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INTRODUCTION

This report represents the assessment and
findings from a Health Impact Assessment
(HIA) that was completed through a
partnership  between the  Minnesota
Department of Health (MDH) and the
Minnesota Department of Transportation
(MnDOT). The purpose of the project was
to inform the revision of the Statewide
Multimodal Transportation Plan (SMTP),
bringing the important lens of health to the
SMTP. The HIAwas performed on the August
2016 draft of the SMTP.

The report includes an executive summary,
six chapters and an appendix. The first
chapter introduces the HIA approach and
the SMTP. The second chapter describes
baseline environmental and health conditions
in Minnesota and lays the groundwork
for the HIA assessment. Chapters three
through six provide the HIA assessment
and recommendations. The third chapter
expands the discussion of safety within the
Transportation Safety section of the SMTP
to include crime and other factors that deter
people from active transportation. The
fourth chapter on the Healthy Communities
section of the SMTP reviews the importance
of understanding community context when
making transportation-related decisions.
The fifth chapter on the Critical Connections
section of the SMTP discusses new modeling
techniques that can introduce health

variables and other metrics into decision-
making processes. The last chapter, chapter
six, highlights places within the SMTP that
address equity and provides additional
recommendations on promoting an equitable
transportation system.

© WHAT IS AHEALTH IMPACT ASSESSMENT
(HIA)?

HIA is a systematic process that uses an array of data
sources and analytic methods and considers input from
stakeholders to determine the potential effects of a
proposed policy, plan, program, or project on the health of
a population and the distribution of those effects within the
population. HIA provides recommendations on monitoring
and managing those effects.

Source: National Research Council, 2011
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EXECUTIVE SUMMARY

INTRODUCTION

Transportation systems play a critical role
in the health of communities by affecting
reliable access to jobs, services, health
care, healthy foods and recreation. In 2015,
the Minnesota Department of Health (MDH)
partnered with the Minnesota Department
of Transportation (MnDOT) to ensure
that health was being considered in the
2017 revision of the Statewide Multimodal
Transportation Plan (SMTP). The SMTP is
the highest level transportation plan in the
state. MDH and MnDOT performed a Health
Impact Assessment (HIA, see previous page
sidebar) to identify how proposed changes
in the SMTP could impact health and offer
recommendations that better support health.
The HIA represents the next step forward
toward a vision of Health in All Policies
that began with an Interagency Agreement
signed by MnDOT and MDH in 2015, which
formalized a collaborative relationship
based on improving people’s health through
Minnesota transportation system changes.

CONNECTING HEALTH AND
TRANSPORTATION

Public health experts recognize that many
factors shape our health. While medicine and
health care have received the most attention
(andinvestment), they only contribute a small
part to our health status. Other factors, such

as our social and physical environments,
play a greater role in shaping our health. The
factors that affect our health are collectively
known as the Social Determinants of Health
(see diagram, page 7). The transportation
system influences our ability to access many
of these factors.

HIA AREAS OF FOCUS

This HIA examined the health impacts of
proposed changes in three SMTP sections:

» Transportation Safety: focuses on
safeguarding transportation users and
the communities that the systems travel
through, along with fostering a culture
of transportation safety in Minnesota;

* Healthy = Communities:  examines
fiscally responsible decision making
that respects and complements the
natural, cultural, social and economic
context; and

» Critical Connections: addresses how
to maintain and improve multimodal
transportation connections to
help achieve progress in meeting
performance measures and to
maximize social, economic and
environmental benefits.

The HIA also reviewed these sections
for impacts to equity. Following is a brief
summary of the findings from each section,
along with highlights from the equity review.
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© HOW IS TRANSPORTATION
CONNECTED TO HEALTH?
The transportation system influences our ability to access

many factors that determine our health. Applying a health
perspective to decisions made by transportation agencies
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WHAT DOES SAFETY MEAN TO YOU?

Safeguard transportation
users and the communities
the system travels through.

Apply proven strategies to
reduce fatalities and serious
injuries for all modes.

TRANSPORTATION
Source: 2017 SMTP

Perceived freedom to
engage in healthy choices;
influenced by crash risk,
fear of crime, enwronmental
., heat, cold,

exposure (e.
tobacco smo e poIIut|on)
and other stressors.

PUBLIC HEALTH

SEE ALSO:

Refer to pages 72-73 for the full list of recommendations
related to Transportation Safety.

PAGE

O

TRANSPORTATION SAFETY
BACKGROUND

The Transportation Safety section of the
SMTP focuses primarily on safety as it
relates to crashes. The HIA expands this
discussion by describing other factors that
contribute to travelers’ sense of safety and
mode choice beyond the risk of a crash.

High crime rates are associated with lower
levels of physical activity, including walking,
biking, or taking public transit, especially
for women, youth and minorities. Severe
weather, maintenance of sidewalks and
roads, and other issues can also influence
travelers’ safety. Addressing other issues
related to safety can improve people’s use
of active transportation, which can reduce
air pollution and increase physical activity
levels.

Increasing active modes of transportation,
such as biking and walking, can improve
health; however, an increased number of
bicyclists and pedestrians on the streets
can also increase the number of crashes.
The HIA found that without better data on
mode share it is difficult to compute the
rate of crashes, a more accurate indicator

© of pedestrian and bicyclist safety. With an

enhanced understanding of the number

of pedestrians and bicyclists within the

transportation system, MnDOT and partners
can better assess safety and strategies to
prevent crashes.

SELECTED RECOMMENDATIONS
Expand our understanding of

01 what it means to be safe while
traveling, especially for bicyclists and

pedestrians.

O Review existing maintenance
agreements for sidewalks to

ensure safe travel by all ages and

abilities. Track and report maintenance

deficiencies, and develop enforcement

procedures to ensure compliance.

03 Increase the availability and
systematic use of automated

bicycle and pedestrian counters.

SIS S S S S S S SSSSSSSSSSSSSSSSSSSSS

MDH MNDOT SMTP HEALTH IMPACT ASSESSMENT

IS SIS S S S S S S S SSSSSSSSSSSSSSSSSSSSS



HEALTHY COMMUNITIES
BACKGROUND

The Healthy Communities section of the
SMTP identifies a number of initiatives
that engage the community and consider
the surrounding physical, social and
environmental context to inform decisions,
including Safe Routes to School, Complete
Streets, and Transit-Oriented Development.

As MnDOT contemplates broader guidelines
for transportation planners to more
systematically consider context, this HIA
found that current paradigms (e.g., Context
Sensitive Solutions, Context Zones) may fall
shortin considering the impacts onindividuals
and their health. Better data and robust
community engagement would strengthen
project planning and design efforts.

A more comprehensive consideration of
the health impacts of decisions regarding
environmental trends (e.g., climate change,
environmental quality) is also warranted.
The SMTP recognizes that transportation
accounts for about a quarter of all greenhouse
gas emissions that contribute to climate
change. As the climate continues to warm,
more frequent and severe weather events
are likely. For example, increased heavy
precipitation due to climate change may put
many roads and bridges at risk from flooding.

This poses a threat to access to emergency
medical services; the HIA identified over
1,500 health care facilities located in areas
that are vulnerable to severe flooding.

Currentlyoneinfive trafficfatalities are related
to poor weather conditions. Strong efforts to
reduce transportation-related greenhouse
gas emissions will carry significant public
health benefits for Minnesotans today and
for generations to come.

SELECTED RECOMMENDATIONS

O 1 Develop context guidance for
transportation  projects that

includes health determinant data and

community engagement best practices.

O Continue to work toward shifting
travelers to active transportation

modes by providing convenient, safe and
connected walking, biking and transit

infrastructure.
O Work with the Minnesota
Environmental Quality Board
and the Minnesota Pollution Control
Agency to identify effective strategies to
reduce air pollution and greenhouse gas
emissions to meet the Next Generation
Energy Act goals.

© WHAT DOES CONTEXT MEAN TO YOU?

Represents the
transportation need,
project logistics, natural

environment, and
human environment.

TRANSPORTATION

Source: Federal Highway Administration

The physical, social, and
attitudinal environment

in which people live and
conduct their lives.

PUBLIC HEALTH

Source: World Health Organization

© SEE ALSO:

Refer to pages 100-101 for the full list of recommendations
related to Healthy Communities.
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HOW DO WE DEFINE
RETURN ON INVESTMENT?

Terms such as return on
investment, cost efficient,
and low cost/high benefit
belie the underlying
assumption about which
costs and benefits

are being considered.
Transportation decisions
can have strong impacts
on communities’ access to
jobs, healthy food, green
space, recreation, art,
housing, and healthcare
facilities, yet these impacts
are not always reflected in
fiscal terms.

MDH

Source: Refer to page 104 for additional information

SEE ALSO:

Refer to page 111 for the full list of recommendations
related to Critical Connections

PAGE

O

CRITICAL CONNECTIONS
BACKGROUND
©With limited funding, MnDOT must

continuously decide how to allocate limited
resources to ensure essential components
of the transportation system are prioritized.
A common approach is to fund projects with
a higher return on investment (ROI), but
many health impacts are not included in the
ROI calculation.

For example, long-term improvements in
health and reductions in chronic diseases
due to increased physical activity from
active transportation are rarely accounted
for, yet may carry significant cost savings to
society. Additionally, sometimes decisions
to increase revenue can carry unintentional
health consequences. Alcohol advertising
on transit trains and buses can provide
operating revenue, but also can increase
alcohol consumption and its related risks,
especially for youth.

SELECTED RECOMMENDATIONS

O Explore the potential utility of new
models and tools that capture the

social and health benefits and costs of

transportation projects.

O Work with transit agencies, the
Metropolitan Council and cities to

review and revise transit agencies’ formal

policies to ban alcohol advertisements on

transit property by 2020.

