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Whether people are healthy or not, is determined by their circumstances and
environment. To a large extent, factors such as where we live, the state of our
environment, genetics, our income and education level, and our relationships with
friends and family all have considerable impacts on health, whereas the more
commonly considered factors such as access and use of health care services often
have less of an impact.” —The World Health Organization

Our transportation systems and the characteristics of our neighborhoods have a substantial impact on
our health. Transportation systems and neighborhood characteristics can benefit people’s health by
helping them access basic necessities like grocery stores and health services. At the same time, they can
have negative consequences. For example, when transportation systems and neighborhoods lack safe
places to walk and bike, people tend to be less active and suffer from obesity, diabetes and other health
problems as a result. The consequences are costly too. In 2008 alone, the health costs of the U.S.
transportation system totaled an estimated 400 billion dollars. These costs are attributed to a myriad of
side-effects from traffic collisions and air pollution to obesity."

For a long time, transportation and land use planning did not consider the health costs and benefits of
projects. That is changing, for we can no longer afford to ignore transportation and land use impacts on
health. New practices, tools and collaborations are emerging throughout the United States to
incorporate health considerations into project planning. Health Impact Assessments (HIAs) are among
these. The HIA approach is a practice for assessing the potential effects of a proposed policy or project
on the health of a population and the distribution of those effects within the population.

This HIA report provides policymakers, planners, community members and other interested
stakeholders with information about how the Bottineau Transitway and surrounding land uses could
play an important role in improving the health of our communities. This report is intended to help
stakeholders consider health as they make decisions and participate in the next phases of the Bottineau
Transitway project development and Bottineau station area land use planning. It provides
recommendations for advancing the transitway’s positive health impacts.

Overall, the HIA findings show that the
Bottineau Transitway offers real potential to
improve health for communities living near
the transit stations. People accessing the
light-rail line who live elsewhere in the
region could also benefit. From a public
health perspective, the findings support the
construction of the Bottineau Transitway.
The magnitude of the project’s impacts on
health and who is impacted will depend on
surrounding land uses and the strategies to
ensure access to the new light rail transit’s
(LRT’s) benefits.




About the Bottineau Transitway Map 1: The Bottineau Transitway
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Sources: Hennepin County, MN Department of Transportation

About this Report

This report and the process to develop it followed leading standards, frameworks, and practices in the
HIA field. The findings and recommendations are based on continuous input from the Bottineau
Transitway HIA Advisory Committee, interviews with stakeholders, focus group discussions, a breadth of
data sources, analysis from earlier reports and processes related to the Bottineau Transitway, and
extensive literature review. Asis common for most HIAs, this report does not provide quantitative
estimates of expected health outcomes. The data and methodologies for making quantitative health
predictions for a transit project of this scale are either unavailable, would not offer reliable or valuable
estimates, or would require time and resources well beyond those available for this HIA.

The Bottineau Transitway HIA Advisory Committee guided the direction of the HIA and provided
feedback on each stage of the HIA process. The Committee consisted of representatives of community
organizations and networks, public health practitioners and researchers, transit engineers, the HIA
project consultants, and neighborhood association board members. A list of the Committee members
can be found in the acknowledgements at the beginning of the report.



Bottineau Transitway HIA Goals

The Bottineau HIA Advisory Committee identified the following five key goals for the overall HIA process.

1. Educate Bottineau Transitway stakeholders and decision-makers about the connections
between transportation, health, and health equity.

2. Engage diverse stakeholders most impacted by the Bottineau Transitway and incorporate their
input into recommendations for optimal, equitable health outcomes.

3. Make recommendations that support greater equity and optimal community health outcomes,
and that reflect the interests and priorities of the impacted communities.

4. Influence decision-making to ensure that equitable and optimal community health benefits
result from the Bottineau Transitway project.

5. Build and strengthen partnerships between community organizations and government agencies.

Summary of Existing Conditions

The Bottineau Transitway will serve an increasingly diverse area.

The proposed line intersects with cities that differ greatly in population density, median income, poverty
rates, unemployment rates, average age, and percentages of foreign-born, minority, youth, and senior
populations.

From 2010 to 2030 the population in the Bottineau Corridor cities is anticipated to grow by about
80,000 people. This represents nearly a third of the population growth anticipated for all of Hennepin
County.” Demographic shifts are also occurring. Minority, low-income, and foreign-born populations
have all increased in the Bottineau Corridor cities between 2000 and 2010. The changing and
increasingly diverse population indicates that the new transitway will serve communities with a wide
range of needs and strengths.

The Bottineau Transitway is situated in a region facing social and racial equity challenges. Many
measures including unemployment, educational attainment, and health outcomes indicate stark
disparities for minority and low-income populations in Hennepin County and the greater metro area.

In Hennepin County, low-income communities and communities of color have higher rates of
preventable health problems such as obesity and type Il diabetes than do white and higher income
populations. Other disparities in health include life expectancy, stress, rates of cancer incidence, and
traffic fatalities. These disparities are the result of a wider set of forces: economics, social policies,
politics, and our built environment. It is important that the health-promoting benefits of the transitway
reach these communities.

Much of the built environment in the suburban Bottineau Corridor cities, as well as in the county and
region, is characterized by job decentralization, low density development, and land-uses that
prioritize automobile use over non-motorized forms of transportation. These characteristics influence
health outcomes and health disparities in the region. Though the built environment caters largely to



automobile-oriented land uses, there are some areas along the Bottineau Corridor where between 19
and 58 percent of households do not have cars, which indicates a need for transit service and land uses
that are designed for motorists and non-motorists alike.

Summary of Findings

Through the HIA process, many potential project impacts were considered from which six categories of
health determinants emerged for detailed assessment. Health determinants are the circumstances that
affect population health. Health determinants include factors such as where people live, the state of
their environment, genetics, income and education level, and relationships with friends and family. This
HIA focuses on health determinants categorized as physical activity, location affordability, employment,
education access, traffic safety, and healthy food access. It also includes brief explanations of the
potential health impacts of air quality, social cohesion, noise and vibration, and crime and personal
safety.

Overall, the Bottineau Transitway has the potential to improve health in the region by influencing
multiple factors that shape our health. The new transitway could have health benefits for communities
by improving physical activity levels, employment access, housing and transportation costs, traffic
safety, education access and access to healthy food.

Enhancements to the land uses surrounding the station areas could greatly advance the new LRT’s
impact on health. The Bottineau Transitway is very likely to be accompanied with some degree of
development and capital improvements with transit-oriented development (TOD) characteristics and
with improvements to pedestrian and bicycle facilities. Such improvements, though still early in the
planning stage, could serve to greatly advance the new LRT’s impact on health through improving
walkability, improving location affordability, spurring job growth, reducing pedestrian and bicycle traffic
fatalities and injuries, and encouraging the placement of vendors of healthy, affordable food.

The degree to which these health promoting benefits reach communities experiencing health
disparities, such as minority and low-income populations, will depend on measures to ensure their
access to the LRT. For communities that are experiencing health disparities in the Bottineau Corridor
cities, the proposed transitway project represents an opportunity to improve health and address health
disparities. For example, adjustments to the bus connector route service and preserving and supporting
affordable and mixed-income housing near transit locations could facilitate accessibility to the new
transitway project and its benefits for these populations.

The Bottineau Transitway could increase people’s daily Why physical activity matters for

physical activity. Nationally, people who use transit get 24 health

minutes of exercise per weekday just by walking to and Research shows that exercise is vital

from transit. The Bottineau Transitway will likely increase for good health. However, about half

transit ridership, which could result in more people walking of adults and three-quarters of

to and from transit. children living in Hennepin County do
not get the recommended levels of

The station areas of the transitway could include improved exercise.

environments for biking and walking, such as more



crosswalks and paths. Research shows that streets that are safe and comfortable for pedestrians and
bicyclists encourage people to get exercise as part of their daily routine.

The Bottineau Transitway will improve access to Theodore Wirth Park with proposed station options
near Golden Valley Road or Plymouth Avenue. Studies show that when people have access to parks they

are more likely to be physically active.

The Bottineau Transitway could make the combined costs
of housing and transportation more affordable.
Transportation and housing costs are the two largest
expenses for American families. Sometimes neighborhoods
that have low housing costs can be expensive to live in
because people have to drive most places and end up
spending more on transportation.

The Bottineau Transitway could help make the combined
costs of housing and transportation more affordable
because neighborhoods with access to transit, walkable
streets and a variety of services have lower transportation
costs. The new transitway also has the potential to raise

Why location affordability matters
for health

Households that have lower
transportation costs have more left
over in their budgets for resources
that promote health like nutritious
food and health care. Budgets that
are less burdened by transportation
costs can also help to reduce stress
and prevent foreclosure and
homelessness.

property values, which could spark economic development, increase housing options in station areas,

and help homeowners access capital for home improvements.

In some cases throughout the country, property value increases have reduced the affordability of the
housing stock. Cities, communities and developers should work together to keep housing options
affordable in station areas. These efforts can ensure that neighborhoods near the transit stations

continue to be affordable for low-income households.

The Bottineau Transitway could improve access to jobs for
communities in the station areas. Increasing transit
connections to jobs throughout the region expands people’s
options for employment. The light-rail line also encourages
economic growth and more jobs in communities
surrounding the transit stations. The construction and day-
to-day service of the Bottineau Transitway will also create
jobs in the construction, operation, and maintenance fields.

Currently, jobs are spread throughout the region, making it

Why employment matters for health

When people have quality jobs that
provide a living wage they tend to live
longer and have better physical and
mental health. Many factors affect
whether a person is employed and
what kind of job he or she has. One
important factor is transportation.

difficult and expensive for workers with limited car access to reach potential jobs. In some areas of the
Bottineau Corridor, nearly 60 percent of households do not own a vehicle.



The Bottineau Transitway will provide access to
educational and vocational institutions.

The Bottineau Transitway will connect riders to North
Hennepin Community College and other educational and
vocational training institutions in the project area, which will
help to increase education access, especially for students
with limited car access or for those for whom transportation
costs are a barrier to enrollment. Currently, some students
living in Hennepin County find that limited car access and
high transportation costs are barriers to attending college.

The Bottineau Transitway could improve traffic safety.
Transit is one of the safest forms of transportation available.
More people riding transit means people will be using a
safer mode of transportation and will be less likely to be
involved in traffic crashes.

The neighborhoods surrounding the transitway stations
could include improved environments for walking and
biking, such as more crosswalks and bike lanes. Such
investments can reduce the risk of traffic-related injuries
and deaths.

Research shows that streets that are safe and comfortable
for pedestrians and bicyclists encourage more people to
walk and bike. When more people are walking and biking
there are lower rates of traffic accidents involving
pedestrians and bicyclists.

The Bottineau Transitway could improve access to healthy
food. Investments in station areas could encourage the
placement of grocery stores nearby. The Bottineau
Transitway could also help households decrease their
transportation costs, freeing up more of their income for
nutritious foods. However, more research and evidence is
needed to identify the link between transit service and
healthy food access.

Less than one-third of residents living in cities along the
Bottineau Transitway eat recommended amounts of fruits
and vegetables.

Why education matters for health

When people have more education
they have better chances of securing
jobs that pay well and do not expose
them to dangerous or unhealthy
conditions. They also gain knowledge
and skills that help them access health
information and resources.

Why traffic safety matters for health

Injuries from motor vehicle crashes
can impact quality of life and have
huge costs for the people involved
and their families. In 2011, 5,089
people were injured in crashes in the
cities along the Bottineau Transitway.

From 2001 to 2011 there were 5,094
total lives lost in collisions in the State
of Minnesota. In 2011 alone, there
were more than 72,000 motor vehicle
crashes resulting in 368 deaths
statewide. Out of the 368 deaths, 40
were pedestrians.

Why healthy food access matters for
health

Good nutrition is vital to health,
disease prevention and childhood
development. A growing body of
research provides evidence that
environmental and socioeconomic
factors, such as access to healthy
foods, influence people’s food choices
and diet quality. When people have
access to healthy food options they
are better able to include healthy
food in their diets.
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Bottineau Transitway Health Impact Assessment — Executive Summary

Summary of Recommendations

Our environments and transportation systems play a major role in shaping the health of communities.
The Bottineau Transitway and the land use changes that it could spark present a valuable opportunity to
address health challenges in this corridor.

The following is a list of five key recommendations for the next phases of project development and
station area land use planning to advance the transitway’s positive impacts on health. These
recommendations were developed based on input from the Bottineau HIA Advisory Committee and
focus group participants and on HIA findings and strategies culled from research, case studies, and other
HIAs. A complete list of recommendations can be found in the Recommendations section of this report.

The neighborhoods along the transitway are unique and have different characteristics; therefore, each
will have different needs. For this reason, not all recommendations will apply to every neighborhood.

Recommendation to:
Metropolitan Council
and

Hennepin County

Recommendation to:
Metropolitan Council,
Hennepin County,
and Bottineau
Corridor cities with
support from

Metropolitan Council
and Hennepin County

Recommendation to:
Bottineau Corridor
cities with support
from Metropolitan
Council and Hennepin
County

1. Conduct additional analysis to determine transit-dependent, low-income,
minority, immigrant, non-English speaking, disabled, senior, and youth
populations in the Bottineau Corridor cities who live outside the Bottineau
Station Areas but for whom a connector route service could efficiently
connect them to the Bottineau Transitway.

Rationale: The HIA findings show that these populations are experiencing health
disparities and that the Bottineau Transitway is likely to offer many positive health
benefits. Ensuring these populations will have access to the Bottineau Transitway
means connecting them to the transitway’s wide range of health-related benefits.

2. Continue to engage populations living in the Bottineau Corridor during the
Bottineau Transitway Project Development and Bottineau station area land
use planning processes and incorporate engagement strategies to reach
traditionally underrepresented groups such as low-income, minority,
immigrant, and non-English speaking populations.

Rationale: The HIA findings show that these populations are experiencing health
disparities. Meaningful participation from these populations could result in both the
light rail line and station areas better serving their needs and creating better access for
them.

3. Focus Bottineau Corridor cities’ residential and commercial growth in the
station areas and implement zoning, parking requirements, and building
codes that encourage higher density, mixed-use development and benefit
existing communities.

Rationale: Targeting growth in these areas will help increase transit-accessible
employment opportunities and could improve location affordability. A large body of
research shows that employment and lower housing and transportation costs for
households can have numerous health benefits. Automobile-oriented development
decreases physical activity and limits access to employment, education, and healthy
foods for transit-dependent and low-income populations and is associated with
increased traffic fatalities and injuries for pedestrians and cyclists. Higher-density,
mixed-use development is more accessible for transit-dependent populations, requires
less driving and can also result in better environments for walking.
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Bottineau Transitway Health Impact Assessment — Executive Summary

Recommendation to:
Bottineau Corridor
cities and

Hennepin County

Recommendation to:

Bottineau Corridor
cities and Hennepin
County

4. Incorporate pedestrian and bicycle infrastructure improvements into
station area plans to improve traffic safety and facilitate access to the transit
stations by foot and bike.

Rationale: This will improve traffic safety and facilitate bike and pedestrian access to
the transit stations, thereby increasing the opportunity for physical activity. Facilitating
bike and pedestrian access can also improve economic growth for surrounding
businesses.

5. Preserve existing affordable housing and support the development of
affordable and mixed-income housing near transit locations using strategies
that have been successful for other transit-related investments throughout
the U.S.

Rationale: This could also help ensure more transit-dependent, minority and low-
income populations have access to the new light rail line’s wide range of health-
related benefits.

12



Our transportation systems and the characteristics of our neighborhoods have a substantial impact on
our health. Transportation systems and neighborhood characteristics can benefit people’s health by
helping them access basic necessities like grocery stores and health services. At the same time, they can
have negative consequences. For example, when transportation systems and neighborhoods lack safe
places to walk and bike, people tend to be less active and suffer from obesity, diabetes and other health
problems as a result. The consequences are costly too. In 2008 alone, the health costs of the U.S.
transportation system totaled an estimated 400 billion dollars. These costs are attributed to a myriad of
side-effects from traffic collisions and air pollution to obesity.?

For a long time, transportation and land use planning did not consider the health costs and benefits of
projects. That is changing, for we can no longer afford to ignore transportation and land use impacts on
health. New practices, tools and collaborations are emerging throughout the United States to
incorporate health considerations into project planning. Health Impact Assessments (HIAs) are among
these tools. The HIA approach is a practice for assessing the potential effects of a proposed policy or
project on the health of a population and the distribution of those effects within the population.

The Bottineau Transitway (METRO Blue Line Extension) will bring light rail transit (LRT) into the
northwest area of the Twin Cities. As a major infrastructure project, it will shape the transportation
system and neighborhood characteristics in the Bottineau Corridor and thus has the potential to impact
health. Based on this premise, Hennepin County conducted an HIA to assess the potential effects of the
Bottineau Transitway on the health of communities living near the Bottineau Transitway and in the
region.

This HIA report provides policymakers,
planners, community members and other
interested stakeholders with information
about how the Bottineau Transitway and
surrounding land uses could play an
important role in improving the health of
our communities. This report is intended to
help stakeholders consider health as they
make decisions and participate in the next
phases of the Bottineau Transitway project
development and Bottineau station area
land use planning. This report provides
recommendations for advancing the
transitway’s positive health impacts.

The primary intended audiences for this report are the Hennepin County Regional Railroad Authority
(HCCRA), the Metropolitan Council, city planners involved in station area planning for the Bottineau
Transitway, and community members and stakeholders of the Bottineau Transitway.

The Bottineau Transitway HIA Advisory Committee guided the direction of the HIA and provided

feedback on each stage of the process. The Committee consisted of representatives of community
organizations and networks, public health practitioners and researchers, transit engineers, the HIA
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project consultants, and neighborhood association board members. The advisory committee members
reviewed HIA drafts and participated in six meetings of two hours each throughout the HIA phases to
provide feedback on the HIA process, project scope, and findings. A list of Committee members can be
found in the acknowledgements at the beginning of the report.

The findings and recommendations in this report are based on continuous input from the Bottineau HIA
Advisory Committee, interviews with stakeholders, focus group discussions, a breadth of data sources,
analysis from earlier reports and processes related to the Bottineau Transitway, and extensive literature
review. As is typical for most HIAs, this report does not provide quantitative estimates of expected
health outcomes. The data and methodologies for making quantitative health predictions for a transit
project of this scale are either unavailable, would not offer reliable or valuable estimates, or would
require time and resources well beyond those available for this HIA.

This report and the process to develop it followed standards, frameworks, and practices recommended
in leading guidebooks and reports in the HIA field including Human Impact Partners’ “A Health Impact
Assessment Toolkit: A Handbook to Conducting HIA, 3™ Edition”,* The National Research Council’s
“Improving Health in the United States: The Role of Health Impact Assessment”,” The International
Association of Impact Assessment’s “Health Impact Assessment: International Best Practice Principles”,®
and “Health Impact Assessment: A Guide for Practice” by Rajiv Bhatia, Director of Occupational and

Environmental Health for the San Francisco Department of Public Health.’

Bottineau Transitway HIA Goals

The Bottineau HIA Advisory Committee identified the following five key goals for the overall HIA process.

Following the completion of the release of this report, these goals will be used to evaluate the HIA
process and outcomes.

1. Educate Bottineau Transitway stakeholders and decision-makers about the connections
between transportation, health, and health equity.

2. Engage diverse stakeholders most impacted by the Bottineau Transitway and incorporate their
input into recommendations for optimal, equitable health outcomes.

3. Make recommendations that support greater equity and optimal community health outcomes,
and that reflect the interests and priorities of the impacted communities.

4. Influence decision-making to ensure that equitable and optimal community health benefits
result from the Bottineau Transitway project.

5. Build and strengthen partnerships between community organizations and government agencies.
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Definitions of Key Terms

Below is a list of key terms and how they are defined for the purposes of this report.

Bottineau Corridor: In this report, the Bottineau Corridor is the geographic area that falls within a half-
mile radius of the Bottineau Transitway.

Bottineau Corridor cities: cities whose borders fall within a half mile of the Bottineau Transitway. These
include Brooklyn Center, Brooklyn Park, Crystal, Golden Valley, Minneapolis, New Hope, and
Robbinsdale. When possible, data will focus on north Minneapolis rather than the entirety of
Minneapolis because it is the section of the city closest to the line and is a distinct geographic area with
much of it physically separated by Interstates 394 and 94 and the Mississippi River.

Bottineau Station Areas: In this report, station area is a half-mile radius surrounding a proposed station
location.

Draft Environmental Impact Statement (DEIS): The Environmental Impact Statement (EIS) process
includes the preparation of a Draft Environmental Impact Statement (Draft EIS or DEIS), which must be
made available to the public for review and comment. The Draft EIS is also distributed to public agencies
for review and comment.

The DEIS describes and discusses:

The purpose and need for the project;
The alternatives considered;

The impacts of those alternatives; and
The agencies and persons consulted.?

PWNPE

Equity: This report uses the Corridors of Opportunity definition of equity, which is the principle that
“everyone regardless of race, economic status, ability or the neighborhood in which they live has access
to essential ingredients for environmental, economic, social and cultural well-being including: living
wage jobs, entrepreneurial opportunities, viable housing choices, public transportation, good schools,
strong social networks, safe and walkable streets, services, parks and access to healthy foods.”’

Health Determinants: “Whether people are healthy or not, is determined by their circumstances and
environment. To a large extent, factors such as where we live, the state of our environment, genetics, our
income and education level, and our relationships with friends and family all have considerable impacts
on health, whereas the more commonly considered factors such as access and use of health care services
often have less of an impact. The determinants of health include: the social and economic environment,
the physical environment, and the person's individual characteristics and behaviors” —The World Health
Organization10

Health Disparities: A health disparity is defined in this report as “a particular type of health difference
that is closely linked with social, economic, and/or environmental disadvantage. Health disparities
adversely affect groups of people who have systematically experienced greater obstacles to health
based on their racial or ethnic group; religion; socioeconomic status; gender; age; mental health;
cognitive, sensory, or physical disability; sexual orientation or gender identity; geographic location; or
other characteristics historically linked to discrimination or exclusion.” - U.S. Department of Health and
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Human Services. The Secretary’s Advisory Committee on National Health Promotion and Disease
Prevention Objectives for 2020. ™

Health Equity: Health equity is the "attainment of the highest level of health for all people. Achieving
health equity requires valuing everyone equally with focused and ongoing societal efforts to address
avoidable inequalities, historical and contemporary injustices, and the elimination of health and health
care disparities." - U.S. Department of Health and Human Services, Office of Minority Health™?

Light Rail Transit (LRT): Light rail transit utilizes electrically powered vehicles that operate on two rails
and receive electrical power from an overhead wire. LRT vehicles are usually smaller and slower than
subways, but often travel faster and carry more passengers than streetcars or buses.

Locally Preferred Alternative (LPA): The LPA is the physical design concept and scope for a major
propsed transit investment that Hennepin County, Metropolitan Council, and the cities along the
transitway select.

Minority Populations: Minority populations include people belonging to Black, Asian, American Indian
and Alaskan Native, Native Hawaiian or Other Pacific Islander races and/or Hispanic ethnicity, as defined
in the U.S. Census.

New Starts: The New Starts program is the federal government's primary financial resource for
supporting locally-planned, implemented, and operated transit "guideway" capital investments. From
heavy to light rail, from commuter rail to bus rapid transit systems, the New Starts program has helped
to make possible hundreds of new or extended transit fixed guideway systems across the country.” The
region will apply for funding through the FTA’s New Starts. About half of the funding for construction of
the Bottineau Transitway is anticipated to come from the New Starts program.

Twin Cities 7-county metro region: includes the counties of Anoka, Carver, Dakota, Hennepin, Ramsey,
Scott, and Washington

Vulnerable Populations: populations that could be at risk for or are experiencing health disparities. The
Advisory Committee determined that, for the purposes of this report, the following populations should
be defined as vulnerable populations:

e  Families with small children

e Non-English speakers

e Persons with physical and developmental disabilities
e Seniors

e Youth

e Low-income populations

e Minority populations
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The Bottineau Transitway (METRO Blue Line Extension) will bring light rail transit (LRT) into the
northwest area of the Twin Cities. The 13-mile corridor will start in downtown Minneapolis, pass
through the cities of Golden Valley, Robbinsdale and Crystal, and end in Brooklyn Park. The Bottineau
Transitway will connect to the METRO Green Line and Green Line extension (Central Corridor and
Southwest LRT) and Northstar Commuter Rail at Target Field Station in Minneapolis. (see Map 2, page
18 and Map 3, page 19).

The Hennepin County Regional Railroad Authority (HCRRA) and the Metropolitan Council are the local
co-partners for the development of the Bottineau Transitway. Following publication of the Draft
Environmental Impact Statement (DEIS), the Metropolitan Council will become the sole transitway
project sponsor with HCRRA continuing to provide leadership of the land use planning.

The Bottineau Transitway will represent a major increase in transit service for the cities along the
transitway. The trains will run every 7 % minutes during rush hours, every 10 minutes during the
daytime and evening, and every 30 minutes during late night and early morning periods. Local and
express bus service will be maintained or enhanced throughout the corridor including connector route
service to Bottineau Transitway stations. This new LRT is anticipated to be in operation by 2020 and
provide an estimated 27,000 rides daily.

The transitway development process includes several phases: environmental review (including the Draft
Environmental Impact Statement (DEIS)), Preliminary Engineering (PE), Final Design, and Construction.
These phases are coordinated with the planning process for Bottineau station area land. The Hennepin
County Regional Railroad Authority (HCRRA) and the Federal Transit Administration (FTA), in partnership
with the Metropolitan Council, are preparing a (DEIS) in accordance with the National Environmental
Policy Act (NEPA) to analyze the Bottineau Transitway’s potential environmental impacts.

Hennepin County conducted this
HIA during the DEIS and station
area pre-planning phases. The
HIA provides supplemental
information on the relationship
between health and transit to
these transitway development
and land use planning processes.
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Map 2: The Bottineau Transitway route and station locations
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Sources: Hennepin County, MN DNR, MN-DOT
Note: The Plymouth Avenue and Golden Valley station locations are two station options currently under
consideration. The Bottineau Transitway will likely only include one of these stations.
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Bottineau Transitway Health Impact Assessment — The Bottineau Transitway Project

Map 3: Regional Transit System
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A Health Impact Assessment (HIA) is a structured process for assessing the potential effects of a
proposed policy, plan, or project on the health of a population and the distribution of those effects
within the population. The overarching goal of an HIA is to make the health impacts of decisions more
explicit and help shape decisions to improve a population’s health. HIA uses diverse quantitative,
qualitative, and participatory techniques including engagement of stakeholders with local knowledge.
The HIA framework is founded on widely-documented evidence that a broad range of social, physical
and environmental factors influence physical and mental health outcomes (see Table 1). These factors
are also known as health determinants.

Health Determinants: “Whether people are healthy or not, is determined by their circumstances
and environment. To a large extent, factors such as where we live, the state of our environment,
genetics, our income and education level, and our relationships with friends and family all have
considerable impacts on health, whereas the more commonly considered factors such as access
and use of health care services often have less of an impact. The determinants of health include:
the social and economic environment, the physical environment, and the person’s individual
characteristics and behaviors” —The World Health Organization

Table 1: Examples of health determinants
Fixed Individual Individual Health | Public Services and Environmental Social, Economic,

Factors Behaviors Infrastructure Conditions and Political

e Genetic e Diet e Transportation e Air, soil and e Poverty
makeup e Physical activity e Education water quality e Inequality

e Gender e Addictions e Health care e Community e Social cohesion

o Age e Coping e Parks noise and inclusion

e Existing health e Community centers | ® Disease e Political
conditions and e Economic vectors participation
disabilities development

¢ Housing adequacy

Source: Human Impact Partners

Health Impact Assessment principles and values

The Health Impact Assessment practice is based on five guiding principles. The International Association
of Impact Assessment defines these as the following™:

1. Democracy — “emphasizing the right of people to participate in the formulation and decisions of
proposals that affect their life, both directly and through elected decision makers. In adhering to
this value, the HIA method should involve and engage the public, and inform and influence
decision makers. A distinction should be made between those who take risks voluntarily and
those who are exposed to risks involuntarily.”

2. Equity — “emphasizing the desire to reduce inequity that results from avoidable differences in
the health determinants and/or health status within and between different population groups.
In adhering to this value, HIA should consider the distribution of health impacts across the



population, paying specific attention to vulnerable groups and recommend ways to improve the
proposed development for affected groups.”

3. Sustainable development — “emphasizing that development meets the needs of the present
generation without compromising the ability of future generations to meet their own needs. In
adhering to this value, the HIA method should judge short- and long term impacts of a proposal
and provide those judgments within a time frame to inform decision makers. Good health is the
basis of resilience in the human communities that support development.”

4. Ethical use of evidence — “emphasizing that transparent and rigorous processes are used to
synthesize and interpret the evidence, that the best available evidence from different disciplines
and methodologies is utilized, that all evidence is valued, and that recommendations are
developed impartially. In adhering to this value, the HIA method should use evidence to judge
impacts and inform recommendations; it should not set out to support or refute any proposal,
and it should be rigorous and transparent.”

5. Comprehensive approach to health — “emphasizing that physical, mental and social well-being
is determined by a broad range of factors from all sectors of society (known as the wider
determinants of health). In adhering to this value, the HIA method should be guided by the
wider determinants of health.”

The HIA process

There are many ways to conduct an HIA. Typically, the HIA process involves a series of key stages:
Screening, Scoping, Assessment, Recommendations, Reporting, and Evaluation and Monitoring. These
are the stages followed for this HIA. The final stage, Evaluation and Monitoring, will not be included in
this report because it will be addressed following the report’s completion. Table 2 summarizes these key
HIA stages.

Table 2: Key steps in the HIA process

HIA Stages Summary of Activities

Screening o Determine whether a HIA is feasible, timely, and would add value to the
decision-making process.

Scoping e |dentify the health determinants that the project will likely impact, identify the
study area and affected populations, prioritize research questions, identify
evidence and research methods, establish stakeholder roles, and establish a
timeline for the process.

Assessment e Create an existing conditions profile for a geographic area and/or population in
order to understand baseline conditions and to be able to predict change.

e Assess potential health impacts, including the magnitude and direction of
impacts, using quantitative and qualitative research methods and data.

Recommendations | ¢ Develop recommendations to improve the project, plan or policy’s health
benefits and/or to mitigate any negative health impacts.
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Reporting

Create a written or visual presentation of the HIA results and
recommendations, which take many forms including written reports, Power
Point presentations, and comment letters.

Communicate the results within the decision-making process. A
communications plan can include media outreach and public input.

Monitoring and
Evaluation

Track the impacts of the HIA on the decision-making process and the decision,
the implementation of the decision, and the impacts of the decision on health
determinants.

Evaluate the HIA process.

Sources: Health Impact Partners™ and National Research Council™®
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The HIA process for developing this report included engaging key informants, transit and public health
experts, technical experts and other stakeholders throughout all stages of the HIA. They reviewed HIA
processes and assessment results, provided input on recommendations, identified which HIA findings
are of primary importance to stakeholders and decision-makers, and helped to communicate results.

The strategy for engaging stakeholders and incorporating their input involved multiple methods
including:

e Convening an advisory committee of community representatives and representatives from
stakeholder organizations;

e Hiring local organizations to serve as project consultants;

e Conducting focus groups with community members;

e Conducting interviews with representatives of communities and stakeholder organizations;

e Participation in community meetings and public hearings on transit; and

e Reviewing results from other relevant community engagement efforts in Bottineau Corridor
cities.

Advisory Committee

The Bottineau Transitway HIA Advisory Committee guided the direction of the HIA and provided
feedback on each stage of the process. The Committee consisted of representatives of community
organizations and networks, public health practitioners and researchers, transit engineers, HIA project
consultants, and neighborhood association board members. The advisory committee members reviewed
HIA drafts and participated in six meetings of two hours each throughout the HIA phases to provide
feedback on the HIA process, project scope, and findings. A list of Committee members can be found in
the acknowledgements at the beginning of the report.

Project consultants

The project consultants were African, Career, Education and Resource, Inc. (ACER), NorthPoint Health
and Wellness Center, and Northwest Hennepin Human Services Council (NWHHSC). These local
organizations conducted focus groups and interviews to collect stakeholder input on community transit
and health needs and met multiple times with the Hennepin County HIA staff to advise on the project
scope.

Meetings, interviews, focus groups, and public hearings

During meetings, focus groups, and interviews the HIA project consultants and county HIA staff
members provided participants with information about the HIA process, explained the concept of social
determinants, and shared updates regarding the transitway project development. The meetings county
HIA staff members attended included public hearings on the Locally Preferred Alternative (LPA) decision,
a Transportation Equity Partnership station area design charrette in Heritage Park, a Northside
Transportation Network working group meeting, Bottineau Transitway Community Advisory Committee
(CAC) and Policy Advisory Committee (PAC) meetings, a focus group discussion with largely immigrant
and refugee residents from the northwest suburbs convened by ACER, and three focus group
discussions convened by the 2012-13 Humphrey Policy Fellows: Reshaping the Conversation on Transit
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Development. NWHHSC facilitated discussions on the transitway and health impacts and collected input
for the HIA from residents during meetings with NWHHSC-affiliated committees including Healthy
Together Northwest, the Senior Leadership Committee, and the Northwest Advisory Commission. In
addition, NWHHSC coordinated HIA activities with the North Hennepin Community College (NHCC)
Student Senate. The NHCC Student Senate surveyed NHCC students on how transportation impacts their
education and provided their responses for this HIA.

Review of other community engagement efforts

The county HIA staff reviewed results from public comments submitted during the Bottineau Transitway
public involvement process'’, community engagement efforts led by Northside Transportation Network
and the Minnesota Council for Environmental Advocacyls, and the NorthPoint Health and Wellness
community engagement work regarding food access and residents’ priorities in north Minneapolis.

