure 7) or Hispanic (Figure 8). Census tracts north of the
corridor also have high proportions of minority populations. Median household incomes in the areas
adjacent to the corridor are low (Figure 9). All adjacent census tracts had median household incomes
less than $55,000 and multiple had median household incomes of less than $35,000. Over 20% of
households in census tracts close to the corridor reported not owning a vehicle (Figure 10), suggesting a
dependency on public transit, walking, and biking for transportation.
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Figure 5: Percent of population under the age of 18 by census tract. Data from the ACS five year
estimates, 2006-2010.
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Figure 6: Percent of population over the age of 65 by census tract. Data from the ACS five year
estimates, 2006-2010.
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Figure 7: Percent of the population that self-identifies as black by census tract. Data from ACS five year
estimates, 2006-2010.
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Figure 8: Percent of the population that self-identifies as Hispanic by census tract. Data from the ACS
five year estimates, 2006-2010.
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Figure 9: Median household income by census tract. Data from the ACS 5 year estimates, 2006-2010.
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Figure 10: Percent of the population without access to a motor vehicle by census tract. Data from the
ACS five year estimates, 2006-2010.
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Health Conditions

Overview
Physical Activity and Health
Physical activity is undeniably linked to health. Among other benefits, it has been shown to:

e decrease mortality rates

e |ower levels of heart disease and high blood pressure

e |ower the risk of developing type Il diabetes

e |ower cholesterol levels

o relieve symptoms of anxiety and depression; and

e prevent obesity and improve body fat distribution.*®
Despite the benefits of physical activity, many Americans still do not get recommended"’ amounts of
exercise. Itis estimated that nationwide, over a third of all adults do not meet physical activity
guidelines. On a related note, 1 in 3 U.S. adults is obese, and almost 1 in 5 youth.”® Environmental
design strategies could help individuals meet physical activity guidelines, thereby promoting health."
Assessing the prevalence of baseline health conditions, specifically those related to physical activity,
among individuals using the corridor provides insight into the need for an environment that encourages
exercise.

Unintentional Injury and Health

Unintentional injuries, including those due to motor vehicle crashes, are the number one cause of death
for Americans between the ages of 1 and 44. Motor vehicle crashes kill more people ages 5-34 than any
other cause of death.”® Most of the motor vehicle-related fatalities involve drivers or passengers in
motor vehicles. However, pedestrians, cyclists and others who share the road are vulnerable as well.
Over 51,000 U.S. pedestrians were injured and 4,000 pedestrians were killed in motor vehicle crashes in
2009; of the under-14 age group, pedestrian fatalities accounted for nearly a fifth of all traffic fatalities.
That same year, 51,000 cyclists were injured and 630 cyclists were killed in motor vehicle crashes
nationally.”

Methods

To assess baseline physical activity and associated health conditions of residential populations living
near the corridor, we used data collected by the Community Alliance for Research and Engagement
(CARE), a Yale School of Public Health program fostering rigorous community-based research and
research translation in New Haven. In 2009, CARE organized a health assessment,’ the Neighborhood
Health Surveys and Asset Mapping survey, of six of New Haven'’s highest-risk neighborhoods — Dixwell,
Dwight/West River, Fair Haven, Hill North, Newhallville, and West Rock. Health surveys, adapted from
surveys administered by the national Centers for Disease Control Behavior and Risk Factor Surveillance
Survey,” were administered by trained community members to over 1,200 randomly selected
neighborhood residents. Information collected in the survey and reported in the context of this analysis
includes data about general health perceptions, prevalence of common chronic health conditions, and
physical activity.
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Additional data collected in the CARE survey but not in the national BRFSS include data related to stress
and feeling down, depressed or hopeless. All survey data was self-reported, including data assessing
prevalence of health conditions. For instance, to assess prevalence of diabetes, the respondent was
asked “Have you ever been told by a doctor or health professional that you have diabetes?” The Hill
North neighborhood was the only neighborhood included in the survey that is directly adjacent to the
Route 34 East corridor. Hill North neighborhood data is reported and compared to composite data from
all six surveyed neighborhoods.

To our knowledge, there was not data available to assess neighborhood-specific health conditions in the
Downtown neighborhood. Similarly, there was not a comprehensive and accessible health assessment
of the employed population in the medical district so those individuals were not included in this baseline
health analysis.

To assess the baseline physical activity and health conditions of residents of the broader region, we used
data from the Centers for Disease Control Behavior Risk Factor Surveillance Survey (BRFSS) from the
same year that the CARE survey was conducted (2009). Comparable data related to general health
perceptions and prevalence of common chronic health conditions were available at the New Haven
Metropolitan Statistical Area’ (including New Haven, Milford and surrounding communities), state of
Connecticut, and national (50 states and the District of Columbia) levels. Comparable data for just the
City of New Haven, including all neighborhoods, was not available. Data for obesity and overweight
were not compared to CARE data, because BRFSS assesses respondent’s weight status by calculating
BMI from self-reported height and weight data (instead of by self-reported obesity or overweight status
as assessed by the CARE survey in which the respondent was asked “Have you ever been told by a
doctor or health professional that you are overweight or clinically obese?”). Similarly, data related to
stress and mental health were collected differently in the CARE survey than the national BRFSS so were
not included for the broader region populations.

Results

Compared to residents of the broader region, state and country, residents of the Hill North
neighborhood and the other five surveyed neighborhoods less frequently reported “excellent” health
and more frequently reported having no health insurance. They less frequently reported participating in
regular physical activity, and disproportionately suffer from common health conditions associated with
inactivity including diabetes and high blood pressure and other common conditions including asthma.
Hill North and other surveyed neighborhood residents reported having heart disease and stroke at rates
similar to residents of the broader region, state, and country. Interestingly, surveyed residents reported
having high cholesterol less frequently than residents of the region, state, or country. This could be
related to the fact that more residents report not having health insurance; since high cholesterol is
diagnosed with a blood test, diagnosis requires access to a health care provider. About a third of Hill
North and other surveyed neighborhood residents report being overweight and obese, and a similar
proportion report that they “often feel down, depressed or hopeless”. Over half report feeling “tense,
stressed or under a lot of pressure”. Figure 11 depicts baseline health conditions in the Hill North
neighborhood, a composite of six disadvantaged New Haven neighborhoods included in the CARE
survey, the New Haven-Milford Metropolitan Statistical Area, state of Connecticut, and the United
States.
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Summary of Baseline Demographic and Health Conditions

A large population of residents and workers who live or work around Route 34 East could be affected by
the proposed Downtown Crossing project. Like residents and workers across the state and country,
New Haven residents and workers face health conditions including obesity, high blood pressure,
diabetes, and heart disease. These and other health conditions can improve with exercise. Many area
households do not own cars, so people commonly use public transit, walking and bicycling for
transportation and commuting. These findings suggest that providing an environment that is attractive
and safe for walking and bicycling is of paramount importance.
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ASSESSMENT AND RECOMMENDATIONS

Projecting Impacts and Providing Recommendations

We conducted a review of relevant public health, urban planning, and transportation planning research
to 1) determine the association between proposed elements of the Phase | plan and pedestrian and
cyclist physical activity and risk of unintentional injury and 2) identify evidence-based strategies to
increase levels of physical activity and reduce unintentional injury in the corridor. We hypothesized
potential impacts based on a synthesis of analyses of existing conditions, review of the proposed Phase |
plan, and a review of literature subjectively assessed to be relevant. The literature review consisted of
targeted searches of the PubMed, Scopus, and WebofKnowledge electronic databases. We solicited
additional data sources from members of our advisory committee. When available and relevant, we
included evidence stratified by road user type, age, place, and gender. Detailed consideration of the
quality of execution of included studies was not possible given the scope and resources available to
conduct this review. Broadly speaking, the evidence base in these areas of inquiry is limited and many
studies are cross-sectional which allows for identification of associations between outcomes of interest
and explanatory variables but limits determinations of causality. Subsequently, based on evidence from
the literature review, we developed recommendations for design strategies that may increase
pedestrian and cyclist physical activity and reduce unintentional injury.