SIS S S S S S S SSSSSSSSSSSSSSSSSSSSS
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EQUITY

BACKGROUND

Advancing equity is key to helping all
Minnesotans reach their full potential.
While not an explicit objective, the 2017
SMTP makes significant advancements
toward including equity in decision-making
processes in order to build transportation
systems that are just and fair.

The HIA highlights current health inequities
in Minnesota, examines how transportation
systems serve its most vulnerable users
and encourages MnDOT to continue efforts
to address inequities in transportation
and health. Applying an equity lens to
transportation challenges how decisions are
made and who benefits the most.

SELECTED RECOMMENDATIONS
O 1 Define what equity means in
transportation and include

transportation equity in the Minnesota
GO Vision.

NEXT STEPS

What can you do to make an impact?

* Learn more about the SMTP. Visit
the Minnesota GO website at www.
MinnesotaGO.org to learn more about
the SMTP and other draft plans.

 Make your voice heard! Submit
feedback to MnDOT by Oct.14, 2016
about how the transportation system
impacts the health of your family and
community. What does an equitable
transportation system look like to
you? How can we better invest in
transportation to improve the health
of all Minnesotans? Weigh in at www.
MinnesotaGO.org.

((I)D WHY DOES EQUITY MATTER?

Our plan stresses the

need for us to consider
and better understand how
transportation decisions

can advance equity for
low-income communities,
communities of color, and
persons with disabilities.

COMMISSIONER CHARLES ZELLE

Minnesota Department of Transportation

Transportation and health
are inextricably linked

by our shared goals of
equitable opportunities for
all Minnesotans. This HIA

advances those efforts and
is an example of how MDH
and MnDOT can promote
Health in All Policies for a
healthier Minnesota.

COMMISSIONER DR. EDWARD EHLINGER

O Study, document and report Minnesota Department of Health
on inequities in Minnesota’s
transportation system and define

© SEE ALSO:

MnDOT’s roleinreducing those inequities.

Refer to page 118 for the full list of recommendations
related to Equity.
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1. HHAAPPROACH

1.1 BACKGROUND

Public health experts recognize there are
many factors that shape our health. While
medicine and health care have received the
most attention (and investment), they only
contribute a small part to our health status.
Other factors, such as our social and physical
environments, play a greater role in shaping
our health. These factors are collectively
known as the social determinants of health
(Figure 1, below).

Our health is shaped by our ability to
access schools, jobs, goods and services,
and community assets (i.e., the social
determinants of health). As a result,

transportation plans, policies, and projects
can have significant impacts on health. This
makes the transportation system a key factor
in contributing to the public’s health. Applying
a health perspective to decisions made by
transportation agencies can uncover and
articulate the shared goals of promoting
equitable health in Minnesota’s communities.
To truly integrate health into decision-making
processes, health must be incorporated
into broad, long-term guidance documents.
This report summarizes the collaboration
between MDH and MnDOT to do just that
— to use a Health Impact Assessment (HIA)
to inform the revision of the state’s overall
transportation plan.

...

TRANSF‘ORTATION

oOf"IAL DETERMINANTS OF HEHLTH
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© FIG. 1.

HOW IS TRANSPORTATION
CONNECTED TO HEALTH?

The transportation system influences our ability to access
many factors that determine our health. Applying a health
perspective to decisions made by transportation agencies
can uncover and articulate the shared goals of promoting
equitable health in Minnesota’s communities.

See page 7 for a larger view of this graphic.
Source: Minnesota Department of Health (MDH), 2016
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1.2 MINNESOTA’S
TRANSPORTATION PLAN -
THE SMTP

The Statewide Multimodal Transportation
Plan (SMTP) is Minnesota’s highest level
policy plan for transportation. It is a 20-
year plan based on Minnesota GO — the
vision for Minnesota’s transportation system
that maximizes the health of people, the
environment and the economy. The SMTP
addresses all modes of transportation and
all transportation partners. It covers more
than just roadways and applies to more than
just the transportation assets managed by
MnDOT. It evaluates the status of the overall
transportation system, societal and other
trends impacting transportation, and how
the state’s transportation system will move
forward over the next twenty years. The
SMTP is updated approximately every four
years, with the last major revision in 2012.

The SMTP comprises five key objectives:
1. Open Decision Making
2. Transportation Safety
3. Critical Connections
4. System Stewardship
5. Healthy Communities

Each objective has a set of strategies,
indicators, and performance metrics all
designed to realize the Minnesota GO vision.

1.3 AN OPPORTUNITY FOR

HEALTH IN ALL POLICIES

Health in All Policies (HiAP) is an approach
to ensure decisions are made with full
consideration of health impacts. While there
is no single way to implement HiAP, there
are five key elements, that are critical to its
success':

1. Promote health, equity and
sustainability
Support intersectoral collaboration
Benefit multiple partners
Engage stakeholders
Create structural or procedural change

aORwn

The 2017 SMTP update is a prime example
of putting HiAP into action by incorporating an
HIA into the SMTP revision process. Through
the HIA collaboration, health professionals
were offered a seat at the planning table
to share their questions, concerns, and
perspectives on the state’s transportation
system. This was especially fruitful when
considering equity, a topic recently explored
and given the highest priority by MDH.2 The
HIA also provided a framework for sharing
health and transportation data and exploring
new tools, such as the Integrated Transport
and Health Impacts Model (ITHIM).
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1.4 APPLYINGTHEHIAPROCESS

This health and transportation cross-sector
collaboration is not new to Minnesota or to
MDH and MnDOT. Projects such as Toward
Zero Deaths and Safe Routes to School have
long relied upon strong working relationships
between the health and transportation
sectors. The HIAbuilds upon the collaborative
foundation by applying an HIA to the revised
objectives and strategies of the SMTP. An
HIA is a six-step process to uncover the
connections between a proposed program,
policy, or plan and health (Figure 2, following
page). An HIA describes the potential health
impacts, including the populations most
affected, and makes recommendations to
maximize the health benefits or minimize
potential health risks.

1.5 GOALS OF THE HIA

As an indication of the strong relationship
between health and transportation, MNDOT
invited MDH to be a part of the 2017 SMTP
update. The update focused on the strategies
for each of the five SMTP objectives listed
earlier. A work group was formed for each
objective consisting of staff from MnDOT and
its transportation partners across the state.
Each work group met five times between
Fall 2015 and Spring 2016 to review current
progress, identify new trends, develop
strategies, and draft a work plan to guide

MnDOT for the next four years. An HIA was
conducted alongside the normal revision
process with the following goals:

1. Participate in the SMTP work groups.

2. Assess selected objectives and
strategies for connections to health.

3. Provide recommendations to
maximize health benefits and minimize
health risks.

4. Demonstrate the value and feasibility
of a HIAP approach.

5. Build capacity among MnDOT staff to
conduct and use HIA findings.

1.6 ENGAGING COMMUNITIES
AND STAKEHOLDERS

The revision of the SMTP required extensive
community and stakeholder engagement by
MnDOT. Their Public Participation Plan (PPP)
included over 125 events, four stakeholder
forums, a webinar, a video presentation, and
online surveys. The engagement effort lead
to over 250,000 Facebook views and 7,500
website sessions. In total, it generated more
than 12,000 unique comments from across
the state. While not all engagement efforts
were effective with all regions or populations,
MnDOT also sought input from a few
organizations that represent underserved
communities for recommended engagement
strategies. This led to a pilot partnership
with TPT/ECHO (Emergency, Community,
Health, and Outreach) to do additional
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PARTI CHAPTER 1: HIAAPPROACH OCTOBER 2016 /////////////////// ///// pace 15
SSSSSS IS LSS LSS S SIS SIS SIS TS SSSSSSSSSS SIS SIS SIS S S S DI IITISSIIS IS,



FIG. 2. WHAT IS THE HEALTH IMPACT ©

?
ASSESSMENT PROCESS? Determine if a Health Impact Assessment (HIA) could be useful.

In consultation with stakeholders, identify which health effects to consider.

Determine which people may be affected and how they may be affected.

RECOMMENDATIONS

Suggest changes to the proposal to promote positive or mitigate adverse
4 health impacts.

REPORTING

Present the results to decision makers and other stakeholders.

MONITORING AND EVALUATION

Determine the effect of the HIA on the decision process.
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outreach at specific events and workplaces
within cultural communities, generating over
300 survey responses.

Similarly, the HIA methodology also calls
for extensive community engagement,
particularly with those who would be directly
impacted by the proposed decision. Because
of the broad nature of the SMTP, potential
health impacts are likely to be widely diffused
across the state. This made it difficult to
identify to what degree specific communities
would be impacted. HIA project staff decided
to rely on MnDOT’s extensive engagement
efforts already in place through their PPP to
ensure the HIA was in-line with the public’s
priorities.

1.7 THE PUBLIC’S PRIORITIES
FOR THE SMTP

When asked to identify the most important
changes for the SMTP to address, the
public’s responses revealed the environment,
travel behaviors, and population changes
as top priorities (Figure 3, below). These
top priorities varied somewhat by race
and ethnicity. For example, Minnesota’s
populations of color consistently ranked
economic changes higher compared to
Minnesota’s white population.

When asked about specific trends,
Minnesotans prioritized aging infrastructure,
urban and rural population trends, climate
change, environmental quality, and

M Behavior M Economy

20.2%

17.0%

0% 20% 40%

Environment

M Population M Technology

19.5%

13.1%

60% 80% 100%

© FIG. 3. WHAT CHANGES ARE MOST

IMPORTANT FOR THE SMTP TO
ADDRESS?

Result of statewide, public results, n=9,000.

Source:  Minnesota Department of Transportation
(MnDOT), 2016
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FIG. 4. TOP FIVE MINNESOTATRENDS ©
Source: MnDOT, 2016

expansion of assets.

Re

Build an environmentallyfrie

improved health.

change in the future. Deve
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Aging Infrastructure

The priority should be on maintaining existing assets r;

Climate Change

impacts may disrupt transportation.