Experts and key informants engaged

Hennepin County HIA staff members worked closely with the Hennepin County Bottineau Transitway
project manager, Kimley Horn & Associates, and the Metropolitan Council to ensure that the
foundational basis for the HIA is consistent with the DEIS technical analysis and that the HIA findings and
recommendations are relevant to the transitway project development. Additionally, SRF Consulting — a
sub-contractor on the Bottineau Transitway DEIS — provided employment forecasts for the Bottineau

station areas.

Table 3 provides a list of stakeholder organizations engaged during the HIA process, the area of
expertise or perspective they shared, and how they were engaged.

Table 3: Organizations engaged during the Bottineau HIA process

Key informant, technical or
community expert, stakeholder

organization
African Career, Education, and Resource,
Inc. (ACER)

Area of expertise

Community engagement

How engaged

Project consultant, advisory
committee member

Alliance for Metropolitan Stability

Community engagement and equity

Interview

Asian Economic Development Association
(AEDA)

Community engagement, equity,
public health, Southeast Asian
perspective, and HIA

Interview, advisory
committee member

Asian Media Access (AMA) Community engagement, Interview
community health, Southeast Asian
perspective

Harrison Neighborhood Association (HNA) | Community engagement and equity | Meeting

Healthy Together NW Network

Community perspective

Focus Group, advisory
committee member

Hennepin County DEIS team

Transit planning and DEIS

Meetings, advisory
committee member

Hennepin County Bottineau Station-area
Pre-planning team

Land use and station area planning

Meeting

Hennepin County Public Health Promotion

Public health

Interview, advisory
committee member
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Heritage Park Neighborhood Association

Community engagement and equity

Meeting, advisory
committee

2012-13 Humphrey Policy Fellows:
Reshaping the Conversation on Transit
Development

Transit equity and community
engagement

The Humphrey Policy
Fellows convened and
facilitated focus groups to
develop recommendations
for the HIA

Kimley Horn & Associates

Transit planning and DEIS

Meeting, advisory
committee member

Lao Assistance Center

Community engagement and equity

Interview

Metropolitan Council Member

Decision-making and affordable
housing

Interview

Metropolitan Council Staff

Transit planning, project
development, DEIS

Meeting, Advisory
Committee member

Metropolitan Interfaith Council on
Affordable Housing (MICAH)

Community perspective and
affordable housing

Interview, Advisory
Committee member

Minnesota Center for Environmental
Advocacy

Transit planning

Interview

Minnesota Department of Health

Public health and HIA

Advisory committee
member

Minnesota Pollution Control Agency

Air quality

Meeting, email
correspondence

Neighborhood Hub

Community perspective and health
needs

Interview/meeting

North Hennepin Community College —
Student Advisory Committee

Community perspective

Student Advisory
Committee collected survey
data on transportation and
attending college for the
HIA

North Point - Innovation Group

Community health needs and public
health

Interview, advisory
committee member, and
project consultant

Northside Transportation Network (NTN)

Community perspective

Interview and attended
meeting

Northwest Hennepin Human Services
Council

Human services research, planning
and network coordination

project consultant, advisory
committee member

Redeemer Center for Life

Community engagement

Interview

Robbinsdale councilperson

Decision-making

Interview

Senior Leadership Committee

Senior health, community
perspective

Focus Group, advisory
committee member

Sonoma Technology, Inc. (STI)

Air Quality

Email correspondence

SRF Consulting Group, Inc.

Air quality and DEIS

Meeting, email
correspondence

Summit Academy OIC

Workforce training

Interview

Wilder Research

Public health research

Advisory committee
member
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This section describes the scope of this HIA including the project alternative analyzed, the study area
and affected populations included, and the health determinants selected to assess.

Project Alternative Analyzed

In June 2012, the Hennepin County Regional Rail Authority (HCRRA) recommended construction of the
LRT line along West Broadway Avenue in Brooklyn Park, the Burlington Northern Santa Fe Railroad
corridor, and Olson Memorial Highway/Trunk Highway 55 (called the B-C-D1 Alignment). As part of the
transportation funding and construction process, the Metropolitan Council adopted HCRRA's
recommendations into the region’s 2030 Transportation Policy Plan (TPP) on May 8, 2013.

In addition to the proposed route described above, the Draft Environmental Impact Statement (DEIS)
analyzes five alternatives including a No-Build alternative, a Transportation System Management
alternative, and three other alternative routes.

The locally preferred alternative (LPA) identified for the Bottineau Transitway will begin in Brooklyn Park
near the Target North Campus (located just north of Highway 610), follow West Broadway Avenue, and
cross Bottineau Boulevard at 73rd Avenue to enter the BNSF railroad corridor. It will continue in the
railroad corridor through the cities of Crystal and Robbinsdale. South of Robbinsdale, the LRT will
continue into Golden Valley along the BNSF railroad corridor to Olson Memorial Highway (Highway 55),
and then follow Olson Memorial Highway to downtown Minneapolis. In addition to the in-progress
Interchange station downtown, the Bottineau Transitway includes 11 proposed stations (see Map 2,
page 18).

This HIA focuses on examining the LPA and the potential health impacts of possible changes in land uses
and economic development surrounding the station areas that may occur in response to the Bottineau
Transitway.

Study Area and Affected Populations

The geographic and temporal boundaries for this HIA will vary by health determinant analyzed because
1) not all health determinants will impact people within the same geographic boundaries or time frame
and 2) the data available varies both in geographic and temporal scope. However, the majority of the
assessment will focus on the cities the Bottineau Transitway will pass through. In this HIA, the cities in
the Bottineau Corridor include cities whose borders fall within a half mile of the LPA route - Brooklyn
Center, Brooklyn Park, Crystal, Golden Valley, Minneapolis, New Hope, and Robbinsdale. The Bottineau
Corridor in this case is defined as the half-mile radius surrounding the proposed transit route.

Because the Bottineau Transitway will connect to the regional transit system and impact the level of
transit service in the region, health impacts of the project may extend to populations throughout the
Twin Cities region. This HIA examines these impacts within the context of trends, characteristics, and
conditions in Hennepin County and the Twin Cities region. When possible, data is presented specifically
for populations within a half mile of the transitway or a half-mile radius of the station locations.
Additionally, when possible, data focuses on north Minneapolis rather than the entirety of the city
because north Minneapolis is the section of Minneapolis closest to the line and is a distinct geographic
area with much of it physically separated from the rest of Minneapolis by Interstates 394 and 94 and the
Mississippi River.
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Health Determinants Selected

This section describes the broad categories of health determinants identified in HIA scoping, how they
were selected, and the ways through which they connect to the Bottineau Transitway and health
outcomes.

The identification and selection of health determinants studied in the HIA Assessment phase involved
several stages:

Identification of key themes - First, through early interviews, focus groups and review of
research and other community engagement results, Hennepin County HIA staff categorized the
concerns and priorities of stakeholders. County HIA staff used the selection criteria listed below
and the HIA guiding principles of Democracy, Equity, Sustainable Development, and Ethical Use
of Evidence as a framework for identifying health determinants.

Prioritization — Second, in an advisory committee meeting and in later interviews and focus
groups, project consultants and the county HIA staff asked participants to rank the health
determinant categories in terms of priority for study using the selection criteria below.

Selection — Lastly, the final selection was based on a review of the ranking results, the feasibility
of available methodologies, and knowledge from stakeholder engagement.

Selection criteria:

The criteria for selecting health determinants included the following:

Existing research establishing connections between transit service and health determinants;
Availability of data and resources for assessing the relative impacts of the different alternatives
on health determinants;

Direction of impacts (positive or negative);

The potential magnitude of impacts;

Health outcomes affected;

Potential adverse impacts for vulnerable sub-populations, primarily elderly, disabled, minority,
and low-income populations;

Likelihood that benefits will be provided to vulnerable sub-populations, primarily elderly,
disabled, minority, and low-income populations;

Existing local and regional momentum around an issue; and

Degree to which the issues will be covered in the DEIS with the intent of avoiding duplication.

Selected determinants

The six broad categories of health determinants identified for focused assessment include: 1) Physical
Activity, 2) Location Affordability: Housing + Transportation Costs, 3) Employment, 4) Education, 5)
Traffic Safety, and 6) Access to Healthy Foods.
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Physical Activity

Physical activity was selected because (1) it is the strongest predictor of health outcomes, from type 2
diabetes and life expectancy to psychological well-being, (2) extensive research demonstrates that
transportation systems and land use characteristics impact physical activity levels, (3) the Bottineau
Transitway DEIS analysis will not include an assessment of transitway impacts on physical activity.

Location Affordability: Housing + Transportation Costs

Location Affordability — also described as the combined household cost burden of housing and
transportation costs — was selected because stakeholders identified concerns and interests regarding
transitway impacts on housing affordability. Studies demonstrate that affordable and stable housing is
associated with a wide range of physical and mental health outcomes. Increasingly, the U.S. Department
of Housing and Urban Development (HUD) and other organizations are recognizing that measures of
housing affordability should include the transportation costs associated with where housing is located.*
This HIA utilizes this new definition of affordability and looks at the combined costs of housing and
transportation rather than housing affordability alone.

Employment

Employment was selected because employment was consistently identified as a top priority for
stakeholders and because a large body of research shows that employment is a critical determinant of
physical and mental health.

Education Access

Education access was selected because the Advisory Committee and stakeholders identified education
as a topic of interest, the North Hennepin Community College Student Senate expressed interest in
participating in the HIA, and because education is a strong predictor of health outcomes, including
mortality, self-rated health, and cardiovascular disease.

Traffic Safety

Traffic safety was selected because traffic-related injuries and deaths for pedestrians, motorists, and
vehicle passengers represent a preventable public health concern that disproportionately impacts the
vulnerable populations identified for this HIA and because transit and land use improvements can play
an important role in improving traffic safety. Additionally, while the DEIS will cover transit impacts on
traffic safety at the neighborhood and intersection level, it will not cover several other potential
transitway impacts on traffic safety related to increases in transit ridership and walking.

One concern identified by some residents is whether the Bottineau Transitway trains would pose a
danger to children who play in the area and might try to cross the tracks in non-designated crossings.
This HIA will not cover this aspect of traffic safety because the DEIS will cover the safety of rail crossings.

Access to Healthy Foods

Healthy food access was selected because stakeholder and Advisory Committee input indicated that
healthy food access is a priority issue, especially in north Minneapolis, and previous studies and
community engagement results provide some information on baseline conditions. Additionally, healthy
food access may contribute to diet quality which is closely associated with health outcomes.
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Additional health impacts covered in brief

There are many additional ways the Bottineau Transitway could impact health, however the resources
and timeline for this HIA did not provide for a full analysis of every potential health determinant. The
following health determinants are briefly covered in the Additional Health Impacts section: air quality;
social cohesion; noise and vibration; and crime and personal safety.

Impacts not covered in the HIA

Parking

Concerns regarding parking came up in interviews with stakeholders and public comments collected
from community engagement during the DEIS scoping phase. This HIA did not examine parking impacts.
While parking is an important component of land use practices, it is not a key determinant of health and
the Advisory Committee did not identify parking as a priority concern. Additionally, the DEIS will include
thorough neighborhood-level assessment of changes in parking, access to affected properties and
roadways, and short-term construction impacts.

Health Equity and Health Disparities

Based on the guiding HIA principle of equity, this report considers current health disparities, examines
the potential for the Bottineau Transitway to impact health equity in the region, and identifies
populations that could be vulnerable to or experiencing health disparities.

Equity: Equity is the principle that “everyone regardless of race, economic status, ability or the
neighborhood in which they live has access to essential ingredients for environmental, economic, social
and cultural well-being including: living wage jobs, entrepreneurial opportunities , viable housing
choices, public transportation, good schools, strong social networks, safe and walkable streets, services,
parks and access to healthy foods.” — Corridors of Opportunity®

Health Disparities: A health disparity is “a particular type of health difference that is closely linked with
social, economic, and/or environmental disadvantage. Health disparities adversely affect groups of
people who have systematically experienced greater obstacles to health based on their racial or ethnic
group; religion; socioeconomic status; gender; age; mental health; cognitive, sensory, or physical
disability; sexual orientation or gender identity; geographic location; or other characteristics historically
linked to discrimination or exclusion.” - U.S. Department of Health and Human Services. The Secretary’s
Advisory Committee on National Health Promotion and Disease Prevention Objectives for 2020.*

Health Equity: Health equity is the "attainment of the highest level of health for all people. Achieving
health equity requires valuing everyone equally with focused and ongoing societal efforts to address
avoidable inequalities, historical and contemporary injustices, and the elimination of health and health
care disparities." - U.S. Department of Health and Human Services, Office of Minority Health?

Vulnerable populations

Stakeholder input indicated that the following populations should be defined as vulnerable populations
who may be disproportionately impacted by the new LRT.

e Families with small children
e Non-English speakers
e Persons with physical and developmental disabilities
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e Seniors

e Youth

e Low-income populations
e  Minority populations

Equitable access to the Bottineau Transitway

Many studies demonstrate the link between transportation and health determinants, and the health
benefits associated with increased transit usage and decreased automobile dependency.

The Bottineau Transitway has the potential to offer health benefits for populations in Bottineau Corridor
through many interrelated health pathways. For populations experiencing disproportionate rates of
disease and mortality in the Bottineau Corridor cities, the proposed transitway project represents an
opportunity to improve health and address health disparities. In interviews and focus groups with
stakeholders, public hearings, and community engagement summaries, some stakeholders expressed
concerns that some low-income, minority, and vulnerable populations — particularly those in north
Minneapolis — might not have access to the Bottineau Transitway.

While the proposed route for the Bottineau Transitway has fewer transit stations in north Minneapolis —
the area with the highest density of low-income, minority, and transit-dependent populations — than
one of the alternatives (known as the B-C-D2 alternative and also studied in the DEIS), there may be
opportunities for adjustments to the bus connector route service that could facilitate good accessibility
to the new transitway project and its benefits for these populations.

30



The following section provides an overview of the demographic, health, and built environment
characteristics of the communities that may be impacted by the Bottineau LRT. The communities
identified in this HIA vary by health determinant analyzed because 1) not all health impacts will impact
people within the same geographic boundaries or time frame and 2) the availability of data varies both
in geographic and temporal scope. Depending on data availability, demographic, health and built
environment characteristics are presented for the following areas:

1. Bottineau Station Areas — half-mile radius surrounding proposed station locations.

Bottineau Corridor — half-mile radius of the Bottineau Transitway.

3. Bottineau Corridor cities - cities whose borders fall within a half mile of the Bottineau
Transitway. These include Brooklyn Center, Brooklyn Park, Crystal, Golden Valley, Minneapolis,
New Hope, and Robbinsdale. When possible, data will focus on north Minneapolis rather than
the entirety of Minneapolis because it is the section of the city closest to the line and is a
distinct geographic area with much of it physically separated by Interstates 394 and 94 and the
Mississippi River.

4. Hennepin County

5. Twin Cities 7-county metro region — includes the counties of Anoka, Carver, Dakota, Hennepin,
Ramsey, Scott, and Washington

N

Summary

e The Bottineau Transitway will serve an increasingly diverse area. The proposed line
intersects with cities that differ greatly in population density, median income, poverty rates,
unemployment rates, average age, and the percentages of foreign-born, minority, youth,
and senior populations. For example, the age 65 and older population in Golden Valley is 20
percent - more than double that of Minneapolis and Brooklyn Park. The changing and
increasingly diverse population indicates that the new transitway will serve communities
with a wide range of needs and strengths, and that different strategies will be required for
different communities to achieve the greatest and most equitable health benefits of the
transitway.

o The Bottineau Transitway is situated in a region facing social and racial equity challenges.
Numerous indicators including unemployment rates, educational attainment, and health
outcomes show stark disparities for minority and low-income populations in Hennepin
County and the greater metro area.

Health Indicators

¢ In Hennepin County, low-income communities and communities of color have higher rates
of preventable health problems such as obesity and type Il diabetes than do white and
higher income populations. Other disparities in health include life expectancy, stress, rates
of cancer incidence, and traffic fatalities. These disparities are the result of a wider set of
forces: economics, social policies, politics, and our built environment. It is important that the
health-promoting benefits of the transitway reach these communities.
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Built Environment Conditions

e  Much of the built environment in the suburban Bottineau Corridor cities, as well as in the
county and region, is characterized by job decentralization, low density development, and
land-uses that prioritize automobile use over non-motorized forms of transportation.
These characteristics influence health outcomes and health disparities in the region.
Though the built environment caters largely to automobile-oriented land uses, there are
some areas along the Bottineau Corridor where between 19 and 58 percent of households
do not have cars, which indicates a need for transit service and land uses that are designed
for motorists and non-motorists alike.

Demographic Characteristics

Age trends

Declining birth rates and increased longevity are contributing to an unprecedented trend in which the
population in Hennepin County is aging. During the last two decades, the number of residents older
than age 46 increased by nearly 70 percent while younger age groups did not keep pace.”> As of 2010,
more than 11 percent of the county was age 65 or older and the median age had increased from 34.9 in
2000 to 35.9. By 2035, an estimated 20 percent of the Hennepin County will be age 65 or older. **

With a median age of 32.8 years in 2010, the population in the Bottineau Corridor cities is, on average,
younger than in the surrounding area and the state overall. Many of the western suburbs have a
median age of 43 years or older.”® As Figure 1 illustrates below, there is considerable variation in the
median age among Bottineau Corridor cities. While Golden Valley exceeds the county median age by
nearly 10 years, Minneapolis is relatively young (median age 31.4), holding down the county’s overall
median age.”®

Figure 1: Median age in the region, 2000-2010
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m 2010

Source: U.S. Census 2000, 2010
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Figure 2 shows similar variation in the percentage of the population age 65 and older among Bottineau
Corridor cities. While over one fifth of Golden Valley’s population was 65 and older in 2010, a much
smaller percentage of the populations in Brooklyn Center and Minneapolis were 65 and older in 2010
(8.0 and 7.8 percent, respectively).

Figure 2: Population 65 and over in the region, 2000-2010
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Source: U.S. Census 2000, 2010

Minority populations

The Bottineau Transitway line passes through suburban cities that have much greater percentages of
minority populations than Hennepin County, the metro area, and Minnesota. Racial and ethnic

diversity is increasing in Hennepin County as well as in the greater metropolitan region. In the Bottineau

Corridor, all of the suburban cities have become increasingly diverse. As of 2010, nearly 40 percent of
the population in the Bottineau Corridor cities was minority. In comparison, 17 percent of Minnesota’s
population and 28 percent of Hennepin County’s population were minority in 2010. There is
considerable variation among corridor cities. While 16 percent of Golden Valley’s population was
minority as of 2010, Brooklyn Center (54 percent) and Brooklyn Park (50 percent) have the highest
percentages of minority populations in the state — a notable increase from 2000, in which the minority
populations in both cities were about 30 percent (see Figure 3).

Figure 3: Percent minority population in the region, 2000-2010
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Sources: 2000 and 2010 U.S. Census, MN Compass accessed at http://www.mncompass.org
Minority population is defined as people belonging to Black, Asian, American Indian and Alaskan Native, Native Hawaiian or
Other Pacific Islander races and/or Hispanic ethnicity, as defined in the U.S. Census.
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Foreign-born population

The Bottineau Corridor is now home to a percentage of people born outside of the United States that
is unprecedented for the area. By 2010, in Brooklyn Center and Brooklyn Park more than one out of
every five people was foreign-born. This represents a shift towards increasing immigrant populations in
suburban areas (see Figure 4). Trends in immigration and the aging native-born population show that
the foreign-born population will make up a growing share of the workforce in coming decades.”’

Figure 4: Foreign-population in the region, 2000-2010
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Source: 2006-2010 American Community Survey 5-Year Estimates, 2000 U.S. Census, Minnesota Compass

Language

A growing percentage of the population older than 5 years of age in the Bottineau Corridor has limited
English proficiency. The percentage of the population older than age 5 that speaks English less than
“very well” has increased markedly in Brooklyn Center, Brooklyn Park, and Crystal during the past
decade. In Brooklyn Center and Brooklyn Park more than 10 percent of the population speaks English
less than “very well”. This growing population with limited English proficiency in the Bottineau Corridor
cities suggests that translation of communications regarding the new transitway maybe be needed (see
Figure 5).

Figure 5: Population older than age 5 that speaks English less than “very well” in the region, 2000-2010
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Source: 2000 U.S. Census, 2006-2010 American Community Survey 5-Year Estimates
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Poverty

The percent of the population living in poverty®® in 2010 in the Bottineau Corridor cities (19.0 percent)
exceeds the percentages in Hennepin County (12.1 percent), the metro area (10.0 percent), and
Minnesota (10.6 percent). Of the Bottineau Corridor cities, Brooklyn Center, Brooklyn Park, and
Minneapolis have the highest poverty rates (see Figure 6). Poverty is more highly concentrated in some
of the station areas along the corridor. The station areas surrounding the Brooklyn Boulevard, 63"
Avenue, Plymouth Avenue, Penn Avenue, and Van White stations all have 2011 poverty rates that
exceed the corridor city average of 19 percent (see Figure 7). The 2010 poverty rates in Minnesota and
Hennepin County were well below the national poverty rate of 15 percent. However, the poverty rate
rose in the state, county, and in all the Bottineau Corridor cities from 1999 to 2010.

Figure 6: Percent of population living in poverty in the region and the Bottineau Corridor, 2000-2010
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Sources: 2000 U.S. Census and 2006-2010 American Community Survey 5-Year Estimates, MN Compass accessed at

http://www.mncompass.org
Percent of the population in poverty represents the percent of the population below the poverty level for 12 months or more at

the time of the 2010 U.S. Census.

Figure 7: Percent of population living in poverty in Bottineau Station Areas, 2011
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Poverty in the metro area, as well as in the Bottineau corridor, tends to be concentrated in certain
neighborhoods rather than evenly distributed across the region. Of the 689 census tracts in the Twin
Cities, 33 are very high poverty (40 percent or more of the population is below the poverty line) and 80
are high poverty (20 to 39.9 percent of the population is below the poverty line).?*° Among census
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tracts that fall within half a mile of the transitway, there are three with very high poverty rates and six
with high poverty rates (see Map 4, page 37). Poverty concentration is a concern because living in
neighborhoods with high rates of poverty can place additional challenges on low-income families
beyond what their individual circumstances dictate. These challenges often include underperforming
schools, poor housing and health conditions, and limited access to private services and job
opportunities.31

While the poverty rates in Minnesota and Hennepin County are low relative to the national rate, a
disproportionate percentage of minority populations are living in poverty. In 2010, an estimated 38
percent of African Americans and 43 percent of Native Americans were living in poverty. In Hennepin
County, African Americans are 4.8 times and Native Americans are 5.5 times more likely to be living in
poverty than are white, non-Hispanics (see Figure 8).

Figure 8: Poverty by race and ethnicity in Hennepin County, 2010
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Source: U.S. Census Bureau, 2010 American Community Survey

Median income

The 2010 median income for households in Bottineau Corridor cities ($50,103) was, on average, lower
than it is in Hennepin County ($61,328) and the Twin Cities ($65,181) overall. However, as with the
other demographic indicators presented in this HIA, there is notable variation among the Bottineau
Corridor cities. The median incomes in Brooklyn Center, Minneapolis, and New Hope are below $50,000
while the median income in Golden Valley is $80,487 (see Figure 9).

Figure 9: Median household income in the region and the Bottineau Corridor, 2010
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Map 4: Percent of population in poverty by census tract in the Bottineau Corridor, 2010
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Unemployment

The Twin Cities metro area and Hennepin County consistently have notably low unemployment rates
when compared to national averages. The 2011 average annual unemployment rates in the metro area
and Hennepin County were 6.2 and 6.0 percent respectively as compared with the national average of
8.9 percent.*
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Rates of unemployment have been consistently higher in the cities of Brooklyn Center, Brooklyn Park,
and Crystal than in Minneapolis, Hennepin County and the region overall. Unemployment rates in the
metro area, Hennepin County, and the Bottineau Corridor cities have followed similar trends in the past
two decades. Unemployment rates in the region peaked in 2009, coinciding with the national economic
downturn. Of the Bottineau Corridor cities, the City of Crystal saw the highest average annual
unemployment rate during this period (10.4 as compared with 7.7 percent for the metro area). The rates
have steadily declined in the region during the past few years (see Figure 10).

Figure 10: Unemployment rates in the region and the Bottineau Corridor, 1990-2012
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Source: Local Area Unemployment Statistics, Minnesota Department of Employment and Economic Development. Accessed at
http://stats.metc.state.mn.us

Unemployment data not available for Golden Valley, New Hope, and Robbinsdale. Annual unemployment data for Crystal only
available from 2000 through 2012.

While unemployment rates in the region are on a steady decline and are low relative to the national
unemployment rate, stark disparities among race and ethnicity persist. In particular, the gap in
unemployment rates among whites and African Americans in the region®> was one of the highest in the
country, ranking second among the nation’s largest 29 Metropolitan areas in both 2009 and 2010. In
2010, blacks were 3.6 times more likely to be unemployed than whites.** Estimated unemployment
rates by race in Hennepin County reveal similarly severe disparities in unemployment, with Native
Americans being nearly 4 times more likely to be unemployed and African Americans being more than 3
times more likely to be unemployed than their white, non-Hispanic counterparts (see Figure 11).

Figure 11: Estimated unemployment rate by race and ethnicity for ages 16 and older in Hennepin County, 2011
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Educational attainment
In Hennepin County and the metro area overall the percentages of the populations age 25 and older

with at least a Bachelor’s degree exceeds the state percentage (44 and 39 percent respectively as
compared with 31 percent) in 2010. The percentage of the county population age 25 and older with a

Bachelor’s degree or higher is on the rise, increasing from 39 percent in 2000. As with many of the other

demographic indicators presented in this HIA, there is considerable variation in educational attainment

among the cities along the Bottineau Corridor. While approximately 54 percent held a Bachelor’s degree

or higher in Golden Valley in 2010, 18 percent of the population in Brooklyn Center and 30 percent in
Brooklyn Park, Crystal and New Hope reached this level of educational attainment.

Figure 12: Percent of population with Bachelor’s degree or higher age 25 and older in the region, 2010
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In 2010, nearly an estimated 50 percent of white, non-Hispanics and Asians held a Bachelor’s degree

or higher as compared with around 20 percent of African Americans, American Indians, and Hispanics

(see Figure 13). However, 2010 estimates show notable increases in the percentage of people with a
Bachelor’s degree or higher among both whites and minority groups. The largest increase in the
proportion of the 25 and over population with a Bachelor’s degree occurred among Asians (11
percentage points) and American Indians (8 percentage points).

Figure 13: Percent of population with Bachelor’s degree or higher age 25 and older by race and ethnicity in Hennepin County,
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Health Indicators

The following section presents data on the leading causes of death, other measures of health, and
health disparities. Unlike the demographic indicators discussed earlier in this report, most of the health
information was not readily available at the city or census tract level and is largely presented at the
county, metro area, or state level.*® Nevertheless, the following information provides a picture of
current trends and disparities in health that can be applied to the Bottineau corridor and brings to light
how changes in the built environment could promote many different aspects of health.

Summary

In the Twin Cities 7-County region, cancer is the leading cause of death across all races/ethnicities and
across all income levels. This is followed by heart disease, stroke, and unintentional injury.*® Residents
in Bottineau Corridor cities have relatively high rates of being over-weight and obese, which increases
the risk of many health conditions including hypertension, type 2 diabetes, and certain cancers.?”*®
Many of the measures of health outcomes indicate disparities between white and minority populations
and between those experiencing poverty and those who are not. Many of the prevalent health
conditions and health disparities in Hennepin County are influenced by socio-economic and built
environment factors.

Chronic Diseases: diabetes, obesity, cardiovascular disease, high blood pressure, and cancer

Obesity, cardiovascular disease, high blood pressure, type 2 diabetes, and cancer are chronic diseases
that are responsible for 7 out of 10 deaths in the U.S. each year.*® Although there are some
unpreventable risk factors such as age, gender, and race, these chronic diseases share four common
preventable risk factors: lack of physical activity, poor nutrition, tobacco use, and excessive alcohol
consumption. These factors are closely tied with numerous socio-economic and built environment
conditions from poverty and employment to healthy food access.

Diabetes

In 2007 of the 53,207 potentially avoidable hospitalizations in Minnesota, 10 percent - or over 5,000 -
were diabetes related.”” Hennepin County’s 2010 Survey of the Health of All the Population and the
Environment (SHAPE) data indicates that an estimated 5 percent of the population has diabetes and that
low income residents are more than twice as likely as their higher income peers to have diabetes (9
percent versus 4 percent).** 2006 SHAPE data shows that US-born African Americans are twice as likely
as the general population to have diabetes in Hennepin County.*?

Obesity rate

The obesity rate for adults in Hennepin County is lower in comparison to the rate in Minnesota (20
percent as compared to 26 percent). However, SHAPE data for 2010 shows a higher prevalence of
obesity among adults in the areas surrounding the Bottineau Transitway (Near North and Camden in
Minneapolis and the northwest inner ring suburbs) than in Hennepin County overall (see Figure 14 page
41).® Additionally, people who are low income in Hennepin County are more likely than those who are
not to be obese (see Figure 15, page 41).
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Figure 14: Percent of the population that is obese by location, 2010 and 2011
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Sources: 2010 Hennepin County SHAPE Adult Data Book, CDC BRFSS Prevalence and Trends Data
Figure 15: Percent of the population that is obese by income, 2010
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Cardiovascular disease

Cardiovascular disease includes heart disease and strokes and is the leading cause of death for both men
and women in the U.S.** In Minnesota approximately 139,000 Minnesotans (3.5 percent of adults) have
coronary heart disease (CHD), and over 90,000 (2.3 percent of adults) have had a stroke.* In 2009 heart
disease and stroke were the second and fourth leading cause of death among Minnesota adults; 3,836
males and 3,396 females died from heart disease in Minnesota during this time period.

Hennepin County estimates that in 2010 about 5 percent of its population has been told by a doctor or
other health professional that they have had a heart attack, angina, or stoke. In Minneapolis overall, 4.7
percent of residents had been told that they have one of these three conditions. Rates of cardiovascular
disease were higher for cities in the Bottineau corridor, at 6.3 percent for Near North and Camden and
7.3 percent for the northwest inner ring suburbs.*

High blood pressure

Rates for high blood pressure are similar across geographies. Approximately 22 percent of individuals in
the U.S. and Minnesota, 17 percent in Hennepin County, and 20 percent to 22 percent in north
Minneapolis and the Northwest Hennepin Suburbs have been diagnosed with high blood pressure.
Although these rates are substantially similar it is important to note that African Americans tend to
develop high blood pressure at a younger age than whites, have higher average blood pressure levels
and are less likely to have their blood pressure controlled than their white counterparts.*’*
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Additionally, there is a 5 percentage point difference in hypertension rates between Hennepin County
residents who are low income™® (20 percent) and those who are not (15 percent).*

Cancer rates

In 2008, cancer caused 26 percent of deaths and an estimated 211,070 of Minnesotans are living with
cancer. Nearly half of all Minnesotans will be diagnosed with cancer during their lives.>* The Minnesota
Age-Adjusted Invasive Cancer Incidence Rate per 100,000 Population in 2008 was 485 with a cancer
death rate of 161. In Hennepin County between 2004 and 2008 the cancer incident rate was 545 for
males per 100,000 population and 420 for females.>® Also, between 2003 and 2007 the annual average
number of new cancer cases diagnosed in Hennepin County was 5,009.> The Hennepin County rates
are additionally reported as 470.4 per 100,000 between 2004 and 2008.>* In its examination of cancer
trends through 2009, the National Cancer Institute reports that cancer death rates for Hennepin County,
while similar to the state of Minnesota, are trending downward.>

In Minnesota data is consistent with national data showing the risk of developing and dying from cancer
differs by race and ethnicity. °>° Racial disparities in cancer deaths are even starker than disparities in
diagnosis. Adjusting for population size and age distribution shows that African Americans were three
percent more likely to be diagnosed with cancer than their non-Hispanic white counterparts but 34
percent more likely to die of cancer.”’*®

Infant mortality rates

The infant mortality rate (IMR) is the rate of infants per 1,000 live births who die before their first
birthday.> IMRs are often used as a proxy for the health and well-being of a population because they
are determined by factors that influence the health of all members of a population. Women’s health,
notably diet, weight, level of physical activity, and alcohol and tobacco use, is thought to be the most
important factor in determining pregnancy-related outcomes like infant mortality.?® Other important
factors include race, ethnicity, income, and age. IMRs provide another indicator of concerning racial
health disparities in the region.

Nationally, in 2009 the IMR was 6.39. The IMR of 12.4 for African Americans was more than double the
White, non-Hispanic IMR of 5.29.%" In 2010 in Minnesota the IMR was 4.6. While much lower than the
national IMR, the average African American IMR for years 2006-2010 was 9.8, which was more than
double the White, non-Hispanic IMR of 4.4%

The City of Minneapolis reports three-year rolling averages for infant mortality rates city-wide, by race
and ethnicity, and by region (see Figure 16, page 43). In 2011, there were an estimated 6.4 infant
deaths per 1,000 live births. The IMR was much higher for African Americans (10.1) than for Whites (3.5)
during the 2009-2011 period.®® IMRs are not reported at the smaller geographic level of the other cities
along the Bottineau Transitway corridor.
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Figure 16: Rate of infant deaths per 1,000 live births in Minneapolis by race and ethnicity, 2009-2011
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Low birth weight

Low birth rates are defined as a baby weighing less than 5.5 pounds at birth. Low birth weight babies are
at risk of short term problems, such as infections, and longer term problems including delayed motor
and social development and learning disabilities. Low birth weight is more common among twins and
multiples. For this indicator, the statistics are limited to singleton births (one child births). Similar to
infant mortality, the Center for Disease Control and Prevention states that risk factors for low birth
weight include smoking, drinking, poor nutrition, stress, high blood pressure, lead in drinking water, and
air pollution - factors that are tied to socio-economic and built environment conditions. The National
Healthy Start Association reports that despite efforts by multiple health agencies, low birth weight rates
have not declined over the past decade, and notably, the rate for African Americans is consistently twice
that of white births. *

In 2010, 5.4 percent of infants (not including twins and multiples) were born at a low birth weight in
Hennepin County.”® Approximately 3.8 percent of white singleton births in Hennepin County were
classified as low-birth weight in comparison to 8.7 percent of African American births. ®

Mortality and life expectancy

Mortality rates differ greatly by race and income in the Twin Cities. For example, from 2005 to 2007
across the Twin Cities 7-county region the mortality rate was 248 per 100,000.*” American Indian and
African American county residents, however, had higher mortality rates at 814 and 704 per 100,000
respectively.