Balancing HIA Recommendations with Other Project Goals

Health impact assessment is used to evaluate the potential health impacts of a proposed project. By
definition, it assesses policies and projects through the lens of public health in order to provide practical
recommendations to optimize health outcomes. However, health is one of many potential outcomes
associated with a project. The recommendations of a health impact assessment must be considered in
the context of multiple competing considerations and limitations that affect a project’s design.

Promoting Physical Activity

Existing Conditions Analysis

Pedestrian and Bicyclist Environment

Overview

In order to assess the potential impact of Phase | of the Downtown Crossing project on walking and
biking, it is critical to understand how the quality of the current environment accommodates non-
motorized users along the corridor. To accomplish this assessment, we conducted a comprehensive
inventory of the existing bicycle and pedestrian environment using two environmental audit tools
developed by the San Francisco Department of Public Health. We also reviewed data from a recent
community survey to assess perceptions of safety and accessibility of walking and bicycling facilities
among local residents.

Pedestrian Environmental Quality Index and Bicycle Environmental Quality Index

The Pedestrian Environmental Quality Index (PEQI)* and Bicycle Environmental Quality Index (BEQI)**
are environmental audit tools used to assess the suitability of an environment for pedestrian and
cyclists. The PEQI and BEQI incorporate weighted scoring of selected features of the built environment
(Tables 1 and 2) that are thought to affect pedestrian and cyclist activity and safety. Both tools generate
a composite score for intersections and each side of a street segment. Based on the scores,
intersections and street segments are classified as having unsuitable, poor, basic, reasonable, or ideal
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conditions for pedestrians or cyclists. The PEQI and BEQI were used to audit the roadways along Route
34 East and those in the immediate surrounding area that may be affected by the project.

In September of 2011, auditors from the RWIF Clinical Scholars Program (CF and GF), the Southern
Connecticut State University Department of Public Health (SB and SB), and the Yale School of Public
Health (SD) independently assessed both sides of each street segment and all intersections within one
block of the project area. We collected data for both the BEQI and PEQI according to the manuals
available from the San Francisco Department of Public Health (SFDPH). We entered complete records
into a customized Microsoft Access database initially designed by the SFDPH and modified for the
current audit by the research team. Two auditors (CF and GF) returned to each street segment to reach
a consensus agreement on the appropriate scoring of audit items for which there were discordant
responses during the initial data collection period. We used data to create maps in ArcGIS 10 (Esri,
Redlands, CA) in order to provide a visual representation of the PEQI and BEQI ratings for both sides of
each audited street segment and intersection.

Table 1: Items included in the Pedestrian Environmental Quality Index (PEQI)

Intersection Traffic Street Design Perceived Safety Land Use
Safety
Crosswalks Number of vehicle Width of sidewalk Illegal graffiti Public art/historic sites
Ladder crosswalk lanes Sidewalk impediments  Litter Restaurant and retail

Lighting use
Construction sites
Abandoned buildings

Large sidewalk
obstructions

Two-way traffic
Vehicle speed
Traffic volume Presence of curb
Traffic calming Driveway cuts
features Trees
Planters/gardens
Public seating
Presence of a buffer

Countdown signal
Signal at intersection
Crossing speed
Crosswalk scramble
No turn on red
Traffic calming
features
Additional signs for
pedestrians

Table 2: Items included in the Bicycle Environmental Quality Index (BEQI)
Safety/Other

Intersection Traffic Land Use

Safety

Street Design

Left turn bicycle lane Number of vehicle Connectivity of bike Bicycle/Pedestrian Line of sight

Dashed intersection lanes lanes scale lighting Bicycle Parking
bicycle lane Vehicle speed Trees Presence of bicycle Retail use

No turn on red signs Traffic calming Width of bike lane lane signs

features

Parallel parking
adjacent to bike
lane/route

Traffic volume

Percentage of heavy
vehicles

Presence of a marked
area for bicycle
traffic

Pavement
type/condition

Driveway cuts

Street slope
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We evaluated 31 street segments and 28 intersections (Table 3). In general, we found existing
conditions inadequate for pedestrians and cyclists. Most street segments had poor or basic pedestrian
conditions (Figure 12), although a small number had reasonable conditions. There were no street
segments with ideal pedestrian conditions. The worst pedestrian conditions were concentrated along
the North and South Frontage roads. Except for one intersection rated as reasonable, all intersections
were rated as unsuitable, poor, or basic for pedestrians. All segments were rated as poor or basic for
cyclists (Figure 13). Two intersections were rated as poor for cyclists, but all others were found to be
unsuitable.

Table 3: Number and percent of intersections and street segments rated as unsuitable, poor, basic,
reasonable, or ideal in the PEQI and BEQ].

Reasonable Ideal
#
PEQI
Intersections
Streets

BEQI
Intersections

Streets
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Community Alliance for Research and Engagement (CARE) Neighborhood Health Surveys and
Asset Mapping

Additional data collected in the Community Alliance for Research and Engagement health assessment’
survey assessed perceived safety and availability of neighborhood pedestrian and bicycling facilities.
Thirty-one percent of Hill North neighborhood residents disagreed with the statement “There are safe
sidewalks and crosswalks on most of the streets in my neighborhood” and 66% disagreed with the
statement “There are facilities to bicycle in or near my neighborhood that are safe from traffic, either on
the streets or on special lanes, paths or trails”. This suggests that there is a significant perceived lack of
safe facilities for walking and bicycling.

Mode of Transportation

Overview

Many individuals live or work in or around the Route 34 Corridor. The design of the Downtown Crossing
project could encourage local residents and employees to use public transit, walk, or cycle for
transportation, all of which have been associated with health benefits. To assess the potential impact of
improved walking and bicycling facilities in and around the Route 34 Corridor, we conducted a review of
commuting patterns. We identified four sources, described below, to investigate the commuting
behavior of residents and workers into and out of the Corridor and surrounding areas. Sources included
US Census Bureau data on commuting mode choices, US Census Bureau data on the relative locations of
people’s homes and places of employment, a Yale University Commuter Survey, and data from the Yale
New Haven Hospital Transportation Demand Management Program.

US Census Bureau Data on Commuting Mode Choice

We obtained self-reported mode of transportation for commuting (motor vehicle, public transit, or
walking and cycling) from the US Census Bureau’s American Community Survey using 5-year estimates
from 2006-2010" and analyzed data at the census tract level. Census tracts closest to the Route 34 East
corridor demonstrated some of the highest levels of public transit use and walking and cycling for the
purpose of commuting, consistent with the socio-demographic characteristics of the surrounding
communities and the nature of densely populated urban environments. This is highlighted in Figure 14,
which depicts the relative proportion of each of the three major modes of commuting by census tract.
Appendix 1 demonstrates the percentage of commuters who commuted by motor vehicle, public
transportation, or by walking and cycling, respectively, by census tract.
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Figure 14: Percent of population that commutes either 1) by car, truck or van (CTV), 2) by public
transportation (Public), or 3) on foot or by bike (WalkBike). Data from the ACS 5 year estimates, 2006-
2010.

Mode of commuting
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‘ Public transportation

- Walk or bike

D Route 34 East Corridor

D City of New Haven

Analysis of Home Locations of Employees Working in Close Proximity to the Route 34 Corridor
Many individuals who live within close proximity to their place of employment could increase their
levels of physical activity by walking or biking to work. Providing an environment that is inviting and safe
for pedestrians and cyclists is essential to facilitating increased use of these commuting modes.