Environmental Quality

ndly transportation system - less pollution,

Transportation Behavior

Make sure to understand how transportation behaviors are going to

s,

o THESE TOP 5
i TRENDS WERE
Urban & Rural Pﬂpl.llatlﬂﬂ Trends RANKED HIGHLY
o _ 22 _ ACROSS ALL
tecognize different contects and have different goals/ objectives for each.
RESPONDENT
GROUPS.

Be aware of climate change and plan ahead for impacts, specifically where

lop system priorities accordingly.
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transportation behavior (Figure 4, at left).
The public tended to place greater emphasis
on environmental trends (climate change,
environmental quality, alternative fuels) while
stakeholders emphasized transportation
behaviors (aging population, and economy
and employment) as top trends to address.
Other trends identified by specific groups
include racial disparities and equity (Black
or African American, Hispanic), health trends
(Native Americans), aging population (Native
Americans, Ages 66+), and electrification and
alternative fuels (Black or African American,
Ages 20 and under).

Many of the trend topics are addressed
throughout this report, such as climate
change adaptation and mitigation, mode shift
to active forms of transportation, improving
mobility for those with disabilities, and health
equity.

1.8 FOCUSING THE HIA

The HIA project team held an initial
stakeholder meeting early in the process
to help guide the HIA. Fifteen stakeholders
from state and local government agencies,
foundations, advocacy groups, and planning
organizations gathered to discuss how the
objectives in the 2012 SMTP connected to
health. Many questions were raised, and it
was recognized that not all the questions
would be able to be answered within the

HIA. The group then discussed the health
connections and voted to prioritize the focus
of the HIA on issues that were feasible,
added value, and could have a strong
impact on health. Acknowledgements of the
unanswered questions are provided in the
Appendix.

Potential changes to the SMTP objectives
and strategies were not yet identified at this
stage in the revision process. Therefore, a
decision was made to focus the HIA on the
three SMTP objectives that held the greatest
opportunity to impact health:

1. Healthy Communities

2. Transportation Safety, and

3. Critical Connections.
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LOOKING FOR MORE INFORMATION?

For more information on immigration, language, and
disabilities, see the SMTP brief: Demographic Trends in
Minnesota.

PAGE
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2. BASELINE HEALTH ASSESSMENT

The baseline health assessment reviews
existing conditions in Minnesota. The
conditions are then used to better understand
the potential health impacts of the SMTP.
This section reviews baseline demographic,
behavioral and health information that can
inform and be affected by transportation
decisions.

2.1 DEMOGRAPHICS

Minnesota’s population is diversifying
and changing. Minnesota is home to the
largest Somali and second largest Hmong
communities in the United States (ACS
2010-2014). Currently 82% of Minnesotans
are white non-Hispanic, but almost all
races and ethnicities are expected to grow.
Now, more people live in the Twin Cities
Metropolitan Area (64%) than in rural areas,
and Minnesota’s population, like much of the
nation, continues to grow older.

Minnesotans tend to be well-educated
and benefit from a low unemployment rate
(Figure 5, at right)); however, this is not true
of all Minnesotans. Underlying disparities in
areas, such as income and health, greatly
affect some Minnesota populations. Several

D) key disparities are described later within this

chapter.

A NOTE ON RACE DATA:

This report makes extensive use of data
that were collected or reported using
limited groupings for race and ethnicity.
For example, the census defines "black
or African American" as a person having
origins in any of the black racial groups
of Africa. This would apply equally to an
African American, a Sub-Saharan African
immigrant/refugee, and a Jamaican
despite very different experiences that
shape their health.

For example, a 2006 survey of Hennepin
County residents found notable
differences between U.S.-born and
African-born black residents for obesity,
frequency of mental distress, smoking,
and physical activity.> When combined,
these differences can be hidden by
the average and should be noted as a
significant data gap.
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© FIG. 5. SELECT DEMOGRAPHICS

MINNESOTA TWIN CITIES
METRO AREA Select information from the 2014 American Community
Total population 5457173 3.495,176 suney
Source: 2014 American Community Survey 1-Year
65 years old and over 14.3% 12.2% Estimates, U.S. Census Bureau
High school graduate or higher 92.6% 93.2%
Foreign born 7.8% 10.1%
Unemployed 3.3% 3.4%
Median household income $61,481 $69,111
Living in poverty 11.5% 10.3%
No vehicle access 7.4% 7.9%
Broadband internet access 78.3% 82.0%
Race and ethnicity
White 82.1% 77.9%
Black or African American 5.3% 7.3%
American Indian or Alaska Native 1.0% 0.5%
Asian 4.3% 5.9%
Some other race(s) 2.4% 2.9%
Hispanic (any race) 4.9% 5.5%
Non-native English Speaker
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FIG. 6. MINNESOTA REGIONAL
DEVELOPMENT ORGANIZATIONS

Population projections are based on the 11 regional
development organizations.

Source: Minnesota State Demographic Center

o

@)

2.1.1 DIVERSE POPULATION
GROWTH

Figure 6 (below) shows population
projections for regions of the state based
on Minnesota’s regional development
organizations. Between 2015 and 2035,
Minnesota’s population is expected to grow
by 13%. Regions 7E and 7W (Central) is
expected to grow the most (36%) while
Region 8 (Southwest) can expect little to no
population growth.*

Each region is also expected to become
more racially and ethnically diverse (Figure
7, opposite, top). Among racial and ethnic
groups, the Latino population is expected
to grow the most (70%), with the number of
all people of color increasing by 50%. White
populations will grow a modest 4%, while
Native American populations may remain at
current levels or decline slightly (Figure 8,
opposite, bottom).

Within each region, urban areas are likely
to see the greatest population growth.
According to the 2010 census, over 80% of
the U.S. population and 73% of the Minnesota
population reside in an urban area. Since
2000, Minnesota’s urban — and particularly
its suburban — regions have experienced the
greatest growth (Figure 9, page 24), a trend
that is expected to continue with the Twin
Cities Metro Area absorbing much, but not
all, of the expected population growth (Figure
10, page 24).
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40% © FIG. 7. PROJECTED GROWTH OF
MINORITY POPULATIONS BY REGION,

35%
2015-2035
3%
25%, All regions in Minnesota will increase in diversity of the

next 20 years.

Source: Minnesota State Demographic Center,
I I I 2009
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80% © FIG. 8. PROJECTED POPULATION

o GROWTH BY RACE, 2015-2035

The state’s estimated 13% growth in total population
will be driven by increases in racial and ethnic minority
50% populations, with the stark exception of the Native

American community, which is expected to remain at
40% present levels.
30% ggggce: Minnesota State Demographic Center,
20%
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White Black Asian Native Mixed/other Latino People of All
-10% American Color
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FIG. 9. PERCENT CHANGE IN COUNTY ©
POPULATION, 2000-2005, 2005-2010,
2010-2015

2000-2005 2005-2010

2010-2015

Urban areas (darker shaded ares of the maps), particularly
the suburban counties of the Twin Cities Metro Area, have
seen the greatest population growth.

Source: MnDOT, 2015

FIG. 10. MINNESOTA'S POPULATION  ©
DISTRIBUTION, 1900-2040, BY URBAN
AND RURAL ENVIRONMENT 5,000,000

7,000,000

The following figure shows the total number of people in 5.000.000
Minnesota living in the Twin Cities, Greater Minnesota T
urban settings, and rural areas, as defined by the U.S.
Census. Urban areas have populations of at least 2,500,
and Greater Minnesota includes all areas outside of the
seven-county Twin Cities metro area. Most of Minnesota’s 3,000,000
projected population growth will occur in urban areas,
especially the Twin Cities. 2,000,000 4

4,000,000

Source: U.S. Census Bureau, courtesy MnDOT, 2015 1,000,000

N

0. U
1800 1910 15820 1930 1940 1950 1960 1970 1930 1580 2000 2010 2020 2030 2040

mRural ®Urban (@} ®Greater MN Urban Communities = Twin Cifies
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2.1.2 AGING POPULATION

As the baby boomer population retires from
the workforce and faces increasing health
challenges, transportation systems must
be prepared to adequately serve what is
being described as the “silver tsunami.”
Figure 11 (below) shows the population
distribution by age and sex for 2015 and
2035. As the distribution shifts to historic

levels of those 65 and older and even 85 and
older, transportation systems must balance
often competing demands to age in place,
live independently but not socially isolated,
and access goods and services without
dependence on the ability to drive a car.

2015

100+
95-100
S0-94
35-89
80-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14
5-9
-4

2035

-4% -2% 0% 2%

B Female WMale

4%

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

EFemale MW Male
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© FIG. 11. POPULATION GROWTH BY
AGE AND SEX

As the baby boomer generation grows older, a greater
proportion of our population will be over the age of 60.

Source: Minnesota State Demographic Center, 2015




2.1.3 INCOME INEQUITY

Not all Minnesotans benefit equitably from
the social, environmental, and political
systems, and not all Minnesotans have the
opportunities to let them live long, healthy
lives. Instead, institutional racism and
historical oppression has limited the ability of
many Minnesotans from enjoying the same
quality of life as more privileged groups.
For example, fewer people of color with a
high school diploma make at least $15 per
hour than do white Minnesotans who did not
graduate from high school. Similarly, whites
with a high school diploma are more likely
to make at least $15 per hour compared
to people of color with some college or an
associate’s degree (Figure 12, opposite,

top).

The ramifications of this inequity in pay are
significant for our state’s economic vitality.
Figure 13 (opposite, bottom) shows the
projected gains in income if all races and
ethnicity groups had the same distribution
of wages and hours as non-Hispanic
whites, adjusted for age (National Equity
Atlas, 2012). These lower wages affect
an individual’s ability to purchase needed
goods and services, and possibly reinvesting
that money into the local economy and
businesses.