However, controlling for income group shows that mortality rates decline as the income of the area in
which people live increases for all racial groups. African Americans and American Indians living in higher
income areas have mortality rates that more closely match their white, Hispanic, and Asian counter-
parts. In other words, racial disparities in mortality rates are closely related to neighborhood income
levels.

Like mortality rate, life expectancy in the Twin Cities differs greatly by race. In Minnesota, 2007 data
showed that life expectancy at birth is 80.1.° Across the Twin Cities metro area between 2005 and 2007
life expectancy was 80.6 years, but high disparities existed among African American residents with a life
expectancy of 74.4 years and American Indian residents at 61.5 years. 69

Trends in life expectancy are also closely linked to income and poverty level. Wilder Research

demonstrates that in the Twin Cities from 1998 to 2002, residents who lived in the areas of highest
income and lowest poverty had any average life expectancy of 82 years, while residents who lived in the
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areas of the lowest income and highest poverty had an average life expectancy of 74 years. This is a full
eight-year difference. ”°

A comparison of life expectancy by census tract between 2000 and 2007 shows that the average
standardized life expectancy increased across income levels with higher life expectancy reported among
the lowest income zip codes. Still, the relationship between poverty rates, median household income,
and life expectancy persists (see Figure 17 and Figure 18).”*

Figure 17: Life expectancy by poverty rate of census tract in the Twin Cities, 2000-2007

85
4
(5]
£ 80
>
g 75
& m 2000
g /0 m 2007
x
l':,' 65
5 less than 2.0% 2.0%-3.9% 4.0%-9.9% 10.0%-19.9% 20.0% or higher

Poverty Rate

Source: Wilder Research analysis of Minnesota Department of Health (mortality data 1990-2002, 2005-2009).”* U.S. Census
Bureau 2000 and American Community Survey 2005-2009

Figure 18: Life expectany by median household income of census tract in the Twin Cities, 2000-2007
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Bureau 2000 and American Community Survey 2005-2009

Built Environment Conditions: Decentralization, low density development
patterns, vehicle access, and modes of transportation

Decentralization/Low Density Development Patterns

Similar to many metropolitan areas, the Twin Cities has experienced a notable decentralization of
population and jobs during recent decades and has seen some of the greatest increases in traffic
congestion in the United States.”* When jobs decentralize, car access becomes increasingly critical for
workers, transit is less viable, and workers must commute longer distances, which worsens traffic
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congestion.”” Low-income workers who do not have access to cars have fewer job opportunities.

Workers who do own cars may be forced to make difficult trade-offs between other important expenses

such as food or medical care. This growth pattern may also have implications for racial disparities in
employment rates. Studies show that in metropolitan areas with higher levels of job decentralization,
African Americans tend to be more geographically isolated from jobs.”®

Conversely, job clustering supports lower delivery costs of public services, and more efficient uses of
water and sewer lines, highways, and major roads. Additionally, services such as daycare can be
provided near other job locations, helping to reduce commute times for working parents. Clustering is
necessary for viable transit and when transit is a feasible option, lower income workers without access
to a car have better access to jobs. ”” As metropolitan areas decentralize and low-density development
characterized by separated residential and commercial uses increases, cost-effectively connecting
people to jobs through transit becomes increasingly challenging.”

Vehicle access

In Hennepin County, an estimated 10.5 percent of
households do not have a vehicle. In the Bottineau In census tracts within the
Corridor there is wide variation in vehicle access among the Penn Avenue and Van White
cities. While the cities of Brooklyn Park, Crystal, Golden .
Valley, and New Hope all have percentages of households station areas between 37 and
without cars below the county average (see Figure 19) 58 percent of households do
there are areas where households without cars are more not own a vehicle and in
fc:fc:ncen;ratfi A; s?tt?wn inCMapdS th.ei;e arehcensus tracts census tracts within the
roughout the Bottineau Corridor cities where many .
households do not own cars. In census tracts within the Robbinsdale and 63rd Avenue
Penn Avenue and Van White station areas between 37 and stations areas 24 and 19
58 percent of households do not own a vehicle and in percent of households do not
census tracts within the Robbinsdale and 63" Avenue
stations areas 24 and 19 percent of households do not own
a vehicle, respectively.

own a vehicle, respectively.

Figure 19: Percent of households without cars, 2011
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Map 5: Percent zero-car households by census tract in the Bottineau Corridor, 2011
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Modes of transportation

In the Bottineau Corridor cities, two thirds of . . .
In the Bottineau Corridor cities, two
workers age 16 and older get to work by

driving alone. A small percentage of workers thirds of workers age 16 and older get
in the corridor cities use public transportation ~ to work by driving alone. A small
(11 percent). Minneapolis, which has the percentage of workers in the corridor

highest level of transit service, also has the i blic t tati 11
lowest percentage of workers driving alone cities use public transportation (

(62 percent) and the highest percentage percent).

workers using public transportation (14

percent). In Minneapolis, public transportation use for commuting exceeds the rate in all the other
Bottineau Corridor cities by more than two-fold, with the exception of Brooklyn Park (see Figure 20).

Figure 20: Means of transportation to work for workers age 16 and older in the region, 2011
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This section describes the relationship between health and physical activity and provides an examination
of the ways the Bottineau Transitway could impact physical activity levels for some populations.

Summary

Physical Activity, Transit, and Land Uses

Physical activity is one of the most important predictors of a person’s health.

Only about half of adults in Hennepin County get recommended levels of physical activity
and low-income adults are less likely to get recommended levels of physical activity than
adults who are not low-income (49 percent as compared with 53 percent).

Transportation options and the built environment can impact health by encouraging walking
and bicycling or creating barriers to walking and bicycling. Current land use characteristics in
the Bottineau Corridor, such as wide arterials, large blocks, discontinuous streets, freeways,
rail corridors, and low density development present barriers to walking and bicycling.

Parks and trails provide numerous opportunities for physical activity. A wide range of factors
influence usage of parks including physical accessibility, park size, park attractiveness, and
the facilities available at the parks.

Projected Impacts

Research on transit usage and physical activity shows that about 29 percent of transit riders
get their recommended physical activity from walking to and from transit. Based on
available ridership projections, by 2030 an estimated 885 more people (14 percent more)
per weekday would get recommended levels of physical activity from walking to and from
transit if the Bottineau Transitway were built.

The built environment characteristics surrounding the Bottineau station areas will play a
crucial role in determining the degree to which Bottineau LRT impacts physical activity
levels. City and regional plans demonstrate a commitment to supporting transit-oriented
development, which suggests that Bottineau Transitway’s impact on walking is likely to be
positive.

There are many parks in the Bottineau Corridor. However, Theodore Wirth Park is the most
likely to attract Bottineau Transitway riders because of the wide range of recreational
amenities and unique natural resources. The new transitway is likely to increase access to
Theodore Wirth Park. Both the Golden Valley Road and the Plymouth Avenue station
options provide access, with Plymouth Avenue providing the most direct access.
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Projected Impacts - Equity Considerations

e Currently the majority of visitors to Theodore Wirth Park access the park by car, which
indicates that improved transit service to the park could increase access for transit-
dependent populations.

e Assessment findings indicate the physical activity impacts of the Bottineau Transitway are
likely to be positive for the populations who have access to the transitway and live within
station areas. Because a large percentage of the populations living in Bottineau station areas
includes low-income and minority populations — populations that disproportionately
experience poor health — the new transitway could improve health equity in the region.

e The physical activity impacts of the transit line are less likely to be a benefit for populations
for whom walking to and from transit would be difficult such as elderly and disabled
populations, and parents with small children.

Physical Activity and Health

Physical activity is one of the most important predictors of a person’s health. Physical activity is
associated with a long list of health benefits including overall health-related quality of life, physical
fitness, mental health, and reduced risk of premature mortality, type 2 diabetes, hypertension, obesity,
certain forms of cancer, and hip and vertebral fracture.””®***"®? Research has also shown physical activity
to have benefits beyond physical and mental health, including improved learning and educational
attainment among adolescents.®

To improve overall health and reduce the risk of many chronic diseases, the Centers for Disease Control
and Prevention (CDC) recommends that adults, including adults 65 and over, either engage in moderate
aerobic activity (e.g., brisk walking) for at least 30 minutes 5 days a week, or in vigorous aerobic activity
(e.g., jogging or running) for at least 20 minutes 3 days a week. Children should do 60 minutes or more
of physical activity every day.®*

Physical activity does not have to be intensely vigorous or strenuous to yield health benefits. Rather,
regular moderate physical activity such as brisk walking, bicycling, gardening, and working around the
house can improve peoples’ health and quality of life and reduce their risks of many health problems
including coronary heart disease, hypertension, diabetes, and colon cancer. > Walking and bicycling
offer particularly valuable opportunities for improving health; while many forms of physical activity
require free time, money, and skill, walking and bicycling provide practical, more affordable options for
increasing physical activity.®

Existing Physical Activity Levels

Despite the well-established link between health and physical activity, many Americans live sedentary
lifestyles and do not achieve recommended levels of physical activity. In the United States, less than half
of adults and less than one third of high school students get recommended levels of physical activity.?’
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Adults living in poverty are less likely to get recommended levels of physical activity than those whose
who are not. Non-Hispanic black African American adults and Hispanic adults are both less likely than
non-Hispanic White Adults to get recommended levels of physical activity.®

Hennepin County’s 2010 SHAPE®® data show that only about half of adults in the county get
recommended levels of physical activity and that adults living below 200 percent of the Federal
Poverty Level (FPL) are less likely to get recommended levels of physical activity than those at or
above 200 percent FPL. A much smaller percentage of children get recommended levels of physical
activity in the county. Only 23.3 percent of low-income children get recommended levels of physical
activity as compared with 24.5 percent of children at or above 200 percent FPL (see Figure 21). SHAPE
data for 2010 of Hennepin County residents getting recommended levels of physical activity by race and
ethnicity is not available.

Figure 21: Estimated percent of population in Hennepin County who get recommended levels of physical activity by poverty
level, 2010
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Source: 2010 Hennepin County SHAPE
For adults, recommended physical activity amounts include either moderate 30 minutes 5 days/week or vigorous 20 minutes 3
days/week. For children, the recommended physical activity amount is 60 minutes 7 days a week.

In Hennepin County, approximately 12 percent of the adult population does not engage in leisure time
physical activity at all. Rates vary by poverty level and geography. An estimated 23.4 percent of low-
income adults in the county do not engage in physical activity outside of work as compared with 8.4
percent adults whose incomes are at or above 200 percent of the Federal Poverty Level (see Figure 22).
Results by race and ethnicity for 2010 are not available.

Figure 22: Estimated percent of adults in Hennepin County engaging in NO leisure time physical activity by poverty level,
2010
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SHAPE results indicate that populations living in the cities along the Bottineau Corridor are less likely
to engage in any leisure time physical activity than the county population overall. In the Camden and
Near North neighborhoods of Minneapolis, more than a quarter of the adult population does not
engage in physical activity outside of work as compared with approximately 13 percent of the
Minneapolis adult population overall. In the northwest inner ring suburbs, more than 17 percent of
adults do not engage in physical activity outside of work as compared with approximately 11 percent of
adults in Hennepin County’s suburbs overall. The northwest inner ring suburbs include all the suburbs
along the Bottineau Corridor with the exception of Golden Valley. Results by individual suburban cities
are not available (see Figure 23).

Figure 23: Estimated percent of adults in Hennepin County engaging in NO leisure time physical activity by area, 2010
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Source: 2010 Hennepin County SHAPE

The high rate of physical inactivity is linked to concerning public health consequences such as heart
disease, stroke, type 2 diabetes, depression, and early death. A current study that ranked preventable
causes of death showed physical inactivity to be the fifth most preventable cause of death in the United
States and estimated physical inactivity to be responsible for 191,000 premature deaths in 2005.%

Impact Analysis

While physical activity is commonly thought of as an individual lifestyle choice, studies in public health
have increasingly demonstrated that the built environment shapes choices regarding physical
activity.”™*” Crime and personal safety, population density, land use, pedestrian and bicycling
infrastructure, transportation modes, and access to parks, trails and open spaces are all correlated with
the amount of physical activity people get. Given the many connections between the built environment
and physical activity, the Bottineau Transitway has the potential to impact physical activity for
populations in the Bottineau Corridor through multiple pathways.

e Transit as an incentive/destination for walking - Several studies demonstrate that transit usage
is directly related to physical activity and health outcomes because transit riders get physical
activity through walking to and from transit.”>**® By increasing the number of people using
transit, and increasing the frequency that current riders use transit, the Bottineau Transitway
could increase physical activity for Bottineau Corridor populations.

e Walkability: Transit Oriented Development (TOD) and pedestrian/bicycle infrastructure — A

breadth of studies show that land use patterns, density, and the mix of residential and
commercials uses can all impact health by encouraging physical activity. °*?"?*°*1% |nyestments
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in transitway station areas often include changes in density and land uses, as well as
improvements to surrounding bicycle and pedestrian infrastructure. If a transit project spurs
TOD and enhancements to pedestrian and bicycle infrastructure it could improve walkability and
lead to increases in physical activity.

e Improving or impeding physical access to parks - The location and design of the rails, station
platforms and other supporting infrastructure could alter access to parks, sidewalks, and trails
and could alter or reconfigure bicycle and pedestrian routes. Numerous studies have found that
increased access to recreational amenities positively impacts physical activity levels, 0102103104

Transit usage is directly related to physical activity and health NaFlona”y’ arl
outcomes because transit riders get physical activity through walking to estimated 29

and from transit, whereas more time spent driving is associated with percent of transit
measurable increases in obesity. ' This section estimates the number users get 30

of people who would likely get recommended levels of physical activity
as a result of using transit in 2030 in the Bottineau LRT scenario as
compared to the No-Build scenario. physical activity per

weekday solely by
walking to and from
transit.

minutes or more of

The estimated number of these transit riders who would get 30 minutes
of moderate-to-vigorous physical activity as a result of transit usage is
based on Besser and Dannenberg’s analysis of the 2001 National
Household Travel Survey (NHTS). The study controlled for a variety of
socio-demographic variables and assessed the impact of transit types on physical activity amounts. The
study found that 29 percent of transit users (N=3,312) got 30 minutes or more of physical activity per
weekday solely by walking to and from transit and that the average amount of time that transit users
spent walking to and from transit was 24 minutes. Additionally, rail users were 1.67 times more likely
than bus riders to get 30 minutes or more of physical activity per weekday by walking to and from
transit.

For this assessment, the estimated number of people riding
transit is based on the ridership forecasts for a year 2030 from
the 2010 Hennepin County Regional Railroad Authority Stage 3
Travel Demand Modeling and User Benefit Analysis.

Average weekday regional ridership forecasts are reported as
“linked trips”. A linked trip represents a transit user who makes a
trip between origin and destination, regardless of the number of
transfers the user makes. In this measure, a person travelling
from home to work and back counts as two linked trips. To
calculate the number of people who would use transit in each
build option, this analysis assumes that each person in the
ridership forecasts makes two linked trips to complete one round
trip.

The limitation of this calculation is that, on an average weekday,
some individuals will make multiple round trips while others will
make one “linked” trip. While Besser and Dannenberg’s study




shows a difference between rail and transit on the likelihood of getting recommended levels of physical
activity, the estimated impact for each scenario in this assessment does not account for the difference in
impact by transit mode because ridership forecasts of linked trips are not available by transit type.

Table 4 below presents the estimated impact of the different build options on physical activity in the
Twin Cities. In both the No-Build and LRT scenarios, the estimated numbers of people in the Twin Cities
who would get 30 minutes of physical activity or more per weekday will substantially increase from 2005
to 2030 because regional transit ridership is anticipated to increase even without Bottineau Corridor
improvements due to other transit infrastructure improvements in the region. The Bottineau LRT would
lead to a greater increase in riders than the No-Build option and therefore a greater increase in the
number of people getting physical activity as a result of walking to and from transit.

According to these findings, the Bottineau Transitway could lead to an estimated 885 more transit
users per weekday getting recommended levels of physical activity than in the No-Build scenario (14
percent above the No-Build scenario). Because ridership forecasts by city, neighborhood, or
demographic variables are not available, data is not available to calculate the distribution of impacts or
the numbers of people getting recommended levels of physical activity within sub-populations (e.g. low-
income, minority, youth, senior, etc.). More up-to-date forecasts on the Bottineau Transitway’s impact
on transit ridership will be available in the Bottineau Transitway Draft Environmental Impact Statement.

Table 4: Estimated impact of Bottineau Transitway on physical activity in the Twin Cities

2005 2030 - 2030 -
No-Build | Bottineau LRT
Average weekday linked trips 29,400 43,700 49,800
Average weekday number of people riding transit 14,700 21,850 24,900
- > -
Estimated number of people who get > 30 minutes/weekday of 4,263 6,337 7221

physical by walking to and from transit (29% of all transit riders)

Estimated number of people riding transit as a result of the

. . . - - 3,050
Bottineau Corridor improvements

Estimated number of people getting recommended levels of

. . . : - - 885
physical activity as a result of Bottineau Corridor Improvements

Percentage increase over No-Build scenario - - 14%

Source: Hennepin County Regional Railroad Authority Stage 3 Travel Demand Modeling and User Benefit Analysis'®

The following section examines the Bottineau Transitway’s potential to impact physical activity through
spurring transit-oriented, walkable environments. The built environment can encourage a variety of
non-motorized transportation modes including walking and bicycling. This section primarily focuses on
walkability and walking because walking is more accessible (walking does not require owning bicycle
equipment and having skills for riding in traffic) and because of the greater availability of research and
analysis on walking and walkability.

While Besser and Dannenberg’s study demonstrates that transit can increase physical activity because
people walk to and from transit stations, many other factors in the built environment surrounding
transitways impact whether and how much people walk such as density, connectivity of pedestrian and
bicycle infrastructure, and the commercial and residential mix of land use. New transit projects have the
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potential to catalyze walkable urban development through facilitating TOD and by incorporating
enhancements to connect pedestrian and bicycle infrastructure, thereby impacting station-area
walkability and levels of physical activity. '7*%

The built environment and TOD

Transit-oriented development is an integrated approach to transportation and land-use planning that
encourages more compact development within easy walking distance of transit stations (often defined
as a half mile) and includes a mix of land uses such as housing, jobs, shops, restaurants and
entertainment.® A key component to TOD is the pedestrian access between the transit stop and the
surrounding area. *° The success of TOD is contingent on multiple factors, including high density, land
use mix, roadway connectivity and design, pedestrian connectivity, building design, and private sector
investment.™

The Bottineau Transitway represents an opportunity to encourage TOD and support walkable
environments. However, a transit project alone does not automatically result in TOD and increased
walking. In fact, in a comparative analysis of two corridors in Minneapolis — the Hiawatha corridor,
which includes the region’s only operating LRT as of 2013 and the Nicollet Avenue corridor — the
University of Minnesota Center for Transportation Studies found that built environment characteristics,
rather than transit, were the key variables in determining how much people walk.'** This study suggests
that the development in station areas can critically influence walkability and ultimately the level of
physical activity people will get. Although transit is an important component of TOD and walkable built
environments, many other variables beyond transit must also come together to improve walkability.

Current walkability and the built environment in the Bottineau Corridor

In the Twin Cities, walkable land use is not the norm. A study by the Brookings Institution found that the
Twin Cities region ranked below average in the number of regionally significant walkable urban places
compared to other American cities.'**> The land uses surrounding much of the Bottineau Corridor are no
exception. For much of the Bottineau Corridor, the current design of the roads creates challenging
barriers to would-be pedestrians and cyclists"** such as wide arterials that are difficult to cross on foot
or bicycle, including Bottineau Boulevard (a six lane arterial highway), West Broadway (a four lane
arterial road), and Highway 55 (a six lane divided highway)."” Existing land use patterns are
characterized by low density housing and employment, and buildings with auto-oriented footprints and
designs. A freight rail line runs parallel to segments of the proposed transitway, posing as a barrier to
bicycle and pedestrian access at certain points.'*® The images in Figures 24, 25, and 26 depict these land
use characteristics common to the Bottineau Corridor (see pages 55 and 56).
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As Figure 24 illustrates, the area surrounding the propose site for the 85™ Avenue Station has low-
density housing and wide arterials that would be difficult for a pedestrian to cross. In addition, the
smaller streets do not connect well with one another.

Figure 24: Proposed 85™ Avenue Station location in Brooklyn Park

As shown in Figure 25, the area surrounding the proposed Brooklyn Boulevard Station location has low-
density commercial development dominated by expansive parking lots and buildings designed to be
accessed by vehicles rather than by people on foot. The area lacks connecting sidewalks and places for
people to cross the wide arterials safely.

Figure 25: Proposed Brooklyn Boulevard Station location in Broolyn Park
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Bottineau Transitway Health Impact Assessment — Physical Activity

Similarly, as illustrated in Figure 26, the proposed location for the 63" Avenue Station is also
characterized by low-density uses and wide arterials that would be difficult for pedestrians to cross
safely.

Figure 26: Proposed 63rd Avenue Station location in Crystal

Anticipated TOD and changes in pedestrian infrastructure

While methods have been developed for evaluating TOD success, walkability, and how well pedestrian
infrastructure in station areas connects to transit stations, at the time of the writing of this report,
neither station area plans nor pedestrian and bicycle infrastructure enhancements for the Bottineau
Transitway station areas have been developed. Because there are no plans currently in place, a reliable
assessment of station area development and changes in walkability is not possible. However, several
factors suggest that if the Bottineau Transitway is constructed it will be accompanied by some
changes in land uses and pedestrian infrastructure that are more encouraging for walking than current
conditions provide:

e About half of the funding for construction costs will come from the Federal Transit
Administration’s (FTA) New Starts program. Current and planned future land uses are one of the
major criteria for determining whether a transit project is awarded New Starts funding. Plans
that encourage higher densities, a mix of uses, and pedestrian infrastructure improvements will
increase FTA’s economic development rating. The Bottineau Land Use Planning Framework
notes, “integrating transportation and land use planning is key to improving the Bottineau
Corridor’s competitive success with the FTA and to making the most of future development
opportunities.”*"’

e Metropolitan Council’s Regional 2030 Transportation Policy Plan (2010) includes land use and
transit development strategies that support the development of walkable, transit-oriented
environments. The plan states that local units of government are expected to develop local
comprehensive plans, zoning, and community development strategies that ensure more
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intensified development along transitways and that this development should be effectively
linked to the transitway through compact, walkable environments.

e The comprehensive plans for Brooklyn Park, Crystal, and Robbinsdale indicate support for
characteristics favorable to walkable, TOD environments such as higher-density and mixed-use
development. In particular, the Bottineau Transitway could lead to improvements in walkability
for the currently car-dependent area surrounding the 63" Avenue Station if TOD occurs as the
Brooklyn Park comprehensive plans states.

In short, while transit usage is shown to correlate with increases in walking, the built environment
characteristics surrounding the Bottineau station areas that result from TOD will play a crucial role in
determining the degree to which Bottineau LRT impacts physical activity levels. Current land use
characteristics for the majority of the Bottineau Corridor, such as wide arterials and low density
development, present barriers to walking and bicycling. City and regional plans demonstrate a
commitment to supporting TOD which suggests that Bottineau Transitway’s impact on walking is likely
to be positive.

The Bottineau Transitway has the potential to impact park and trail access through increased transit
service and transit station proximity to park access points. This section will assess the potential for the
new LRT to impact access to parks and trails, and ultimately influence physical activity. In assessing the
relative improvements in park accessibility it will be assumed that relative improvements in accessibility
will be accompanied by relative improvements in physical activity levels.

The Bottineau Corridor includes numerous parks and parkways that provide opportunities for physical
activities. Parks and trails encourage physical activity and health outcomes by providing low cost choices
for recreation, recreational facilities, scheduled and supervised activities, and destinations to which
people can walk.'*® These features can also play a role in facilitating physical activity in minority
communities.”® Research suggests that whether and how often people visit parks and use them for
physical activity is dependent upon numerous factors including the distance people live from parks,
accessibility, park size, park attractiveness, and the facilities available at the parks.!?12122123124 The
Minneapolis Park and Recreation Board notes that park visitors in Minneapolis will choose to visit parks
near where they work, where a program is offered they prefer, or where they can meet with friends.
Additionally, playgrounds and pools are strongly associated with park usage.

In Table 5, data from the Metropolitan Regional Parks and Trails 2008 survey shows that in the Twin
Cities, the majority of visitors (58 percent) to the Metropolitan Regional Park and Trail system access
these parks and trails by car, truck, RV, or van (N=7245). Among only park visitors surveyed (N=4191),
the percentage who access the regional parks by car, truck, RV, or van is even greater (79 percent).
According to the survey, the percentage who access Theodore Wirth Park by car, truck, RV, or van was
much higher (90 percent), though this percentage should be interpreted with caution due to the small,
non-representative sample size (N=30). Still, these survey results show that private vehicle is the primary
mode of transport for accessing regional parks and trails. For populations that do not live close enough
to walk to these parks and have limited vehicle access, these parks and the low-cost opportunities for
physical activity they offer may be out of reach. The survey findings suggest that an improved level of
transit service to these parks could increase access to the parks and the physical activity opportunities
they provide.
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Table 5: Mode of transportation to Metropolitan Regional Parks and Trails 2008

N Walk, ran, | Bicycle | Drove or rode | Metro Charter | Some | Refused

or inline in auto, truck, | Transit or Bus other

skates RV, or van LRT way*
Region-wide 7245 | 19% 21% 58% <1% 1% 1% <1%
Parks and Trails
Region-wide 4191 | 11% 8% 79% <1% 1% 1% <1%
Parks
Minneapolis 414 | 36% 8% 54% 1% <1% <1% | <1%
Regional Parks
Theodore 30 3% 3% 90% - - 3% -
Wirth Park

Source: Minneapolis Park & Regional Board, Metropolitan Council Regional Parks and Trails Survey 2008
*Some other way includes: motorcycle, boat, motorized scooter, horse and combination of modes.
Percentages may not equal 100% due to rounding.

Theodore Wirth Park

The Bottineau Transitway includes stations that are located within a half mile or less of many parks (see
Map 6, page 59). However, most of these are small parks (less than 10 acres) with limited facilities and
are more likely to serve populations that live near these parks than to be a destination point for
Bottineau Transit riders. In contrast, Theodore Wirth Park is the largest regional park in the Minneapolis
Park system, offering 759 acres of unique landscape characteristics - such as wetlands, prairies and the
oldest public wildflower garden in the nation - and cultural resources. The park provides opportunities
for a wide range of activities year-round. Summer activities include swimming, walking, off-road biking,
golf, disc golf, picnicking, tennis, basketball, and volleyball. Winter activities include cross-country skiing,
sledding, tubing, snowshoeing and snowboarding.'*®

Theodore Wirth Park is west of Downtown Minneapolis with the northern two-thirds located within
Golden Valley and the southern third within Minneapolis. The route identified for the Bottineau
Transitway would border the eastern boundary of Theodore Wirth Park within an existing BNSF railroad
corridor. Two potential station locations near Theodore Wirth Park are under consideration — the
Plymouth Avenue option and the Golden Valley Road option. The Plymouth Avenue station option
would be located at the main entrance of the park and would provide direct access.

While the Golden Valley Road station option borders the park, it is more than half a mile from the main
visitor entrance. Yet, the Golden Valley Road station option still has the potential to provide access to
the park. If the Golden Valley Road option was selected, enhancements to the park such as a visitor
center near the Golden Valley Road station and/or a park circulator could increase the transitway’s
impact on park access. Overall, for populations with limited vehicle access the Bottineau Transitway
could serve to increase access to Theodore Wirth Park and the opportunities it provides for physical
activity.

Other parks in the Bottineau Corridor to which the Bottineau Transitway could impact access include
Becker Park and Harrison Park.
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Map 6: Parks and Parkways in the Bottineau Corridor
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Note: The Plymouth Avenue and Golden Valley station locations are two station options currently under
consideration. The Bottineau Transitway will likely only include one of these stations.

Bottineau Corridor is % mile radius of the transitway. Station area is % mile radius of the station.
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Becker Park

Becker Park is a 12.4 acre park in the City of Crystal. The Bass Lake Road station would be located
directly east of Becker Park. The park is heavily utilized and has broad appeal according to the Crystal
Park and Recreation Department. The park’s amenities include a basketball court, playground, tennis
courts, softball fields, playground, trails, picnic tables, horseshoe courts, and an activity center. The park
also has a stage and provides cultural events. The City of Crystal does not collect data on where park
visitors live and how they use the park which limits analysis on whether the park would serve as a
destination point and location for physical activity for transit riders. However Crystal’s Park and
Recreation Department staff notes that the park serves visitors from outside the neighborhood and is a
destination point for events and organized activities such as the City of Crystal’s four-day annual festival
and an adult softball league.'?® The softball league allows players from other cities to join and includes
teams from Brooklyn Center. **’

Becker Park’s high level of use and wide range of activities and amenities suggests that the park could be
a destination point for transit riders and that the Bottineau Transitway could increase access to the park.
The degree to which transit riders can walk safely from the station to the park will be determined by the
location of the station at the Bass Lake Road and Highway 81 intersection and the supporting pedestrian
infrastructure. This is a major intersection in Crystal and both Bass Lake Road and Highway 81 are high
traffic thoroughfares.

Harrison Park

Harrison Park is 6.9 acre park located in north Minneapolis next to Olson Memorial Highway, the route
for the Bottineau LRT in north Minneapolis. A vital part of the community, the park is adjacent to
Harrison Education Center and Harrison Neighborhood Association. The park offers a picnic area, fields
for baseball, softball, football and soccer in addition to basketball courts and a tennis court. Other
amenities at the park include a playground and wading pool.’®® The park includes the Harrison
Recreation Center which provides a gymnasium and a wide variety of programs and activities for
children, teens, and families.

The Bottineau LRT would result in the closure of the pedestrian crossing at the intersection of Olson
Memorial Highway and James Avenue North, the pedestrian crossing closest to the park from north to
south of Olson Memorial. However, the Draft Environmental Impact Statement of the Bottineau
Transitway shows that the closing would result in less than 0.1 mile diversion to cross at Humboldt
Avenue North and characterizes this as a minor impact.

The Minneapolis Park and Recreation Board has limited information where park visitors live and how
they use the park. However, the Park and Recreation Board notes that use from residents on the north
side of Olson Memorial Highway is highly probable because Harrison Park partners with North Commons
park on activities programming, which is north of the highway, and because Harrison Park is the only
recreation center within a quarter mile. Overall, there is no evidence that the pedestrian crossing
closure would prevent residents north of Olson Memorial Highway from accessing Harrison Park and the
physical activity opportunities it provides.

Equity Considerations

Overall, assessment findings indicate the physical activity impacts of the Bottineau Transitway are likely
to be positive for the populations who have access to the line and live within station areas. A large
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percentage of the population in the Bottineau Transitway station areas are minority or low-income
populations. These populations are currently experiencing disparate health outcomes. Improved built
environment conditions, such as better pedestrian infrastructure and increased access to parks, could
represent an improvement in physical activity opportunities for these populations.

Park access

The Metropolitan Council’s 2030 Regional Parks Policy Plan identifies a need to reduce barriers to the
regional parks and trails for “special populations,” which the council defines as people with physical and
mental disabilities, low-income populations, racial-ethnic minorities, single parents, and elderly people.
These populations largely match the populations identified as vulnerable populations for this HIA. The
2008 Regional Parks Visitor Study found that racial-ethnic minorities underuse the Metropolitan
Regional Park and Trail system, which further demonstrates a need to address accessibility.

While more study is needed to identify barriers for vulnerable populations, the Metropolitan Council
identified safety problems, cost, transportation, and lack of information about programming and
facilities as potential barriers. Findings from the 2008 study also show that the private vehicle has been
a primary mode of transportation to the parks and in particular, to Theodore Wirth Park, which suggests
that transportation could be a potential barrier for populations with limited or no vehicle access. An
improved level of transit service to Theodore Wirth Park may serve to mitigate health disparities by
increasing access and providing more opportunities for physical activity for these populations. However,
the other barriers noted above may still hinder accessibility and the potential for transit to improve park
access.

One potential consequence for health identified and considered in this assessment is the possible
closure of a pedestrian crossing on Olson Memorial Highway near Harrison Park. There is a lack of
evidence that closing the pedestrian crossing will inhibit park access and lead to adverse health
consequences as a result. Additionally, there is an alternative pedestrian crossing less than 0.1 mile
away.

Distribution of project benefits

One concern some stakeholders raised is that the new transitway investment will not directly serve the
majority of the largely low-income and minority communities in the section of north Minneapolis that
was originally one of the options under consideration for the LRT route. The population in this area is
currently experiencing numerous health and socio-economic disparities. While the route identified for
the line does travel through part of north Minneapolis, a large section of this area will not be directly
served by the line. This section would have been directly served by the new LRT had the other
alignment, known as D2, been selected for the route. Due to the projected budget and engineering
challenges, and stakeholders’ concerns regarding negative impacts such as the removal of homes and
businesses that would have resulted from the D2 alignment, the Bottineau Policy Advisory Committee
voted against this option. While the selected route will still serve low-income and minority populations,
a greater number of individuals who are either low-income and/or of a racial/ethnicity minority group
would have been within walking distance to stations along a route that included the D2 alignment.