OnTheMap® provides access to the US Census Bureau’s Longitudinal Employer-Household Dynamics
database which links individuals’ places of residence with their places of employment. This information
can be used to evaluate the relative distance and direction between people’s homes and workplaces.
This data was used to determine the percentage of people who work in or adjacent to the Route 34
Corridor who could potentially walk or bike to work.

An approximate two-block buffer around the corridor was defined using ArcGlIS (Figure 15).
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Figure 15: Approximate two block buffer around Route 34 East corridor used for analysis of local

workers.
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Using OnTheMap, we identified all employees working within the buffer in 2009. We then determined
the proportions of employees who lived in census tracts that were within one mile, two miles, and five
miles of the buffer (Table 4). Many of the census tracts with the highest numbers of residents who work
in or adjacent to the corridor were within five miles of the corridor (Figure 16). After accounting for the
relative sizes of different census tracts, those census tracts with the largest number of corridor
employees per square mile were within one mile of the corridor (Figure 17).

Table 4: Number of workers within a two block buffer of Route 34 East who live in a census tract within
one, two, or five miles of the buffer. Data from the Labor Employment-Household Dynamics program,

20089.

Live within Live within Live within
1 mile 2 miles 5 miles
Number of workers in buffer 11,936 1,066 2,285 4,904
Percent of all workers in buffer 100% 9% 19% 41%
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Figure 16: Number of individuals who work within a two-block buffer of Route 34 East by home census
tract. Data from the LEHD program, 2009.
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Figure 17: Density of individuals who work within a two-block buffer of Route 34 East by home census
tract (workers/square mile of home census tract). Data from the LEHD program, 2009.

Workers per square mile
0100
101 - 200
201 - 300
I 301 - 400
I - 00
D Two-block bufler
[] 1 mile bufrer
D 2 mile buffer
1 5 mile butter
[ city of tiew Haven

Section 8: Assessment and Recommendations Page 32 of 65



Yale University Commuter Survey

Yale University conducts a commuter survey annually. The survey includes a representative, stratified
random sample of the commuting population, including faculty, service and maintenance staff, clerical
and technical staff, managerial staff, graduate students and postdoctoral fellows and associates.
Respondents are asked to report their commuting patterns in the week prior to survey administration.

In 2010, 997 total respondents completed the commuter survey (out of a total population of
approximately 18,000 potential commuters). Figure 18 shows the mode share of commuting
populations at the Yale School of Medicine (“Medical School”, n=250) and all Yale University commuters
(n=997). Approximately one-tenth of commuters at the Yale School of Medicine and at Yale University
report walking or biking to work in the past week.

Figure 18: Breakdown of commuting mode share for surveyed Yale University and Yale Medical School
Employees. Data from Yale University commuter survey, 2010.
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* “All Other Transport” includes employees who commuted by Shoreline East, MetroNorth, Amtrak, Connecticut
Transit, or Dattco commuter shuttle, or who were dropped off, drove alone then took a shuttle/bus/train, or
teleworked.

Yale New Haven Hospital Transportation Demand Management Program

Yale-New Haven Hospital (YNHH) also annually collects information about employees enrolled in its
Transportation Demand Management Program. Employees include Yale-New Haven Hospital employees
and long term contractual staff, Yale School of Medicine faculty, students (from medical, public health,
and physician assistant training programs), doctoral scientists, and postdoctoral fellows and associates.
The number of employees enrolled in each of 11 programs is tracked, as is total number of employees
(10,752 in 2009, and 12,243 in 2010).

Figure 19 depicts employee enrollment in YNHH Transportation Demand Management Programs in 2009
and 2010, by program enroliment. A large proportion of Yale-New Haven Hospital Employees are
enrolled in a Transportation Demand Management Program, with approximately half of employees
enrolled in either a Walk to Work or Bike to Work program each year. Data is specific to enroliment;
data capturing use of each Transportation Demand Management program was not available.
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Figure 19: All Yale-New Haven Hospital Employees, Enrollment in Transportation Demand Management
Programs, by Program and Year. Data from Yale-New Haven Hospital Protective Services and Parking.
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* "All other programs" includes Mass Transit Subsidy (mass transit subsidies/discount), Nu-Ride (ride-sharing
program with incentives), Van Pools (formal van pool program), Motorcycle Pool, Telecommuting, Park&Ride
commuter lots and commuter shuttle.

Summary of Existing Conditions Analysis

The quality of existing conditions for pedestrians and cyclists in the corridor is generally poor and may
serve as a barrier to walking and biking for the purpose of transportation or recreation. Our analysis
demonstrates that there are many individuals who live or work near the corridor who stand to benefit
from efforts to create an environment that is more conducive to walking and cycling. This population
includes individuals who lack access to a motor vehicle, feel that their neighborhood is often unsafe or
unsuited for walking or bicycling, or live within walking or biking distance of their jobs in the corridor.
There appears to be interest in opportunities to walk or bike to workplaces near the corridor.
Additionally, more individuals who work in or around the corridor might be willing to take transit to
Union Station if walking or cycling from the station through the corridor was more appealing.

Projected Impacts and Recommendations: Physical Activity

Objective 1: Promoting Pedestrian Physical Activity

Impacts of Current Proposal

Given the current poor conditions for pedestrians along the corridor and the enhanced pedestrian
amenities proposed in the preliminary design, it is anticipated that the project will increase the amount
of walking in the corridor. Certain elements of the current design may be associated with increased
pedestrian activity. Proposed improvements in pedestrian signals and traffic calming features could
promote walking. Nonetheless, additional design features might further increase pedestrian activity.
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Recommendations

Studies from the public health and planning literature suggest some features of the built environment
may be associated with increased levels of pedestrian activity. The following recommendations,
developed through a literature review conducted in the context of this specific proposal, could enhance
the existing design in regards to promoting walking.

Prioritize a connected street pattern

Utilize traffic calming features

Increase safety and the perception of safety

Consider the needs of elderly, minority, and child populations

ANANENEN

A full description of specific actions, priority locations, potential health effects, and representative
supporting literature can be found in Appendix 2-A.

Objective 2: Promoting Bicyclist Physical Activity

Impacts of Current Proposal

The current proposal includes increased facilities for cyclists including cycle tracks, bike lanes, and bike
boxes. Although existing research does have limitations, there is evidence to suggest that providing
cycle tracks (bike lanes protected from traffic by physical barriers; see glossary) and bike lanes is
associated with increased cycling. It is anticipated that the current proposal will therefore have positive
effects on cyclist activity. Although there is no literature assessing the impact of bike boxes (pavement
markings to facilitate bicycle turning maneuvers at intersections; see glossary) on cyclist activity, data
does suggest an increased perception of safety associated with bike boxes that may, in turn, promote
cycling. However, the impact of bike facilities on levels of cycling is mediated by numerous factors that
must be considered in the design process. In particular, careful attention to cyclists perception of safety
from injury, cycle track and bike lane locations and routing, and connectivity of bicycle facilities could
enhance the potential impact of the project on cyclist activity.

Recommendations

While the current proposal is expected to increase cyclist activity in the corridor, levels of cycling could
be further enhanced. The following recommendations, developed through a literature review
conducted in the context of this specific proposal, could enhance the existing design in regards to
promoting walking.