Wealth and poverty tend to be distributed
unequally by geography. Figure 14 (page 28)
shows households with annual incomes over
$200,000 (blue dots) and below $25,000
(yellow dots) for the Twin Cities, Rochester,
Duluth, and St. Cloud (Esri, 2015). Figure
15 (page 29) shows the ratio of household
incomes at the 80th and 20th percentiles to
indicate the divide between high and low-
income families. The low ratio (lighter areas)
in the suburban counties may be attributed to
relatively low levels of overall poverty. Figure
16 (top left, page 30), indicates the percent
of county residents living below 185% of the
federal poverty level. Nearly a quarter of
Minnesotans live below 185% of the federal
poverty level..
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90%
B
0%
60%
50%
40%
30%
20%
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Less than a HS diploma HS diploma, no college  Some college or AA degree

B o

BA degree or higher

B 'White mPeopleofColor mMative American ™ Black  ®Latino MW Asian W Mixed/other
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1 5:Zi}' I I I I I
Mative American Black Latino Aszian Mixed/other People of Color

B Average income B Average income with racial equity

© FIG. 12. SHARE OF WORKERS
EARNING AT LEAST $15 PER HOUR BY
RACE AND LEVEL OF EDUCATION

A greater proportion of whites earn at least $15 per hour
compared to people of color at the next highest level of
education (except for college graduates).

Source: National Equity Atlas, 2012

© FIG. 13. INCOMES WITH EQUITY

Actual and projected gains in income if all race and
ethnicity groups had the same distribution of wages and
hours as non-Hispanic whites, adjusted for age (2012).

Source: National Equity Atlas, 2012
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FIG. 14. INCOME EXTREMES IN ©
URBAN AREAS

Clockwise from top left, income extremes in the Twin
Cities, Rochester, Duluth, and St. Cloud. Each dot
represents two households with incomes over $200,000
(blue) or less than $25,000 (yellow).

Source: Map courtesy of Esri’s Living Atlas, 2015, based
off data from the 2010 US Census
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© FIG.15. INCOME INEQUALITY

Ratio of household incomes at the 80th and 20th
percentiles. A higher ratio (darker areas) indicates greater
gap between the top and bottom ends of the income
spectrum.

Source: American Communities Survey 2010-2014

N \Worst

Best

SILLLLLLL LSS L LTSS 0007 SISILSS LSS S SIS
PART | CHAPTER 2: BASELINE HEALTH ASSESSMENT OCTOBER 2016 /////////////////// ///// pacE 29
SSLSSSS SIS LSS SIS LSS LSS SSTSSSSSSSSSSS SIS IS SSSSS S S S S IIIITIS SIS,



S S S

S S S S S S S SSS

FIG. 16. PERCENT OF COUNTY
RESIDENTS LIVING BELOW 185% OF
THE FEDERAL POVERTY LEVEL (LEFT)

Nearly a quarter of Minnesotans live below 185% of the
federal poverty level, but there are regional variations
from approximately 15% in suburban counties to over
one-third in some Greater Minnesota counties.

Data Source: Minnesota Environmental Public Health
Tracking Program, 2016.
httos.//apps.health.state.mn.us/mndata

FIG. 17. PERCENT OF CHILDREN IN
POVERTY, 2011 (RIGHT)

About 15% of children live in poverty, impacting their
growth and development. Support services aimed at
mothers and children can reduce the harmful effects of
poverty.

Data Source: Minnesota Environmental Public Health
Tracking Program, 2016.
httos.//apps.health.state.mn.us/mndata

Pace 30

Resident popualtion < 185% Federal Poverty Level
11.7% - 18.8%

B 13.9%- 26.8%
B 25.9% - 33%

I 33.1%- 47.9%

MDH Bdeing i of Health
Minnesota rate = 24.8 i i

Envirenmental Public Health Tracking

Poverty rates among children < 18
45%-12.1%

B 122%-18.7%
B 15.5%-287%
B s 5% - 29.4%

Minnesota rate = 14.8%

Data not shown

IT3TE] Minnesota
WIS Department of Health

Environmental Public Health Tracking

The impacts of poverty are rarely restricted
to the impoverished individual. Communities,
businesses, and families are also impacted
by poverty, including children. In Minnesota,
15% of children were living in poverty,
threatening the stability of their housing,

educational opportunities, and access to
nutritious food.® This proportion varies across
the state from less than 5% to over 39%
(Figure 17). With the notable exception of
Hennepin and Ramsey counties, childhood
poverty is lower in the Twin Cities Metro Area.
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2.1.4 EDUCATION

For many, the path out of poverty is through
education, yet Minnesota students of color
are the least likely to graduate from high
school (Figure 18, below). While course
requirements are more rigorous than other

states, Minnesota also invests a smaller
proportion of education dollars on pupil
support that can help the students who need
it the most.™® The productivity and health of
Minnesota’s future workforce depends on all
students receiving a quality education.

Graduation rates
HOW MINNESOTA RANKS AMONG THE 50 STATES

OVERALL \WH

© FIG.18. GRADUATION RATES IN

MINNESOTA COMPARED TO U.S., 2013-
2014

Minority students graduate at some of the lowest levels
in the country.

Source: U.S. Dept. of Education; graphic by MPR News
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FIG. 19. SINGLE NIGHT COUNT
OF PEOPLE EXPERIENCING
HOMELESSNESS IN MINNESOTA, 2015

While difficult to measure accurately, homelessness is still
a problem for many families in Minnesota.

Source: Wilder Research

2.1.5 HOMELESSNESS

One barrier to academic achievement
is housing stability. Youth experiencing
homelessness or who are highly transient
often face significant barriers to attending
school. Transportation to and from school
can be one of those barriers. The McKinney-
Vento Act of 1987 requires school districts
to provide transportation services for
youth  experiencing homelessness to

their school of origin, but coordinating the
required transportation can often be difficult.
As shown in Figure 19 (below), a 2015
statewide single-night count of all individuals
in emergency shelters, domestic violence
shelters, and transitional housing estimated
at least 9,312 individuals were experiencing
homelessness, including 3,296 children with
parents.® While lower than 2012 estimates,
these numbers have yet to recover to pre-
2008 U.S. recession levels.

Single-night count

© HOMELESSNESS IN MINNESOTA

10,214

9,654

9,312

Total count

5B 0707

3,546
3,079 3,251 : 3,296
3178 2862 ;796 s
2,294
s L Childrenwith parent
889 ildrenwith parents
1991 1994 1997 2000 2003 2006 2009 2012 2015
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© FIG. 20. PERCENT OF SOLO
COMMUTERS DRIVING OVER 30
MINUTES

2.2 TRAVEL BEHAVIOR

2.2.1 PRIVATE VEHICLE B

After increasing from 1992-2004, the total
annual vehicle miles traveled (VMT) in
Minnesota has remained steady at about 57
billion. When considering population growth,
the VMT per capita has declined slightly
(MnDOT, 2015). Nationally, today’s drivers
travel approximately 1,200 fewer miles
compared to 2005, but some drivers still
spend significant time behind the wheel. In
particular, there are four suburban counties in
Minnesota where over half of all commuters
drive alone for over 30 minutes to work each
day (Figure 20, at right). Long commutes are
associated with increased risk for high blood
pressure, obesity, and physical inactivity.®

Long commutes are associated with increased health
risks.

Source: American Community Survey, 2010-2014

Percent of solo commuters driving >30 minutes
[ 1105%-15.5%
[ ] 156%-20.2%
[ 20.3% - 26.4%
B 26.5%-34.2%
I 32.3%-44.3%
I 4.4% - 54.4%

Not everyone has a car. Figure 21 (following
page) shows a wide gap in lack of access
to a vehicle between white (5.6%) and black
(27.4%) Minnesotans.® Households without
a vehicle may struggle to access educational
and employment opportunities. A robust
multimodal transportation system can
reduce household transportation costs and
dependence on a vehicle for mobility while
providing increased opportunities for health.

Active transportation (walking, biking, or
taking public transit, which usually includes
walking segments) can be a significant

incorporated into daily routines and can
contribute to meeting the national physical
activity guidelines of at least 150 minutes per

week. 1011

source of regular physical activity when

SILLLLLLL LSS L LTSS 0007 SISISS LSS SIS
PART | CHAPTER 2: BASELINE HEALTH ASSESSMENT OCTOBER 2016 /////////////////// ///// PAGE 33
SSSSSS IS LSS LSS S SIS SIS SIS TS SSSSSSSSSS SIS SIS SIS S S S DI IIIIS SIS IS,



S S S

S S S S S S S SSS

FIG. 21. PERCENT OF HOUSEHOLDS ©

IN MINNESOTA WITHOUT A VEHICLE,
2012

Over one in four black families in Minnesota lack access
to a vehicle, compared to one in twenty white families.

Source: PolicyLink/PERE, National Equity Atlas

PAGE 34

Percent of Minnesota households without a
vehicle (2012)

Total I 7.0%

White NN 5.6%

People of color I 17.2%
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Latino
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Native American
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Mixed/Other NN 13.3%
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2.2.2 ACTIVE TRANSPORTATION

Walking and biking for daily transportation
can provide regular physical activity.
Unfortunately, few Americans walk or bike
as a part of their daily routine and most rely
on their cars to travel to work, for shopping
and for transportation in general. The most
common measure of travel mode comes from
the U.S. Census, which asks respondents
about their primary mode of transportation to
work (Figure 22, opposite, top). The share
of active transportation modes for traveling
to work is slightly up from 2009, but mostly
stable. The margin of error (0.1% for bicycle
and 0.2% for walking and public transit)
negate small fluctuations.