The Bottineau HIA Advisory Committee members noted that increases in opportunities to walk and bike
through increased transit usage would be marginal or not applicable to populations who have difficulties
walking or are unable to walk, such as elderly populations and populations with physical disabilities.
Additionally, minority and low income populations already use transit at higher rates and have lower
levels of vehicle ownership than the overall population in Hennepin County and the Twin Cities.
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Equity Conclusions

In short, changes to physical activity levels for vulnerable populations that result from the Bottineau
Transitway are likely to be positive. However, there is limited data available to determine what specific
vulnerable populations will benefit and the degree to which physical activity will increase and improve
health outcomes. For populations that are already walking to public transit, the impacts may be small.
The people in north Minneapolis living outside of a half mile of the proposed station line are currently
experiencing health disparities. This population could potentially benefit more from the Bottineau
Transitway if a high frequency connector route service was implemented to help ensure convenient
access to the LRT.
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This section describes the relationship between health and location affordability. Location affordability
is the affordability of living in a neighborhood when the costs of both housing and transportation are
taken into consideration. This section provides an examination of the ways the Bottineau Transitway
could impact location affordability.

Summary

Health and Location Affordability

The affordability, stability, and quality of housing can affect a wide range of physical and
mental health outcomes such as stress, hypertension, and disease transmission.

Emerging studies and data analysis tools demonstrate that housing affordability should
factor in transportation costs. Transportation and housing costs are the two largest expenses
for American families and often neighborhoods that have low housing costs can be expensive
to live in because people have to drive most places and end up spending more on
transportation.

Existing Conditions

Much of the Bottineau Corridor includes older housing stock and lower median home values
than the Twin Cities and Hennepin County overall, signifying a greater availability of
affordable housing stock. However, data shows that housing might not be affordable for low
and very low income families when factoring in household transportation costs.

Land uses in the Twin Cities region and Bottineau Corridor are characterized largely by job
and population sprawl and automobile-dependent developments. Convenient transit options
are limited in the Bottineau Corridor suburbs. As a result of these conditions, the majority of
workers in the Bottineau Corridor cities, including low income workers, depend on driving
alone to get to work.

Fluctuating gas prices and car repair costs associated with owning and driving a vehicle put
low-income working families at risk for homelessness.

Projected Impacts

The new transitway is anticipated to increase transit ridership and time savings and decrease
driving which would reduce transportation costs for some households in the Bottineau
Corridor and region.

By facilitating Transit-oriented development (TOD), the Bottineau Transitway could improve
location affordability and reduce household transportation costs in the Bottineau Corridor.
Station area planning will play an important role in determining improvements in location
affordability.
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Projected Impacts - Equity Considerations

e There is a lack of data available to assess the degree to which transportation costs will
decrease and which households will see reduced household transportation costs. However,
currently 24 percent of the populations within a half mile of the Bottineau Corridor have
incomes below the Federal Poverty Level. While demographics in the region are subject to
change, the fact that low-income populations currently live near the route suggests they will
have access to the Bottineau Transitway and could benefit from improved location
affordability.

e Although the new transitway could reduce households’ transportation costs, housing costs
could increase in some areas. Transit has been shown to result in increases in property values.
However, increased property/market value potential can also spur economic development
and result in development projects that provide more housing options in transitway station
areas. Additionally, increases in property values could help homeowners to access capital for
home quality improvements. In short, at this point there is limited evidence available to
predict how the Bottineau Transitway will affect property values.

Affordable, Quality Housing and Health

Many studies demonstrate that the affordability, security, and quality of housing affect physical and
mental health through a myriad of interacting pathways. These direct and indirect pathways make
housing one of the key social determinants of health.'?® These pathways include:

e Housing cost-burden — Several studies demonstrate that working families that spend more than
30 percent of their monthly income on housing have less income available for the prerequisites
of good health—health care, nutritious food, clothing, childcare, medication, and family
activities that promote exercise and emotional stability —and are more likely to face food
insecurity.?*BB3213 The stress due to a lack of affordable housing is associated with a greater
likelihood of developing hypertension, lower levels of psychological wellbeing, and increased
visits to the doctor.”**'*®

o Unhealthy physical environment — Substandard and deteriorating housing - such as
compromised climate control, growth of mold and mildew, and pest or rodent infestation — can
contribute to a variety of illnesses, from asthma and neurological disorders to psychological and
behavioral dysfunction.>***”**'* some of these conditions are exacerbated when residents do
not have enough money to maintain healthy housing conditions (making sure appliances work,
utility bills are paid, etc.). Lack of affordable housing and disposable income can also lead low-
income families to share housing which can lead to overcrowding. Overcrowding brings risks
such as transmission of infectious disease, noise and fires.

o Displacement — A decrease in the availability of affordable housing can result in displacing
families as they are forced to relocate to locations with more affordable housing. This resulting
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displacement can have numerous consequences associated with negative health outcomes.
Displacement is a stressful life event that can result in loss of job, a loss of protective social
networks, and for children, difficult school transitions, academic delay, and emotional and

behavioral problems. 4041142143

Additionally, the long commutes of workers who are forced to

move further away from their jobs to locations with more affordable housing encroach on
quality family time and contribute to increases in greenhouse gases, both of which have health
implications for future generations.*** Money spent on the increased transportation costs
associated with long commutes is not available for other goods and services that may contribute

to health.

Housing + Transportation Costs

The widely used definition of affordable housing is housing
that costs no more than 30 percent of household income.
However evidence increasingly suggests that affordability is
closely related to the transportation costs associated with a
household’s location. Housing and transportation are the two
largest expenditures in most household budgets and the
biggest tradeoff working families make in balancing household
budgets is between housing and transportation costs.'*®

The characteristics of the neighborhoods people live in have a
large impact on how much they spend on transportation.
Households situated in neighborhoods characterized by
compact development, mixed use, and easy access to jobs,
services, transit, and amenities tend to have lower
transportation costs. Conversely, households located in places
that require automobiles for most trips tend to have high
transportation costs.**” When people move further away from
their jobs to less efficient locations and commute, they take on

Households situated in
neighborhoods
characterized by compact
development, mixed use,
and easy access to jobs,
services, transit, and
amenities tend to have
lower transportation costs.
Conversely, households
located in places that
require automobiles for
most trips tend to have high
transportation costs.

a larger transportation cost burden and become more sensitive to jumps in gas prices.***'* These

findings on the relationship between household location and transportation cost indicate that an
assessment of true housing affordability should include transportation costs.

Based on the benchmark established by the Center for Neighborhood Technology, an affordable location
is one where the combined housing and transportation costs are no more than 45 percent of household
income.™ Under the traditional view of affordable housing, 76 percent of neighborhoods in the United
States are affordable to a typical household.” However when factoring in transportation costs, the
percentage of neighborhoods in the United State that are affordable to a typical household plummets to
28 percent.152

Housing affordability paired with location affordability through good public transportation can return
health benefits including easier access to health care, reduced commuting costs, more disposable
income available for health supporting resources such as healthy food and exercise, and reduced time
spent in traffic allowing more time to be spent with family.” In contrast, the longer distances
associated with sprawl and location inefficiency translate into less leisure time with families as workers
spend more time in their cars getting to and from jobs, and higher greenhouse gas emissions, which will
have health consequences for future generations.™*
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Transportation Costs and Public Transit Service

Owning and driving a vehicle incurs many costs including the purchase price of a vehicle, parking, tolls,
tax and registration, insurance, fuel, maintenance and repairs. On average, these expenses add up to
account for the majority of transportation costs in American households."” If transit service
improvements provide a viable, time-competitive alternative to driving a personal vehicle, they can help
reduce household transportation costs by allowing households to reduce their number of vehicles or
drive less, thereby incurring lower expenses in fuel, parking, tolls, and maintenance and repairs.

Studies show varying estimates on the costs of driving and the impact of transit service on vehicle use
and household transportation costs. Still, overall they demonstrate that improved transit access can
help to reduce household transportation costs:

e Estimates from the American Public Transportation Association show that, on average,
individuals who ride public transportation instead of driving save $9,242 (in 2010 dollars)
annually in parking and fuel costs."*®

e A report investigating the incremental costs and benefits of transit service in U.S. cities finds
that high quality public transit typically requires about $268 in additional subsidies and $104 in
additional fares annually per capita, but provides vehicle, parking and road cost savings
averaging $1,040 per capita.”’

e Reconnecting America’s Center for Transit-Oriented Development reports that while the
average household in the U.S. spends about 19 percent of its budget on transportation,
households with good access to transit spend only 9 percent.™® A study from the National
Center for Transit Research finds savings from reducing vehicle ownership is approximately
$3,544 (in 2010 dollars)*® for each relinquished vehicle with variations in savings by household
type'160,161

Notably, simply becoming a zero-car household does not automatically eliminate household
transportation costs attributable to automobile expenses. Zero-car households are shown to still have
vehicle expenditures attributable to renting vehicles occasionally, maintaining driver’s licenses, or
paying for gas, tolls, or parking when riding with others.'®* Location affordability characteristics, such as
access to public transit, street connectivity, and walkability are still important for reducing the
transportation costs for zero-car households.

Census data demonstrates
that 36 percent of Hennepin

) . . County households are cost
Looking at household cost burdens alone in Hennepin .
County indicates that housing is already not affordable for burdened - meaning they pay
many households even without factoring in transportation ~ more than 30 percent of their
costs. Census data from the 2009-2011 American income towards housing.
Community Survey demonstrates that 36 percent of
Hennepin County households are cost burdened — meaning they pay more than 30 percent of their
income towards housing. Low income households are the most likely to experience housing costs
burdens. For example, 60 percent of households earning 30 percent of area median income (AMI) or less
pay more than one-half of their income towards housing (see Figure 27, page 67).

Affordability in Hennepin County and the
Bottineau Corridor
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Figure 27: Cost burdened households by income level in Hennepin County, 2005-2007
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As described in the community profile section of this HIA, while there is a wide range of demographic
characteristics among the Bottineau Corridor cities, the median income is lower and the average poverty
rate is higher for these cities combined than in the Twin Cities and Hennepin County overall. The 2010
median income for households in the Bottineau Corridor cities ($50,103) is, on average, 23 percent
lower than the Twin Cities ($65,181). The percentage of the population living in poverty™ in 2010 in
the Bottineau Corridor cities (19.0 percent) is nearly double the percentage in the metro area (10.0
percent). For populations living within a half mile of the station areas, the poverty rate is even higher (24
percent). Despite these lower incomes and higher rates of poverty, quantitative and qualitative data

The current level of
transit service in the
suburban areas along
the Bottineau Transit
is generally not
sufficient to compete
with personal vehicles
for many trips.
Housing and
employment density
is critical for mass
transit to be effective
and efficient.

provides evidence that many neighborhoods in the Bottineau Corridor
are not necessarily affordable for low and very low income families
when factoring in household transportation costs, and that
transportation costs place a heavy burden on low income families.

The current level of transit service in the suburban areas along the
Bottineau Transitway is generally not efficient enough to compete
with personal vehicles for many trips.'* Housing and employment
density is critical for mass transit to be effective and efficient.*®
Currently suburban northwest Hennepin County does not have the
population and job densities required to support a high level of transit
service.™®® As a result, existing transit service levels lack the service,
frequency, speed and directness that are needed to significantly
increase transit use in the corridor. Sprawl, low-density development,
and limited non-downtown transit service in the corridor requires
most residents to rely on driving for transportation, to drive further,
and to spend more time in traffic.*®’

Given these conditions it is not surprising that the

majority of residents in the Bottineau Corridor drive
alone to get to work. Even many of those who have
incomes below poverty level are still dependent on

Among workers living in poverty
in New Hope, 78 percent drive
alone to work.

driving to get to work and are thus facing the costs
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Bottineau Transitway Health Impact Assessment — Location Affordability

associated with car ownership and fluctuating gas prices. For instance, among workers living in poverty
in New Hope, 78 percent drive alone to work. Minneapolis, which has the highest population density
and level of transit service of the corridor cities, also has the lowest percentage of workers below 100
percent FPL who rely on driving alone to get to work (see Figure 28).

Figure 28: Percent of workers age 16 and over who drive alone to work by poverty status — 2007-2011
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As Figure 29 demonstrates, in Hennepin County and throughout the Bottineau Corridor cities, lower
income populations are more likely to use public transportation to get to work but public transportation
use for getting to work is not widespread. Minneapolis has the highest use of public transportation
among workers. In Brooklyn Center, Brooklyn Park, Crystal, and New Hope, less than 10 percent of
workers, regardless of poverty status, use public transportation to get to work.

Figure 29: Percent of workers age 16 and over who use public transportation by poverty status — 2007-2011
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The high rate of reliance on driving and the low rate of public transit usage provide strong evidence that
household transportation budgets in the Bottineau Corridor as well as the region are largely consumed
by the costs of operating and owning a vehicle. How affordable, then, are locations in the Bottineau
Corridor when considering transportation costs?
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Estimates from the Location Affordability Index (LAI) show that when household transportation costs
are factored in, fewer neighborhoods are affordable for low income families. The LAl is based on a
variety of data inputs to produce accurate estimates of the housing and transportation costs at the
census block-group level for different household types (households with different incomes, numbers of
people, and numbers of workers).'®®

Based on the LAI, when only housing costs are considered there are 40 neighborhoods (block groups)
within a half mile of the Bottineau Transitway that are affordable for a low-income, three person
household with one worker in the Bottineau Corridor. When transportation costs are factored in, the
number of neighborhoods that are affordable for this household type declines from 40 to 31
neighborhoods (see Map 7, page 70 and Map 8, page 71). Low income in the LAl is defined as 50 percent
of the HUD Area Median Family Income. For the Twin Cities region this equates to an annual income of
$37,800 for a three person household in 2010.

Evidence from local social service agencies indicates that transportation costs place a heavy burden on
low-income working families. PRISM,™* CEAP,"® and CROSS""* help families during times of financial
hardship, including families that live in the suburban cities of the Bottineau Corridor. These agencies find
that the costs of operating and maintaining a car are a major expense for low-income households and
that car repair costs are one of the reasons people lose their homes and face homelessness. If people do
not have transportation they can lose their jobs and in the suburban areas of the Bottineau Corridor,
transportation largely requires a car. The resulting loss of income leads to households not being able to
pay their rent or mortgage. Inability to pay for gasoline costs also has a similar chain reaction.'”

Because of the relationship between housing stability and the transportation costs associated with car
ownership, emergency assistance programs serving families in the corridor cities provide support for
transportation costs.’”® In 2011, 3,127 people in the northwest Hennepin region (number represents all
family members in each recipient household) received gas cards totaling a sum value of $16,761. In
addition, 278 clients in Northwest Hennepin served by a Domestic Violence Shelter received 165 taxi
vouchers to get to employment or services (numbers represent all family members in a family). *’*
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Bottineau Transitway Health Impact Assessment — Location Affordability

Map 7 illustrates the variation by block group in the estimated average housing costs as a percentage of
income for a low-income, three person household with one worker in the Bottineau Corridor.

Map 7: Housing costs as a percentage of income for a 3-person, low income household by

block group, 2010

=== Bottineau Transitway
B Bottineau Station Locations
™" Half mile buffer Bottineau Transit Line
[ 130% or less
B 31% - 45%
I 46% - 60%

Spbring Lake

Sources: US Dept. of Housing and Urban Development’s - Location Affordablllty Index, MN-DOT,
Hennepin County

Note: Low income refers to households with incomes 50% of Housing and Urban
Development Area Median Family Income

Bottineau Corridor is % mile radius of the transitway.
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Bottineau Transitway Health Impact Assessment — Location Affordability

Map 8 illustrates the variation by block group in the estimated average combined housing and
transportation costs as a percentage of income for the same low income household type defined above.

Map 8: Combined housing and transportation costs as a percentage of income for a 3-
person, low income household by block group, 2010

=== Bottineau Transitway
E1 Bottineau Station Locations
™" Bottineau Corridor
~ 45% or less
I 46% - 60%
W 61% - 75%

hring Lake
4\

Hennepin County

Note: Low income refers to households with incomes 50% of Housing and Urban Development
Area Median Family Income

Bottineau Corridor is % mile radius of the transitway.
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Impact Analysis

The following section examines the Bottineau LRT’s potential impact on health by assessing the project’s
likely role in affecting location affordability as measured by combined housing and transportation costs.
The Bottineau LRT has the potential to impact location affordability through three interrelated
pathways:

1. Increased transit service: By increasing transit service to locations where housing is affordable,
the Bottineau Transitway has the potential to decrease the combined housing and
transportation cost burden for low-income households. A decrease in combined housing and
transportation expenses could allow for a larger share of household income to be available for
healthy food, medical care, and other health supportive resources and services.

2. Transit-oriented development: The Bottineau Transitway could reduce transportation costs by
encouraging TOD in station areas. Successful TOD improves location efficiency by increasing the
locations residents can walk to in station areas such as jobs, shops, restaurants, grocery stores,
and community services.

3. Increase in property values: The Bottineau Transitway could result in an increase in property
and market values of housing near station areas which could potentially reduce the affordability
of housing. However, increased property/market value potential can also spur economic
development and result in development projects that increase housing options in transitway
station areas. Increases in property values could also help homeowners access capital for home
quality improvements.

This section will consider the potential for the Bottineau Transitway to affect location affordability by
assessing the impacts on level of transit service, transit-oriented development, and property values. In
judgments about the impacts of the new LRT on health, it is assumed that improvements in location
affordability will be accompanied by relative improvements in health outcomes and that decreases in
location affordability will be accompanied by a relative worsening of health outcomes. No attempt will
be made to quantify resulting changes in location affordability or health outcomes because the
methodology for doing so based on available evidence has not yet been developed.

By improving the level of transit service in the Bottineau Corridor, the new LRT is projected to increase
transit ridership, increase travel time savings, and decrease vehicle miles travelled (VMT). These impacts
suggest that the new LRT could provide a time-competitive, viable alternative to transport by personal
vehicle.

As summarized in other sections of this HIA the Bottineau LRT is anticipated to lead to a 14 percent
increase in transit ridership in the region per weekday in comparison to the No-Build scenario (an
additional estimated 3,050 people using transit per day) in 2030. While the data does not show what
mode of transportation these transit users would choose for these trips in the No-Build scenario,
forecasts also show an estimated reduction of 27,123 VMT traveled per weekday in the region in
2030."”° Further, we know that driving a personal vehicle is the primary mode of transportation in the
region and corridor, supporting the likelihood that many of these transit users will be riding transit as an
alternative to driving a personal vehicle.
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Data on projected ridership numbers does not provide information regarding the demographic
characteristics of the new transit riders, limiting the potential to assess what percentage of these transit
users will be vulnerable populations as defined in this HIA (youth, senior, minority, low income, and
disabled populations) that would benefit from reduced household transportation costs. Still, a greater
percentage of the populations within a half mile of the Bottineau Corridor have incomes below the
Federal Poverty Level as compared with the county and Twin Cities overall. While demographics in the
region are not static and are subject to change, their proximity suggests that populations living in
poverty will have access to the Bottineau Transitway and could benefit from improved location
affordability.

Overall, these forecasts provide evidence that the Bottineau Transitway could offer a time-
competitive alternative to a personal vehicle, help households reduce their dependence on personal
vehicles for transportation, and ultimately increase the location affordability of their homes.
However, the magnitude of the impact on transportation costs and the number of households that will
enjoy a reduction in transportation costs is unclear.

While time-competitive, high frequency, transit service can provide an alternative to driving a personal
vehicle, level of transit service is not the only factor determining travel behavior, mode choice, and
transportation costs. Numerous studies show that built environment factors such as street network
connectivity and population and job density significantly influence automobile dependence and
transportation.’®*”’*”® As summarized in other sections of this report, the Bottineau Transitway has the
potential to complement and facilitate Transit-oriented development (TOD) surrounding the station
locations. By complementing changes in the built environment, the new LRT could also indirectly
encourage reductions in automobile use and dependency, and improve location affordability.

TOD that successfully orients transit to compact, walkable, mixed land use can facilitate multi-purpose
trips thus increasing the types of destinations that people in the corridor and region can reach via transit
and walking. When implemented well, such changes in the built environment can complement transit
service and further improve location affordability. People who live in or have easy access to these areas
could have a reduced need for a personal vehicle and face a smaller transportation cost burden.

However, neither a new transit project alone nor development near transit automatically results in
successful TOD. Many communities have attempted to implement TOD, some with mixed results and
some with success.'”® While preliminary studies show interest locally in implementing TOD principles
into station area plans, station-area planning for the Bottineau Transitway is currently in a preliminary
stage and is likely to evolve and change.

There is a wide variation in home values in the corridor, but on average, the median home value in the
transitway project area has been consistently below the median metro-wide home value over the past
decade. As of 2012, the median sales price of homes within one mile of the Bottineau Corridor was
$123,000, which is about 27 percent less than the median sales price of $167,900 for the Twin Cities
Metro Area. '® This gap in home values widened considerably during the 2007-2009 recession from 10
percent before the recession to 36 percent at the end of the recession, indicating the recession
disproportionately impacted housing values along the corridor.'®! Between downtown Minneapolis and
Robbinsdale, the majority of the housing stock is more than 60 years old. In Crystal and the southern
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part of Brooklyn Park, the housing stock is mostly between 40 and 60 years old. '®? These current
conditions help make housing in the corridor affordable relative to other areas in the region.

While the Bottineau Transitway is likely to reduce transportation costs in the Bottineau Corridor through
improving the level of transit service and facilitating TOD, the new LRT could have some negative
impacts on housing affordability by increasing property values.

Because of speculation, even before a transitway is operational, land prices can increase when a new
transitway is announced.'®® Research from the Dukakis Center for Urban and Regional Policy finds that
transit investments often change the surrounding neighborhood characteristics and that the patterns of
neighborhood change vary among transit investments.'** However, more commonly, housing becomes
expensive.'® In some cases, this impact can lead to a set of unintended consequences in which the low

income and transit dependent populations are priced out of the neighborhood and ultimately displaced.
186

A University of Minnesota Center for Transportation study shows that the Hiawatha LRT, also located in
Hennepin County, resulted in average residential property value increases near station areas of more
than $5,000 for single family homes and more than $15,500 for multi-family homes."®’ The changes in
residential property values observed near Hiawatha station areas do not imply that displacement
occurred or that the same property value changes will automatically occur in Bottineau Station areas.
The Hiawatha and Bottineau corridors have many differing characteristics in surrounding land uses and
housing stock. Still, these findings show that property value increases surrounding transit stations are
clearly possible in the region.

Property value increases surrounding station areas would not necessarily lead to reductions in housing
affordability; they could have desirable effects as well. Property/market value increases could also spur
economic development and result in developers proposing new projects. Such development projects
could potentially increase housing in the location efficient transitway station areas. Additionally,
increases in property values could help homeowners access capital for important housing quality
improvements.

The available research and visioning process carried out for the Bottineau Corridor indicate that
neighborhood characteristics will most likely change in some capacity surrounding the Bottineau Station
areas. At this stage it is too early to predict how neighborhoods will change and which, if any, and to
what degree, neighborhoods will experience housing value changes that displace lower income
residents. Though evidence suggests that displacement can occur as the result of transit investments
and increased housing costs, it does not lay the case for preventing transit investments. Rather, planners
and policy makers should manage the changes and utilize strategies to preserve affordable housing and
ensure lower income households can benefit from improvements in transit service and location
affordability.
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This section describes the relationship between health and employment and provides an examination of
the ways the Bottineau Transitway could impact employment opportunities.

Summary

Health and Employment

e Alarge body of research provides consistent evidence that employment is a key predictor of
health outcomes from self-reported well-being and mental health to life expectancy.

Existing Conditions

e While Hennepin County has a low average annual unemployment rate relative to the national
rate, some populations are experiencing notably higher rates, such as minority populations
and persons living in north Minneapolis.

e Numerous complex social, economic, policy, and individual conditions affect a person’s
employment opportunities. While transportation and land use alone will not determine
employment options and rates, evidence suggests that current limited transit service in the
suburbs of the Bottineau Corridor and low job density may pose a barrier to employment for
low-income and transit-dependent populations.

Projected Impacts

e The Bottineau Transitway is likely to improve employment opportunities in the Bottineau
Corridor and Metro Area in three ways:

1. Construction, operations, and maintenance jobs - The new transitway will produce short-
term and long-term jobs as a result of the construction, operation and maintenance of the
line. Income dollars from these jobs would cycle into the local economy creating
additional opportunities.

2. Better connectivity to jobs — The transitway will connect to an increasing number of jobs
near station locations and, additionally, it will be part of a broader regional transit system
that will improve employment accessibility for residents throughout the region.

3. More jobs created through economic development - If the transitway is accompanied by
TOD initiatives, it could spur economic growth surrounding station locations, which, in
turn, could produce more employment opportunities. TOD characterized by close
proximity of housing, jobs, retail and services could enable transit dependent populations
to more conveniently access jobs.

e Overall, while the Bottineau LRT is very likely to result in increased employment
opportunities in the Bottineau Corridor, there is insufficient data to predict with any
certainty which vulnerable populations will experience improved employment access.
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Employment and health

A large and growing body of research consistently demonstrates a strong link between health and
employment. Employment is a complex health determinant that can impact health through numerous
pathways. These pathways include but are not limited to:

e Income - Higher paying jobs enable workers access to many health-promoting resources and
lifestyle conditions such as better housing in safer neighborhoods, stable housing, access to
recreational facilities, more nutritious diets, better healthcare, more time with family members
and friends, and the reduced need to work multiple jobs to make ends meet. 18818919

e Job quality - Occupations that are higher quality may allow workers more control at their jobs™"

and be safer, more interesting, and comparatively less stressful than lower quality jobs. **?

e Job insecurity — The threat of unemployment is shown to have adverse health impacts.™

e Occupation status - Higher status occupations may carry the prestige necessary to attain better
health promoting resources. **

Employment is linked to overall better physical and mental health'®> and unemployment and
underemployment are associated with premature mortality, cardiovascular disease, hypertension,
depression, suicide.”®*'’ In the United States, in comparison with adults who are employed, those who
are unemployed have 35 percent higher risks of death.’® Those who are not in the labor force and are
also not looking for work have 60 percent higher risks of death.’® Whether one is employed,
unemployed or underemployed also correlates with health-promoting behaviors.”*®

However, not all jobs lead to better health outcomes. Some work conditions are dangerous, posing high
risks of injury and fatality.’®* Jobs that are highly demanding of workers but give them minimal control
over conditions may also be linked to increased mortality®®, in particular from suicide®® and
cardiovascular disease.”® Yet other studies have shown that occupations with low demands may also be
associated with higher risks of death.””

Despite the well-documented correlation between health and employment, determining whether
employment status causes health outcomes is an ongoing challenge. For example, poor health may be
correlated with employment measures because people who have worse health or disabilities have a
reduced ability to work and may be more likely to lose their jobs and less likely to earn high incomes.*®
Studies that have attempted to control for such factors find that the relationship between employment
and health is generally a reinforcing process in which better health increases the likelihood of
employment and employment increases the likelihood of better health.””*%

Numerous studies demonstrate that income - a primary component of employment - is a critical
predictor of health. Higher incomes are linked to lower mortality.”® Attainment of self-sufficiency
income correlates with better health, improved nutrition, and lower mortality”*® while more frequent
episodes of income loss correlate with higher levels of depression.”** The effects of income extend from
individual earners to their children as well. Low socioeconomic position during both childhood and
adulthood are associated with poorer self-rated health.?*
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Existing Conditions

Employment

As described in the Community Profile section, the Twin Cities metro area and Hennepin County have
notably low unemployment rates when compared to national averages. The 2011 average annual
unemployment rates in the metro area and Hennepin County were 6.2 and 6.0 percent respectively as
compared with the national average of 8.9 percent.””® However, for the past several years
unemployment rates in Brooklyn Center, Brooklyn Park, and Crystal have been consistently higher than
in Minneapolis, Hennepin County and the region overall.

While unemployment rates in the region are on a steady decline and are low relative to the national
unemployment rate, stark disparities among subpopulations persist. In Hennepin County Native
Americans are nearly 4 times more likely to be unemployed and African Americans are more than 3
times more likely to be unemployed than their white, non-Hispanic counterparts (see Figure 30). In
north Minneapolis, unemployment rates for minority populations are even more concerning than in the
county overall at 24 percent for African Americans and 21 percent for Asians.

Figure 30: Estimated unemployment rate by race and ethnicity for ages 16 and older in Hennepin County, 2010
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Income

Locally, the link between income and health is consistent with the research. In the Twin Cities residents
living in the highest income areas have an average life expectancy of 82 years, while residents living in
the lowest income areas have an average life expectancy of 74 years.”'* Mortality rates differ greatly by
race in the Twin Cities. However, mortality rates are lower for all racial groups in higher income areas
such that African Americans and American Indians living in higher income areas have mortality rates that
more closely match their white, Hispanic, and Asian counter-parts.”*

Income is also closely related to mental health. In Hennepin County an estimated 20 percent of adult
Hennepin County residents living in households below 200 percent of the Federal Poverty Level (FPL)
experience frequent mental distress as compared with 6 percent living in households at or above 200
percent FPL.2®
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Impact Analysis

The Bottineau Transitway could impact employment access by increasing the number of jobs in the
region, and increasing connectivity to jobs. The three primary pathways for improving employment
access include:

1. Construction, Operation and Maintenance of the Bottineau Transitway - The construction of
the new line will require hiring for construction services and lead to a temporary increase in jobs
and benefits for the local economy. In the long term, operations and maintenance of the line
will create new employment opportunities. Income dollars from these jobs could cycle into the
local economy creating additional opportunities.

2. Transit connectivity to jobs - By increasing access level of transit service, the new transitway
could increase the number of jobs accessible by transit within a reasonable commute time.

3. Transit-oriented development (TOD) - Through TOD, the Bottineau Corridor could support an
increase in the number of jobs that the line connects to by encouraging the clustering of jobs
near station locations.

This section examines potential changes in employment access by assessing the impacts on level of
transit service, transit-oriented development, and property values. In judgments about the impacts of
the new transitway on health, it is assumed that improvements in the job accessibility will be
accompanied by relative improvements in health outcomes.

The construction of the Bottineau Transitway will create economic stimulus, which will create one-
time benefits to local economies including increased earnings and new construction-related jobs on
site, in factories, and in offices. Construction of the Bottineau LRT is anticipated to generate additional
employment earnings for households and payroll expansion and generate jobs for all industries in the
Minneapolis-St. Paul-Bloomington Metropolitan Statistical Area (MSA) for the duration of the
construction.

The new LRT is anticipated to create long-term jobs and additional earnings for workers in the region as
a result of Operations and Maintenance (O&M) expenditures. The expansion of transit service from the
Bottineau LRT will likely result in an expansion of economic activity in the Twin Cities metro and
generate long-term net economic impacts both through direct hiring to fill transit jobs and indirect
impacts as these transit workers spend their earnings. Additionally, potential federal funds through
grants could be applied to maintenance activities in later years, thus generating increased employment
and earnings in local and state economies. In short, income dollars from construction and O&M jobs
would cycle into the local economy creating additional opportunities.

The Bottineau Transitway Draft Environmental Impact Statement (DEIS) will provide an analysis and
forecasts of the one-time impacts of the LRT construction on the local economy and the long-term
impacts of O&M activities on the local economy. The analysis will not provide estimates on economic
impacts specific to the Bottineau Corridor or the populations that will likely benefit as a result of the
increased hiring. Findings will be available when the DEIS is released for public comment.

78



Transportation, land use and employment in the Twin Cities

A wide range of factors impact whether or not an individual is employed. One potential barrier to
employment is lack of transportation. In the Twin Cities, evidence suggests that job sprawl and low
density land uses present barriers to job access particularly for transit-dependent populations. Mirroring
the growth trends in many American metropolitan areas, jobs and people steadily migrated outward
into the Twin Cities suburbs during the past few decades and dispersed away from employment
centers.””’” While the rate of land development has since slowed over the recent decade, **® this growth
pattern has resulted in the region becoming less dense with a deconcentrated and decentralized
population and economy.?*® This pattern of job decentralization and low-density development,
characterized by separated commercial and residential uses, makes cost-effectively connecting people
to transit a challenge. It also forces workers to commute longer distances, and increasingly makes the
daily availability of a vehicle a necessity for workers in the region.”?****

Land use characteristics in the region have implications for low-income workers as well as in the
Bottineau Corridor cities. As car access has become critical for job access, low-income workers with
limited or no car access are disadvantaged and have reduced access to employment opportunities.*?
Those with car access, while better able to reach job opportunities, are burdened by the costs of
maintaining and operating a vehicle.

By providing faster and more frequent transit service, the new transitway will help to connect transit
users to employment locations throughout the region. One measure of the new LRT’s impact on
employment access is the number of jobs within a half mile of the Bottineau stations.

Forecasts by station area to 2030 for total population and employment were developed for this project.
These forecasts were based on the comprehensive plans of communities near the transitway, existing
2010 information, and land use maps. Development data for 2010 and 2030 were reviewed by local
communities prior to the DEIS to confirm consistency with the local comprehensive plans. Developable
land was identified using Hennepin County parcel data. These data are subject to change as the
transitway project develops, and when new comprehensive plans are developed by communities later
this decade.