Increase cycling activity of current non-cyclists by enhancing the perception of safety
Provide cycle tracks and bike lanes where appropriate for road traffic volume

Locate bicycle facilities along most desirable routes for cyclists

Maximize connectivity of cycle tracks and bike lanes

Increase access to secure bike storage and shower facilities at destinations
Implement multifaceted cycling promotion interventions simultaneously

ANENE N NENEN

A full description of specific actions, priority locations, potential health effects, and representative
supporting literature can be found in Appendix 2-B.
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Promoting Safety and Reducing Unintentional Injury

Existing Conditions Analysis

Crash Analysis

The design of the built environment can have important influences on motor vehicle crashes resulting in
unintentional injuries to pedestrians and cyclists. We conducted a motor vehicle crash analysis in order
to evaluate the risk of unintentional injury given existing conditions and how proposed changes could
affect this risk. Unfortunately, little data exists on the number of crashes specifically involving motor
vehicles and either pedestrians or cyclists in the corridor. Therefore, we used the total number of motor
vehicle crashes (recognizing that most involved only motor vehicles) as a marker of the potential risk of
unintentional injury to pedestrians and cyclists.

This analysis captures all crashes involving motor vehicles, including those that involved cyclists and
pedestrians, at city street intersections adjacent to Route 34 East or on segments of Route 34 East
during the year 2008. Data for city street intersection crashes was derived from New Haven Police
Department reports and graphically depicted using ArcGIS 10 (Esri, Redlands, CA) with assistance from
the New Haven Department of Transportation, Parking and Traffic. Due to limitations in the recording
of police reports, some crashes that occur on city street segments rather than at an intersection may not
be reflected in the data. Furthermore, crashes that were not reported and for which no formal police
report was filed are not reflected in the database. The data, therefore, underestimates the total
number of crashes on city streets. The analysis also depicts crashes along Route 34 East, a state
highway. Data for Route 34 East crashes was obtained from the Connecticut Department of
Transportation using the Traffic Accident Viewing System.*®

Route 34 East is a hotspot for motor vehicle crashes in the City of New Haven. Figure 20 demonstrates
that intersections in the corridor have the highest numbers of motor vehicle crashes of all intersections
in the City, suggesting that the corridor is likely a dangerous environment for pedestrians and cyclists as
well. Figure 21 demonstrates that the intersections of the North and South Frontage Roads with York
Street are particularly dangerous, as is the intersection of the North Frontage Road and College Street.
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Fatality Analysis

Similarly, the design of the built environment can have important influences on motor vehicle crashes
resulting in pedestrian and cyclist fatalities. We conducted a pedestrian and cyclist fatality analysis to
evaluate the prevalence of pedestrian and cyclist fatality given existing conditions and how proposed
changes could affect pedestrian and cyclist fatalities.

Using data from the National Highway Transportation Safety Administration’s Fatality Analysis Reporting
System?” (FARS), we assembled available information about absolute fatalities and fatality rates for each
of five consecutive years (2006-2010). Data were available at the New Haven County, Connecticut State,
and national levels; they were not available at the city or neighborhood levels through this data source.
There were not data available regarding miles walked or bicycled for these pedestrian and cyclist
populations, so it was not possible to account for differences in risk that would be associated with
variations in walking or bicycling distances traveled per unit time.

Figure 22 spatially depicts pedestrian and bicyclist fatalities in New Haven between 2006 and 2010.
Table 5 depicts annual pedestrian and bicyclist fatalities and fatality rates in the United States,
Connecticut and New Haven County from 2006-2010. Pedestrian and bicyclist fatalities occur across the
time period; there is not a clear trend in fatality rates across the time period or relative to Connecticut
or national fatality rates.

Figure 22: Pedestrian and bicyclist fatalities. Data from FARS, 2006-2010.

Pedestrian and bicyclist fatalities
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Table 5: Number and rates per 100,000 population of pedestrian and bicyclist fatalities in the United
States, Connecticut, and New Haven County. Data from FARS, 2006-2010. *data not available.
Pedestrians Bicy;lists
Rate per Rate per
Number 100,000 Number 100,000
Population Population

CT
NH County
2007

CT
NH County

2008

CT
NH County
2009

CT
NH County
2010

CT
NH County

Summary of Existing Conditions Analysis

The existing conditions analysis demonstrates that the Route 34 East corridor is a hotspot for motor
vehicle crashes and pedestrian fatalities in the City of New Haven. This has important implications for
the future development of this area. Protecting the safety of vulnerable road users is of paramount
importance in this area, particularly given that efforts to increase the number of pedestrians and cyclists
will increase the total number of individuals at risk for unintentional injury.

Projected Impacts and Recommendations

Objective 3: Promoting Pedestrian Safety and Reducing Pedestrian Unintentional Injury
Impacts of Current Proposal

The preliminary design incorporates a number of features that may increase the safety of pedestrians
including intersection and traffic calming features that may reduce motor vehicle speeds. Should efforts
to increase pedestrian activity in the area be successful, there may be more pedestrians and thus the
total number of individuals at risk for unintentional injury due to motor vehicle crashes may also
increase. However, some evidence suggests that while the total number of crashes involving
pedestrians goes up with increased pedestrian activity, the overall risk to each pedestrian decreases.”®
Appropriate accommodations are necessary to ensure pedestrian safety.
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Balancing the needs of all road users is an important objective of Phase I. Given that certain elements of
the design may be necessary to accommodate anticipated traffic volumes, it will be critical to ensure
that adequate protection is offered to pedestrians to offset the risk of crashes that can occur with
proposed features such as increased lane numbers and wider road widths at certain areas.

Recommendations

A number of design features could be considered in order to reduce the risk of motor vehicle crashes
with pedestrians, particularly given anticipated increased pedestrian activity and possible increased
traffic volumes at intersections.

Minimize motor vehicle speeds
Minimize traffic volume

Enhance pedestrian crossings
Enhance pedestrian link facilities
Utilize traffic calming features
Consider needs of vulnerable users

ANENENENENEN

A full description of specific actions, priority locations, potential health effects, and representative
supporting literature can be found in Appendix 2-C.

Objective 4: Promoting Bicyclist Safety and Reducing Bicyclist Unintentional Injury

Impacts of Current Proposal

Given the absence of cycle tracks, bike lanes, or bike boxes currently within the corridor, the proposed
design, which incorporates these features, is likely to reduce the risk of injury to cyclists. However, as is
true for pedestrians, even if the use of these design strategies reduces the risk of injury for each
individual cyclist, if efforts to increase the total number of cyclists are successful, the overall number of
cyclist injuries could increase. Therefore, if a goal is to increase the number of cyclists in the corridor, it
is critical that features to protect cyclists from injury are adequately integrated into the project.

Recommendations

The current plan proposes numerous bicycle facilities that have been beneficial to the safety of cyclists,
including cycle tracks, bike lanes, and bike boxes. Additional features along street segments,
approaching intersections, and within intersections could further enhance the safety of cyclists.

v’ Utilize cycle tracks or bike lanes along link sections

v" Reduce cyclist-pedestrian conflicts

v" Minimize cyclist-motor vehicle conflicts along link sections and at intersection

approaches

v" Minimize cyclist-motor vehicle conflicts at intersections

v Increase cyclist activity
A full description of specific actions, priority locations, potential health effects, and representative
supporting literature can be found in Appendix 2-D.
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Summary of Assessment and Recommendations

A large and diverse population of residents and workers who live or work around Route 34 East could be
affected by the proposed Downtown Crossing project. Like residents and workers across the state and
country, New Haven residents and workers face health conditions including obesity, high blood
pressure, diabetes, and heart disease.

Many area households do not own cars, so people commonly use public transit, walking and bicycling
for transportation and commuting. Yet an environmental audit performed for this HIA confirmed that
the streets around Route 34 East are not ideal for walking and bicycling. Furthermore, in the past
several years, residents have been affected by a relative concentration of motor vehicle crashes in the
corridor, including two that resulted in pedestrian deaths.