It is likely that this measure from the
Census under-reports the share of active
transportation modes. Commuting to work
accounts for 15% of total household travel.'
In the last ten years, transit ridership has
increased by 40% in the Twin Cities Metro
Area and 33% in Greater Minnesota (Figure
23, opposite, bottom), far out-pacing gains
reported by the Census on commuting mode
share. The census also only asks for the
primary transportation mode and does not
account for seasonal or occasional commute
trips by biking or walking.
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© FIG. 22. PRIMARY TRAVEL MODE TO

Twin Cities Mi t
nnesere WORK, 2006-2014
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4.8% 4.8% Active transportation still represents a small share of all
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Racial and ethnic differences in mode share

In Minnesota, populations of color represent
12.6% of the labor force yet comprise nearly
one-third (32.8%) of those who commute
to work by public transit.* This may be due
to the gap in vehicle access shown earlier
in Figure 21. In addition to a reliance on
alternative modes of transportation to work,
these communities may face barriers to using
active transportation (e.g., walking, biking). A
study found that black pedestrians were twice
as likely to be passed while in a crosswalk by
motorists as white pedestrians.’

A 2012 survey found that 17% of Hispanic
pedestrians “felt threatened for their personal
safety” the last time they walked compared
to 6% of white walkers. The survey also
noted 73% of white pedestrians considered
it safe to walk in their neighborhood, while
only 61% of black pedestrians and 63% of
Hispanic walkers felt safe.’® Over one-third
(35%) of Native American respondents
were dissatisfied with how their community
was designed for bicycling, which is above
the average of 27%." In addition, African
American, American Indian and Latina
immigrant women cited an increased
reluctance to walk in public spaces for safety
concerns.'®

Gender differences in mode share
According to the 2009 National Household
Travel Survey, women walk to work in
relatively equal proportion to their percentage
of all commuters. In fact, women are slightly
overrepresented in the 50 most-populous
cities making up 49% of walking commuters
and only 47% of overall commuters."” That
trend does not hold for biking. Women are
greatly underrepresented at just 27.8% of
U.S. commuters who bike; in Minnesota,
women comprise 33.7% of bike commuters
in the state and 31.9% of bike commuters in
the Twin Cities Metro Area.?

Income status differences in mode share
Commuters with low income represent a
higher percentage of those who walk and
use public transit than their percentage in the
overall commuter population. On average
across the U.S., people of low income
represent 14% of the commuter population,
but are 31% of commuters who walk to work
and 22% of commuters who take transit to
work. In Minnesota, those earning less than
150% of the poverty level represent 10.9%
of the commuter population but comprise
23.9% of those who commute to work by
public transit.™

Trips low-income households make by
walking or biking are more likely to be for
daily errands, work, school, or church than
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for social or recreational purposes. This may
be due to safety concerns. One study found
that low-income households are less likely
to engage in physical activity due to fear of
violence."”

Land use density differences in mode share
While biking and walking are seeing a
modest increase in mode share nationwide,
the most noticeable advances are happening
in cities, particularly larger cities. Among
the most populous cities, the percentage of
commuters walking to work has always been
higher than the average across states. Large
cities have also seen a greater increase in
bicycling, growing 71% from 2007 to 2013,
compared to 50% for all states.

However, the trend toward active
transportation is happening in smaller and
mid-sized cities as well, with a number
of mid-sized cities out-pacing the largest
cities.”” These trends are consistent with
research that shows that increased land mix
and density at the origin and destination is
related to an increase in walking and transit
and a decrease in single-occupancy vehicle
trips.?" 22 Since Minnesota is becoming
increasingly urban,* this creates an
opportunity to support a more multimodal
transportation system with more walkable,
bikeable and transit-oriented communities.

2.2.3 TRANSPORTATION & HEALTH
TOOL

The Transportation & Health Tool was
developed by the U.S. Department of
Transportation and the Centers for Disease
Control and Prevention (CDC) to examine
the health impacts of transportation systems.
Each indicator is given a score between 0
(bad) and 100 (good) based on how the
state, region, or city compares nationally.

Figure 24 (following page) includes
the indicators relating to mode share
for Minnesota and four urban areas
(Minneapolis-St. Paul, Rochester, Duluth,
and Mankato) where available. These data
show that Rochester residents tend to drive
more than the state as a whole, but they also
have a large proportion of commuters who
use active transportation, suggesting those
that do drive tend to drive much further. A
high proportion of residents in Mankato and
Duluth walk to work, and Minneapolis-St.
Paul scores the highest for biking and taking
transit to work. Overall, the vehicle miles
traveled (VMT) per person is above average
for the nation.
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FIG. 24. MODE SHARE INDICATORS
(TRANSPORTATION AND HEALTH TOOL)

Compared nationally, Mankato, Duluth, Rochester,
Minneapolis, and Minnesota generally score at or above
average for indicators relating to active transportation
mode share, with the exception of vehicle miles traveled
per capita.

Source: Transportation and Health Tool, 2016
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Figure 25 (opposite, bottom) shows scores
for indicators relating to where people live.
Living within 200 meters (219 yards) of a
major roadway can expose residents to
noise and air pollution and their associated
health risks. Even in urban areas, residents
living in Greater Minnesota fare better on this
indicator than those in the Twin Cities Metro
Area. The Land Use Mix indicator looks at
the presence of eight different employment
types (i.e., office, retail, industrial, service,
entertainment, education, health, and
public sector) within each block group and
computes a population-weighted average of

all block groups within a metropolitan area.
A mix of land uses is one factor positively
associated with increased physical activity.?
For this indicator, only Mankato fares better
than the 50th percentile of U.S. cities. Finally,
the Housing and Transportation Affordability
Index measures the percent of household
income spent on housing and transportation
combined. Here we see that two cities with a
high proportion of transit commuters
also have the lowest burden of housing
and transportation costs. While direct
relationships cannot be inferred,
transportation costs are often lower in
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transit-oriented developments.?* These
benefits may not be available to all residents
within a city. Walkable, bike- and transit-
friendly neighborhoods offer convenient
accesstojobs, education, social services, and
amenities, saving time and money as well as
promoting physical activity. These features
also make neighborhoods highly desirable,
resulting in increased housing costs that
could prevent lower-income families from
accessing healthy and affordable housing
and transportation.

Figure 26 (following page, top) includes
indicators for traveler safety. Due to limitations
of the data, these indicators should not be

used to compare relative safety of travel
modes, but instead offer insights into the
variation of safety across urban areas. In
2012 alcohol-impaired motor vehicle crashes
accounted for nearly one-third (31%) of
all traffic-related deaths in the U.S..2° The
first indicator in Figure 26 is the rate per
100,000 population of alcohol-related crash
fatalities. Minnesota as a whole and three
of the four cities listed compare favorably
with national statistics. Figure 27 (page 41)
shows the percent of all driving deaths that
involved alcohol by county. There is not a
strong geographic pattern, suggesting local
enforcement policies may play a larger role.

Proximity to Major Roadways

Housing & Transportaion Affordaoility

Lowest Performer

B Mankate ™ Duluth W Rochester B Minnezpols B Minnesota
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Land Use Mix -

© FIG. 25. LAND USE INDICATORS
(TRANSPORTATION AND HEALTH TOOL)

Compared nationally, Mankato, Duluth, and Rochester
score highly for proximity to major roadways, while
Minneapolis and Minnesota are below average. All areas
except Mankato score below average for land use mix,
and all areas score at or above average for housing and
transportation affordability.

Source: Transportation and Health Tool, 2016

a0 &0 B0 1060
Highest Performer




S S S

S S S S S S S SSS

FIG. 26. SAFETY INDICATORS
(TRANSPORTATION AND HEALTH TOOL)

Most areas in Minnesota score favorably compared to the
U.S. for traffic safety indicators, although scores are more
widely distributed.

Source: Transportation and Health Tool, 2016
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The Transportation and Health Tool provides
fatality rates for walking, bicycling, and
driving. The fatality rate combines the total
number of fatalities by mode with census
data on population. The fatality exposure
rate is the total number of fatalities by
mode divided by census data on the mode
share of commuters (i.e., the percentage of
commuters who travel by that mode to work).

The inclusion of both indicators underlies
an important point: the total number of bike
and pedestrian fatalities is likely to increase
as the amount of biking and walking also
increases. While we have reliable data on
vehicle miles traveled that can serve as the
denominator for motor vehicle crash rates,
an analogous metric for biking and walking
is not widely available. In other words, a high
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© FIG. 27. PERCENT OF TRAFFIC DEATHS

rate of bicycle fatalities per population may
INFLUENCED BY ALCOHOL, 2010-2014

be driven more by the number of bicyclists
than by policies or environmental factors that
create unsafe biking conditions. Given these
limitations, these are not strong indicators
of performance, particularly if the goal is to
balance crash risk with the promotion of active
travel modes. Instead, they are included as
the best available data that, taken together
with local assessments of safety and use for
each mode, may help identify cities that are
employing — or in need of — best practices
to prevent crashes while promoting active
transportation options.

Alcohol-impaired crash deaths vary widely across the
state, from less than 10% of all deaths to over 70%.

Source: Fatality Analysis Reporting System, 2010-2014

Pedestrians may experience a
disproportionately higher risk associated
with fatal injuries. Awareness of this risk

creates an additional barrier to walking and
biking-%:-27 % Alcohol-impaired driving deaths

[ ] o%-7.7%
[ ]78%-22.4%
[ 22.5%-31%
I 31.1%-43.5%
B 436%-70%
B 0.1%-100%
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2.3 HEALTH STATUS
2.3.1 LIFE EXPECTANCY

Minnesota has one of the highest life
expectancies in the country at 81.1 years,?
but closer analysis reveals significant
variation based on income, race, and health
behaviors. A recent nationwide study of tax
and death records from 1999-2014 found
the gap in life expectancy for men between
the richest 1% and the poorest 1% is 14.6
years.?® The report also found geographic

low incomes but not high incomes. This is
consistent with other studies that found large
variations in life expectancy by zip code
within the Twin Cities Metro Area (Figures 28
and 29, below).

Life expectancy also varies among counties
across the state. Figure 30 (opposite) shows
the Twin Cities Metro Area experiences
relatively fewer premature deaths (deaths
before age 75) compared to northern and
southwestern regions of Minnesota.