Overall, forecasts for the Bottineau Station areas show that both Overall, forecasts for
the population and the number of jobs ar.e anticip.ated to increase the Bottineau Station
from 2010 to 2030, and that the percent increase in employment

(61 percent) is likely to be greater than the percent increase in areas show that both
population (35 percent). These forecasts indicate that the new the population and the
transitway will connect to a greater number of jobs than are number of jobs are
currently located in the station areas. Important employment nodes
exist near the Robbinsdale, Bass Lake Road, Brooklyn Boulevard,
and 97th Avenue (Target Campus) stations (see Table 6, page 80). from 2010 to 2030.

anticipated to increase

Projected increases in jobs vary throughout the transitway, with the greatest increase near the 93" and
97" Avenue stations, due to the expansion of the Target corporate campus. The forecasts show a
decline in population and employment for the Penn Avenue station area and a decline in population for
the Golden Valley Road station area. This is because the data for the forecasts are based on the 2030
comprehensive plans, which were developed before the adoption of the Bottineau Transitway into the
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Metropolitan Council’s Transportation Policy Plan. As a result, the plans that provide the data do not
account for the potential changes in land use plans and economic development that the Bottineau
Transitway may encourage. In other words, with the operation of transitway, and possible transit-
oriented land uses and capital improvements, the number of jobs at each station area has the potential
to exceed these forecasts.

Table 6: Employment and population within a half mile of Bottineau station areas, 2010 counts and 2030 forecasts

Total Total .
Station Name Empzlgylfg'nent Empzlggr;ent Emglica)\'/‘m:nt Population | Population Poc:t::t:)n
& 2010 2030 &
97th Avenue 51 3,600 6959%
1,745% 16,300* 834%* ’
93rd Avenue 788 900 14%
85th Avenue 1,309 1,900 45% 2,755 2,800 2%
Brookl
B;?Jcl’ev‘;': . 1,715 2,800 63% 2,339 2,600 11%
63rd Avenue 238 380 60% 4,065 4,400 8%
Bass Lake Road 1,899 2,700 42% 2,405 2,700 12%
Robbinsdale 1,377 1,900 38% 3,984 4,500 13%
Iden Vall
gga‘ie;tat?oiy 735 750 2% 2,351 1,600 -32%
Penn Avenue 396 350 -12% 5,743 5,600 2%
Van White
Boulevard 2,700 4,400 63% 4,576 5,900 29%
The Interchange 39,046 51,200 31% 5,156 11,700 127%
Transitway 50,714 81,900 61% 33,121 44,800 35%
Total**

Source: Department of Economic Development’s Quarterly Census of Employment, Metropolitan Council.”*
Notes: Alignment totals account for station area overlap.
* 97th Avenue and 93rd Avenue employment information combined due to privacy concerns

**The total includes Golden Valley and not Penn Avenue. The Bottineau Transitway will likely include either the Golden Valley
Road or the Penn Avenue Station. The station selection will be made in the future based on information from environmental
impact review, engineering, and public involvement.

The jobs within a half mile of each station area are not the only jobs to which the Bottineau Transitway
will connect workers. Within one to two miles of the corridor there are much larger employment nodes
that are not within walking distance of the stations, but could be accessible to transit riders with a well-
coordinated connector route service.””* Additionally, the line connects with the greater regional transit
system, expanding the number of jobs accessible to workers in Bottineau Corridor.

By connecting to a greater regional transit system, the Bottineau LRT will function as part of an

improved transit system that will return benefits to the Bottineau Corridor and the Twin Cities region.

Cambridge Systematics conducted a return on investment (ROI) analysis of a regional 2030 “Transit
Buildout System” scenario for the Itasca Project.”” The Transit Buildout System scenario includes
numerous existing, planned and proposed transit investments throughout the Twin Cities region
including the Bottineau LRT.?****” The analysis shows that this scenario is expected to decrease average
travel times on the transportation network. As a result, job opportunities available to workers, and the
labor shed available to employers, will increase in the Twin Cities. The study shows that, compared to
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the base no-build scenario, the Buildout would, by 2030, result in an additional 14,500 to 24,000 jobs
annually?®® and that 500,000 more working-age residents would be accessible to employers within a 30
minute trip time.””® Although estimates at the Bottineau Corridor level are not available, these findings
indicate more employment opportunities will be accessible to residents throughout the region.

Overall, the Bottineau LRT will connect to an increasing number of jobs near station locations and
additionally, it will be part of a broader regional transit system that will improve employment
accessibility for residents throughout the region. While transit-dependent populations will have greater
physical access to employment, transportation is only one factor of employment access, and it is unclear
to what extent the LRT will lead to higher employment rates for vulnerable populations.

As summarized in other sections of this report, the Bottineau Transitway has the potential to
complement and facilitate TOD such as walkable, mixed-use, higher density, residential and
commercial developments around station locations. This type of development can spur economic
growth near station locations as well as cluster jobs, transit, housing, retail, and services. Economic
growth could mean more employment opportunities, and the close proximity of housing, jobs, retail and
services could enable transit dependent populations to more conveniently access job opportunities. TOD
initiatives could also further increase job opportunities if strategies are incorporated to enable small
business development. For some people who have trouble finding employment, starting a small
business can be an opportunity to generate income and a creative way to serve their communities.”*

Such changes would, theoretically, both increase the number of jobs in the Bottineau Corridor and
physical access to jobs. Case studies throughout the United States demonstrate that with coordination
among government, nonprofit and private sectors, TOD initiatives can create such scenarios and spur
economic growth in a way that is equally inclusive of lower and upper income families.”*!

As part of a built-out regional transit system, the Bottineau LRT would return benefits to the Bottineau
Corridor and the Twin Cities region.”®”> The Cambridge Systematics ROl analysis includes a comparison of
a Land Use Impact Transit Buildout scenario in which transit investments are accompanied by more
dense development surrounding transit stations to a No-Build scenario in which limited transit
investments are made. This Land Use Impact Transit Buildout scenario assumes that 25 percent of all
projected development in the transitways occurs within a one-third mile buffer of transit station areas.
The analysis finds that this scenario would result in an additional 11,594 to 23,602 jobs in 2030 and
expand the regional economy by an additional $1.6 to $3.4 billion.”** While estimates for job increases
and economic growth at the Bottineau Corridor level are not available, these findings demonstrate the
potential for TOD to increase employment opportunities.

Preliminary studies show an interest locally in implementing TOD principles into station area plans.
However, station-area planning for the Bottineau Transitway is currently in a preliminary stage and likely
to evolve and change. It is too early in the planning process to assess the degree to which station area
planning for the Bottineau Transitway will increase employment access through economic growth and
job concentration.
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Equity Considerations

In general, assessment findings indicate the employment impacts of the Bottineau Transitway are
likely to be positive for the populations who either have access to the line and/or live in station areas.
Currently, a large percentage of the populations living the Bottineau Corridor cities are minority or low-
income populations. These populations are experiencing higher rates of unemployment and poor health
than the county average. Job growth and improved connectivity to jobs could represent better
employment opportunities for these populations. In particular, lower-income populations and those
with limited vehicle access could benefit greatly by being able to reach more jobs with a reduced
transportation cost burden. However, there is currently not enough available evidence to determine
whether and to what degree the Bottineau Transitway will improve employment rates for the
vulnerable populations identified in this HIA (see Definitions of Key Terms section). Additionally,
disparities in employment measures — such as unemployment rates and income - are related to multiple
complex factors. Transportation and land use conditions are but two factors. More information is
needed on how transportation factors into employment as compared to other barriers to employment.
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This section describes the relationship between health and education and provides an examination of
the ways the Bottineau Transitway could impact access to education.

Summary

Health and Education

e Educational attainment is closely linked to health and is a significant predictor of health
outcomes, including mortality, self-rated health, and cardiovascular disease.

Existing Conditions

e In Hennepin County, those with lower levels of education, experience notably higher
rates of unemployment. As describe above, employment is a predictor of health
outcomes.

e Transit service to North Hennepin Community College is limited. While many factors impact
one’s educational attainment, surveys of North Hennepin Community College students
indicate that transportation costs and limited transportation options present barriers to
attending college classes.

Projected Impacts

e The Bottineau Transitway will improve transit connectivity to post-secondary educational
and vocational training opportunities both in the Bottineau Corridor and the Twin Cities.

e By providing a time-competitive, more affordable transportation mode option to prospective
students, the Bottineau Transitway could help to reduce the transportation cost burden for
lower-income students who struggle to balance transportation and tuition costs.

Health and Education

Education plays an important role in impacting peoples’ chances for securing jobs that are well-paying
and do not expose them to dangerous or unhealthful conditions.”>* Education is a significant predictor
of health outcomes, including mortality, self-rated health®*®, and cardiovascular disease.”*® Education
can also impact health because it provides individuals with knowledge and life skills which can aid them
in accessing health promoting information and resources.”’

Unlike employment, people usually achieve all of their education before age-related health problems
would impact their educational attainment.”® As a result, education has a somewhat clearer casual
impact on health than employment.” still, there are some potential ways in which health can impact
education. For example, children with chronic conditions such as ADHD, asthma, diabetes, or mental
health problems could miss more days of school which could ultimately negatively impact their
educational achievement.”*
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Education and employment

In Hennepin County, those who do not have a high-school diploma or equivalent are approximately 3.6
times more likely to be unemployed than those with a bachelor’s degree or higher (see Figure 31).

Figure 31: Estimated unemployment rate by educational attainment among ages 25 to 64 in Hennepin County, 2011

16%

14% -

12% -

10% -

8% -

6% -
4% -
2% -
0% -

Less than high school  High school graduate Some college or
graduate (includes equivalency)  associate's degree

Bachelor's degree or
higher

Source: 2007-2011 American Community Survey 5-Year Estimates

Impact Analysis

The Bottineau Transitway could increase access to higher education in two primary ways:

1. Better transit service to education opportunities - Through increased transit service in the
Bottineau Corridor, the transitway could connect people to higher education opportunities,

particularly for those who have limited vehicle access.

2. Decreased transportation costs - Increased transit service to higher education institutions could
help to reduce transportation cost burdens for students and potential students and, as a result,

help to make the cost of attending college more affordable.

While there are many factors that impact the level of education one
attains, one potential barrier to secondary education in the
Bottineau Corridor, particularly in the suburban areas, is
transportation. Without access to a vehicle many prospective
students may not be able to attend college and the cost burden of
car ownership for potential lower-income students may limit their
ability to pay for tuition.

There is limited data on the impact of transportation on educational
attainment in the Bottineau Corridor. However, evidence from North
Hennepin Community College (NHCC) in Brooklyn Park suggests that
transportation costs currently place a barrier to accessing
educational opportunities. Serving over 10,000 credit-earning
students in 2012,%** NHCC is the “community college of choice” in

I live 11 miles from the
college and with my old
vehicle it costs me almost
S8 a day in gasoline. There
are no transit options that
will serve my area and
having a car is the only
reason | am able to attend
the college. — NHCC Student
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the northwest suburbs of the Twin Cities.?*> From 2002 to 2012 fulltime equivalent enrollment at the

college grew by 40 percent.””® NHCC offers general education coursework and pre-professional
programs for transfer to baccalaureate programs.?** The college is an important educational institution
for low-income, minority, and immigrant students. In 2012, 40 percent were students of color, 45
percent were low income and 61 percent were first generation students.?* The Bottineau Transitway
would provide direct, high frequency access to the NHCC campus for Bottineau LRT riders.

In May 2012, NHCC conducted an internal needs assessment and found that for an estimated 12 percent
of current students, transportation was one of the factors that influenced their decision on the number
of credits they enrolled in each semester.”*® In March 2013, members of the NHCC Student Senate
surveyed NHCC students with open-ended questions about the impact of transportation costs and
currently available transportation mode options on their education at the college.*”’

Based on survey findings, NHCC Student Senate members report that many students rely on driving a car
to get to classes. Students with low income and no public transit options can experience longer days and
uncertainty due to the need to ride share or borrow a car and sometimes miss classes as a result.
Overall, survey responses indicate that transportation expenses are a common burden for the students.
As one student respondent explained:

I live 11 miles from the college and with my old vehicle it costs me almost S8 a day in
gasoline. There are no transit options that will serve my area and having a car is the
only reason | am able to attend the college.

Another student responded:

It makes it difficult to afford tuition when spending hundreds of dollars a month on
gas for the car.

Currently, transit service for the college is very limited. Three bus routes serve the campus but provide
very limited hours of service and include few other stops. The new LRT will provide greatly increased
transit service to the community college. The 85™ Avenue Station of the Bottineau Transitway will be
located immediately adjacent to the North Hennepin Community College campus. By 2030, NHCC is
projected to serve 4,663 full-time students and 9,467 part-time students and to employ 150 full-time
staff and 377 part-time staff.?*® The improvement in transit service and the prominence of NHCC in
providing education to people in the northwest suburbs suggest the transitway will improve
education access in the Bottineau Corridor. In addition, by increasing the level of transit service, the
Bottineau LRT will offer a time competitive, more cost-effective mode option for students who have
access to the transitway.

The Bottineau Transitway will also increase transit service to Summit Academy OIC (Opportunities
Industrialization Center). Summit Academy is located in the Heritage Park neighborhood of north
Minneapolis at the intersection of the proposed Van White Station location and is the only community-
based vocational training and job placement program in north Minneapolis.”* In its fiscal year 2008-
2009, the school enrolled 452 students and placed 120 students in jobs.”*® By increasing transit service
to Summit Academy, the new LRT may help to link more prospective students to vocational training and
job placement services, which could help them to expand their employment opportunities. **
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By connecting to the greater regional transit system, the Bottineau LRT could also connect prospective
students to colleges and universities outside of the Bottineau Corridor such as Minneapolis
Community and Technical College (MCTC) and the University of Minnesota Twin Cities, among others
throughout the Twin Cities metro. MCTC is a public two-year college located in downtown Minneapolis,
and enrolls nearly 15,000 credit-earning students annually.®> While the college is more than a half mile
from the Interchange (the downtown station location), the high level of transit service in downtown
Minneapolis would serve to connect Bottineau LRT riders to the college. Similarly, the Bottineau LRT will
connect with the Central Corridor LRT which will provide high-frequency service to the University’s
Minneapolis campus.

Overall, there is no data available to predict how many potential students would have improved access
to these educational institutions as a result of the transitway. However the Bottineau Transitway will
increase transit service which could help to reduce the transportation barriers for prospective students
with limited vehicle access.

Equity Considerations

In general, assessment findings indicate the education access impacts of the Bottineau Transitway are
likely to be positive for the populations who either have access to the line and/or live in station areas.
Currently, a large percentage of the populations living the Bottineau Corridor cities are minority
populations or low-income — populations that are currently experiencing disparate health outcomes and
unemployment rates in the county. Improved transit connectivity in to higher education in the Bottineau
Corridor and the region could represent better education access for these populations. In particular,
lower-income populations and those with limited vehicle access could benefit greatly by being able to
access education opportunities with a reduced transportation cost burden. However, there is currently
not enough available evidence to determine whether and to what degree the new transitway will
improve educational attainment for vulnerable populations. Numerous, complex factors impact the
level of education people achieve and more information is needed on how transportation factors into
education as compared to other barriers to education.
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This section describes how transportation modes and land uses impact traffic-related injuries and

fatalities and provides an examination of the ways the Bottineau Transitway could impact traffic-related

injuries and fatalities.

Summary

Existing Conditions

Traffic crashes cause deaths and injuries and are the leading cause of death of people ages 34

and under.

During 2011 in Minnesota there were more than 72,000 motor vehicle crashes resulting in 368
deaths, including 40 pedestrian deaths, and 30,295 injuries. From 2001 to 2011 the total lives

lost to traffic collisions amounted to 5,094. In the Bottineau Corridor cities there were 5,089
traffic-related injuries in 2011.

Pedestrians represent a significant portion of traffic fatalities. Between 2000 and 2009, 415
pedestrians were killed in Minnesota.

Projected Impacts

While the magnitude of the impact is uncertain, overall the Bottineau Transitway is likely to

have a positive impact on traffic safety for the general population and vulnerable populations

through three pathways:

1. Increased transit ridership: Forecasts show the Bottineau LRT will result in more people
riding transit and a decrease in vehicles miles travelled. This represents an increase in

people using a safer mode of transportations and decreased exposure to traffic accidents.

2. Improved environments for walking and biking: Enhancements to the pedestrian and

bicycling infrastructure connecting to the Bottineau LRT station areas would likely reduce

the risk of traffic-related fatalities and injuries for pedestrians and cyclists. While such
enhancements are likely, the pedestrian and bicycling infrastructure plans have not yet
been developed.

3. Increased pedestrian and bicyclist volumes: Increased numbers of pedestrians and
cyclists are shown to correlate with decreased rates of traffic collisions involving
pedestrians and cyclists. Both pedestrian and bicycling infrastructure and TOD land uses

are shown to increase walking and biking, signifying an increase in the presence of cyclists
and pedestrians and, as a result, reduce traffic-related injuries and fatalities. While some
TOD land uses and infrastructure enhancements are likely, they have not yet been planned
limiting an assessment of the magnitude of impact.

Youth, senior, low-income, and minority populations experience the highest rates of traffic

related pedestrian injuries and fatalities. Improvements in traffic safety for these populations,

particularly pedestrian safety, could represent an improvement in health equity.
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Traffic Safety and Public Health

Over the past century, the automobile has become the American way life, shaping the environments we
live in and providing mobility for many. However, our reliance on cars comes at a significant social and
economic cost in the form of fatalities and injuries. Every year approximately 33,000 people die in traffic
collisions in the United States. With a rate of 11 deaths per 100,000 population in 2011, motor vehicle
crashes are among the leading causes of death in the United States,”* amounting to nearly 90 people
killed every day on America’s streets and highways.”* A comparison of traffic fatalities with 16
comparable high-income democracies or “peer” countries shows that the United States has the highest
rate of death by car accident (see Figure 32).>> In 2011, 32,367 people died in motor vehicle traffic
crashes in the United States - the lowest number since 1949.%° Despite the apparent downward trend,
preliminary data shows a concerning 7.1 percent uptick in fatalities in 2012 from 2011.%’

Figure 32: Traffic fatalities per 100,000 population in 17 high income democratic countries, 2008
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In 2010, with over 2.7 million people treated in emergency rooms for unintentional injury as an
occupant in a motor vehicle crash, vehicle crashes account for the fourth leading cause of non-fatal
injuries treated in emergency rooms across the U.S.”*® Injuries received as a result of motor vehicle
crashes can impact quality of life for those involved, and exact considerable costs to the individuals and
families involved as well as to society. Costs include lost workplace and household productivity, present
and future medical costs, property damage, and costs to critically injured survivors. >° Annual costs to
society from motor vehicle crashes in the U.S. average more than $230 billion.

During 2011 in Minnesota there were more than 72,000 motor vehicle crashes resulting in 368 deaths,
including 40 pedestrian deaths, and 30,295 injuries.?®® From 2001 to 2011 the total lives lost to traffic
collisions amounted to 5,094.%%! Pedestrians represent a significant portion of traffic fatalities. Between
2000 and 2009, 415 pedestrians were killed in Minnesota.?®
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While the overall trend for traffic fatalities and injuries in Minnesota has been declining, with the lowest
number of traffic fatalities since 1944 recorded in 2011, preliminary data for 2012 in Minnesota also
show an increase in traffic fatalities to 378.%°* In 2011 there were a total of 26 traffic fatalities and 5,089
injuries as a result of motor vehicle crashes within the Bottineau Corridor cities (see Table 7). The
estimated annual economic cost of traffic crashes in Minnesota ranges from $1.5 to $3.07 billion
dollars.”®**®® These deaths and injuries constitute a significant preventable public health concern.

Table 7: Traffic fatalities and injuries in the Bottineau Corridor 2011

Location Fatality | Injury
Minnesota 368 30,295
Hennepin County 45 8,338
Minneapolis 21 3,881
Golden Valley 0 184
Robbinsdale 0 73
Crystal 0 124
Brooklyn Center 5 332
Brooklyn Park 0 427
New Hope 0 68
Total Corridor cities 26 5,089

Source: Minnesota Department of Public Safety

Traffic Safety and Transit

Numerous factors influence the frequency and severity of traffic crashes. These factors range from
environmental characteristics and conditions to individual behavior including speed and mass of
vehicles, type of road, mode share, weather conditions, time of day, distracted driving, drunk driving,
sleep deprivation, and failure to obey traffic laws.”®® Characteristics of an area such as high levels of
vehicle miles traveled per capita are also correlated with impact collision and injury rates.”®’ The
National Safety Council reports that distracted driving is the leading cause of motor vehicle crashes and
that use of mobile phones while driving is the leading cause of distracted driving. Drivers who use cell
phones are four times more likely to be involved in a crash than those who do not.”*® Additionally, each
year, drunk driving-related crashes account for more than one-third of Minnesota’s total death count. In
2011, there were 111 drunk driving-related deaths.”®

For crashes involving pedestrians, unsafe road design, vehicle speed, lack of pedestrian infrastructure,
and low volumes of pedestrians also contribute to the frequency, severity, and outcome of the
crashes.””® A Minneapolis Public Works Department analysis of 2,973 bicyclist-motorist crash records
from 2000-2010 found that most crashes occur due to operator behavior and that among the crashes
analyzed, most occurred at intersections at major arterial roads. 27

Factors related to transit are also among the wide range of variables that affect the frequency and
outcomes of traffic collisions. The Bottineau Transitway has the potential to play a role in traffic safety in
the Bottineau Corridor through three interrelated primary pathways:

1. Increased transit ridership - Transit is a much safer mode of transportation than private vehicle
use. As people switch to transit, they lower their chances of getting hurt. The new LRT could
impact traffic safety by increasing the number of people using this safer form of travel.
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2. Improved environments for walking and biking — As described in the Physical Activity
assessment section of this HIA, the Bottineau LRT has the potential to improve built
environments for walking and bicycling through enhancements to pedestrian and bicyclist
infrastructure and through Transit-oriented development. These development and
infrastructure changes could improve safety conditions for pedestrians and bicyclists.

3. Increased pedestrian and bicyclist volumes — The Physical Activity assessment shows that
through increasing transit ridership and walkability, the LRT is likely to increase pedestrian and
bicyclist activity. Studies show that as the presence of pedestrians and bicyclists increase, the
rate of traffic accidents involving pedestrians and bicyclists decrease. By increasing pedestrian
and bicyclist volumes, the new transit project could improve traffic safety.

Impact Analysis

The following section provides a qualitative assessment of the Bottineau LRT’s potential to improve
traffic safety in the Bottineau Corridor and the metro area based on the three pathways of 1) increased
transit ridership, 2) improved walkability, and 3) increased pedestrian and bicyclist volumes. Because of
the numerous variables impacting traffic safety, this assessment will not attempt to quantitatively
predict changes in injuries and fatalities.

272 273

Transit is one of the safest forms of transportation available.””* In general, buses and trains*’* have
much lower death rates than light duty vehicles®”* when the risk is expressed as passenger®’® deaths per
passenger mile of travel. In 2009, the passenger death rate in light duty vehicles was 0.53 per 100
million passenger-miles. The rates for buses and trains were 0.04 and 0.02 respectively.”’® In other
words, for every mile an individual travels in car, he or she is 13.25 times more likely to die than if he or
she was travelling on a bus (see Table 8). As people shift the trips they take from cars to transit they are
reducing their exposure to the greater risks of injury and death associated with driving or riding in a car.

Table 8: Fatalities per 100 million passenger miles by mode, 2009

Light-duty vehicle (passenger car, light Bus Train (Amtrak and
truck, van, and sports utility vehicle) commuter train)
Fatalities .53 .04 .02

Source: National Safety Council

There are, however, risks associated with Light Rail transit as well. Researchers in Boston evaluated light
rail safety among 17 transit authorities across the United States. Their findings show that from 2002
through 2008 there were 7,171 incidents resulting in 4,450 injuries and 17 fatalities.””” Importantly, the
researchers noted that safety varied widely across the 17 transit authorities suggesting that safety
measures are not implemented equally or necessarily with fidelity to known critical features that protect
the general public. Both human error and design limitations figure prominently in the numbers of light
rail safety incidents. Human error includes behavior such as jaywalking and trespassing; inattention and
confusion; illegal turns, traffic control violations, gate violations; and risky behavior due to purposeful
noncompliance. Those related to design error include safe station access, signal clearance, provision of
traffic signal pre-emption, and platform footing hazards. Yet, even with these potential hazards, it
remains that all transit, including light rail, has a considerably safer record than transportation by
automobile.
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Despite the risks of driving, there is currently a heavy reliance on cars for transportation within the
Bottineau Corridor cities, as in Hennepin County and seven-county metro area overall. Five year
estimates between 2007 and 2011 show that the vast majority of workers age 16 years and older
commuted to work driving alone in their own car truck or van, and only a small percentage used public
transportation (see Figure 33).

Figure 33: Commuting to work — modes of transportation for workers 16 years and over in the Bottineau Corridor, 2007-2011
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As demonstrated in the Physical Activity Assessment section of the report, forecasts for horizon year
2030 based on the Twin Cities Metropolitan Area Regional Travel Demand Forecast Model developed by
the Metropolitan Council show the Bottineau Transitway will lead to an additional estimated 3,050
people riding transit per day (a 14 percent increase) in the region in comparison to the No-Build
scenario. While the data does not show what form of transportation these new transit riders would use
for these trips in the No-Build scenario, we know that driving alone in a personal vehicle is the primary
mode of transportation in the region and corridor and that these new transit users will be choosing a
mode of transportation that is shown to be far safer than riding or driving in a car. As a result, the
Bottineau Transitway has the potential to decrease the traffic collision risk for this population,
representing an improvement in traffic safety.

Numerous studies reveal that the built environment, including road design and pedestrian and
bicycling infrastructure, greatly impacts traffic safety for cyclists and pedestrians. ’?’%%%% |ndeed, it
is on poorly designed, wide, high-speed, and high capacity roads where 52 percent of pedestrian
fatalities nationwide occur.?®® These roads are engineered to connect major destinations within an
urban or rural area but many are not designed to accommodate pedestrians and some completely lack
sidewalks. However, people often do not have a choice but to walk in these dangerous environments as
these are the environments where they live, work, and shop. Over the past 50 years, the emphasis of
moving the most cars as rapidly as possible has resulted in the shifting of daily activities from Main
Streets to high speed arterials drawing shopping centers, eateries, apartment complexes, and office
parks.”®®
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Complete Streets policies and changes in the land use patterns and road design have the ability to
improve conditions in the built environment for pedestrians and cyclists, thus reducing risks of death
and injury from collisions. Complete Streets policies ensure that road projects take into account the
needs of users of all abilities and ages and often feature sidewalks, frequent pedestrian crossings,
median islands, and pedestrian signals.?*

Traffic calming and street design techniques can enhance safety through narrower streets, reduced
number of lanes, intersections that include features such as pedestrian refuge medians, better road
geometry, and improved crossing signal timing. Evidence suggests that vehicle operating speeds decline
somewhat as individual lanes and street sections are narrowed. Beyond lower speeds, drivers seem to

behave less aggressively and more cautiously on narrow streets, running fewer traffic signals
286

% and a

smaller number of lanes on a street is associated fewer crashes.

While there are variations in characteristics and
conditions of the walking and bicycling environments
in the Bottineau Corridor, currently, much of the
corridor, as in the Twin Cities overall, is defined by
lower density land uses designed for automobile
transportation. A study by the Brookings Institution
found that the Twin Cities region ranked below
average in the number of regionally significant
walkable urban places compared to other American
cities.”®’

As demonstrated in the Physical Activity Assessment
section of this HIA, the Bottineau LRT is likely to result
in improvements in the walking conditions of the built
environment in the Bottineau Corridor through Transit
-oriented development (TOD) and enhancements to
pedestrian and bicycle infrastructure. As of the
preparation of this HIA, the plans for TOD and
pedestrian and bicycle infrastructure have not yet
been developed. However, preliminary station area
planning and project planning indicate that the new
transitway will lead to some improvements for walking
and biking conditions. Depending on the level of
improvements made, the Bottineau LRT has the
potential to improve traffic safety for pedestrians and
cyclists.

Improving conditions for walking and bicycling in the Bottineau Corridor can also support traffic safety
by leading to increases in pedestrian and cyclist activity. In one study, men and women who reported
positive changes in the convenience of walking were more than twice as likely to increase their
walking.”® Conversely, conditions that make the pedestrian environment unsafe, such as high traffic
volumes and speeds, degraded sidewalks, poorly connected streets, and a lack of lighting, are likely to
reduce walking on residential streets.”*>*****! studies show that volumes of pedestrians are associated
with improved safety for cyclists and pedestrians.®>**® The suggested explanation for this relationship
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between traffic safety and increased pedestrian and cyclist volumes is that motorists adjust their
behavior in the presence of people walking and bicycling.”**

While most people walk for at least some portion of their day, even if it is just from their car in the
parking lot to their place of work, data suggests an overall low frequency of walking as a means of
transportation in the Twin Cities and Bottineau Corridor. As shown in Figure 33 (page 91), only 5 percent
of workers age 16 and older in the corridor cities®” report walking to work. Results from the SHAPE
2010 survey show that approximately half of the residents in north Minneapolis and 38 percent of
residents living in the remaining cities of the Bottineau corridor walk at least one day for the purpose of
going to a destination during an average week when weather permits.**®

Beyond improvements to the built environment for pedestrians and cyclists, the Bottineau Transitway
has the potential to increase the volume of pedestrians by increasing transit ridership. As noted above,
the new transit project is expected to lead to an increase of 3,050 people per weekday using the transit
system in 2030 who would not otherwise. Studies demonstrate that where light rail transit has been
implemented, regions may see associated increases in both bicycle and pedestrian traffic. By spurring
an increase in pedestrian and cyclist volumes through increased transit ridership, the Bottineau
Transitway has the potential to positively impact traffic safety. However, the magnitude of this impact
is also dependent upon the supporting infrastructure and land use planning.

Equity Considerations

Traffic safety affects everyone. However it is also a health equity issue. Walking is critical for populations
who do not have the choice to drive. This population includes people with disabilities, children and
young adolescents, older populations who can no longer drive, and low-income populations. These
populations are even more at risk for pedestrian fatalities and injuries.

Children, young adults, seniors (age 65 and over), and minority populations are disproportionately
impacted by traffic crashes. In the United States, motor vehicle crashes are the leading cause of death
for populations ages 4 and ages 11 to 25. An average of 3 children, age 14 and younger, were killed and
469 were injured every day in the United States in motor vehicle crashes during 2010.°">%

In Minnesota and across the country, racial and ethnic minorities are disproportionately at risk for
pedestrian fatalities, and Minnesota’s youngest (under the age of 15) and oldest (over the age of 65)
residents are additionally most likely to be victims of pedestrian traffic fatalities. *** From 2000 to 2007,
in comparison with non-Hispanic Whites in Minnesota, the fatality rate was 71 percent higher for
Hispanics and 127 percent higher for African-Americans (0.7 as compared to 1.3 and 1.7 per 100,000
population respectively — see Figure 34, page 94).>® The higher rates of injuries and fatalities among
these populations are relevant to traffic safety concerns in the Bottineau Corridor given Hennepin
County’s overall aging population and the disproportionately young and minority populations in sections
of the Bottineau Corridor, particularly in north Minneapolis.
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Figure 34: Pedestrian fatalities by ethnicity and age per 100,000 people, 2000-2007
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Data also demonstrates that low-income populations face a greater risk of pedestrian fatalities.
Nationally, the pedestrian fatality rate is 2.91 per 100,000 population in counties where more than 20
percent of households have incomes below the poverty level.**!

Pedestrians and cyclists involved in motor vehicle crashes are more vulnerable to fatality and injury than
vehicle occupants.®® Pedestrians only have a 15 percent chance of surviving a crash with a car travelling
40 mph. Among 51 major U.S. cities, 27 percent of traffic fatalities were pedestrians even though
walking accounted for only 12.7 percent of trips and 3.1 percent of fatalities were bicyclists though
bicycling accounted for only 1.1 percent of trips.>®

By supporting improved safety conditions for these populations, the Bottineau LRT, along with
accompanying TOD and pedestrian and bicycle infrastructure enhancements, has the potential to reduce
the risks of traffic fatalities and injuries for these populations that are currently disproportionately
impacted by traffic collisions.
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This section describes the relationship between healthy food access, food deserts, and diet quality and
provides an examination of the ways the Bottineau Transitway could impact access to healthy foods.

Summary Findings

Existing Conditions

While Hennepin County residents understand that fruits and vegetables are important to a
healthy diet, data show that only a little more than 30 percent of north Minneapolis
residents and 32 percent of residents living in the inner ring suburbs along the Bottineau
Corridor consume adequate amounts of fruits and vegetables.

Low income Hennepin County residents are less likely to consume adequate amounts of
fruits and vegetables than those with incomes at or above 200 percent the Federal Poverty
Level (FPL).

Vehicle access in Hennepin County and the Bottineau Corridor cities factors strongly into
residents’ access to healthy foods. Studies and stakeholder input indicate that the absence of
healthy food options is a concern for populations without vehicle access in both urban and
suburban areas of Hennepin County.

The presence or absence of healthy food vendors is one of many factors impacting food
access. The cost of healthy foods, such as high-quality fresh fruits and vegetables, also
presents a barrier for low income households. Food insecurity, particularly in north
Minneapolis households, may be a more prominent factor affecting diet quality than physical
access to healthy foods.

Projected Impacts

While vehicle transportation helps people reach supermarkets, more research and evidence
is needed to determine whether and how increased transit service as a result of the
Bottineau Transitway could increase healthy food access. Incentives to increase the number
and density of food outlets selling affordable healthy foods within low income communities
may better address gaps in healthy food availability than transit service.

One potential way the Bottineau Transitway could improve food access for transit dependent
populations could be transit-oriented development (TOD) that encourages types of locations
attractive to healthy food vendors.

Through a combination of increased transit service and TOD, the Bottineau Transitway could
help households decrease their transportation costs, freeing up more of their incomes for
nutritious foods along with other prerequisites for health.
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Healthy Food Access and Health

Good nutrition is vital to health,
disease prevention, and childhood
development. As the prevalence of
dietary-related health problems, such
as obesity, heart disease, and
diabetes, sharply increased over the
past several decades, intervention
strategies often centered on changing
individual behavior through educating
the public on nutrition and the
importance of making healthy food
choices.*® Such efforts presume that
nutritious foods are accessible to
everyone.