Despite the condition of the existing infrastructure, our commuting pattern review suggests interest in
walking and bicycling for transportation in the area is growing. The Route 34 East corridor is an
employment hub in the City, and Census data suggests that a large proportion of people employed in
the area also live within walking or bicycling distance of their place of employment (1-2 miles). Residents
of the area commonly commute by walking or bicycling or on public transportation and less commonly
commute by car, truck or van. A survey of Yale University commuters show a wide range of commuting
modes, and Transportation Demand Management enrollment at Yale-New Haven Hospital has grown
dramatically in the past several years, particularly enroliment in walking and bicycling to work programs.

These data suggest that there is significant potential for increasing the number of walkers and cyclists in
the area, and that given the existing concentration of already active residents, protecting pedestrians
and cyclists against injury is important.

Incorporation of the above evidence-based recommendations could serve to increase pedestrian and

cyclist physical activity and reduce pedestrian and cyclist unintentional injury in the Route 34 East
corridor, addressing two major factors affecting the health of New Haven residents.
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LIMITATIONS

This health impact assessment has several limitations. The scope of the HIA was intentionally narrow.
Given limited resources to devote to the HIA, we chose to evaluate a few health determinants
thoroughly rather than a greater number of determinants superficially. Similarly, we chose to focus on
Phase | of the Downtown Crossing project, since the proposed plans for this aspect of the project were
more fully developed than those of later phases. Consequently, we did not address many of the
potential health effects that could result from the project in its entirety. Furthermore, the health
impacts of Phase | may be significantly modified by the manner in which the proposed changes are
integrated with later phases.

We relied primarily on existing sources of baseline data to conduct our assessment. As a result, for
situations in which we lacked appropriate data, we made inferences from data that was available. For
example, given the absence of accurate local pedestrian and cyclist crashes and injuries, we used overall
local motor vehicle crashes as a surrogate for potential danger along the corridor. Our projected health
impacts and recommendations were also limited by the availability and quality of evidence regarding
built environment effects on physical activity and safety. In many cases, existing research has not
directly investigated or conclusively proven how specific elements of the proposed plan impact human
health. Finally, the conduction of this HIA was guided by members of our Advisory Committee.

Section 9: Limitations Page 43 of 65



PROJECT IMPACTS AND FUTURE DIRECTIONS

The health impact assessment process concludes with a Monitoring phase. Monitoring includes an
assessment of how conducting an HIA affected the way health was considered in the context of the
Downtown Crossing project. It also includes evaluating the impact of the HIA on health determinants
and ultimately health outcomes of the project.

Project Impacts

Process Impacts

This Health Impact Assessment of Phase | of the Downtown Crossing project brought together a
professionally diverse group of health advocates and civic leaders who were motivated by a common
interest: to improve the health of New Haven residents. Drawing from different backgrounds and broad
professional expertise, the group coalesced around mutual priorities to improve health in the city — to
promote physical activity and reduce unintentional injury. This type of interdisciplinary effort is valuable
to promoting health — as health is increasingly recognized to be intrinsic to where and how we live, work
and play.

In addition to introducing HIA as a methodology to our project partners, we were also fortunate to host
nearly 40 community health advocates for a two-day training HIA training session in June, 2011.
Participants represented a wide range of civic, community, and academic settings in New Haven, and
each provided a unique and valuable perspective on improving health in New Haven. Together we
learned about the HIA process, considered the application of HIA for two New-Haven specific case
studies, and generated ideas for HIA’s future application in the city. New Haven community has a strong
and vibrant community of advocates, activists, and organizers. This training was organized to inform
and build capacity for HIA so participants and other advocates might apply the HIA process to raising
awareness of health across all sectors in New Haven.

Downtown Crossing Project Impacts
At the time this report was written, the Final Phase | plans had not yet been released, so it was not yet
possible to determine the impact of the HIA recommendations on the finalized plan.

Future Directions

Moving forward, many may be interested in understanding the impact of this HIA on health and health
determinants in New Haven. The baseline data that was collected in the context of this HIA lays the
foundation for future evaluation. Description of baseline data collection in this report should offer a
transparent, reproducible blueprint for future evaluation of conditions of interest. A comparison of
future data to baseline data will help lead to a better understanding of the impact of this HIA on health
and health determinants.

The City of New Haven plans to conduct ongoing evaluations of the project. Additional monitoring could
also be conducted by any project stakeholder, including those that initiated the HIA, HIA collaborators,
or interested community members.

A substantial investment is being made to redevelop Route 34 East; monitoring health indicators over

time could enhance understanding of how that investment is impacting health in the city. In order to
make monitoring activities as focused as possible, there are several determinants and outcomes related
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to physical activity and unintentional injury that would be useful to consider in the future. Some key
indicators could be collected in the near future, particularly those that were not available for the initial
baseline assessment completed for the purposes of this HIA. Others would be useful if collected in later
phases and at completion of the Downtown Crossing project. Potential key indicators and monitoring
questions are outlined in Table 6.

Table 6: Potential key indicators and monitoring questions related to Phase | of the Downtown Crossing
project.

Indicator Monitoring Questions

Health Behaviors and Conditions

Physical activity How have the rates of regular physical activity changed over time?
Health outcomes How have rates of obesity, overweight, diabetes, heart disease, stroke,

high cholesterol, high blood pressure, asthma and mental health concerns
changed over time?
Perceptions of the physical How have residents’ perceptions of neighborhood walking facilities
environment changed over time?
How have residents’ perceptions of neighborhood bicycling facilities
changed over time?
Walkability and bikability How have “walkability” and “bikabililty” of the corridor changed over
time, as measured using the PEQI and BEQI?
Commuting behavior How has mode choice for commuting changed over time?
How has enrollment in transportation demand management programs at
Yale and Yale-New Haven Hospital changed over time?

Physical activity How have the rates of walking and bicycling to work changed over time?
Motor vehicle crashes How have the rates of motor vehicle crashes changed over time?
Pedestrian and bicyclist How have rates of pedestrian and/or bicyclist injury changed over time?
Injury

Pedestrian and bicyclist How have rates of pedestrian and/or bicyclist fatality changed over time?
Fatality

Section 10: Project Impacts and Future Directions Page 45 of 65



CONCLUSION

The Downtown Crossing project has garnered a great deal of interest amongst New Haven residents,
with many expressed opinions and views about what can and should be accomplished through the
redevelopment process. Although there are some differences of opinion, it is clear that health and
safety are cherished values across the spectrum of project stakeholders.

While many see the multimillion dollar investment in the Downtown Crossing project as an
unprecedented opportunity to transform the city, we also believe it represents an unprecedented
opportunity to raise awareness of health in decision-making in the city through the process of HIA.
Therefore, the primary goals of this Health Impact Assessment of Phase | of the Downtown Crossing is to
improve health in the City of New Haven, specifically with regard to physical activity and unintentional
injury, and to raise awareness of health in decision-making. It is our sincere hope that health in New
Haven will continue to be a priority, and that this HIA can lay the foundation for use of HIA in other
projects and policies in New Haven.
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APPENDICES

Appendix 1: Commuting mode share of New Haven residents by

census tract

2- A: Percent of population that commutes by car, van, or truck by census tract. Data from the ACS five

year estimate, 2006-2010.
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2- B: Percent of population that commutes by public transportation by census tract. Data from the ACS

five year estimate, 2006-2010.
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2- C: Percent of population that commutes on foot or by bike by census tract. Data from the ACS five

year estimate, 2006-2010.