Minggppigdd 6 Prol prehi fits e etarte ogmorpysthios eawith

FIG. 28 (LEFT). LIFE EXPECTANCY
VARIATIONS ACROSS THE TWIN
CITIES METRO AREA

@j\/\etro Map: Minneapolis and St. Paul, MN

This map shows just a few miles can mean a 13-year diff. in life expectancy for babies born
in Minneapolis & St. Paul.

[ 83+ years (16} W 75w TEdyess (391 [ nodata o)
[ Mroizdyesrs (690 W POt MSyears (8}

According to analysis by the Robert Wood Johnson —
Foundation in 2013, two neighborhoods three miles : N LA IR
apart could have as much as 13 years difference in life P RTE— e

13-year life span difference
expectancy.

Hennepin
County

Source: Robert Wood Johnson Foundation, 2013

FIG. 29 (RIGHT). LIFE EXPECTANCY IN ©
THE TWIN CITIES METRO AREA BY ZIP
CODE, 2010

1

MINNEAPOLIS T = Wik
AND SAINT PAUL, Minneapolis d ity

MINNESOTA

There is greater variation in life expectancy within the St. Paul
urban cores of the Twin Cities Metro Area, varying from

70 to over 83 years.

Carver
County

Source:  Wilder Research analysis of Minnesota
Department of Health mortality data (2005-2007) and U.S.
Census Bureau data (Wilder Research, 2010)

s
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2.3.2 TRAFFIC FATALITIES

In 2014, Minnesota experienced an average
of 215 crashes, including one death and 81
injuries, every day. Overall, traffic fatalities
and serious injuries have declined in the
past ten years, from 559 deaths in 2005 to
361 in 2014 (Figure 31, following page). The
total number of vehicle miles traveled (VMT)
remains steady, suggesting improvements
to roadway and vehicle design, enforcement
efforts, and stronger policies (e.g., texting
while driving laws). Together they likely
contribute to the reduced number of fatalities.
Further advancements can be made,
especially among younger drivers and males
who are over-represented in traffic crashes.?!

2.3.3 RACIAL AND ETHNIC
DIFFERENCES

As stated earlier in the Active Transportation
section, racial and ethnic differences exist in
mode share. These differences also occur in
traffic fatalities. Nationally, the age-adjusted
mortality rate per 100,000 population from
pedestrian crashes is 1.68 among non-
Hispanic whites, 3.03 among non-Hispanic
blacks, and 3.34 among Hispanics.*2 Another
study of 26,000 patients who were treated
for pedestrian injuries found the odds of
mortality were 22% higher for black patients
and 35% higher for Hispanic patients when
compared to non-Hispanic white patients.*

OCTOBER 2016

© FIG. 30. YEARS OF POTENTIAL LIFE
LOST PER 100,000 AGE-ADJUSTED
POPULATION

The Twin Cities metro area experiences relatively fewer
premature deaths (deaths before age 75) compared to
northern and southwestern regions of Minnesota.

Source: National Center for Health Statistics, 2011-2013
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FIG. 31. TRAFFIC CRASHES IN
MINNESOTA, 2005-2014
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Traffic crashes have gone down slightly, while fatalities 60,000
per vehicle mile traveled have declined.
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Source: Minnesota Motor Vehicle Crash Facts, (2014),
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2.3.4 REPRODUCTIVE AND BIRTH
OUTCOMES

Of the 70,000 babies born every year in
Minnesota, most women have a normal term
pregnancy and give birth to a healthy infant.
Minnesota has some of the lowest rates of
adverse birth outcomes (including low birth
weight, prematurity, and infant mortality) in
the U.S., but significant racial disparities
exist. Figures 32 and 33 (opposite, top leftand
right) show that white, non-Hispanic mothers
consistently have the lowest rates of adverse
birth outcomes. There are many factors that
influence birth outcomes, including nutrition;
access to quality health care; maternal
characteristics; tobacco, alcohol, and drug
use; and environmental exposures. Access

to safe, affordable and reliable transportation
options can connect families to resources
and services that promote healthy births.

Researchers have pointed out that risk and
protective factors for birth outcomes operate
over the life course of the mother, not just
during the nine months of gestation.?* As
shown in Figure 34 (opposite, bottom),
infant mortality varies by race and ethnicity
in Minnesota. Furthermore, this research
suggests black women may experience more
discrimination and social stressors but do
not benefit from increases in socioeconomic
status as much as white women.?® Of the
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twelve recommendations posited to close
the black-white gap in birth outcomes,
transportation systems play a key role in at
least four: increase access to preconception
care for black women; invest in community
building and urban renewal; reduce poverty
among African American families; and
support working mothers and fathers.3®

White -
Asan/Pacific Islander ]
Hispanic, any race ]
Black E
MNa e American I
Other/Unknown I

0 2% 4% 6% BX 1% 12%

MNeonatal M ortalicy M Postneonatal Mortality

© FIG. 32 (TOP LEFT). PERCENT OF

SINGLE PREMATURE BIRTHS IN
MINNESOTA BY MOTHER'S RACE/
ETHNICITY, 2009-2013

Non-Hispanic white mothers have relatively fewer
premature (32-36 weeks gestation) and very premature
(<32 weeks gestation) births compared to mothers of
color.

Source: Minnesota Environmental Public Health Tracking
Program, https.//apps.health.state.mn.us/mndata

© FIG. 33 (TOP RIGHT). PERCENT

OF FULL-TERM SINGLE BIRTHS IN
MINNESOTA THAT HAVE LOW BIRTH
WEIGHT, BY MATERNAL RACE, 2009-
2013

Non-Hispanic white mothers are less likely to give birth to
a baby with low birth weight compared to mothers of color.
Source: Minnesota Environmental Public Health Tracking

Program, https://apps.health.state.mn.us/mndata

© FIG. 34 (BOTTOM RIGHT). INFANT

MORTALITY RATE PER 1,000 LIVE
BIRTHS IN MN, BY MATERNAL RACE/
ETHNICITY, 2009-2013

Infants of non-Hispanic white mothers have a much lower
chance of neonatal (first 27 days of life) and post-neonatal
(28th day to first year of life) mortality compared to infants
of mothers of color and infants of Native American
mothers.

Source: Minnesota Environmental Public Health Tracking
Program, https://apps.health.state.mn.us/mndata
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FIG. 35. RATE OF DEATHS PER 100,000 ©

POPULATION, BY LEADING CAUSE OF
DEATH IN THE U.S., 2005-2011

Heart disease and cancer remain the leading causes of
death in the United States.

Source: Centers for Disease Control and Prevention
National Vital Statistics System. Available at htfp//www.
cdc.qov/nchs/data access)/vitalstatsonline.htm

PAGE

2.3.5 CHRONIC DISEASE

Chronic diseases remain among the top
causes of death in Minnesota and nationally
(Figure 35, below) and accounted for 83% of
all medical spending in the state in 2012. In
that year, over a third of insured Minnesotans
had at least one chronic disease, half of
whom had more than one chronic condition.®”

Following cancer, heart disease is the
second leading cause of death in Minnesota
and is responsible for 18.3% of all deaths.
Many of the underlying causes of heart
disease (such as physical inactivity, tobacco
use, and poor diet) are modifiable behaviors
that are influenced by the social and physical
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environments in which people live, work, and
interact. An avoidable death can be defined
as one occurring in persons aged less than
75 years with an underlying cause of heart
disease, vascular disease, or hypertension.
While the overall rate of avoidable deaths
has declined (Figure 36, above), significant
health inequities persist.*® Minnesota has the
lowest rate of avoidable deaths due to heart
disease in the nation (36.3 versus the U.S.
average of 60.7 per 100,000), but significant
variations by geography exist, most notably
between suburban counties and Greater
Minnesota (Figure 37, at right).

Avoidable heart disease and stroke
death rate per 100,000

126 - 34
/|35 - 37
38 - 44
W45 - 47
.48 - 56
EInsufficient data

© FIG. 36. AGE-ADJUSTED RATES
OF AVOIDABLE DEATH FROM
HEART DISEASE, STROKE, AND
HYPERTENSIVE DISEASE AMONG
NON-HISPANIC BLACKS AND NON-
HISPANIC WHITES, BY SEX, U.S.,
2001-2010 (TOP LEFT)

Black males have about three times the death rate due to
cardiovascular disease compared to white females.

Source: Centers for Disease Control and Prevention
National Vital Statistics System, 2013

O FIG. 37. AGE-ADJUSTED RATES

OF AVOIDABLE DEATH FROM
HEART DISEASE, STROKE, AND
HYPERTENSIVE DISEASE, ALL
POPULATIONS, 2011-2013 (TOP RIGHT)

Although lowest in the country as a state, many regions in
Minnesota struggle with high mortality rates due to heart
disease and stroke.

Source: Centers for Disease Control and Prevention,
Interactive Atlas of Heart Disease and Stroke
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FIG. 38. PREVALENCE (LEFT) AND O
INCIDENCE (RIGHT) TRENDS FOR
DIABETES AMONG ADULTS 20-79, U.S.,

1997-2012

The diabetes prevalence (current cases) rate is higher for
non-Hispanic blacks and Hispanics than for non-Hispanic
whites. The diabetes incidence (new diagnoses) rate has
decreased for non-Hispanic whites, but continues to climb
for non-Hispanic blacks and Hispanics.

Source: Geiss et al., 2014

o

Racial/ethnic minorities often face a
disproportionate chronic disease burden,
and in some cases the disparity is growing.
Figure 38 (below) shows the prevalence
(number of current cases) and incidence
rates (new diagnoses) of diabetes for blacks,
whites, and Hispanics from 1997 through
2012 for the U.S. During this period of time,
all three racial/ethnic groups saw an increase
in the prevalence of diabetes; however, the
prevalence rate for whites in 2012 is still less
than the 1997 prevelance rates for Hispanics
and blacks.