A growing body of research provides evidence that numerous environmental and socioeconomic factors
beyond the personal level all interact to influence food choices and diet quality. These factors include
food prices, food assistance programs, financial constraints, community characteristics, cultural
preferences, and the availability or absence of healthy foods within neighborhoods.****%® Much of the
research examining environmental factors has focused on this last factor and, in particular, on
neighborhoods with limited healthy food options, known as “food deserts”. The basic concept behind
food deserts is that a lack of healthy, locally available foods negatively influences the diet quality of
residents and results in undesirable health outcomes.

This assessment section examines the potential relationship between the Bottineau Transitway and
concerns regarding healthy food access, or food deserts, in Bottineau Corridor cities by 1) reviewing
research on food environments and healthy food access; 2) reviewing the factors influencing food
access, including transportation; and 3) examining food access conditions near the Bottineau Corridor
based on available data from existing studies.

Food deserts

Food deserts emerged in urban settings as large grocers migrated away from densely populated urban
centers to newer suburban developments in response to multiple pressures including the need for large
parking lots for automobile-dependent populations, decreased spending power in economically
deprived neighborhoods, and smaller households in the urban centers.?” This left corner stores with
limited selections and higher prices as the main source of groceries in urban areas.****% The absence of
grocery stores has implications for healthy food availability because grocery stores tend to sell higher
quality and more affordable fresh fruits and vegetables and fresh products than fast food restaurants or
convenience stores which commonly sell processed, energy-dense food (“empty calorie” food).*!?'*31

The evidence is mixed when examining the complex relationship between food deserts, diet quality, and
health outcomes. Some studies have shown a relationship between access to healthy foods and better
health outcomes such as lower Body Mass Index (BMI) and a decreased prevalence of obesity,*****
while other studies did not find a significant relationship between health outcomes and food access or
involved mitigating factors that likely limit the validity of the results.>***
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Other food access and diet quality factors

Limited healthy food options within a neighborhood, or food deserts, is one of many potential barriers
to a quality diet. Food prices, food assistance programs, financial constraints, community characteristics,
cultural food norms, taste preference, and the availability or absence of healthy foods within
neighborhoods are all influencing factors that research has identified.3'383% 320321 A racent study
shows that food is often purchased while traveling from locations other than home,*** which indicates
that the food environments where people live is only one factor influencing their food access and that
other environments, such as where people work and go to school may also influence healthy food
access and diet quality. That such a wide range of interrelated factors impact food access and diet
quality may explain why some studies show that increasing access to healthy and nutritious foods does
not necessarily lead to improved diet quality.?”® In sum, while research is beginning to document the
complexity of interacting socioeconomic and food environment factors, more is needed to identify
causal relationships and effective policy solutions.?**

Existing Conditions

Stakeholder and Advisory Committee input during this HIA in addition to earlier studies and surveys
point to concerns regarding food deserts and a desire for better access to healthy foods in areas of the
Bottineau Corridor cities.**>*****"*% Qverall, studies and stakeholder input primarily center on healthy
food access limitations in north Minneapolis but there is some evidence that healthy food access is a
concern in the suburban cities along the Bottineau Transitway as well. Much of the evidence on food
access and dietary quality are only available at the county, multi-city, or city level. Data on food access
issues, priorities, and diet quality specific to the populations within a half mile or a mile and a half of the
Bottineau Transitways are not available.

High quality, affordable fresh fruits and vegetables are difficult to obtain for low income communities in
Hennepin County®”® as a whole and particularly in north Minneapolis.****** Barriers include no access to
a vehicle, limited transit access, a lack of supermarkets nearby their homes, and the cost of healthy
foods.>***** A study by the Innovation Group of NorthPoint Health and Wellness Center, shows that
north Minneapolis residents gave low ratings to the availability and quality of fresh produce at corner
and convenience stores — the locations they reported easiest to access.**

Diet quality: fruits and vegetables

The number of fruits and vegetable servings people consume per day serves as an indicator of diet
quality because fruit and vegetables are an essential part of a healthy diet. A diet that includes five or
more servings of fruits and vegetables per day may reduce the risk of several chronic diseases®*****® and
prevent some cancer deaths.*’

As shown in Figure 35 (page 98), data from the Hennepin County 2010 Survey of the Health of All the
Population and the Environment (SHAPE) show that slightly more than one-third (37 percent) of
Hennepin County residents consume adequate amounts of fruits and vegetables.** In north
Minneapolis and the inner ring northwest suburbs of Hennepin County this percentage is even lower (30
and 32 percent respectively).**® Inner ring northwest suburbs include all of the Bottineau Corridor cities
except for Brooklyn Park. The Near North and Camden neighborhoods comprise north Minneapolis.
NorthPoint’s survey** of 434 residents found that less than 45 percent of respondents reported eating
fresh fruits and vegetables at least every day.**!
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Figure 35: Percent of Hennepin County residents who consume five or more servings of fruits and vegetables by area, 2010
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Source: Hennepin County 2010 SHAPE
Note: The Camden and Near North neighborhoods comprise north Minneapolis. The Inner Ring Northwest Suburbs include five
of the six suburban cities along the Bottineau Corridor: Brooklyn Center, Crystal, Golden Valley, New Hope, and Robbinsdale.

Barriers to healthy foods: availability and cost

Despite these low rates of consuming adequate amounts of fruits and vegetables, both the Hennepin
County and NorthPoint food assessments indicate that residents understand the importance of fruits
and vegetables for overall health®** and want to eat more fruits and vegetables.>® The cost and the lack
of available healthy foods appear to be two barriers for low income residents in Hennepin County and
specifically north Minneapolis. Both food assessments indicate that residents would consume more
servings if quality fruits and vegetables were more affordable and available.

Hennepin County’s Community Food Assessment supports the concept that limited access to healthy
foods is associated with a poor diet. Hennepin County found that areas with the lowest percentage of
adults consuming five or more fruits and vegetables daily are also the areas with the least access to full-
service grocery stores. SHAPE data indicates that income is associated with the number of fruit and
vegetables county residents consume. Twenty-eight percent of county residents with incomes below
200 percent of the Federal Poverty Level (FPL) consume the recommended servings as compared with
40 percent of residents at or above 200 percent FPL.

For many residents in north Minneapolis, food security and the affordability of healthy foods may be
more pressing issues than proximity of grocery stores. SHAPE data shows that in 2010, an estimated 36
percent of north Minneapolis residents often or sometimes worried they would run out of food before
they had money to buy more during the previous 12 months (see Figure 36).

Figure 36: Percent of residents who worried they would run out of food before they had money to buy more during the past
12 months, 2010.
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Source: Hennepin County 2010 SHAPE
Note: The Camden and Near North neighborhoods comprise north Minneapolis. The Inner Ring Northwest Suburbs include five
of the six suburban cities along the Bottineau Corridor: Brooklyn Center, Crystal, Golden Valley, New Hope, and Robbinsdale.
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Transportation and food access

Distance plays a role in access because closer food outlet destinations are more attractive for saving
time and money on travel.** For low income residents who do not own a vehicle, the lack of nearby
grocery stores offering a variety of nutritious foods poses a food access challenge. These residents must
either rely on mass transit to complete their shopping or shop at nearby convenience stores with less
healthy food at higher prices.>*

Hennepin County’s Community Food Assessment supports that this pattern is true for Minneapolis
residents without access to a vehicle and finds that because of the complications involved in getting to
grocery stores, these residents have a greater incentive to walk to corner stores despite typically limited
selections and higher prices. Hennepin County’s 2010 SHAPE survey shows that 38 percent of north
Minneapolis residents somewhat or strongly agree that residents in their neighborhood can walk to
grocery stores or markets as compared with between 71 and 76 percent of SHAPE respondents from the
rest of Minneapolis (see Figure 37).2*¢

Figure 37: Percent of Minneapolis residents who strongly or somewhat agree that most residents in their neighborhood can
walk to grocery stores and markets, 2010
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Source: Hennepin County 2010 SHAPE
Note: The Camden and Near North neighborhoods comprise north Minneapolis.

The NorthPoint Health and Wellness food assessment also shows that transportation remains a barrier
to accessing fresh produce. Slightly more than 40 percent of respondents in the study reported getting
to grocery stores by driving and only 30 percent reported getting to convenience stores by driving.>"’
Similarly, the county’s food assessment finds that suburban residents without access to a car identify
transportation as a major factor in their food purchasing behavior and report that bus routes are not
convenient.

However, while access to a personal vehicle may expand one’s access to large grocers, it does not
necessarily follow that transit service is the solution for addressing diet quality and limited access to
healthy foods. For areas along the Bottineau Transitway, addressing the problem of grocer distance may
be better mitigated by incentivizing grocery stores to locate in neighborhoods characterized as “food
deserts”. More research on the role of transit and healthy food access is needed.
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Impact Analysis

Based on input from the Bottineau HIA Advisory Committee and a breadth of research on food
environments, food security, and household expenditures (covered in the Location Affordability section)
there are two primary ways identified in which the Bottineau Transitway could most likely improve
healthy food access and related health outcomes:

1. Transit-oriented development (TOD) — TOD surrounding station areas could potentially include
an increase in the number of grocery stores and other healthy food vendors.

2. Improved location affordability and decreased transportation costs - Improved location
affordability and decreased household transportation costs could increase households’
purchasing power and ability to afford healthy foods.

As described in other sections of this HIA, the Bottineau Transitway has the potential to complement
and facilitate TOD in areas surrounding the station locations. The Bottineau HIA Advisory Committee
identified TOD as an opportunity for attracting more healthy food outlets near the station areas.
Healthy food outlets could range from supermarkets to produce vendors and farmers’ markets.

In such a scenario, TOD could increase not only the number and density of healthy food outlets but also
make healthy foods more easily accessible by improving the surrounding built environment. A variety of
TOD characteristics can improve food outlet proximity such more gridded street network patterns and
retail-residential land-use mix that support shorter trips and more travel by walking and cycling.**®
Station areas characterized by more compact, mixed residential land-use mix could additionally make
trips to healthy food outlets more convenient for transit riders and residents by enabling them to
combine grocery trips with other trips, such as commuting to work. However, as noted in other sections,
station area planning is in a preliminary stage. The likelihood that the new LRT project will result in such
changes in TOD is unclear at this point and contingent upon many factors.

While the absence of the food outlets offering quality foods may present a barrier to low income,
transit-dependent populations, the affordability of healthy foods also presents a barrier for low income
populations. The Location Affordability section of this HIA explains how the burden of combined
transportation and housing costs may limit the remaining income households have for nutritious foods
and other pre-requisites for good health. Often low and moderate income households make difficult
trade-offs in their budgets between housing and transportation costs and this heavy burden can lead to
food insecurity. By improving location affordability through decreased transportation costs and
increased location efficiency, households could save on transportation costs and have more of their
incomes available for purchasing healthy foods. While the new LRT will likely reduce transportation
costs, it is too early at this stage in the transitway planning to determine the degree to which
populations facing barriers of food costs will benefit.
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There are many additional ways the Bottineau LRT could impact health, however the resources and
timeline for this HIA did not allow for a full analysis of every potential health determinant. The following
health determinants were identified during the HIA Scoping phase through stakeholder engagement and
literature review. They are only briefly covered below because of resource and time limitations and
because they were not selected as priority issues based on the selection criteria (described in the
Scoping section of this HIA).

Air Quality

Air pollution and health

Air pollution is linked to increased risks of many health problems including respiratory illness, strokes,
heart attacks, cancer and premature death.>*>3° Children, the elderly, and people with respiratory
ilinesses or heart problems are more sensitive to air pollution.>** Air pollutants, especially carbon
monoxide and fine particles from vehicles and other sources, can worsen existing breathing problems
such as asthma. Studies show that long-term residence near major roadways is associated with a higher
risk of asthma.**

Air pollution and transportation

Transportation infrastructure plays a crucial role in our air quality because cars and trucks are
responsible for a large share of air pollutants.>*® In Minnesota, motor vehicles are responsible for more
than half of all carbon monoxide and hydrocarbon emissions and®>* transportation accounts for roughly
25 percent of greenhouse gas emissions.>>

Motor vehicles emit many pollutants including hydrocarbons, carbon monoxide, nitrogen oxides, sulfur
oxides, particulate matter®>® and mobile source air toxics (MSATs). MSATs are compounds that are
known or suspected to cause cancer or other serious health and environmental effects. >’ Mobile
sources are responsible for direct emissions of air toxics and contribute to precursor emissions which
react to form secondary pollutants.®*® Examples of mobile source air toxics include benzene,
formaldehyde, acetaldehyde, acrolein, polycyclic organic matter (POM), naphthalene, and diesel
particulate matter.**

Air quality impacts

The Bottineau Transitway represents an opportunity to improve air quality in the region by decreasing
vehicular emissions through increased transit usage and decreased traffic volumes. As shown in the
Location Affordability section of this report, forecasts show the Bottineau Transitway will result in an
estimated reduction of 27,123 Vehicle Miles Travelled (VMT) traveled per weekday in the region in
2030. The decrease in VMT suggests that the Bottineau Transitway could lead to reductions in on-road
emissions of criteria and toxic pollutants, as well as near-road pollutant concentration. Additionally, the
new transitway could encourage changes in land uses that are more transit-oriented and walkable which
could further reduce VMT. The data does not show how the VMT reductions will be distributed in the
region and which populations would benefit.

However, many other factors in the transportation system other than VMT also affect air quality. Air

quality is not simply a function of the number of miles that vehicles are driven in the region. Traffic
volumes, the age of the fleet, travel patterns, roadway locations, and wind patterns all affect the levels
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of vehicular emissions. Given this complex set of factors, the degree to which this level of VMT
reductions will impact air quality and where air quality improvements will occur in the region is unclear
at this stage in the project development.

The DEIS will cover the transitway’s impact on air quality. The primary focus in the DEIS is whether the
transitway will cause National Ambient Air Quality Standards (NAAQS) criteria air pollutants to exceed
Environmental Protection Agency (EPA) thresholds at high-traffic intersections in the Bottineau Corridor.
Currently, Minnesota meets the standards established by the NAAQS for criteria pollutants. The DEIS will
also include a qualitative evaluation on the project’s impact on MSATs and a discussion of potential air
quality effects during construction, including the possibility of increased dust and emissions from
construction equipment.

Crime and Personal Safety

Input from stakeholders in public comments during DEIS scoping, public comments during the HIA
comment period, and stakeholder engagement activities point to concerns regarding crime and personal
safety related to transit. Some public comments and stakeholder input brought up concerns about
personal safety while waiting at stations, walking to and from stations alone, and about gang activity in
cities along the Bottineau Corridor. Others expressed concerns that the transitway would bring crime to
their neighborhoods. Crime and lack of personal safety can impact health both directly in the form of
injury and death, and indirectly through inhibiting residents from participating in physical activity
outdoors and riding transit.

There is limited evidence from previous studies that public transit alone serves to decrease or increase
crime and personal safety. However existing actual and perceived crime levels may inhibit some
potential would-be transit riders from using and benefiting from the new transitway. Safety features,
such as lighting, security cameras, emergency telephones, increased ridership, and high frequency of the
transit service, could serve to mitigate crime and increase personal safety.

Noise and Vibration

Public comments submitted during both the HIA public comment period and the DEIS scoping period
indicate that some residents in the Bottineau Corridor cities are concerned about the noise and
vibration impacts from the Bottineau Transitway. Noise is an often overlooked health determinant
associated with not only mental stress but also hearing loss and hypertension, and can have
disproportionate impacts on children and low-income communities. 360,361,362

The Bottineau Transitway could have both positive and negative noise and vibration impacts on health.
By encouraging more residents to use transit it could reduce traffic - a major source of noise pollution.
**3 In some locations it could increase noise for the residents whose houses are close to the train tracks.
Because noise and vibration can impact health, it is important for the health of communities living near
the transitway that the transitway design includes steps to reduce, prevent, and mitigate increases in
noise and vibration. This HIA did not cover noise and vibration impacts in detail because the DEIS will
provide an extensive technical analysis of noise and vibration impacts.

Social Cohesion

Social cohesion is among the many terms used describe the quality of social relationships and
interactions, and the presence of trust, mutual obligations and respect between individuals within
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communities or among communities within wider society.*** Social cohesion is also referred to as social
capital, social connectedness, social support, and social integration. ®°

Research demonstrates that social cohesion has a variety of health impacts, ranging from reducing
stress, increasing a person’s lifespan, supplying access to emotional and physical resources, and
reducing neighborhood crime.**®**"*% Evidence demonstrates that public transit and land use patterns
can facilitate neighborhood interaction and improve social cohesion, while car-dependency can lead to
social isolation.>**”® The Bottineau Transitway also has the potential to positively impact social cohesion
in the Bottineau Corridor through higher volumes of pedestrians walking to transit and by connecting
transit-dependent populations to other parts of the region.

Representatives of the Harrison Neighborhood in north Minneapolis provided input that social cohesion
is among the neighborhood priorities and point to concerns of social cohesion impacts due to the
physical barrier that the Bottineau Transitway could add to Olson Memorial Highway.
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Bottineau Transitway Health Impact Assessment — Recommendations

Recommendations

The Bottineau Transitway and the land use changes that it could spark present a valuable opportunity to
address health challenges in this corridor. Based on the Bottineau HIA findings, Hennepin County staff
and the Bottineau HIA Advisory Committee developed a set of recommended actions to advance the
new transitway’s positive impacts on health.

The agencies and governing bodies listed next to recommendations are those that could potentially
implement or support such recommendations. Some of the recommendations may already be
incorporated into planned efforts. In this case, these recommendations may be regarded as support for
such initiatives. The neighborhoods along the transitway are unique and have very different
characteristics; therefore, each will have different needs. For this reason, not all recommendations or
solutions will apply to every neighborhood.

STt ELI REHY 1. Conduct additional analysis to determine transit-dependent, low-income,
(Sl elel i1 NOG (e[ minority, immigrant, non-English speaking, disabled, senior, and youth

and populations in the Bottineau Corridor cities who live outside the Bottineau
Hennepin County Station Areas but for whom a connector route service could efficiently
connect them to the Bottineau Transitway.

Rationale: The HIA findings show that these populations are experiencing health
disparities and that the Bottineau Transitway is likely to offer many positive health
benefits. Ensuring these populations will have access to the Bottineau Transitway
means connecting them to the transitway’s wide range of health-related benefits.

S G GET G RGHE 2, Continue to engage populations living in the Bottineau Corridor during the
\[[Sige ool il NeG Ui Y Bottineau Transitway Project Development and Bottineau station area land
Hennepin County, use planning processes and incorporate engagement strategies to reach

and Bottineau traditionally underrepresented groups such as low-income, minority,
immigrant, and non-English speaking populations. The Bottineau Transitway
HIA Advisory Committee suggested the following strategies:

e Partnering with community organizations that could serve as liaisons
to residents with limited English proficiency - these organizations could
help not only translate materials but also interpret unfamiliar content
and aid residents in providing feedback;

e Providing material in Braille;

e Training community leaders to present findings to their communities;

e  Working with schools to communicate findings to youth and collect
their feedback; and

e Making reports and report summaries more reader-friendly to a wide
audience by including visual aids.

Corridor cities with
support from
Metropolitan Council
and Hennepin County

Rationale: The HIA findings show that these populations are experiencing health
disparities. Meaningful participation from these populations could result in both the
light rail line and station areas better serving their needs and creating better access for
them.
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Bottineau Transitway Health Impact Assessment — Recommendations

Recommendation to:
Bottineau Corridor
cities with support
from Metropolitan
Council and Hennepin
County

Recommendation to:
Hennepin County and
Bottineau Corridor
cities

Recommendation to:
Hennepin County and
Bottineau Corridor
cities

Recommendation to:
Bottineau Corridor
cities

Recommendation to:
Metropolitan Council

3. Focus Bottineau Corridor cities’ residential and commercial growth in the
station areas and implement zoning, parking requirements, and building
codes that encourage higher density, mixed-use development and benefit
existing communities.

Rationale: Targeting growth in these areas will help increase transit-accessible
employment opportunities and could improve location affordability. A large body of
research shows that employment and lower housing and transportation costs for
households can have numerous health benefits. Higher-density, mixed-use
development is more accessible for transit-dependent populations, requires less
driving and can also result in better environments for walking.

4. Incorporate pedestrian and bicycle infrastructure improvements into
station area plans to improve traffic safety and facilitate access to the transit
stations by foot and bike. Strategies might include:

e Pedestrian scale lighting

e Nice Ride bike sharing facilities at station locations
Rationale: This will improve traffic safety and facilitate bike and pedestrian access to
the transit stations, thereby increasing the opportunity for physical activity. Facilitating

bike and pedestrian access can also improve economic growth for surrounding
businesses.

5. Preserve existing affordable housing and support the development of
affordable and mixed-income housing near transit locations using strategies
that have been successful for other transit-related investments throughout
the U.S.

Rationale: This could also help ensure more transit-dependent, minority and low-
income populations have access to the new light rail line’s wide range of health-
related benefits.

6. Collect information on existing small and minority-owned business in the
Bottineau Corridor to monitor their stability during the construction and
operation of the Bottineau Transitway. Incorporate strategies to preserve
and assist existing small and minority-owned businesses in station areas.
Rationale: Encouraging small and minority-owned businesses could help to maintain
and promote employment opportunities for Bottineau Corridor residents.

7. In recruiting and hiring for construction, operation, and maintenance jobs
utilize programs that target populations experiencing higher rates of
unemployment such as minority populations and those living in the
Bottineau Corridor.

Rationale: This could help to preserve and promote employment opportunities for
communities of color and other residents living in the Bottineau Corridor.
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Bottineau Transitway Health Impact Assessment — Recommendations

Recommendation to:

Metropolitan Council
and Metro Transit

Recommendation to:

Metropolitan Council,
Metro Transit, The City
of Golden Valley, and
Minneapolis Park and
Recreation Board

Recommendation to:

Metropolitan Council
and Metro Transit

Recommendation to:

Metropolitan Council

Recommendation to:
Bottineau Corridor
cities

8. Promote and advertise public transit services to educational institutions,
including North Hennepin Community College, Summit Academy, University
of Minnesota, and Minneapolis Community and Technical College to
populations in the Bottineau Corridor.

Rationale: Such strategies could help increase student ridership and help prospective
students recognize the opportunity to access higher education opportunities via
transit. This strategy could also increase ridership for the new LRT.

9. Integrate considerations of health impacts and park access for the
vulnerable populations described in this report into the station option
selection for Theodore Wirth Park, the supporting station area planning, and
park master plan.

Rationale: Parks provide an important public space for physical activity. The 2008
Regional Parks Visitor Study found that racial-ethnic minorities underuse the
Metropolitan Regional Park and Trail system. If transitway encourages access to the
park for vulnerable populations it could represent an opportunity to improve health
outcomes.

10. Promote and advertise public transit services access to Theodore Wirth
Park, the regional trails network, and other parks along the Bottineau
Transitway and target promotions to transit-dependent, low-income and
minority populations.

Rationale: Parks provide an important public space for physical activity. The 2008
Regional Parks Visitor Study found that racial-ethnic minorities underuse the
Metropolitan Regional Park and Trail system. If transitway encourages access to the
park for vulnerable populations it could represent an opportunity to improve health
outcomes. This strategy could also increase ridership for the new LRT.

11. Assess the language needs of the populations living in the Bottineau
station areas and consider these needs in the development of
communications related to transit schedules and the LRT construction.
Rationale: A growing percentage of the population over 5 years of age in the
Bottineau Corridor has limited English proficiency. In Brooklyn Center and Brooklyn
Park more than 10 percent of the population over 5 speaks English less than “very
well”. This strategy could also increase ridership for the new LRT.

12. Encourage healthy food establishments near transit stations such as:

e Full-scale grocery stores;

e Farmer’s markets; and

e Grocery stores that offer foods relevant to the diverse cultural

preferences of the Bottineau Corridor residents

Rationale: Less than one-third of residents living in cities along the Bottineau
Transitway eat recommended amounts of fruits and vegetables. When people have
access to healthy food options they are better able to include healthy food in their
diets.
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Hennepin County HIA staff worked with the Bottineau Transitway HIA Advisory Committee members to
develop a plan for reporting the HIA findings and collecting feedback from the public.

Reporting of HIA Findings

The HIA findings are available in three formats: (1) this full report, (2) a report summary, and (3)
presentation slides. Additionally, county staff presented findings to the public at a community meeting
held November 21, 2013 in north Minneapolis at Urban Research and Outreach-Engagement Center
(UROC).

This full report and the report summary are available online on Hennepin County’s website at
http://www.hennepin.us/bottineauhia. Hard copies are available at the following Hennepin County
library locations: Brooklyn Park, Brookdale, Sumner, Rockford Road, and Golden Valley.

To publicize the availability of this report Hennepin County staff provided a press release to local
newspapers and emailed the final report and report summary to a network of stakeholders and
community members. These documents were also emailed to those who participated in interviews and
focus groups as well as the Bottineau Transitway Policy Advisory Committee (PAC), Community Advisory
Committee (CAC), and Advise, Review, and Communicate Committee (ARCC).

The draft report summary was translated into Somali, Spanish, Hmong, and Laotian. Translated versions
were available online and in hard copy at most of the locations where the draft reports were available
during the public review period (see below).

Public Review

This draft of the Bottineau Transitway HIA report was available for public review from July 15, 2013 to
September 27, 2013.

The full draft report and draft report summary were available online on Hennepin County’s website. A
brief description and link to these documents were also posted on the following websites: Bottineau
Transitway, African Career, Education & Resource Inc., Northside Fresh Facebook Page, Northwest
Hennepin Human Services Council (NWHHSC), and in the online newspaper, Africa Paper.

Physical copies of this full draft report and the report summary were available for review at the
following Hennepin County library locations: Brooklyn Park, Brookdale, Sumner, Rockford Road, and
Golden Valley. The drafts were also available at Harrison Neighborhood Association, Heritage Park
Neighborhood Association, Urban Research and Outreach-Engagement Center (UROC), NorthPoint
Health and Wellness Center (computer lab), North Hennepin Community College (Student Life Office,
Campus Center Room 116), and the Community Development Department at the Golden Valley,
Robbinsdale, Crystal, and Brooklyn Park City Halls.
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The public had the option to provide feedback on the contents of the draft report in the following ways:

Online survey.

Written survey at the above listed libraries and neighborhood associations where physical
copies of the report and summary were available.

By phone or email.

The HIA team reviewed all comments and made changes to the final Bottineau Transitway HIA Report
wherever possible. Comments were not responded to individually. The HIA team prepared a public
comment report to summarize comments, provide responses to comments and questions, and describe
changes made to the final HIA documents as a result of public input. The public comment report is
available at http://www.hennepin.us/bottineauhia,

Publicizing the availability of this report will involve the following key strategies:

Hennepin County provided a press release to local newspapers;

Hennepin County emailed the draft report and report summary to a network of stakeholders
including those who have participated in interviews and focus groups as well as the Bottineau
Transitway Policy Advisory Committee (PAC), Community Advisory Committee (CAC), and
Advise, Review, and Communicate Committee (ARCC);

The Bottineau Transitway HIA Advisory Committee members emailed the draft report and
report summary to their networks of community members and stakeholders;

Bulletin board notifications and instructions were placed at libraries where the HIA reports were
available in hard copy; and

NWHHSC presented findings to focus group participants and the North Hennepin Community

College Student Senate.

The Advisory Committee recommended several other strategies for making this report more accessible
that were not incorporated into this HIA process due to time and resource constraints. However, these
strategies could potentially be integrated into later phases of the transitway development and land use
planning. These strategies are listed in the HIA recommendations and include the following:

ukwn

Partnering with community organizations that could serve as liaisons to residents with limited
English proficiency - these organizations could help not only translate materials but also
interpret unfamiliar content and aid residents in providing feedback;

Providing material in Braille;

Training community leaders to present findings to their communities;

Working with schools to communicate findings to youth and collect their feedback; and
Making reports and report summaries more reader-friendly to a wide audience by including
visual aids.
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Our transportation systems and the characteristics of our neighborhoods have an enormous impact on
our health. The Bottineau Transitway will bring light rail transit to the northwest area of the Twin Cities.
Because it will shape the transportation system and neighborhoods in the Bottineau Corridor, it could
also influence community health. Based on this premise, Hennepin County conducted an HIA to assess
the potential effects of the Bottineau Transitway on the health of populations living near the Bottineau
Transitway and in the region. The Bottineau HIA process followed leading standards, frameworks, and
practices in the HIA field. The findings and recommendations are based on literature review, stakeholder
input, employment and transit ridership forecasts, and a review of existing health, demographic, and
built environment characteristics in the project area.

Overall, the HIA findings show the Bottineau Transitway offers real potential to improve health for
communities living near the transit stations. People accessing the light rail line who live elsewhere in the
region could also benefit. The degree to which these health promoting benefits reach populations
experiencing health disparities, such as minority and low-income populations, will depend on measures
to enhance their access to the transitway. From a public health perspective, the findings support the
construction of the Bottineau Transitway.

Capital improvements, such as improvements to pedestrian and bicycle facilities, and transit-oriented
development (TOD) could serve to greatly advance the new transitway’s impact on health through
improving walkability, improving location affordability, spurring job growth, reducing pedestrian and
bicycle traffic fatalities and injuries, and encouraging the placement of full-scale grocery stores and
vendors of healthy, affordable food. While the Bottineau Transitway is likely to positively impact health,
there are additional measures that can be taken to advance health outcomes for communities along the
corridor. This HIA provides Recommendations for such measures.

109



' APHA (American Public Health Association). Backgrounder: The Hidden Health Costs of Transportation. Prepared
by Urban Design 4 Health, Inc. and the American Public Health Association, Washington, DC. March 2010.

2 Metropolitan Council Regional Development Framework 2030 Forecasts; revised 2009.

* APHA (American Public Health Association). Backgrounder: The Hidden Health Costs of Transportation. Prepared
by Urban Design 4 Health, Inc. and the American Public Health Association, Washington, DC. March 2010.

* A Health Impact Assessment Toolkit: A Handbook to Conducting HIA, 3" Edition. Health Impact Partners. 2011.
> Improving Health in the United States: The Role of Health Impact Assessment: The National Academies Press;
2011.

e Quigley R, den Broeder L, Furu P, Bond A, Cave B, and Bos R. Health Impact Assessment International Best
Practice Principles. Special Publication Series No. 5. Fargo, USA: International Association for Impact Assessment.
2006.

’ Bhatia R. Health Impact Assessment: A Guide for Practice. 2011.

® Metropolitan Council website: http://www.metrocouncil.org/Transportation/Projects/Current-
Projects/Southwest-LRT/Environmental/DEIS.aspx?source=child Accessed 5.17.2013.

? Corridors of Opportunities” equity statement available at
http://www.corridorsofopportunity.org/sites/default/files/AcceleratinglmplementationResourceGuide-CET.pdf
' The World Health Organization website: http://www.who.int/hia/evidence/doh/en/ Accessed 5.17.2013.
1ys. Department of Health and Human Services. The Secretary’s Advisory Committee on National Health
Promotion and Disease Prevention Objectives for 2020. Phase | report: Recommendations for the framework and
format of Healthy People 2020. Section IV. Advisory Committee findings and recommendations.

2 U.S. Department of Health and Human Services, Office of Minority Health. National Partnership for Action to End
Health Disparities. The National Plan for Action Draft as of February 17, 2010. Chapter 1: Introduction.

B U.S, Department of Transportation Federal Transit Administration’s website:

http://www.fta.dot.gov/12304 2608.html. Accessed 5.17.13.

1 Quigley R, den Broeder L, Furu P, Bond A, Cave B, and Bos R. Health Impact Assessment International Best
Practice Principles. Special Publication Series No. 5. Fargo, USA: International Association for Impact Assessment.
2006.

> A Health Impact Assessment Toolkit: A Handbook to Conducting HIA, 3" Edition. Health Impact Partners. 2011.
'® Improving Health in the United States: The Role of Health Impact Assessment: The National Academies Press;
2011.

v Summary of Public Comments during the Bottineau Transitway Scoping Process. Hennepin County Regional
Railroad Authority. May 2012. Available at http://bottineautransitway.org/library/2011-

2012 deis scoping documents.htm

% The Proposed Bottineau LRT and North Minneapolis - Summary of Public Comment: 2010-2011. Minnesota
Center for Environmental Advocacy. January 2012.

The U.S. Department of Housing and Urban Development website:
http://www.hud.gov/offices/cpd/affordablehousing/ Accessed 5.24.2013.

2% Statement available at
http://www.corridorsofopportunity.org/sites/default/files/AcceleratinglmplementationResourceGuide-CET.pdf
2lus. Department of Health and Human Services. The Secretary’s Advisory Committee on National Health
Promotion and Disease Prevention Objectives for 2020. Phase | report: Recommendations for the framework and
format of Healthy People 2020. Section IV. Advisory Committee findings and recommendations.

2u.s. Department of Health and Human Services, Office of Minority Health. National Partnership for Action to End
Health Disparities. The National Plan for Action Draft as of February 17, 2010. Chapter 1: Introduction.

2 “Socio-demographic trends in Hennepin County’s population.” Hennepin County Aging Initiative. Hennepin
County Research, Planning and Development Department. 2011.