Legend
r E Route 34 East Corridor
DCM of New Haven

Commute on foot or by bike
0% - 26%

B 260 10%
B 10.1%-20%
B oo 0%

| EUAEEEY

Section 12: Appendices

Page 48 of 65



59 J0 617 93ed

s3o1puaddy :ZT uoI1193§

&TSES_uum |eaisAyd pjiyd yiim pajeposse
9q Aew A1ajes paAlaaiad ‘asn-pue| paxiw ‘sali|ioey
uolneasdal ‘Alsusp ‘swnjoa/paads diyjeay ‘Alljigediepy e
09-gcS2NHHOUIW pUB USWOM ‘G9 JSAO 350Y3 Ul
Annnoe |eaisAyd yum pajeposse aq Aew Alojes jo uonndadiad e
Jo_pcSA0IUSS Buowe
Annanoe |eaisAyd yum pajeidosse aq Aew salil|ioey ‘syjemapis
J0 Ajljenb ‘xiw asn pue| ‘AlIAIldauu0D ‘Alsuap ‘Aljigeyjep e

speoy agejuoJ4 yinos
pue Y3oN pue 13343S yainyd
1e Alzejnained “opliiod auiug

9SN-pue| paxiw 3}owold e

suelisapad
J9MO|S J0J awl} 8uIsSOJID 91enbape aunsul e
s3uissoJd uelsapad adueyuy e
salyl|ioe) Sunjiq pue Sunjjem aledlpag e
sylemapis Aujenb ySiy uieuiely e

suonejndod pjiyo
pue ‘Aiaouiw ‘Apaap|a
JO Spaau 13apisuo)

e 1cpe3UPI[EM YIIM paleldosse 9q
Aew sa11ayisse panldad pue Suiysi| 19941s ‘Alsuap el
‘s)|lemapis se Yyons udisap/salisiialoedeyd pooysoqysiaN e
omﬁwuﬁmm Jo uondasiad
ueplsapad yum paieldosse aq Aew 3uijeudis umopuno) e
erpe3UbIIEM Y1M pajeldosse
9q Aew (Aunful pue swd wouy) Ayojes jo uondadiad e

JOpIJJ03 241j3u]

s3uissoJd uelysapad adueyuy e
3uny3si| sjeas uersapad

SE 4ans S211S14930e4eYd POOYJOqySIau J9pISU0) e
SuOI329s493ul

pazijeusdis 1e Suijeusdis umopiunod uellsapad azij1IN .

Ayajes jo uondadiad
pue Alajes aseasou|

Supjiem
YHm paierdosse ag Aew m«.ﬁ.:\vﬂmmucwmwa J|emaplS e

mv|$\mch_v__m3 o1owoud Aew sauniesy Suiwied olyjes] e

S19941S
SSOJD pue JoplIJod aJinug

SY|EMIPIS UlBIUIBIA e

s9|gel paads pue sdwny paads o
spue|s! 93n}aJ uelisapad
24n1eAind Aempeou uj syuawisnlpy
3uimolieu aueq
Supjied 19315-uQ

sJo1ue|d pue suapJsed ‘saaJl apIspeoy O
:9pNpoul ‘9|qISea) YN e

O O O O

saJ4njeay
Sujwijed oyjeay azinn

HTmm;\m.Nmmc_v__m>> UM paleldosse aq

Aew asn pue| paxiw/suolneunnsap Aqiesu jo Alslien e Suineq e
mmlmmmc_v__m\s paseaJoul Y3m pajeldoosse

9 Aew spooyoqy3iau ,o|ge3em, ‘Po109UU0d JUOIA e

<m|m~mc_v__m3 9j1owoud Aew AjIA1308UU0D paseasdu| °

989]10D 3 YI0A

u3aM1aq peoy a8ejuol4 yinos
93pliq 1994315 a8uelQ

93p1iq 199415 9|dwia |

SJUDWSaS 19243S PAUIO[SIP 109UUO) e
sjusw8as uelilsapad Jo Jaquwinu aseasdou| e

u1a13ed 19911
p3323uUu0d 3zniiIold

$199443 paie|aYy-yijeaH aAnnejuasasday

(s)aus Ayuond

suo1Y |elualod

uoljepuswuwiodady

A11n1300 [D21sAYyd upliysapad ajowo.d 03 suCIIPPUIWIWOIAY V-2
suonppPUIWWO0IAY :Z Xipuaddy




G9 JO QS @8ed

s3o1puaddy :ZT uoI1193§

S9|2A210 03 S4B WO JIYS SpoW pue asn

9]9A21q aseaJdul 01 umoys uaaqg aney sweadoud Sulieys ayig
2N 9[0A21q uo 10edw 1s91E48 DY) DARY

Aew Ajsnoauejnwis suonuaasul 3|dinw Sunpuaws|dw

JOpIJJ0I a413u] °

weJsdoud Suleysayiq apisuo)

sqny uoneyodsueuy

1e 93e.01s 9Y1g paseasdul pue uoljeyodsuedy

211gnd uo sydeJ 9|9A21q Jo uoies3aiul a8eanodul
salljod

Alpuaiy-1s119Ad Juswa|dwi 03 susAojdwa adeinodul
so111|19e) 9]9A21q JO Ssauaieme

9sieJ 03 sudiedwed [euoneanpa pue Aydignd dojansg
SjUSWIS|d aJ4njonJisedyul Juswajdw|

Ajsnoaueyjnwis
SuoljuaAIUl Jo sadA)
9s4aA1p Juaw3jdw|

ch__u>u 01 sJalleq
9q Aew suoieulisap e sail(es Suidueys pue ullaMoys
91enbapeul pue 3upjied ay1q 91n23S 3n0ge SUISIU0)

JOpILIOd 2JI3UT e

Sol|1oe4

Jamoys apinoad o3 sioAojdws |e20| 98einodul
98eJ01s 9Y1q 24nJ3s

apinoud o031 sassauisng pue sisAojdwa |eao| adeanodul

suoljeulsap
je sanije) 1aMoys

pue a8eJ03s jiq 94nI3s
0} SS320€ 3seadu|

4,P3sN [12M 3 01 Ajay1| 553
9Je 3J0M1}aU J95Je| B 0} 09UUOD J0U Op 1By} SAIH|19.) 3]dAdIg

adejuoi{ yinos 3 39|10 e
M0\ g 98e1U0I{ YLION e
yauny) 13 98e1U0I4 YINoS e

$91N0. Y10M1au 3]2AdIq

w9} Suo| pue wua} 1oys pasodoud yum aies3a1u|
S91n04 319 Sul3SIXS pue sal|1oey

9[0Ad1q pasodoud usamiaq uo1393UUOI d4nSu]

sanioe} 9PAdIq Jo
AnAndauuo0d azjwixep

mhqﬁmw>yMwmw

J0 uondadiad ay3 apinoad eyl salijide) 919Ad1q asn 01 Aem
J13Y3 Jo 1no 03 03 ssaudul|im e Aq pasuejeq si siyl ysnoyje
SWI} PUB 9JUBISIP SZIWIUIW 1BY] S9IN0J 3sh 0} 43)3.d SISI|PAD

NIOA e
yainyy e
983100 e

1013sIQ |BIIPSIA 9Y) pUB UMOIUMOQ

WwoJj 4104 ‘uoilels uolun 03 SUoIPaUU0I sAoIdw|
punoqyyiou Apiejnaied ‘4opliiod

91 8uISs04d $19243S UO Sal}|19e) 9[9Ad1q S2ueyu]
ugisap Ay1oes Jo a3nou

y3noay3 sswn|oA d1jesy ysiy o3 ainsodxa Suipione
9|IYM SUOIIeUIISOP pUe SUISII0 U9aM]aQ SIDURISIP
Sziwiulw eyl sall|1oe) 319A21q 4O SHI0MIaU 31eau)