The diabetes gap may be widening as the
incidence of diabetes has declined since
2008 for whites but not for the other two

groups.® Not shown is the prevalence rate of
American Indians/Alaska Natives, estimated
to be 15.9 per 100 persons per year in 2010-
2012, higher than non-Hispanic blacks and
Hispanics.*® In Minnesota from 2003-2007,
the age-adjusted diabetes mortality rate
for African Americans was 2.4 times that of
whites.*!

Income disparities may be one contributing
factor to racial/ethnic health inequities. As
shown in Figure 39 (following page), a recent
report by MDH found that working-age adults
who live in households earning less than
$35,000 per year are two-and-a-half times
as likely to report having diabetes as those
with annual incomes higher than $35,000.42
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INCOME, EMPLOYMENT &
DIABETES IN MINNESQOTA

*1 in 4 adults have incomes below 535K

2.3.6 OBESITY

Among U.S. adults aged 40-85, obesity
accounts for 18% of all deaths.*®* In 2006,
the financial burden in Minnesota of obesity
was estimated at $2.8 billion in health care
costs and lost productivity.** Minnesota’s
adult obesity rate grew to 27.6% in 2014
after remaining steady at about 25.7%
from 2011-2013 (Figure 40, following page,
left). The rate of Minnesota adults that are
overweight or obese varies by race, ranging
from 49% among Asians to 73% among
Native Americans.*® An average of 12.6%

of Minnesota children participating in the
Women, Infants and Children (WIC) program
are obese (Figure 41, following page, right).

2.3.7 NUTRITION

The two leading causes of death in the U.S.
are heart disease and cancer, as shown
earlier in Figure 35. Dietary risk factors,
among other risk factors, contribute to these
diseases. Figure 42 (page 51) estimates that
almost one-third of all 2005 deaths in the
U.S. can be attributed to dietary risk factors.*®

Over the past two decades, diets have
changed. Although people are eating more
calories (especially calories from fats and
refined sugars), people are not consuming
the nutrients necessary for health. In 2013,
38.2% of Minnesota adults ate fruit less than
once per day, and 23.6% ate vegetables less
than once per day.*” According to the 2013
Minnesota Student Survey, 54.2% of 5th
grade students ate fruit less than once per
day and 62.2% ate vegetables less than once
per day. In addition, 42.3% of 5th graders
reported drinking soda the previous day, and
33.1% had a sports drink. Older students in
the 11th grade reported similar habits for fruit
(55.2%), vegetables (56.7%), soda (44.9%)
and sports drinks (31.1%).48

© FIG. 39. INCOME, EMPLOYMENT, &

DIABETES IN MINNESOTA

Adults in Minnesota households earning less than $35,000
per year are 2.5 times as likely to have diabetes.

Source: MDH, 2016
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FIG. 40. MINNESOTAADULT OBESITY ©
RATES (TOP LEFT)

Among Minnesota adults, obesity rates vary from 23-36%,
with little geographic pattern.

Source: Centers for Disease Control and Prevention,
Behavioral Risk Factor Surveillance System

FIG. 41. MINNESOTA CHILD OBESITY ©
RATES AMONG WOMEN, INFANTS AND
CHILDREN (WIC) PARTICIPANTS, 2014
(TOP RIGHT)

In Minnesota, an average of 12.6% of WIC children are
obese, varying from less than 10% to nearly 25%.

Source: Minnesota Environmental Public Health Tracking
Program https.//apps.health.state.mn.us/mndata

Obesity rates in adults, 2012 Obesity rates in WIC children
[ ] 23%-25% American Indican WIC Grantees
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The nutritional choices of students and adults
are supported by their environments. The
Food Environment Index was developed by
the U.S. Department of Agriculture to identify
areas where a significant proportion of the
population is low income, does not live close
to a grocery store, and has experienced
food insecurity in the past year (Figure 43,
following page, left). Transportation plays
a significant role in whether someone has
access to healthy food. Those without
access to a vehicle or a reliable public transit

system may be limited to purchasing more
expensive and more processed foods at
corner stores, gas stations, or convenience
stores that are unlikely to carry fresh fruits
and vegetables. Figure 44 (following page,
right) shows Minnesota census tracts that
can be classified as food deserts based on
distance, vehicle access or both distance
and vehicle access.

Risk Factor Attributable deaths in %
thousands (95% Cl) deaths

O FIG. 42. NUMBER AND PERCENT OF
of total

2005 U.S. DEATHS ATTRIBUTABLE TO
DIETARY, LIFESTYLE, AND METABOLIC
RISK FACTORS

Tobacco smoking 467 (436-500) 19.1%

High blood pressure 395 (372—414) 16.1% Tobacco, hypertension, and obesity are responsible for

Overweight—obesity [high BMI) 216 (188-237) 8.8% 4% of all deaths.

Physical inactivity 191 (164-222) 7.8% Source:  Danaei, G., Ding, E. L., Mozaffarian, D,

High blood gucose so(tesats) 7w | T em )l ocm i o

High LDL cholesterol 113 (94-124) 4.6% comparative risk assessment of dietary, lifestyle, and

High dietary salt (sodium) 102 (97-107) 4. 79, metabolic risk factors. PLoS Med, 6(4), e1000058.

Low dietary omega-3 fatty acids 24 (72-56) 3.4%
High dietary trans fatty acids 22 (63—97) 3.3%
Alcohaol uze 64 (51-69) 2.6%
Low intake of fruits and vegetables 58 (44—74) 2.4%
Low dietary polyunsaturated fatty acids 15 (11-20) 0.6%
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FIG. 43. FOOD ENVIRONMENT, 2012- ©
2013

Index of factors that contribute to a healthy food
environment, including availability of nutritious choices,
community health, and community characteristics.
Suburban counties in Minnesota tend to fare better.

Source: U.S. Department of Agriculture, 2012-2013

FIG. 44. FOOD DESERTS IN @©)
MINNESOTA

Reliable and accessible transportation plays an important
role in eating fresh and nutritious foods. Food Environment Index BDistance BliCisiaics s

Source: USDA Food Environment Atlas, 2012-2013 0{worst) to 10 (best) [_Vehicle Access Vehicle Access
6.1-6.5
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2.3.8 RESPIRATORY HEALTH

When gasoline and diesel fuels are burned,
they release air pollutants that are associated
with an increased risk of harmful respiratory
and cardiovascular effects, including asthma,
chronic obstructive pulmonary disease, and
heart attacks.*® Figure 45 (at right) shows
the asthma rates by county for the state,
and Figure 46 (following page) shows the
asthma hospitalization rates for zip codes in
the Twin Cities Metro Area. The severity of
health effects from air pollution depends on
the air pollutant, level of exposure, as well as
individual susceptibility.

© FIG. 45. MINNESOTAASTHMA
HOSPITALIZATION RATE PER 10,000
POPULATION, AGE-ADJUSTED, 2012-
2014

Asthma hospitalization rates are greatest in Hennepin and
Ramsey counties as well as some of the outer-ring Twin
Cities Metro Area suburbs.

Source: Minnesota Environmental Public Health Tracking
Program https.//apps.health.state.mn.us/mndata

2.3.9 HEAT-RELATED ILLNESS
VULNERABILITY

While the increase in greenhouse gas

emissions in the atmosphere is associated Age-adjusted rates per 10,000 residents
with overall global rise in air temperature, itis 19-33 .7/ Unstable rate t
also sparking more heat extremes. Experts

predict that as the average temperature Bl s4-50 Data not shown #
increases, extreme heat events will become Bl -6

more frequent, longer lasting, and more B 7o-112

severe, particularly in the U.S. Midwest. %'

Minnesotans may experience a wide range

of direct and indirect health impacts from —

. . Innes

the increased frequency and severity of BV} Department of Health
: nvi Y 'ubli T ing

extreme heat events. Direct health effects

include symptoms associated with heat

stress, such as fatigue, cramps, headaches
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https://apps.health.state.mn.us/mndata

FIG. 46. TWIN CITIES METRO AREA
ASTHMA HOSPITALIZATION RATES
PER 10,000 POPULATION, AGE-
ADJUSTED, 2012-2014

©

Zip codes in the downtown areas and along major highway
corridors tend to have higher asthma hospitalization rates.

Data Source: Minnesota Environmental Public Health

Tracking ~ Program  https.//apps.health.state.mn.us/
mndata. Image courtsey of MnDOT.
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and nausea, or responses that are much
more extreme, including heat stroke, organ
failure, and even death. In addition, heat
waves can exacerbate pre-existing medical
conditions or diseases, such as diabetes,
cardiovascular disease, chronic obstructive
pulmonary disease, kidney ailments and
mental or behavioral disorders. Indirect
health effects include infrastructure failures,
like power outages; disruption of some
occupations (especially those involving
outdoor, strenuous labor), schooling, or major
events, like athletic competitions or festivals;
and a strain on emergency and health care
services, in particular 911 response and
emergency department operations (Figure

47, below). In addition, extreme heat can
contribute to other conditions, such as air
contamination and drought, which in turn
have direct and indirect effects on the health
of Minnesotans.%?

Transportation systems, in addition to
playing a role in the mitigation of greenhouse
gas emissions, are part of the public
infrastructure that can be stressed during
heat extremes. Travel can be both more
hazardous because of exposure to outdoor
heat and necessary for those seek refuge
in air conditioned buildings. For some, air
conditioned buses or trains may even serve
as a cooling destination.

&5
65

63
62
61
&

L=}

Mverage summer temperature [°F)

. Aver zge summer temperacure (°F)

il

L

Age-adjusted rate par 100,000

— Ernergency department visits

© FIG. 47. HEAT-RELATED ILLNESS
EMERGENCY DEPARTMENT VISITS,
AGE-ADJUSTED, 2010-2014

The rate of emergency department visits due to heat-
related illnesses somewhat varies with average summer
temperatures.