110


http://www.metrocouncil.org/Transportation/Projects/Current-Projects/Southwest-LRT/Environmental/DEIS.aspx?source=child
http://www.metrocouncil.org/Transportation/Projects/Current-Projects/Southwest-LRT/Environmental/DEIS.aspx?source=child
http://www.who.int/hia/evidence/doh/en/
http://www.fta.dot.gov/12304_2608.html
http://bottineautransitway.org/library/2011-2012_deis_scoping_documents.htm
http://bottineautransitway.org/library/2011-2012_deis_scoping_documents.htm
http://www.hud.gov/offices/cpd/affordablehousing/
http://www.corridorsofopportunity.org/sites/default/files/AcceleratingImplementationResourceGuide-CET.pdf

2 “Population Projections 2005-2035". Hennepin County Aging Initiative. Hennepin County Research, Planning and
Development Department. 2011. Available at
http://hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20Initiativ

es/Aging%20Initiative/PopProjection%20for%20Web.pdf

» Hennepin County 2010 Population Demographics: Age, Gender, Race and Location. Prepared by Hennepin
County Research, Planning and Development Department. July 2011. Available at:
http://www.hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20I
nitiatives/Aging%20Initiative/HC2010popdemo age gender race loc.pdf

2 Hennepin County 2010 Population Demographics: Age, Gender, Race and Location. Prepared by Hennepin
County Research, Planning and Development Department. July 2011. Available at:
http://www.hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20I
nitiatives/Aging%20Initiative/HC2010popdemo_age gender race loc.pdf

*” Minnesota Compass website, http://www.mncompass.org/immigration/index.php#.UMi7X-RIG_f Accessed
3.13.2013.

8 For the purposes of this HIA, populations living in poverty are defined as populations living in households whose
income is at, or below, the U.S. Department of Health and Human Services (HHS) poverty thresholds. As a
reference, this threshold was $22,300 in 2010 for a family of four.

?® “Income, Education and Immigration in the Twin Cities (2006-2010)”. MetroStats. Metropolitan Council. Dec
2011. Available at http://stats.metc.state.mn.us/stats/pdf/MetroStat_IncomeEducationlmmigrationACS5yr.pdf

%0 Poverty categorizations are consistent with the U.S. Census Bureau’s 2011 analysis of poverty concentration in
the nation. Bishaw A. “Areas With Concentrated Poverty: 2006-2010.” American Community Survey Briefs.
ACSBR/10-17 Dec 2011. Available at: www.census.gov/prod/2011pubs/acsbr10-17.pdf

*! Bishaw A. “Areas With Concentrated Poverty: 2006-2010.” American Community Survey Briefs. ACSBR/10-17
Dec 2011. Available at: www.census.gov/prod/2011pubs/acsbrl0-17.pdf

%2 Bureau of Labor Statistics and Minnesota Department of Employment and Economic Development

** The region in this context refers to the Minneapolis-St. Paul-Bloomington, Minnesota-Wisconsin Metropolitan
Statistical Area.

** Austin A. “High Black Unemployment Widespread Across Nation’s Metropolitan Areas.” Economic Policy
Institute Issue Brief #315. October 2011. Available at http://w3.epi-data.org/temp2011/I1B315 R2 LE-final.pdf

%> Some limitations to the health data include drawing from multiple sources in which data collected were from
different periods of time; that some data are available at the national and/or state level but not county or city
levels; and that very few health statistics are collected at the level of geography (within a half mile radius of the
transit line) examined in this report. Additionally, some data are reported for adults or children only. These
limitations make it difficult to draw strong conclusions about health status for later comparison.

*® Health inequities in the Twin Cities: An update to “The unequal distribution of health in the Twin Cities.” Report
commissioned by the Blue Cross and Blue Shield of Minnesota Foundation. Wilder Research. 2012.

%7 Centers for Disease Control and Prevention website: http://www.cdc.gov/obesity/data/adult.html#Common
Accessed 12.17.2012.

*® Hiatt RA, Breen N. The social determinants of cancer: a challenge for transdisciplinary science. Am J Prev Med
2008;35(2S):5141-5150.

% Centers for Disease Control and Prevention web site: http://www.cdc.gov/chronicdisease/overview/index.htm
accessed 4.20.2013.

*© Minnesota Department of Health. Potentially Preventable Hospitalizations Among Minnesotans, 2007 Available
at: http://www.health.state.mn.us/divs/hpsc/hep/publications/costs/preventhospital112010.pdf

o Hennepin County SHAPE 2010 Adult Data Book.

a Hennepin County SHAPE 2006 Adult Data Book.

2 Hennepin County SHAPE 2010 Adult Data Book.

* Centers for Disease Control and Prevention web site: http://www.cdc.gov/men/Icod/index.htm and
http://www.cdc.gov/Women/Icod/ Accessed 4.20.2013.

** Heart Disease and Stroke in Minnesota: 2011 Burden Report. Minnesota Department of Health. 2011. Available
at http://www.health.state.mn.us/divs/hpcd/chp/cvh/pdfs/hdspBurdenRpt2011.pdf

111


http://hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20Initiatives/Aging%20Initiative/PopProjection%20for%20Web.pdf
http://hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20Initiatives/Aging%20Initiative/PopProjection%20for%20Web.pdf
http://www.hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20Initiatives/Aging%20Initiative/HC2010popdemo_age_gender_race_loc.pdf
http://www.hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20Initiatives/Aging%20Initiative/HC2010popdemo_age_gender_race_loc.pdf
http://www.hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20Initiatives/Aging%20Initiative/HC2010popdemo_age_gender_race_loc.pdf
http://www.hennepin.us/files/HennepinUS/Research%20Planning%20and%20Development/Projects%20and%20Initiatives/Aging%20Initiative/HC2010popdemo_age_gender_race_loc.pdf
http://www.mncompass.org/immigration/index.php#.UMi7X-RlG_f
http://stats.metc.state.mn.us/stats/pdf/MetroStat_IncomeEducationImmigrationACS5yr.pdf
http://www.census.gov/prod/2011pubs/acsbr10-17.pdf
http://www.census.gov/prod/2011pubs/acsbr10-17.pdf
http://w3.epi-data.org/temp2011/IB315_R2_LE-final.pdf
http://www.cdc.gov/obesity/data/adult.html#Common
http://www.cdc.gov/chronicdisease/overview/index.htm
http://www.health.state.mn.us/divs/hpsc/hep/publications/costs/preventhospital112010.pdf
http://www.cdc.gov/men/lcod/index.htm
http://www.cdc.gov/Women/lcod/
http://www.health.state.mn.us/divs/hpcd/chp/cvh/pdfs/hdspBurdenRpt2011.pdf

a6 Hennepin County SHAPE 2010 Adult Data Book.

* American Heart Association Statistical Update. 2010.

*® satcher D. Examining Racial and Ethnic Disparities in Health and Hypertension Control. The Annals of Family
Medicine 2008;6(6):483-485.

* Low-income is defined as a household income below 200 percent of the Federal Poverty Level.

>0 Hennepin County SHAPE 2010 Adult Data Book.

>! Cancer in Minnesota, 1988-2008. Minnesota Department of Health. March 2012.

>> Minnesota Department of Health (2012). Cancer in Minnesota, 1988-2008 at p. 196.
http://www.health.state.mn.us/divs/hpcd/cdee/mcss/documents/2012mcssreport.pdf

> American Cancer Association (2011). Minnesota Cancer Facts and Figures.

>* Minnesota Public Health Data Access: Data Maps https://apps.health.state.mn.us/mndata/cancer_map

> National Cancer Institute State Cancer Profiles: http://statecancerprofiles.cancer.gov/cgi-
bin/ratetrendbycancer/rtcancer.pl?001&08&27&27&180&1

*® Cancer in Minnesota, 1988-2008. Minnesota Department of Health. March 2012.

> Cancer in Minnesota, 1988-2008. Minnesota Department of Health. March 2012.

*% The Minnesota Department of Health Cancer in Minnesota, 1998-2008 report notes that the ability to assess the
racial and ethnic disparities in cancer incidence and death is limited by the relatively small size of populations of
color in Minnesota, incomplete or inaccurate reporting of race and ethnicity on medical records and death
certificates, and differing definitions and methods of collecting race and ethnicity information for cases and
deaths. These limitations are not unique to Minnesota

> Disparities in Infant Mortality. Minnesota Department of Health. January 2009. Available at:
http://www.health.state.mn.us/divs/chs/infantmortality/infantmortality09.pdf

% Centers for Disease Control and Prevention web site:
http://www.cdc.gov/reproductivehealth/MaternalinfantHealth/InfantMortality.htm Accessed 4.20.2013.

®! "Infant Mortality Rates by Race and Hispanic Ethnicity of Mother—United States." MMWR Morbidity and
mortality weekly report 62.05. Centers for Disease Control and Prevention (CDC). (2013). Available at:
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6205a6.htm

622010 Minnesota Infant Mortality Data Book. Minnesota Department of Health. October 2013. Available at:
63Minneapolis Vital Statistics. Minneapolis Health Department. Available at:
http://www.health.state.mn.us/divs/chs/infantmortality/2010infantmortdatabook.pdf
http://www.minneapolismn.gov/www/groups/public/ @health/documents/webcontent/wcmslp-115061.pdf
Accessed 12.18.2013

* National Healthy Start. (n.d.) Infant Mortality, Low Birthweight and Racial Disparity. Accessed December 5,
2012 from: http://www.nationalhealthystart.org/site/assets/docs/Infant%20Mortality%20Low%20Birthweight.pdf

& Hennepin County Community Health Assessment Indicators. Hennepin County website. Data geo-coded by
Hennepin County Human Services and Public Health Department based on birth certificate data from Minnesota
Department of Health. Available at:
http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAss
essment/MaternalChildHealth/LowBirthWeight 20120709.pdf

o Hennepin County Community Health Assessment Indicators. Hennepin County website. Data geo-coded by
Hennepin County Human Services and Public Health Department based on birth certificate data from Minnesota
Department of Health. Available at:
http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAss
essment/MaternalChildHealth/LowBirthWeight 20120709.pdf

 The unequal distribution of health in the Twin Cities. Wilder Research. 2010.

% Kaiser Family Foundation. (2007 data) StateHealthFacts.org:
http://www.statehealthfacts.org/profileind.jsp?cmprgn=1&cat=2&rgn=25&ind=784&sub=206

* The unequal distribution of health in the Twin Cities. Wilder Research. 2010.

" The unequal distribution of health in the Twin Cities. Wilder Research. 2010.

" The unequal distribution of health in the Twin Cities. Wilder Research. 2010.

112


http://www.health.state.mn.us/divs/hpcd/cdee/mcss/documents/2012mcssreport.pdf
https://apps.health.state.mn.us/mndata/cancer_map
http://statecancerprofiles.cancer.gov/cgi-bin/ratetrendbycancer/rtcancer.pl?001&0&27&27&1&0&1
http://statecancerprofiles.cancer.gov/cgi-bin/ratetrendbycancer/rtcancer.pl?001&0&27&27&1&0&1
http://www.health.state.mn.us/divs/chs/infantmortality/infantmortality09.pdf
http://www.cdc.gov/reproductivehealth/MaternalInfantHealth/InfantMortality.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6205a6.htm
http://www.health.state.mn.us/divs/chs/infantmortality/2010infantmortdatabook.pdf
http://www.minneapolismn.gov/www/groups/public/@health/documents/webcontent/wcms1p-115061.pdf
http://www.nationalhealthystart.org/site/assets/docs/Infant%20Mortality%20Low%20Birthweight.pdf
http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAssessment/MaternalChildHealth/LowBirthWeight_20120709.pdf
http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAssessment/MaternalChildHealth/LowBirthWeight_20120709.pdf
http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAssessment/MaternalChildHealth/LowBirthWeight_20120709.pdf
http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAssessment/MaternalChildHealth/LowBirthWeight_20120709.pdf
http://www.statehealthfacts.org/profileind.jsp?cmprgn=1&cat=2&rgn=25&ind=784&sub=206

72 Eerris M. Health inequities in the Twin Cities: An update to “The unequal distribution of health in the Twin
Cities.” Wilder Research. May 2012.

7 Ferris M. Health inequities in the Twin Cities: An update to “The unequal distribution of health in the Twin
Cities.” Wilder Research. May 2012.

I Luce, T., Orfield, M., and Mazullo, J. Access to Growing Job Centers in the Twin Cities Metropolitan Area. CURA
Reporter. Spring 2006.

7 Luce, T., Orfield, M., and Mazullo, J. Access to Growing Job Centers in the Twin Cities Metropolitan Area. CURA
Reporter. Spring 2006.

78 Stoll, M.A. Job Sprawl and the Spatial Mismatch between Blacks and Job. The Brookings Institution Survey Series.
February 2005.

7 Luce, T., Orfield, M., and Mazullo, J. Access to Growing Job Centers in the Twin Cities Metropolitan Area. CURA
Reporter. Spring 2006.

78 Tomer, A. Kneebone, E. Puentes, R. and Berube, A. Missed Opportunity: Transit and Jobs in Metropolitan
America. Brookings Institution Metropolitan Infrastructure Initiative Series and Metropolitan Opportunity Series.
May 2011.

7 powell KE, Martin LM, Chowdhury PP. 2003. Places to walk: Convenience and regular physical activity. American
Journal of Public Health 93(9):1519-1521.

¥ Hiatt RA, Breen N. The social determinants of cancer: a challenge for transdisciplinary science. Am J Prev Med
2008;35(2S):5141-5150.

¥ Hamer, M. and Y. Chida. 2008. “Walking and primary prevention: a meta-analysis of prospective cohort studies.”
British Journal of Sports Medicine, 42(4):238-43.

8 pedestrian Safety, Urban Space, and Health. OECD Research Report. 2012. Available at http://www.8-
80cities.org/images/res-walking-cycling-articles/pedestrians-safefty.pdf

® The association between school-based physical activity, including physical education, and academic
performance. U.S. Department of Health and Human Services. 2010.

Centers for Disease Control and Prevention: Atlanta, GA.

8 Centers for Disease Control and Prevention website.
http://www.cdc.gov/physicalactivity/everyone/guidelines/index.htm| Accessed 1.30.2013.

& Us Department of Health and Human Services. Physical Activity and Health: A Report of the Surgeon General.
1996: Atlanta, GA.

% Bell J, Cohen L. “Health Effects of Transportation Policy.” Healthy, Equitable Transportation Policy:
Recommendations and Research. Ed. Shireen Malekafzali. PolicyLink and Prevention Institute.21-26.

¥ Centers for Disease Control and Prevention website. http://www.cdc.gov/physicalactivity/data/facts.html
Accessed 1.30.2013

% Centers for Disease Control and Prevention website. http://www.cdc.gov/physicalactivity/data/facts.html
Accessed 1.30.2013.

8 Hennepin County SHAPE 2010 Adult Data Book.

% Danaei, G., et al., The Preventable Causes of Death in the United States: Comparative Risk Assessment of Dietary,
Lifestyle, and Metabolic Risk Factors. PLoS Med, 2009. 6(4):p. e1000058.

! Hiatt RA, Breen N. The social determinants of cancer: a challenge for transdisciplinary science. Am J Prev Med
2008;35(2S):5141-5150.

% Berrigan D, Troiano RP. The association between urban form and physical activity in U.S. adults. Am J Prev Med
2002;23:74-9.

» Besser LM, Dannenberg AL. Walking to public transit: steps to help meet physical activity recommendations. Am
J Prev Med. 2005 Nov;29(4):273-80.

o Zheng,Y. 2008.The benefit of public transportation: physical activity to reduce obesity and ecological footprint.
Preventive Medicine; 46(1): 4-5.

% Morabia A, Mirer FE, Amstislavski TM, Eisl HM,Werbe-Fuentes J, Gorczynski J, Goranson C,Wolff MS, Markowitz
SB. Potential Health Impact of Switching From Car to Public Transportation When Commuting to Work. American
Journal of Public Health; 100(12): 2388-2391.

113


http://www.8-80cities.org/images/res-walking-cycling-articles/pedestrians-safefty.pdf
http://www.8-80cities.org/images/res-walking-cycling-articles/pedestrians-safefty.pdf
http://www.cdc.gov/physicalactivity/everyone/guidelines/index.html
http://www.cdc.gov/physicalactivity/data/facts.html
http://www.cdc.gov/physicalactivity/data/facts.html

% Erank LD, Sallis JF, Conway T, Chapman J, Saelens B, Bachman W. Many pathways from land use to health:
associations between neighborhood walkability and active transportation, body mass index, and air quality. J Am
Plann Assoc. 2006;72(1):75-87.

7 Handy S. Understanding the link between urban form and non-work traveling behavior. J Plan Educ Res. 1996;
15: 183-98.

B F, Fisher KJ, Brownson RC, Bosworth M. Multilevel modelling of built environment characteristics related to
neighborhood walking activity in older adults. J Epidemiol Community Health. 2005; 59(7): 558-64.

» Ewing R, Frank L, Kreutzer R. Understanding the relationship between public health and the built environment: a
report to the LEED-ND Core Committee. 2006. Available at:
http://www.usgbc.org/ShowFile.aspx?Document|D=3901.

% Erank L, Andresen MA, Schmid TL. Obesity relationships with community design, physical activity, and time
spent in cars. Am J Prev Med. 2004; 27(2): 87-96.

1% Takano T, Nakamura K, Watanabe M. 2002. Urban residential environments and senior citizens longevity in
megacity areas; the importance of walkable green spaces. Journal of Epidemiological Community Health. 2002 Dec;
56(12):913-8.

102 Transportation Research Board Institute of Medicine of the National Academies. 2005. Does the built
environment influence physical activity? Examining the evidence. National Academies of Science.

103 Cohen, DA, McKenzie TL, Sehgal A, Williamson S, Golinelli D, Lurie N. Contribution of public parks to physical
activity. Am J Public Health. 2007 Mar;97(3):509-14.

104 Goldberg D, Frank L, McCann B, Chapman J, Kavage S. New data for a new era: a summary of the SMARTRAQ
findings. Linking land use, transportation, air quality, and health in the Atlanta region. 2007. Available at:
http://www.acttrans.ubc.ca/smartraq/files/smartrag_summary.pdf.

1% Erank L, Andresen M, Schmid T. 2004. Obesity relationships with community design, physical activity, and time
spent in cars. American Journal of Preventive Medicine 27(2):87-96.

1% Bottineau Transitway Alternatives Analysis Study: Final Report. Prepared by the SRF Consulting Group for the
Hennepin County Regional Railroad Authority. March 2010.

107 Leinberger, Christopher B. “Footloose and Fancy Free: A Field Survey of Walkable Urban Places in the Top 30
Metropolitan Areas.” Washington, DC: The Brookings Institution, Metropolitan Policy Program. December 4, 2007.
108 Leinberger, Christopher B. “Footloose and Fancy Free: A Field Survey of Walkable Urban Places in the Top 30
Metropolitan Areas.” Washington, DC: The Brookings Institution, Metropolitan Policy Program. December 4, 2007.
% 10D 101: Why Transit-Oriented Development And Why Now. Reconnecting America. March 28, 2007.
Schlossberg, Marc A and Nathaniel Brown. (2004). “Comparing Transit Oriented Developments Based on
Walkability Indicators”. Transportation Research Record: Journal of the Transportation Research Board, No. 1887,
pp. 34-42.

m Schlossberg, Marc A and Nathaniel Brown. (2004). “Comparing Transit Oriented Developments Based on
Walkability Indicators”. Transportation Research Record: Journal of the Transportation Research Board, No. 1887,
pp. 34-42.

12 5choner JE, Cao X. Influences of Light Rail Transit, the Built Environment, and Residential Self Selection on
Pedestrian Travel. University of Minnesota. 2013.

w Leinberger, Christopher B. “Footloose and Fancy Free: A Field Survey of Walkable Urban Places in the Top 30
Metropolitan Areas.” Washington, DC: The Brookings Institution, Metropolitan Policy Program. December 4, 2007.
1 Bottineau Land Use Framework. Prepared by Smith Partners for the Bottineau Policy Advisory Committee and
the Bottineau Boulevard Partnership. February 2012.

> Bottineau Boulevard Transitway Station Area Pre-Planning Study Draft. Prepared by Stantec. February 2013.
Bottineau Boulevard Transitway Station Area Pre-Planning Study Draft. Prepared by Stantec. February 2013.
Bottineau Land Use Framework. Prepared by Smith Partners for the Bottineau Policy Advisory Committee and
the Bottineau Boulevard Partnership. February 2012.

18 Transportation Research Board Institute of Medicine of the National Academies. 2005. Does the built
environment influence physical activity? Examining the evidence. National Academies of Science.

19 Cohen, DA, McKenzie TL, Sehgal A, Williamson S, Golinelli D, Lurie N. Contribution of public parks to physical
activity. Am J Public Health. 2007 Mar;97(3):509-14.

110

116
117

114


http://www.usgbc.org/ShowFile.aspx?DocumentID=3901

120 Takano T, Nakamura K, Watanabe M. 2002. Urban residential environments and senior citizens longevity in

megacity areas; the importance of walkable green spaces. Journal of Epidemiological Community Health. 2002 Dec;
56(12):913-8.

1 Humpel N, Owen N, Leslie E. 2002. Environmental factors associated with adults participation in physical
activity: A review. American Journal of Preventive Medicine 22(3):188-199.

22 powell DE, Martin LM, Chowdhury PP. 2003. Places to walk: Convenience and regular physical activity. American
Journal of Public Health 93(9):1519-1521.

123 Giles-Corti B, Broomhall MH, Knuiman M, et al. Increasing walking: how important is distance to, attractiveness,
and size of public open space? Am J Prev Med. 2005;28(suppl 2):169-176.

2% Kaczynski AT, Henderson KA. Environmental correlates of physical activity: a review of evidence about parks
and recreation amenities. Am J Public Health. 2008 August; 98(8): 1451-1456.

12 Minneapolis Park and Recreation Board website.
http://www.minneapolisparks.org/default.asp?PagelD=4&parkid=255 Accessed 1.17.2013.

126 phone conversation with staff person from the Crystal Park and Recreation Department. 2.6.2013.

Phone conversation with staff person from the Crystal Park and Recreation Department. 2.6.2013.

Minneapolis Park and Recreation Board website.
http://www.minneapolisparks.org/default.asp?PagelD=4&parkid=209 Accessed 2.6.2013.

2% Shaw M. Housing and Public Health. Annual Review of Public Health. 2004:25: 397-418

Lipman BJ. Something’s gotta give: working families and the cost of housing. Washington, DC: Center for
Housing Policy; 2005.

Bt Kirkpatrick Sl, Tarasuk V. Housing circumstances are associated with household food access among low-income
urban families. Journal of Urban Health. 2011: 88(2): 284-296.

32 5cott RI, Wehler CA. Food insecurity/food insufficiency: an empirical examination of alternative measures of
food problems in impoverished US households. Institute for Research on Poverty, Discussion Paper No 1176-98.
1998.

33 Kirkpatrick SI, Tarasuk V. Adequacy of food spending is related to housing expenditures among lower-income
Canadian households. Public Health Nutr. 2007;10(12):1464-73.

3% Matthews KA, Kiefe Cl, Lewis CE, Liu K, Sidney S, Yunis C. Socioeconomic trajectories and incident hypertension
in a biracial cohort of young adults. Hypertension. 2002;39:772-776.

35 Nettleton S, Burrows R, Nettleton S, Burrows R. Mortgage debt, insecure home ownership and health: an
exploratory analysis. Sociology of Health and lliness: A Journal of Medical Sociology 1998;20(5):731-753.

136 Eggleston PA, Butz A, Rand C, Curtin-Brosnan J, Kanchanaraksa S, Swartz L, et al. Home environmental
intervention in inner-city asthma: a randomized controlled clinical trial. Annals of allergy, asthma & immunology:
official publication of the American College of Allergy, Asthma, & Immunology 2005;95(6):518-524.

37 Kercsmar CM, Dearborn DG, Schluchter M, et al. Reduction in asthma morbidity in children as a result of home
remediation aimed at moisture sources. Environmental Health Perspectives. 2006;114(10):1574-1580.

138 Bashir SA. Home Is Where the Harm s: Inadequate Housing as a Public Health Crisis. American Journal of Public
Health 2002;92(5):733-738.

139 Krieger J, Higgins D. Housing and health: time again for public health action. American Journal of Public Health.
2002;92(5): 758-768.

140 Cooper M. Housing affordability: a children's issue. Discussion Paper No. F-11. Ottawa, ON: Canadian Policy
Research Networks; 2001. Available at: http://www.cprn.com/en/doc.cfm?doc=176

“! Bhatia R, Guzman C. The case for housing impacts assessment: the human health and social impacts of
inadequate housing and their consideration in CEQA policy and practice. San Francisco, CA: Department of Public
Health; 2004.

%2 Guzman C, Bhatia R, Durazo C. Anticipated effects of residential displacement on health: results from qualitative
research. San Francisco, CA: Department of Public Health; 2005.

3 Fullilove MT. Root Shock: How Tearing Up City Neighborhoods Hurts America and What We Can Do About It.
New York, NY: One World/Ballantine; 2004.

14 Fassinger P, Adams GR. A place to call home: housing in the San Francisco Bay Area. Oakland, CA: Association of
Bay Area Governments; 2006.

127
128

130

115


http://www.minneapolisparks.org/default.asp?PageID=4&parkid=255
http://www.minneapolisparks.org/default.asp?PageID=4&parkid=209
http://www.cprn.com/en/doc.cfm?doc=176

s Lipman BJ. Something's gotta give: working families and the cost of housing. Washington, DC: Center for

Housing Policy; 2005.
“® Lipman BJ. Something's gotta give: working families and the cost of housing. Washington, DC: Center for

Housing Policy; 2005.
147

148

3 center for Neighborhood Technology. Penny Wise Pound Foolish: New Measures of Housing + Transportation

Affordability. March 2010.
150

151

152

153 Preserving Affordable Housing Near Transit: Case Studies from Atlanta, Denver, Seattle and Washington, D.C.:
Enterprise, The National Housing Trust, and Reconnecting America; 2010.

>4 Center for Neighborhood Technology. Penny Wise Pound Foolish: New Measures of Housing + Transportation
Affordability. March 2010.

135 National Center for Transit Research, Center for Urban Transportation Research, University of South Florida.
Exploration of a Shift in Household Transportation Spending. January 2008.

e Riding Public Transit Saves Individuals $9,242 Annually. In: American Public Transportation Association; 2010.
http://www.apta.com/mediacenter/pressreleases/2010/Pages/100112 Transit_Savings.aspx Accessed 3.12.13.
Y7 |itman T. Raise My Taxes, Please! Evaluating Household Savings From High Quality Public Transit Service.
Victoria Transport Policy Institute. 2010.

158 Realizing the Potential: Expanding Housing Opportunities Near Transit. Reconnecting America’s Center for
Transit-Oriented Development. May 2007.

3% Estimate converted from 2008 to 2010 dollars using the Bureau of Labor Statistics CPI Inflation Calculator
available at www.bls.gov/cgi-bin/cpicalc.pl

180 National Center for Transit Research, Center for Urban Transportation Research, University of South Florida.
Exploration of a Shift in Household Transportation Spending. January 2008.

%1 The study notes that average savings vary across household types and that lower income households likely see
more modest economic savings from relinquishing a vehicle.

162 National Center for Transit Research, Center for Urban Transportation Research, University of South Florida.
Exploration of a Shift in Household Transportation Spending. January 2008.

% For the purposes of this HIA, populations living in poverty are defined as populations living in households with
incomes below the U.S. Department of Health and Human Services (HHS) poverty thresholds. As a reference, this
threshold was $22,300 in 2010 for a family of four.

1o Hennepin County. Project Description. Bottineau Transitway Draft Environmental Impact Statement.

Orfield, Myron, and Thomas F. Luce. Region: planning the future of the Twin Cities. Minneapolis: University of
Minnesota Press, 2010.

1% Orfield, Myron, and Thomas F. Luce. Region: planning the future of the Twin Cities. Minneapolis: University of
Minnesota Press, 2010.

167 Luce, T., Orfield, M., and Mazullo, J. Access to Growing Job Centers in the Twin Cities Metropolitan Area. CURA
Reporter. Spring 2006.

1% The LAl is the result of collaboration between the U.S. Department of Housing and Urban Development (HUD)
and the U.S. Department of Transportation to explore how location influences housing and transportation costs.
Location Affordability Index methodology available at:
http://lap.manhattanstrategy.com/lap/lai.aspx?url=download.php

169 People Responding In Social Ministry.

Community Emergency Assistance Program.

71 Christians Reaching Out in Social Services.

172 personal communication and email correspondence with Susan Blood, Executive Director of Northwest
Hennepin Human Services Council. 9.14.12, 10.1.12 and 3.14.2013.

165

170

H+T Affordability Index. “About the Index.” Available at: http://htaindex.cnt.org/about.php. Accessed 3.1.2013.
H+T Affordability Index. “About the Index.” Available at: http://htaindex.cnt.org/about.php. Accessed 3.1.2013.

H+T Affordability Index. “About the Index.” Available at: http://htaindex.cnt.org/about.php. Accessed 3.1.2013.
H+T Affordability Index. “About the Index.” Available at: http://htaindex.cnt.org/about.php. Accessed 3.1.2013.
H+T Affordability Index. “About the Index.” Available at: http://htaindex.cnt.org/about.php. Accessed 3.1.2013.

116


http://htaindex.cnt.org/about.php
http://htaindex.cnt.org/about.php
http://htaindex.cnt.org/about.php
http://htaindex.cnt.org/about.php
http://htaindex.cnt.org/about.php
http://www.apta.com/mediacenter/pressreleases/2010/Pages/100112_Transit_Savings.aspx
http://www.bls.gov/cgi-bin/cpicalc.pl
http://lap.manhattanstrategy.com/lap/lai.aspx?url=download.php

173 . . . . . .
Personal communication and email correspondence with Susan Blood, Executive Director of Northwest

Hennepin Human Services Council. 9.14.12, 10.1.12 and 3.14.2013.

7% personal communication and email correspondence with Susan Blood, Executive Director of Northwest
Hennepin Human Services Council. 9.14.12, 10.1.12 and 3.14.2013.

17> Bottineau Transitway Alternatives Analysis Study: Final Report. Prepared by the SRF Consulting Group for the
Hennepin County Regional Railroad Authority. March 2010.

176 Zhang M. Travel Choice with No Alternative: Can Land Use Reduce Automobile Dependence? Journal of
Planning Education and Research 2006;25(3):311-326.

77 Pinjari A, Pendyala R, Bhat C, Waddell P. Modeling residential sorting effects to understand the impact of the
built environment on commute mode choice. Transportation 2007;34(5):557-573.

7% cao X, Mokhtarian PL, Handy SL. Examining the Impacts of Residential Self-Selection on Travel Behaviour: A
Focus on Empirical Findings. Transport Reviews 2009;29(3):359-395.

17 Draft of Bottineau Boulevard Transitway Station Area Pre-Planning Study. Prepared by Stantec for Hennepin
County. 2013.

189 Draft of Bottineau Boulevard Transitway Station Area Pre-Planning Study. Prepared by Stantec for Hennepin
County. 2013.

'8! Draft of Bottineau Boulevard Transitway Station Area Pre-Planning Study. Prepared by Stantec for Hennepin
County. 2013.

'8 Draft of Bottineau Boulevard Transitway Station Area Pre-Planning Study. Prepared by Stantec for Hennepin
County. 2013.

18 Realizing the Potential: Expanding Housing Opportunities Near Transit. Reconnecting America’s Center for
Transit-Oriented Development. May 2007.

¥4 pollack S, Bluestone B, and Billingham C. Maintaining diversity in America’s transit-rich neighborhoods: tools for
equitable neighborhood change. Dukakis Center Publications; 2010.

Available at: http://works.bepress.com/spollack/1

'8 pollack S, Bluestone B, and Billingham C. Maintaining diversity in America’s transit-rich neighborhoods: tools for
equitable neighborhood change. Dukakis Center Publications; 2010.

Available at: http://works.bepress.com/spollack/1

18 pollack S, Bluestone B, and Billingham C. Maintaining diversity in America’s transit-rich neighborhoods: tools for
equitable neighborhood change. Dukakis Center Publications; 2010.

Available at: http://works.bepress.com/spollack/1

¥ The Hiawatha Line: Impacts on Land Use and Residential Housing Value (2009-02). Center for Transportation
Studies Research Brief, October 2009. University of Minnesota.

'8 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

89 adler NE, Newman K. Socioeconomic Disparities In Health: Pathways And Policies Inequality in education,
income, and occupation exacerbates the gaps between the health “haves” and “have-nots.” Health Affairs
2002;21(2):60-76.

% Bottineau Transitway HIA Advisory Committee Input. 6.7.2013.

Adler NE, Newman K. Socioeconomic Disparities In Health: Pathways And Policies Inequality in education,
income, and occupation exacerbates the gaps between the health “haves” and “have-nots.”. Health Affairs
2002;21(2):60-76.

192 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

% Adler NE, Newman K. Socioeconomic Disparities In Health: Pathways And Policies Inequality in education,
income, and occupation exacerbates the gaps between the health “haves” and “have-nots.”. Health Affairs
2002;21(2):60-76.

194 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

1% Rueda S, Raboud J, Mustard C, Bayoumi A, Lavis JN, Rourke SB. Employment status is associated with both
physical and mental health quality of life in people living with HIV. AIDS Care 2011;23(4):435-443.

191

117


http://works.bepress.com/spollack/1
http://works.bepress.com/spollack/1
http://works.bepress.com/spollack/1

1% cornwall A, Gaventa J. 2001. From Users and Choosers to Makers and Shapers: Repositioning Participation in

Social Policy. Working Paper 127 Sussex: Institute of Development Studies.

7 Jin RL, Shah CP, Svoboda TJ. 1995 The impact of unemployment on health: a review of the evidence. The Journal
of the Canadian Medical Association 153:529-540.

198 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

199 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

200 kendzor DE, Reitzel LR, Mazas CA, Cofta-Woerpel LM, Cao Y, Ji L, et al. Individual- and area-level unemployment
influence smoking cessation among African Americans participating in a randomized clinical trial. Social Science &
Medicine 2012;74(9):1394-1401.