S1s119A3 104 s@3nou
3|qeuisap jsow Suoje
sanyoey 3jaAdiq 91ed07

o/-e16o521P1USA J0J0W W0y uonteledss |eaisAyd pasesuoul

S1 9431 papinoud s|elalie awn|oA 1aysiy asn Aew ing speod
SWN|OA MO| UO 198} 9|9A21q Suisn J4aja4d 3jdoad
L—eeS1PBA1 31240 pue

saue| 9]2A21q aJe 243y J1 9]9Ad 01 A|9y1| 910w 3q Aew 3jdoad

93ejuo0.4 yuon

pue a8uesQ Suoje yoes19PA) e
J40A

01 yainy) wody 98ejuoid YuoN e

sJalieq [eaisAyd jo asn ysnoayy

syoeu3 91942 uo suelysapad YuMm S121|4U0I SZIWIUIIA]
S95E9J0Ul SWN|OA Aempeou se dlyjed

woJj uonesedss |eaIsAyd jo |9A3] Suiseasdul asn
speou Auepuodas

pue Jouiw Suoje saue| 9]9A21q 10 syIe4] 9]9Ad apinoid
9|qissod

J1 S|elIalle uo saue| 3|9Ad1q PaJayng-uou PIOAY ‘Saue|
9|2A21q paJayng 40 syaedl 3|9Ad azi|1an ‘sjelsare Suoly

SWN|OA d1jea) peol
10} 91endoidde ase jeyy
Sal|1oey 9)lq spino.id

ww\BﬁNgB&mm Su19A2 Jo uondadiad aseasdul

Aew saunieay uo1309s491ul pue ‘syoeul 9|94 ‘saue| 3|2Ad1g
mmmc__u\,u 01 J31ueq 1sadue| 9q Aew Ayajes Jo yoe)

paAI224ad ‘S1apld Pa||13S/3USpIHU0D I1sed| ay3 Joj Ajie|ndinied

JOpIJJ0I 413Ul °

s3uissoJd 9|9A21q pa40|0d

Jo pasied pue ‘sulssoud ysnouys ‘saxoq axiq az1j1in
S9|21Y3A JOIOW WOJ) U0I33304d SZIWiXew

1eY3 SyoeJ) 3|94 40 Saue| aYiq paJapng apInoid

Ayajes jo uondassad
9ay1 Supueyua

Aq sasijpAr-uou juasind
Jo Ajianoe aseasou|

199443 paie|aYy-yi|eaH Jo Iuaping

(s)aus Aond

SUOIY |ellualod

uoljepuswuwioday

A31n1300 [D21SAyYd 351124219 30w 04d 0 SUOCIIDPUIWIWOIAY :g-Z




G9 Jo TG a3ed

s3o1puaddy :ZT uoI1193§

,M1aN3s Yseud asealnap Aew syjemapis Japim
S)|EMBPIS YIIM IS0 UBY) SY[BMIPIS INOYUM SIUSWSS
1934315 Suoje Aj9yj1| a4ow oq Aew suoisi||0d uelisapad-ad1ysaa

JOpILI0D 3J13Ug

S)[EMB3PIS JBPIM SPIACI
519315 ||B SuO|e S)|eMapIS 3PIN0Id

saly|oe}
yul| uelsisapad adueyul

451211302 9oNnpal Aew s9PdIYaA Suluiny

0} suelisapad uius|e sdupdew Juawaned pue sudis
Suelpaw pasies Ag pajesdniw ‘sared yseud

uenlsapad Jaysiy yum paierdosse aq Aew (syuswanosdwi
|ellue1sgnNs JaYlo INOYUM) SUO|. 3|EMSSOID padJew

e SulAey ‘Sswn|oA d14jedl Y31y Yyum speod suejiiinw ug
peresegS PUBIS! UISSOUD

uel3sapad 40 asn Yim padnpau 9q Aew SuoIs!||0d UeliIsapad
26-ca2121UPA pUE sueliisapad usamiag

S19113u02 22npaJ Aew sjeudis aseyd uelu1sapad AISN|IXT

93puq 19941 ya4nyd

9389]|0) 3 98e3U044 Y1nos
yainy) 3 adeluod4 ynos
939||10) pue

340 U9aMIaQ 98e3u0.4 YInos
989)|0) %3 98e1U044 YlION
yainy) g adejuod4 yuoN

s3upjew juswaned pue sudis
YHM S3]21yan Suluani 40} 00| 03 suelsisapad U3y
S|eusis umopiunod uelsapad Jo asn anuIU0)
Suijeusis aseyd uelsysapad dAISN|IXS 4O SN ANUIUO)
‘uelpaw pasieJ e a1esoduodul ‘Asessadau 4| “9|qissod
9J9YM SUOI1I3SJIU] PB]|043UOIUN IB SH|BMSSOJD PIOAY
SUOISUIXd

g4nd ‘spue|si 98nJaJ ‘sueipaw uellsapad O

:YyHUM 22uelsip Suissoud uelilsapad Sziwiuln|

s8uissosd
uensapad asueyu3y

Ainful leuonnualuiun Joy
|eraualod ay3 saseasdap saysedd jo Aduanbauy ayi Suiziwiuiy
... Aouanbauy
88'£8'6L
yseud Jo Jueuiwlalap Atewnd e S| aWN|OA d1jjed |

S19941S
S$S0JD pue JopluJ0od aJljug

uoleliodsuesy olignd pue 3ulpAaiq pue Supjjem
Se 4yans ‘uollelsodsuel) JO SWI0 a1eualje a8eanooul

3WIN|OA d1jje4) SZIWIUIA

wm> ellusuodxa S9sea423p Salll|eley JO Sl pue

salnful uelisapad Jo A1149AIS ‘953423 SPaads d|2IYaA Sy
gSueap pue sanful %\mm;mmb uelsapad qm\_ummgm
9|21YaA pasnpas Yyum pajeldosse aq Aew Suiw|ed diged |
mwmvmmam Suesado Jamo| Yum S193.31s JomoJleu

ueyl sayseud uelisspad alow Yym pajeldosse aq Aew
spaads Suijesado Jay3iy pue saue| [9ABL} SPIM YHM Speoy
25258940l osje Aew Aduanbauy yseuad uerysapad

‘9seaJdul saue| < 10/pue 1J0S< SpeoJ Jo uolodoud sy sy
gSERJe Uequn ul Ajeinonued oge,SOUSEID [E2EY

pue [e10] PaseaJdul YIM paleldosse ag Aew saue| JapIM
¢,519911s MouleU

939|100 B
JJOA USIMISQ 98e3U0I4 YINos

s3]ge3 paads JO ‘SUOISUIIXD gand ‘Spue|s| a3nyau
uelysapad se Yyons sa4nieay Suiw|ed dijeds Jaylo asn
9|qiseay 3UuXD

uo asea13p osje Aew BulALIp dAIssa188e ¢, 35B3199P SYIPIM 192415 Yauny) Suiydeosdde 15918343 03 YIpIM peo. [B103 PUB YIPIM SUe| ZIWIUIIA paads
peoJ |10} pue aue| se auljdap spaads Suiesado 3dIYaA PUNOQISaM p¢ d1noy Hwi| paads aziwiuln 3]21YaA J030W SZIWIUIN
510343 paie|ay-yijeaH annejuasaiday (s)aus Aiong SuoIYy |enualod uoljepUAWIW0IY

Ainlui [puonyuajuiun asnpai pup A1afps uplilsapad anoidwil 01 SUCIIDPUIWIWOIRY :)-Z




G9 Jo ¢S 98ed

s3o1puaddy :ZT uoI1193§

MNEm__u\G JO Jaqwinu ay3) YyUMm pajeldosse
Aj|9s49Aul SI 9184 Ysedd 1s119A 1ey3 s35238ns 92UaPINS SWOS

9A0(Qe suollepusawwodal 23S °

asn 3dAdlq aseasdu|

Noﬁm:__o_m_\» 9|1Yy9A-10J0W IseIDUI pUB  S3|IIYIA-J010W
YUM $12113u02 92npau Aew sjuswiead) 3uiSS04d U011I3SID1U|
S101|4U02 9dNpal

eorzor M P
pue s3|a1yan-1010w Aq ulp|aiA asealoul Aew saxoq ay1g

9389]|0) 3 98e3U044 Y1nos
yaany) 3 adeluod4 yinos
989||10D g 98ejuo.4 yuoN
yainy) g ageiuou4 yuoN

sa11|19e} Sulss0.d

pue saxoq 93Iq 0} uollualle MeJp 0} ageudis aziliN e
s3u|SS04d pue saxoq 21q 40 ash aledoidde

SuipJe3al uoinedNpPa JSALIP pue 1SIPAd SpINOId e
9|qissod

9J9YM SSUISSOJD UOIIISSI9IUI PRJ0|0D 1O PISIe S
saue| 9|di3|nw ssoude suiny

19| 9[2A21q 31e)I[108) 01 S9Nanb uiny a8els omyasn e
sjuswaAow

Suluiny o1j109ds a1e11|108) 01 S9XOQ I PAIO|0I SN e

Su0I1123S491ul 3
S19113u03 32A21g-3d1YaA
Jojow aziwiuip|

pausisap Aj|nja.4ed j10u aJe sayoeosdde JI SUOIIISSIDIUI
1€ S3YSEe.D JO ySl4 paseaJdul 0 pes| Aew syoed) a|2A)
Noﬂwmmuu_c e

919A21g9-321YyaA J010W donpas Aew s3upjiew aue| ysnoayl
TororS2UOZ WIJU0d Ul S1512A019 01

Buip|alA a)d1yaA Jojow aseasoul Aew s3upiew aue| ysnoay

201°89

ya4ny) 3 98e3u044 Yyinos
9|dwa] %3 98e3u044 YlON

98euen) 199115
9|dwa] e adejuo.4 yuoN

yainy)
8uiyoeoidde agejuou4 yuoN

'sayseJsd ,ooy-1ysu,, 4oy
Sl Je asoy) Ajiejnoilied ‘sajaiyaA Jojow 03 AjjigIsIA
1519A21g 4nsSua 01 SUOI329s43Ul 0] Saydeoldde
doeul 99A2 Jo uSISap 01 UOIIUSNIE ASO[D AAIDH e
saue| y3nouys jo asn sadoud
1noge s1s1[9A2 pue sIsAlIp 10nJisul 0] 93eusIs asn e
S1UaW)eaJ] palo|od 10 SModleys O
siaAnauew 3uineam xa|dwod Joj Ajaendiued
‘s)2e4) 91942 10 Saue| Y1 SSOJD SIIIYIA-1010W SI3YM
seaue 91eaul|ap 01 sSupjiew ySnodyl sue| Iqasn e

sayoeoidde
uoI1329S433ul 3B

pue suoiaas yui| Suoje
$191];u02 3]9A21g-3]21YyaA
Jojow dziWulAl

ocSIEMBPIS
uo Sulpld yum sanful pue sayseJd Jo sl paseatou|

23ejuoJ4 yuoN
3 93ueJQ Suoje yoeJ3 9|2AD

*Sy|emapis woJj pajesedas Ajjensia ‘a|qissod
10U J1 40 ‘AjjeaisAyd aq pinoys syoeJ1 9)oAd pasiey e

SPI|u0d
uenysapad-isipAd pioay

S9SeaJ29ap Sl INg SJspll

paseaJsdul Yim asealoul Aew sayseud Jo Jaquinu 33n|osqy
geS21HI108) 3124014

UO0I1995 Yul| PR1LJIPAP YHM Sayse.d 3|9AdIq JO 3SIu padnpay

JOpIJJ0I 413Ul

saue| 9]9A21q JO syoet} 9|0Ad PaIedIPap BPINOId

suo1129s
yuij Suoje syaesy 3pAd
10 saue| djiq zinn

199443 paie|aYy-yi|eaH Jo Iuaping

(s)aus Aond

SUOIY |ellualod

uoljepuswuwioday

Ainful ipuonyuajuiun asnpad pup A1afos 1s112421q anoidwii 01 sUCIIDPUIWIWOIRY :d-C




Appendix 3: Glossary*

Active commuting: walking or biking for the purpose of commuting

Bicycle facilities: physical elements of the environment designed specifically for the use of bicyclists, including, bike
lanes, cycle tracks, bike boxes, storage lockers, showers, etc.

Bikability: how friendly an area is to biking

Bike box: a designated area for bicyclists at an intersection with a traffic signal that places them ahead of stopped motor
vehicles, and therefore allows bicyclists to safely cross or turn prior to the motor vehicles

Bike lane: a type of bike facility that is part of the roadway but is exclusively for bicyclists, as designated by a painted
white line

Buffered bike lane: a type of bike facility similar to a bike lane, but in which there is a wide painted area separating
motor vehicles from bicyclists rather than just a single white line

Buffer: a geographic area defined by drawing a line around a geographic feature at a specific distance from that feature

Section 12: Appendices Page 53 of 65



Built environment: features of the environment designed, constructed, or installed by people
Census tract: a geographic area defined for the purpose of collecting census data

Centers for Disease Control: the division of the federal government responsible for studying, protecting, and promoting
public health

City-level: a unit of analysis that is focused on an entire city, rather than smaller components of the city (i.e.
neighborhoods) or individuals that live within it

Conflicts: undesirable interactions between motor vehicles, bicyclists, and pedestrians that result in a collision or
avoidance maneuver by at least one party

Connected street pattern: a street network characterized by a greater number of intersections and smaller block sizes
as opposed to many dead end streets and long distances between intersections

Countdown timers: pedestrian signals that display the amount of time remaining before the signal changes to “Don’t
Walk”

Cycle track: a type of bike facility that is parallel to motor vehicle traffic but bicyclists are physically separated from
motor vehicles by parked cars, planters, or a curb

Exclusive phase pedestrian signals: a pedestrian signal at intersections that stops motor vehicle traffic in all directions
Dissemination: the process of sharing the findings of a study with stakeholders

Environmental audit: a process of systematic collection of information about the physical environment

Geographic information system (GIS): computer software for mapping and analyzing geographic data

Infrastructure: the physical elements of roads, including sidewalks, bike paths, signs, lights, etc.

Link facilities: sections of roadway between intersections

Literature: a general term that refers to professional scientific journals, published reports, and other scholarly
information

Section 12: Appendices Page 54 of 65



Literature review: a process of systematically gathering and analyzing information about a specific topic from scientific
journals, published reports, and other scholarly information

Metropolitan statistical area: a geographic entity consisting of one or more counties, including one with an urban area
and possibly adjacent counties with a high degree of social and economic integration

Mixed-use: the use of a building, set of buildings, or neighborhood for more than one purpose

Neighborhood-level: a unit of analysis that is focused on an entire neighborhood, rather than smaller components of
the neighborhood (i.e. blocks, streets, or intersections) or individuals that live within it

Prevalence: the percentage of a population with a specific health condition

Stakeholder: a person or organization that has any interest in the outcome of a decision

Through lane markings: roadway markings that highlight areas where bicyclists could be crossing intersections or the
path of motor vehicle traffic

Traffic calming features: physical elements of the built environment that reduce traffic speeds by modifying driver
behavior

Transportation redevelopment: the process of removing and reconstructing the infrastructure necessary for
transportation

Unintentional injury: bodily injury that is not caused on purpose (often referred to as accidental injury)
Walkability: how friendly an area is to walking

30% Plan: a preliminary plan of a project that requires approval by regulatory and funding bodies prior to further project
development

*All bike facility images reproduced with permission from the National Association of City Transportation Officials Urban
Bikeway Design Guide. http://nacto.org/cities-for-cycling/design-guide/
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