201 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

202 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

203 Tsutsumi A, Kayaba K, Ojima T, Ishikawa S, Kawakami N. Low control at work and the risk of suicide in Japanese
men: a prospective cohort study. Psychother Psychosom 2007;76(3):177-85.

2%% Kivimaki M, Leino-Arjas P, Luukkonen R, Riihimdi H, Vahtera J, Kirjonen J. Work stress and risk of cardiovascular
mortality: prospective cohort study of industrial employees. BMJ 2002;325(7369):857.

295 Amick BC, 3rd, McDonough P, Chang H, Rogers WH, Pieper CF, Duncan G. Relationship between all-cause
mortality and cumulative working life course psychosocial and physical exposures in the United States labor
market from 1968 to 1992. Psychosom Med 2002;64(3):370-81.

206 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

27 Rueda S, Raboud J, Mustard C, Bayoumi A, Lavis JN, Rourke SB. Employment status is associated with both
physical and mental health quality of life in people living with HIV. AIDS Care 2011;23(4):435-443.

208 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

209 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

219 National Academy of Sciences. 2006. Genes, Behavior, and the Social Environment: Moving Beyond the
Nature/Nurture Debate. LM Hernandez and DG Blazer, eds. The National Academies Press. Accessed at:
http://orsted.nap.edu/openbook.php?record_id=11693&page=25.

" prause J, Dooley D, Huh J. 2009. Income volatility and psychological depression. American Journal of Community
Psychology 43(1-2): 57-70.

a2 Chittleborough CR, Taylor AW, Baum FE, Hiller JE. 2009. Monitoring inequities in self-rated health over the life
course in population surveillance systems. American Journal of Public Health 99 (4): 680-689.

23 Bureau of Labor Statistics and Minnesota Department of Employment and Economic Development

The unequal distribution of health in the Twin Cities. Wilder Research. 2010.

The unequal distribution of health in the Twin Cities. Wilder Research. 2010.

Hennepin County Community Health Assessment Indicators, Adults with Frequent Mental Distress, based on
SHAPE 2012 Adult Survey, Hennepin County
http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAss
essment/MentalHealth/Adult FregMentalDistress 20120327.pdf

2 Orfield, Myron, and Thomas F. Luce. Region: planning the future of the Twin Cities. Minneapolis: University of
Minnesota Press, 2010.

28 Metropolitan Council. MetroStats: Trends in Land Uses in the Twin Cities Region. August 2011.

Orfield, Myron, and Thomas F. Luce. Region: planning the future of the Twin Cities. Minneapolis: University of
Minnesota Press, 2010.

220 Luce, T., Orfield, M., and Mazullo, J. Access to Growing Job Centers in the Twin Cities Metropolitan Area. CURA
Reporter. Spring 2006.

214
215
216

219

118


http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAssessment/MentalHealth/Adult_FreqMentalDistress_20120327.pdf
http://www.hennepin.us/files/HennepinUS/HSPHD/Public%20Health%20Protection/Assessment/CommHealthAssessment/MentalHealth/Adult_FreqMentalDistress_20120327.pdf

2 Tomer, A. Kneebone, E. Puentes, R. and Berube, A. Missed Opportunity: Transit and Jobs in Metropolitan

America. Brookings Institution Metropolitan Infrastructure Initiative Series and Metropolitan Opportunity Series.
May 2011.

222 Luce, T., Orfield, M., and Mazullo, J. Access to Growing Job Centers in the Twin Cities Metropolitan Area. CURA
Reporter. Spring 2006.

*2 calculated by SRF Consulting Group using employment data from the Department of Economic Development’s
Quarterly Census of Employment and Wages (2010, 2" Quarter). This data exists at a site-specific level and is
maintained and provided by the Metropolitan Council at levels sufficiently aggregated to protect data privacy.

224 Bottineau Boulevard Transitway Station Area Pre-Planning Study. Prepared by Stantec. Draft Feb 2013.

% “Itasca Project is an employer-led civic alliance drawn together by an interest in new and better ways to address
Minneapolis/St. Paul regional issues that impact our economic competitiveness and quality of life. Its 50-plus
participants are primarily private-sector CEOs. The group also includes a small number of public and nonprofit
leaders, including the governor of Minnesota, the mayors of Minneapolis and St. Paul, the chair of the
Metropolitan Council, the leaders of the University of Minnesota and MNSCU and leaders of major foundations
and the United Way.” The Itasca Project website: http://www.theitascaproject.com/overview.htm. Accessed
5.20.2013.

22 |tasca Transit Return on Investment Technical Report. Prepared by Cambridge Systematics, Inc. for the Itasca
Project. March 2012.

*” The Transit Buildout System in the Cambridge Systematics analysis includes the following existing, planned, and
proposed transit services: Hiawatha LRT, Central LRT, Southwest LRT, Bottineau LRT, Gateway LRT, Cedar Avenue
BRT, I-35W South BRT, Rush Line I-35W North BRT, Central BRT, Nicollet BRT, Snelling/Ford Parkway BRT,
Snelling/Ford Parkway BRT, West Broadway BRT, Chicago BRT, East 7th Street BRT, West 7th Street BRT, Robert
Street BRT, American Boulevard BRT, and Northstar Commuter Rail.

228 |tasca Transit Return on Investment Technical Report. Prepared by Cambridge Systematics, Inc. for the Itasca
Project. March 2012.

229 Regional Transit System: Return on Investment. Prepared by Cambridge Systematics, Inc. for Itasca Project.
November 2012. Available at
http://www.theitascaproject.com/Transit%20R0I1%20exec%20summary%20Nov%202012.pdf

239 Bottineau Transitway HIA Advisory Committee Input. 6.7.2013.

2! Andrews N, Choi A. How Transit-Oriented Development Can Help Get America to Work. Morgan Stanley. August
2012. Available at http://www.reconnectingamerica.org/assets/Uploads/20120809TODGetAmericansToWork.pdf
32 ltasca Transit Return on Investment Technical Report. Prepared by Cambridge Systematics, Inc. for the Itasca
Project. March 2012.

?* |tasca Transit Return on Investment Technical Report. Prepared by Cambridge Systematics, Inc. for the Itasca
Project. March 2012.

2% kawachi I, Adler NE, Dow WH. Money, schooling, and health: Mechanisms and causal evidence. Annals of the
New York Academy of Sciences 2010;1186(1):56-68.

25 Kawachi I, Adler NE, Dow WH. Money, schooling, and health: Mechanisms and causal evidence. Annals of the
New York Academy of Sciences 2010;1186(1):56-68.

236 Winkleby MA, Jatulis DE, Frank E, Fortmann SP. Socioeconomic status and health: how education, income, and
occupation contribute to risk factors for cardiovascular disease. American Journal of Public Health 1992;82(6):816-
820.

27 pdler NE, Newman K. Socioeconomic Disparities In Health: Pathways And Policies Inequality in education,
income, and occupation exacerbates the gaps between the health “haves” and “have-nots.”. Health Affairs
2002;21(2):60-76.

238 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

239 Krueger PM, Burgard SA. International Handbook of Adult Mortality. In: International Handbooks of Population:
Springer Netherlands; 2011. p. 263-288.

40 kawachi I, Adler NE, Dow WH. Money, schooling, and health: Mechanisms and causal evidence. Annals of the
New York Academy of Sciences 2010;1186(1):56-68.

119


http://www.theitascaproject.com/overview.htm
http://www.theitascaproject.com/Transit%20ROI%20exec%20summary%20Nov%202012.pdf
http://www.reconnectingamerica.org/assets/Uploads/20120809TODGetAmericansToWork.pdf

! North Hennepin Community College website: http://www.nhcc.edu/ Accessed 4.4.2013.

North Hennepin Community College Internal Needs Assessment. May 2012.

North Hennepin Community College Internal Needs Assessment. May 2012.

North Hennepin Community College Internal Needs Assessment. May 2012.

North Hennepin Community College website: http://www.nhcc.edu/ Accessed 4.4.2013.

North Hennepin Community College Internal Needs Assessment. May 2012.

The North Hennepin Community College Student Senate conducted this survey and reported these results.
Survey results were provided by Susan Blood, Executive Director of Northwest Hennepin Human Services Council.
% |nformation submitted to Hennepin County by North Hennepin Community College.

Summit Academy OIC website. http://www.saoic.org/ Accessed 4.3.2013.

Summit Academy OIC website. http://www.saoic.org/ Accessed 4.3.2013.

Summit Academy OIC website. http://www.saoic.org/ Accessed 4.3.2013.

Minneapolis Community and Technical College website. http://www.minneapolis.edu/ Accessed 4.4.2013.
Hoyert DL, Xu J. Deaths: preliminary data for 2011. National Vital Statistics Reports. US Department of Health
and Human Services. October 10, 2012. 61 (6).

%410™ Annual Roadmap of State Highway Safety Laws. Advocates for Highway and Auto Safety. January 2013.
Available at http://saferoads.org/files/FINAL%20ROADMAP%20REPORT 0.pdf

3 U.S. Health in International Perspective: Shorter Lives, Poorer Health: The National Academies Press; 2013.
US Department of Transportation National Highway Traffic Safety Administration. 2011 Motor Vehicle Crashes:
Overview. Traffic Safety Facts Traffic Safety Facts Research Note. December 2012. Available at: http://www-
nrd.nhtsa.dot.gov/Pubs/811701.pdf

»7Us Department of Transportation National Highway Traffic Safety Administration. 2011 Motor Vehicle Crashes:
Overview. Traffic Safety Facts Traffic Safety Facts Research Note. December 2012. Available at: http://www-
nrd.nhtsa.dot.gov/Pubs/811701.pdf

% Us Centers for Disease Control National Estimates of the 10 Leading Causes of Nonfatal Injuries Treated in
Hospital Emergency Departments, United States —2010. Available at:
http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61 06.pdf

%9 10™ Annual Roadmap of State Highway Safety Laws. Advocates for Highway and Auto Safety. January 2013.
Available at http://saferoads.org/files/FINAL%20ROADMAP%20REPORT 0.pdf

?%0 Minnesota Motor Vehicle Crash Facts 2011.Minnesota Department of Public Safety. 2012. Available at
https://dps.mn.gov/divisions/ots/reports-statistics/Pages/crash-facts.aspx

261 10™ Annual Roadmap of State Highway Safety Laws. Advocates for Highway and Auto Safety. January 2013.
Available at http://saferoads.org/files/FINAL%20ROADMAP%20REPORT 0.pdf

%2 T3 nsportation for America (2011) Minnesota Dangerous by Design 2011.

?% Minnesota Department of Public Safety news release. January 03, 2013. “Minnesota traffic deaths up in 2012,
marking state's first increase in deaths in five years.” available at https://dps.mn.gov/divisions/ooc/news-
releases/Pages/Minnesota-.aspx

2% Minnesota Motor Vehicle Crash Facts 2011.Minnesota Department of Public Safety. 2012. Available at
https://dps.mn.gov/divisions/ots/reports-statistics/Pages/crash-facts.aspx

2%510™ Annual Roadmap of State Highway Safety Laws. Advocates for Highway and Auto Safety. January 2013.
Available at http://saferoads.org/files/FINAL%20ROADMAP%20REPORT 0.pdf

2% pedestrian Facilities Users Guide: Providing Safety and Mobility. U.S. Department of Transportation. Federal
Highway Administration. March 2002. FHWA-RD-01-102. Available at
http://katana.hsrc.unc.edu/cms/downloads/PedFacility UserGuide2002.pdf

257 Erumkin H, Frank L, Jackson R. Urban Sprawl and Public Health. Washington, DC:Island Press, 2004.

National Safety Council (n.d.). Distracted Driving Fact Sheet. Available at:

http://www.nsc.org/news resources/Resources/Documents/Distracted%20Driving%20Fact%20Sheet%20rcvd%20

242
243
244
245

246
247

249

250

251

252

253

256

268

10%2022%2009.pdf

?% Minnesota Department of Public Safety news release. January 03, 2013. “Minnesota traffic deaths up in 2012,
marking state's first increase in deaths in five years.” available at https://dps.mn.gov/divisions/ooc/news-
releases/Pages/Minnesota-.aspx

120


http://www.nhcc.edu/
http://www.nhcc.edu/
http://www.saoic.org/
http://www.saoic.org/
http://www.saoic.org/
http://www.minneapolis.edu/
http://saferoads.org/files/FINAL%20ROADMAP%20REPORT_0.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/811701.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/811701.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/811701.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/811701.pdf
http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61_06.pdf
http://saferoads.org/files/FINAL%20ROADMAP%20REPORT_0.pdf
https://dps.mn.gov/divisions/ots/reports-statistics/Pages/crash-facts.aspx
http://saferoads.org/files/FINAL%20ROADMAP%20REPORT_0.pdf
https://dps.mn.gov/divisions/ooc/news-releases/Pages/Minnesota-.aspx
https://dps.mn.gov/divisions/ooc/news-releases/Pages/Minnesota-.aspx
https://dps.mn.gov/divisions/ots/reports-statistics/Pages/crash-facts.aspx
http://saferoads.org/files/FINAL%20ROADMAP%20REPORT_0.pdf
http://katana.hsrc.unc.edu/cms/downloads/PedFacility_UserGuide2002.pdf
http://www.nsc.org/news_resources/Resources/Documents/Distracted%20Driving%20Fact%20Sheet%20rcvd%2010%2022%2009.pdf
http://www.nsc.org/news_resources/Resources/Documents/Distracted%20Driving%20Fact%20Sheet%20rcvd%2010%2022%2009.pdf
https://dps.mn.gov/divisions/ooc/news-releases/Pages/Minnesota-.aspx
https://dps.mn.gov/divisions/ooc/news-releases/Pages/Minnesota-.aspx

7% Minnesota Dangerous by Design 2011. Transportation for America. 2011.

City of Minneapolis Department of Public Works. Understanding Bicyclist-Motorist Crashes in

Minneapolis, Minnesota. January 2013.

*”’peterman DR, Mallett W. The Federal Role in Rail Transit Safety. Congressional Research Service. July 6, 2009.
?” Trains include Amtrak and commuter trains.

e Light duty vehicles include passenger cars, light trucks, vans and sports utility vehicles regardless of wheelbase.

271

275

%76 National Safety Council website.

http://www.nsc.org/news resources/Resources/res stats services/Pages/FrequentlyAskedQuestions.aspx#questi

Light duty vehicle drivers are considered passengers but operators and crew of planes, trains and buses are not.

on14 Accessed 2.8.2013.

7 Nelson DO, Streit AE. Rail Transit Safety: An Empirical Evaluation. Jacobs Engineering Group, Boston
Massachusetts 2009. Available at: http://www.apta.com/mc/rail/previous/2011/Presentations/D-Nelson-Rail-
Transit-Safety.pdf

278 Zajac SS, Ivan JN. 2003. Factors influencing injury severity of motor vehicle-crossing pedestrian crashes in rural
Connecticut. Accident Analysis and Prevention 35(3):369-379.

279 Ewing, R., Schieber, R. and Zegeer, C., 2003. Urban Sprawl as a Risk Factor in Motor Vehicle Occupant and
Pedestrian Fatalities.

280 Ewing R, Frank L, Kreutzer R. Understanding the Relationship between Public Health and the Built Environment:
A Report to the LEED-ND Core Committee. 2006.

81 Victoria Transport Policy Institute. 2007. Traffic calming: Roadway design to reduce traffic speeds and volumes.
Available at HYPERLINK "http://www.vtpi.org/tdm/tdm4.htm" http://www.vtpi.org/tdm/tdm4.htm.

282 Minnesota Dangerous by Design 2011. Transportation for America. 2011.

Minnesota Dangerous by Design 2011. Transportation for America. 2011.

Minnesota Dangerous by Design 2011. Transportation for America. 2011.

Ewing R, Frank L, Kreutzer R. Understanding the Relationship between Public Health and the Built Environment:
A Report to the LEED-ND Core Committee. 2006.

280 Ewing R, Frank L, Kreutzer R. Understanding the Relationship between Public Health and the Built Environment:
A Report to the LEED-ND Core Committee. 2006.

287 Leinberger, Christopher B. “Footloose and Fancy Free: A Field Survey of Walkable Urban Places in the Top 30
Metropolitan Areas.” Washington, DC: The Brookings Institution, Metropolitan Policy Program. December 4, 2007
288 Humpel N, Marshall AL, Leslie E, Bauman A, Owen N. Changes in neighborhood walking are related to changes
in perceptions of environmental attributes. Ann Behav Med. 2004;27(1):60-67.

?%9 Centers for Disease Control and Prevention (CDC). "Barriers to Children Walking and Biking to School--United
States, 1999." MMWR.Morbidity and mortality weekly report 51.32 (2002): 701-4. Available at:
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5438a2.htm

2 Traffic's Human Toll: A Study of the Impacts of Vehicular Traffic on New York City Residents. Transportation
Alternatives. 2006. Available at: http://www.transalt.org/files/news/reports/trafficshumantoll.pdf

21 Li, F., et al. Multilevel Modelling of Built Environment Characteristics Related to Neighbourhood Walking
Activity in Older Adults. Journal of epidemiology and community health 59.7 2005; 558-64.

?%2 Jacobsen PL. 2003. Safety in numbers: More walkers and bicyclists, safer walking and bicycling. Injury
Prevention 9:205-209.

?% | eden L. 2002. Pedestrian risk decreases with pedestrian flow: A case study based on data from signalized
intersections in Hamilton, Ontaria. Accident Analysis and Prevention 34:457-464.

%% Jacobsen PL. 2003. Safety in numbers: More walkers and bicyclists, safer walking and bicycling. Injury
Prevention 9:205-209.

?% Corridor cities in the figure include Brooklyn Center, Brooklyn Park, Crystal, Golden Valley, Minneapolis, New
Hope and Robbinsdale.

2% Hennepin County SHAPE 2010 Adult Data Book.

2011 Motor Vehicle Crashes: Overview. Traffic Safety Facts Traffic Safety Facts Research Note. US Department
of Transportation National Highway Traffic Safety Administration. December 2012. Available at: http://www-
nrd.nhtsa.dot.gov/Pubs/811701.pdf

283
284
285

297

121


http://www.nsc.org/news_resources/Resources/res_stats_services/Pages/FrequentlyAskedQuestions.aspx#question14
http://www.nsc.org/news_resources/Resources/res_stats_services/Pages/FrequentlyAskedQuestions.aspx#question14
http://www.apta.com/mc/rail/previous/2011/Presentations/D-Nelson-Rail-Transit-Safety.pdf
http://www.apta.com/mc/rail/previous/2011/Presentations/D-Nelson-Rail-Transit-Safety.pdf
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5438a2.htm
http://www.transalt.org/files/news/reports/trafficshumantoll.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/811701.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/811701.pdf

2% Children. Traffic Safety Facts 2010 Data. US Department of Transportation National Highway Traffic Safety

Administration. July 2012. Available at: http://www-nrd.nhtsa.dot.gov/Pubs/811641.pdf

¥ Minnesota Dangerous by Design 2011. Transportation for America. 2011.

% Minnesota Dangerous by Design 2011. Transportation for America. 2011.

! Minnesota Dangerous by Design 2011. Transportation for America. 2011..

%2 Beck L, Dellinger A, O.”Neil M. 2007. Motor vehicle crash injury rates by mode of travel, United States: using
exposure based methods to quantify differences. American Journal of Epidemiology 166(2): 212 -218.

3% Alliance for Biking & Walking. 2012. Bicycling and Walking in the United States: 2012 Benchmarking Report.
Available at:

http://www.peoplepoweredmovement.org/site/index.php/site/memberservices/2012 benchmarking report/
%% Nestle M, Jacobson MF. Halting the obesity epidemic: a public health policy approach. Public Health Reports.
2000;115(1):12-24.

3% Basiotis PP. Validity of the self-reported food sufficiency status item in the U.S. In Haldeman, VA. Paper
presented at the American Council on Consumer Interests 38th Annual Conference. US Dept of Agriculture.
Colombia, MO. 1992.

%% prewnowski ANA. Replacing Fats and Sweets With Vegetables and Fruits--A Question of Cost. American Journal
of Public Health 2004;94(9):1555-1559.

7 brewnowski ANA. Replacing Fats and Sweets With Vegetables and Fruits--A Question of Cost. American Journal

of Public Health 2004;94(9):1555-1559.
308

Washington DC: US Government Printing Office.

9 Morland K, Wing S, Diez Roux A, Poole C. Neighborhood characteristics associated with the location of food
stores and food service places. American Journal of Preventive Medicine 2002;22(1):23-29.

% Moore LV, Diez Roux AV, Nettleton JA, Jacobs DR, Jr. Associations of the local food environment with diet
quality--a comparison of assessments based on surveys and geographic information systems: the multi-ethnic
study of atherosclerosis. Am J Epidemiol 2008;167(8):917-24.

* Glanz K, Sallis JF, Saelens BE, Frank LD. Nutrition Environment Measures Survey in stores (NEMS-S):
development and evaluation. Am J Prev Med 2007;32(4):282-9.

2 Glanz K, Sallis JF, Saelens BE, Frank LD. Nutrition Environment Measures Survey in stores (NEMS-S):
development and evaluation. Am J Prev Med 2007;32(4):282-9.

33 powell LM, Han E, Chaloupka FJ. Economic Contextual Factors, Food Consumption, and Obesity among U.S.
Adolescents. The Journal of Nutrition 2010;140(6):1175-1180.

** Holsten JE. Obesity and the community food environment: a systematic review. Public Health Nutrition
2009;12(03):397-405.

> Widener MJ, Farber S, Neutens T, Horner MW. Using urban commuting data to calculate a spatiotemporal
accessibility measure for food environment studies. Health & Place 2013;21(0):1-9.

318 Michimi A, Wimberly Michael C. Associations of supermarket accessibility with obesity and fruit and vegetable
consumption in the conterminous United States. International Journal of Health Geographics 2010;9(1):49.

37 Basiotis PP. Validity of the self-reported food sufficiency status item in the U.S. In Haldeman, VA. Paper
presented at the American Council on Consumer Interests 38th Annual Conference. US Dept of Agriculture.
Colombia, MO. 1992.

*® Holsten JE. Obesity and the community food environment: a systematic review. Public Health Nutrition
2009;12(03):397-405.

** Drewnowski ANA. Replacing Fats and Sweets With Vegetables and Fruits--A Question of Cost. American Journal
of Public Health 2004;94(9):1555-1559.

*Chen S, Liu J, Binkley J. An exploration of the relationship between income and eating behavior. Agricultural and
Resource Economics Review. 2012:82-9.

L Fila S, Smith C. Applying the Theory of Planned Behavior to healthy eating behaviors in urban Native American
youth. International Journal of Behavioral Nutrition and Physical Activity 2006;3(1):1-10.

322 err J, Frank L, Sallis JF, Saelens B, Glanz, Chapman J. Predictors of trips to food destinations. International
Journal of Behavioral Nutrition & Physical Activity;2012;9(1):58.

House Select Committee on Hunger 1990. Obtaining food: Shopping constraints of the poor. Committee Report.

122


http://www-nrd.nhtsa.dot.gov/Pubs/811641.pdf
http://www.peoplepoweredmovement.org/site/index.php/site/memberservices/2012_benchmarking_report/

32 Walker RE, Keane CR, Burke JG. Disparities and access to healthy food in the United States: A review of food

deserts literature. Health & Place 2010;16(5):876-884.

*** Economic Research Service (ERS), U.S. Department of Agriculture (USDA). Food Environment Atlas.
http://www.ers.usda.gov/data-products/food-environment-atlas.aspx. Accessed 3.14.2013

*** The Proposed Bottineau LRT and North Minneapolis - Summary of Public Comment: 2010-2011. Minnesota
Center for Environmental Advocacy. January 2012.

326 Healthy Eating Minnesota: Hennepin County Community Food Assessment: Hennepin County; 2010. Available
at:
http://www.hennepin.us/files/HennepinUS/HSPHD/Community%20Services/Public%20Health%20Promotion/Heal
th%20at%20the%20Community%20Level/Healthy%20Eating%20Minnesota--full%20report.pdf

327 Swingley, S. The Northside Healthy Eating Project: Transportation Access to Affordable Fresh Produce: Prepared
for NorthPoint Health and Wellness Center with support from the University of Minnesota Center for Urban and
Regional Affairs; January 2011. Available at:
http://northpointhealth.org/LinkClick.aspx?fileticket=AAW867IPVrs%3d&tabid=135&mid=845

3% The Northside Healthy Eating Project: Comprehensive Food Assessment. NorthPoint Innovation Group. March
2010.

329 Healthy Eating Minnesota: Hennepin County Community Food Assessment: Hennepin County; 2010. Available

at:
http://www.hennepin.us/files/HennepinUS/HSPHD/Community%20Services/Public%20Health%20Promotion/Heal
th%20at%20the%20Community%20Level/Healthy%20Eating%20Minnesota--full%20report.pdf

330 Swingley, S. The Northside Healthy Eating Project: Transportation Access to Affordable Fresh Produce: Prepared
for NorthPoint Health and Wellness Center with support from the University of Minnesota Center for Urban and
Regional Affairs; January 2011. Available at:
http://northpointhealth.org/LinkClick.aspx?fileticket=AAW867IPVrs%3d&tabid=135&mid=845

*! The Northside Healthy Eating Project: Comprehensive Food Assessment. NorthPoint Innovation Group. March
2010.

32 Healthy Eating Minnesota: Hennepin County Community Food Assessment: Hennepin County; 2010.

The Northside Healthy Eating Project: Comprehensive Food Assessment. NorthPoint Innovation Group. March
2010.

3% The Northside Healthy Eating Project: Comprehensive Food Assessment. NorthPoint Innovation Group. March
2010.

335 Hung H-C, Joshipura KJ, Jiang R, Hu FB, Hunter D, Smith-Warner SA, et al. Fruit and Vegetable Intake and Risk of
Major Chronic Disease. Journal of the National Cancer Institute 2004;96(21):1577-1584.

3% us Department of Agriculture and US Department of Health and Human Services. Dietary guidelines for
Americans, 2010. http://health.gov/dietaryguidelines/dga2010/dietaryguidelines2010.pdf Accessed 2.21.2012.
7 Hiatt RA, Rimer BK. A new strategy for cancer control research. Cancer Epidemiol Biomarkers Prev
1999;8(11):957-64.

338 Hennepin County SHAPE 2010 Adult Data Book.

Hennepin County SHAPE 2010 Adult Data Book.

The Northside Healthy Eating Project: Comprehensive Food Assessment. NorthPoint Innovation Group. March
2010.

3 Sixty-seven percent of these respondents were from the two zip code areas in Minneapolis bordering the
Bottineau Transitway route — zip codes 55411 and 55405).

32 Healthy Eating Minnesota: Hennepin County Community Food Assessment: Hennepin County; 2010.

The Northside Healthy Eating Project: Comprehensive Food Assessment. NorthPoint Innovation Group. March
2010.

34 Kerr J, Frank L, Sallis JF, Saelens B, Glanz, Chapman J. Predictors of trips to food destinations. International
Journal of Behavioral Nutrition & Physical Activity;2012;9(1):58.

3% vallianatos M, Shaffer A, Gottlieb R. Transportation and food: the importance of access. Center for Food and
Justice, Urban and Environmental Policy Institute. 2002. Available at:
http://departments.oxy.edu/uepi/cfi/publications/transportation and food.pdf

333

339
340

343

123


http://www.hennepin.us/files/HennepinUS/HSPHD/Community%20Services/Public%20Health%20Promotion/Health%20at%20the%20Community%20Level/Healthy%20Eating%20Minnesota--full%20report.pdf
http://www.hennepin.us/files/HennepinUS/HSPHD/Community%20Services/Public%20Health%20Promotion/Health%20at%20the%20Community%20Level/Healthy%20Eating%20Minnesota--full%20report.pdf
http://northpointhealth.org/LinkClick.aspx?fileticket=AAw867IPVrs%3d&tabid=135&mid=845
http://www.hennepin.us/files/HennepinUS/HSPHD/Community%20Services/Public%20Health%20Promotion/Health%20at%20the%20Community%20Level/Healthy%20Eating%20Minnesota--full%20report.pdf
http://www.hennepin.us/files/HennepinUS/HSPHD/Community%20Services/Public%20Health%20Promotion/Health%20at%20the%20Community%20Level/Healthy%20Eating%20Minnesota--full%20report.pdf
http://northpointhealth.org/LinkClick.aspx?fileticket=AAw867IPVrs%3d&tabid=135&mid=845
http://health.gov/dietaryguidelines/dga2010/dietaryguidelines2010.pdf
http://departments.oxy.edu/uepi/cfj/publications/transportation_and_food.pdf

316 Hennepin County SHAPE 2010 Adult Data Book.

The Northside Healthy Eating Project: Comprehensive Food Assessment. NorthPoint Innovation Group. March
2010.

38 Kerr J, Frank L, Sallis JF, Saelens B, Glanz, Chapman J. Predictors of trips to food destinations. International
Journal of Behavioral Nutrition & Physical Activity;2012;9(1):58.

>3 EPA. 2001. Vehicle travel: Recent trends and environmental impacts. Chapter 4 of Our Built and Natural
Environments: A Technical Review of the Interactions Between Land Use, Transportation, and Environmental
Quality. U.S. Environmental Protection Agency. Available at

http://www.epa.gov/smartgrowth/pdf/built chapter3.pdf

320 Healthy Communities Count! Air Pollution September 2010. Minnesota Department of Health website.
http://www.health.state.mn.us/divs/eh/hazardous/lightrail/airpollution.html| Accessed 12.2.2013.

1 Healthy Communities Count! Air Pollution September 2010. Minnesota Department of Health website.
http://www.health.state.mn.us/divs/eh/hazardous/lightrail/airpollution.html| Accessed 12.2.2013.

2 McConnell R, Berhane K, Yao L, Jerrett M, Lurmann F, Gilliland F, Kiinzli N, Gauderman J, Avol E, Thomas D,
Peters J. Traffic, susceptibility, and childhood asthma. Environmental Health Perspectives. 2006 May; 114(5): 766—
772.

3 EPA. Fact Sheet: Final Revisions to the national ambient air quality standards for particle pollution (particulate
matter). United States Environmental Protection Agency. http://www.epa.gov/particles/actions.html

** Minnesota Pollution Control Agency website. http://www.pca.state.mn.us/index.php/air/air-quality-and-
pollutants/air-pollutants/motor-vehicle-pollution/index.html Accessed 12.2.2013.

%3 Minnesota Pollution Control Agency website. http://www.pca.state.mn.us/index.php/air/air-quality-and-
pollutants/air-pollutants/motor-vehicle-pollution/mobile-sources-of-air-pollution.html Accessed 12.2.2013
**®|tasca Transit Return on Investment Technical Report. Prepared by Cambridge Systematics, Inc. prepared for the
Itasca Project. March 2012

7 US Environmental Protection Agency website. http://www.epa.gov/otag/toxics.htm Accessed 12.2.2013

US Environmental Protection Agency website. http://www.epa.gov/otag/toxics.htm Accessed 12.2.2013

US Environmental Protection Agency website. http://www.epa.gov/otag/toxics.htm Accessed 12.2.2013
Stansfeld SA, Matheson MP. Noise pollution: non-auditory effects on health. Br Med Bull. 2003;68:243-257.
London Health Commission. Noise and health: Making the Link. London Health Commission, 2003.
http://www.phel.gov.uk/hiadocs/noiseandhealth.pdf

*2van Kempen EEMM, Kruize H, Boshuizen HC, Amelin CB, Staatsen BAM, de Hollander AEM. 2002. The
association between noise exposure and blood pressure and ischemic heart disease: A meta-analysis.
Environmental Health Perspective 110:307-317.

363 Fleming GG, Armstrong RE, Stusnick E, Polcak KD, Lindeman W. Transportation-related noise in the US. Paper
presented at: Transportation Research Board, Committee A1F04, Transportation Related Noise and Vibration
Summer Meeting; July 18-20, 2000; New York, NY. Available at:
http://www.trb.org/publications/millennium/00134.pdf

3% Wilkinson R, Marmot M. The Solid Facts: the social determinants of health. 2nd ed. World Health Organization.
2003.

%% Ferris, M. Social connectedness and heath. Wilder Research. March 2012.

Berkman LF, Syme SL. Social networks, host resistance and mortality: a nine-year follow up study of Alameda
County residents. Am J Epidemiol. 1979;109:186-204.

%7 calhoun J. 2002. National Crime Prevention Council. New Partners for Smart Growth: Building Safe, Healthy,

and Livable Communities. 2nd Annual Conference flyer.
368

347

358

359

360
361

366

Soc Sci Med. 2006;63:255-270.

**Dora C, Phillips M, eds. Transport, Environment and Health. WHO Regional Publications, European Series,
No.89. 2000. Available at http://www.euro.who.int/document/e72015.pdf

370 wilkinson R, Marmot M. The Solid Facts: the social determinants of health. 2nd ed. World Health Organization.
2003.

Poortinga W. Social relations or social capital? Individual and community health effects of bonding social capital.

124


http://www.epa.gov/smartgrowth/pdf/built_chapter3.pdf
http://www.health.state.mn.us/divs/eh/hazardous/lightrail/airpollution.html
http://www.health.state.mn.us/divs/eh/hazardous/lightrail/airpollution.html
http://www.epa.gov/particles/actions.html
http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/motor-vehicle-pollution/index.html
http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/motor-vehicle-pollution/index.html
http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/motor-vehicle-pollution/mobile-sources-of-air-pollution.html
http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/motor-vehicle-pollution/mobile-sources-of-air-pollution.html
http://www.epa.gov/otaq/toxics.htm
http://www.epa.gov/otaq/toxics.htm
http://www.epa.gov/otaq/toxics.htm
http://www.phel.gov.uk/hiadocs/noiseandhealth.pdf
http://www.trb.org/publications/millennium/00134.pdf
http://www.euro.who.int/document/e72015.pdf