Source: Minnesota Environmental Public Health Tracking
Program https.//apps.health.state.mn.us/mndata
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2.3.10 COUNTY HEALTH RANKINGS

For a composite measure of health, counties
can be reviewed based on health outcomes
(length and quality of life) and health factors
(health behaviors, clinical care, social
and economic factors, and the physical
environment). Not surprisingly, the counties
that rank high in health factors also tend to
experience longer, healthier lives (Figures
49 and 49, opposite). Counties in northern
Minnesota rank low. Twin Cities Metro Area
suburban counties tend to rank higher for
both health factors and outcomes. Within
each county there tends to be a wide variation
in the health of the residents. Overall, these
maps suggest that improvements to the
social and environmental determinants of
health, including the state’s transportation
system, may improve health outcomes.
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FIG. 48 & 49. COUNTY RANKINGS
BY HEALTH FACTORS (LEFT) AND
OUTCOMES (RIGHT)

This ranking demonstrates the relationship between
supportive environmental, behavioral, social, and
economic factors and living long, healthy lives.

Source: County Health Rankings & Roadmaps, 2016.
www.countyhealthrankings.org

Health Factors - overall rank

Health Outcomes - overall rank
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3. SMTP ASSESSMENT: TRANSPORTATION SAFETY

3.1 BACKGROUND

The Transportation Safety section of the
SMTP reviews both the safety of individual
users and the safety of communities. One
of the main goals of the section is to reduce
fatalities and serious injuries for all travel
modes. In 2014, motor vehicle crashes in
Minnesota accounted for 361 deaths and
29,439 serious injuries.®' National trends
point to a 24% decline in fatal crashes over
the last decade, but motor vehicle crashes
are still the leading cause of death for people
ages 16-24.% Besides crashes that involve
two or more motor vehicles, crashes that
involve a motor vehicle and a pedestrian (i.e.,
pedestrian crashes) are also an important
concern. Nationally, the age-adjusted
mortality rate per 100,000 population from
pedestrian crashes is 1.68 among non-
Hispanic whites, 3.03 among non-Hispanic
blacks, and 3.34 among Hispanics.®?

Reducing transportation fatalities and
serious injuries as a result of motor vehicle
crashes is a top priority for MNDOT and its
partners. Through collaborations with MDH
and the Department of Public Safety on
the Toward Zero Deaths (TZD) initiative,
MnDOT has applied the four E’s of safety —
education, enforcement, engineering, and
emergency medical and trauma services —to
make Minnesota’s roadways safer. However,
transportation safety should not be limited to

preventing fatal and serious injury crashes,
but also include a broader understanding of
what it means to be safe.

Abroader perspective on safety allows for the
considerations of trade-offs and unintended
consequences. For example, engineering
solutions designed to make car-bike crashes
less likely may inadvertently impose new
barriers to bicyclists, dissuading them from
choosing the healthier active transportation
mode. A common concern among bike
sharing programs (e.g., Nice Ride in the
Twin Cities) is that helmets are usually not
provided. Rather than impose new rules
that require helmet use and, consequently,
dissuade biking, policy makers decided the
benefits to society of more people biking
outweighed the benefits of universal helmet
use.

Another consideration is the types of
measures used to describe the safety and
health benefits of the transportation system.
For example, increasing the number of
people who walk or bike in a community can
lead to increased physical activity, which is
good for health; however, it is also likely to
increase the total number of collisions. By one
measure (total crashes), the transportation
system may look like it is performing poorly,
but by another (i.e., number of people
walking and biking) it is performing well. The

© FIG. 50. WHAT DOES SAFETY MEAN TO

YOU?

Safeguard transportation

users and the communities

the system travels throu?h.
0

Apply proven strategies |
reduce fatalities and serious
injuries for all travel modes.

TRANSPORTATION
Source: 2017 SMTP

Perceived freedom to
engage in healthy choices;
influenced by crash risk,
fear of crime, environmental

exposure (e.g., heat, cold,
tobacco smoke, pollution),
and other stressors.

PUBLIC HEALTH

SILLLLLLS LSS LSS LS00 SISISS LSS SIS
PART Il CHAPTER 3: SMTP ASSESSMENT: TRANSPORTATION SAFETY ~ OCTOBER 2016 /////////////////// ///// pAGE 59
SSSSSS IS LSS LSS S SIS SIS SIS TS SSSSSSSSSS SIS SIS SIS S S S IIIITIS SIS IS,



SMTP PROPOSED STRATEGY
LANGUAGE

Develop and share critical safety information and
support educational initiatives to reduce unsafe
actions by all transportation users and operators.
Educational initiatives help to inform transportation
system users and operators of the rules and risks related
to transportation. This helps to promote safety throughout
Minnesota.

HOW TO INTERPRET THE
"SMTP PROPOSED STRATEGY

LANGUAGE CALL-OUTS:

This report includes excerpts of the proposed
2017 SMTP strategies, which largely shaped the
questions and topics addressed by this HIA.
« SMTP textis noted in regular and bold gray text.
+ Key SMTP phrases are noted in orange italics.
* Proposed edits by this HIA are blue and bold.

Refer to the full draft SMTP by MnDOT for all
strategies and public comment.

25 00707

rate of crashes could be a better indicator
of the health and safety of the system
because it takes into consideration the
increased number of people walking and
biking. Typically, when the number of people
who bike or walk increase, the number of
collisions also increases, but the rate of
collisions decreases. The cost of increased
collisions may be balanced or outweighed by
the long-term benefits of increased walking
and biking.

For example, a study of 68 cities in California
found that a community that doubled the
number of people walking could expect a
32% increase in injuries, buta reduction in the
risk to an individual of 66%, demonstrating a
“safety in numbers” effect.>* This assumed
the number of motor vehicles remains
relatively constant. If a large number of
trips are made by walking or biking instead
of by driving, the number of motor vehicles
on the road (exposure) may be fewer,
reducing the overall risk to pedestrians and
bicyclists.®*> Another study from Nashville
estimates that ten additional minutes of
active transportation per person per week
would avert an estimated 188 deaths and
5,662 disability-adjusted life years. While the
number of collisions (i.e., involving a vehicle
and a pedestrian or a bike) would increase
by about 14%, the cardiovascular disease
burden alone would drop by 31%.%

3.2PERCEIVED TRAFFICSAFETY

Individuals make transportation choices
based on considerations of economics,

time, convenience, access, and safety.
Transportation agencies track safety
performance measures on the actual

number of reported injuries and deaths by
transportation mode. However, transportation
choices are made according to the user’s
perception of safety, which may or may not
align with empirical measures of safety.

A 2012 study of bicyclists in Toronto and
Vancouver found that in most cases, the
bicyclists’ perception of a route type’s safety
corresponded well with the actual crash rate
for that route type. However, there were a
few notable discrepancies: protected bike
lanes were perceived as higher risk despite
being the safest route type.*’

A 2009 study examined how urban design
affected both perceived and actual crash
rates for bicyclists and pedestrians. The
results showed that residents of low-density
residential neighborhoods are more likely to
perceive their neighborhood as dangerous
to walk or bike in compared to residents of
mixed-use compact neighborhoods, despite
the latter exhibiting higher actual crash
rates.®
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As reported in the Bicycling and Walking
in the United States 2016 Benchmarking
Report, women comprise about half of all
commuters who walk to work. However, that
trend does not hold true for biking. Despite
efforts to engage more female riders, women
are outnumbered by men, making up just
29% of commuters who bike.”” Gender-
based perceptions of safety may help to
explain this difference. A study of bicyclists
found that men were more likely to rate
Minnesota as safe for cycling 77% versus
70% for women.%®

Finally, young children are less likely to walk,
and parents are less likely to let their children
walk, in areas they perceive as unsafe from
vehicular traffic.?* 8' Safe Routes to School’s
emphasis on educational, programmatic,
and environmental approaches is well
aligned with addressing perceptions of
safety, especially among those families who
live close to schools.

These studies may not be generalizable
to all communities in Minnesota, but they
do suggest perceived safety is linked to
environmental design and mode choice.
Further exploration is warranted, including
defining perceived safety as a distinct concept
and incorporating questions on perceived
safety into travel behavior inventory surveys.

3.2.1 ADDRESSING PERCEPTIONS
OF SAFETY THROUGH EDUCATION

In addition to addressing safety through
engineering and design solutions,
educational campaigns can be a cost-
effective approach to maximize the impact
of infrastructure investments. Mass media
campaigns and educational initiatives can
affect both the behaviors and perceptions of
transportation users. For example, a better
understanding of safety perceptions can
help MnDOT identify traffic safety myths to
address through mass media campaigns.

MnDOT also has a role in educating
decision-makers who are weighing how to
invest limited resources. Tools such as the
Integrated Transport and Health Impacts
Model (ITHIM) can quantify the long-term
changes in disease burden, injury risk,
and greenhouse gas emissions for a given
increase in active transportation.’? This
model can help translate the health benefits
of transportation decisions to help capture
costs and benefits that are otherwise
seemingly intangible.

© SEEALSO:

Refer to Chapter 5: Critical Connections for a more
detailed review of the Integrated Transport and Health
Impacts Model (ITHIM).
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3.3 SAFETY FROM CRIME

A person’s sense of safety extends
beyond risk of injury due to crashes. Fear
of crime can affect mode choice and, in
turn, physical activity rates. Transportation
systems — including the design of bus
stops, station areas, sidewalks, and bike
paths — can mitigate this effect. Crime may
play a larger role in the travel behaviors of
women, minorities, children, and the elderly
contributing to disproportionate health
burdens and inequities.

Violent crime near one’s home can deter
walking and biking to transit stations.®® ¢
Other studies support the linkage between
perceptions of crime and reduced physical
activity. For example, a 2008 study in
Oakland, California found that a reduction
in violent crimes significantly increased the
minutes walked by minority residents,® and
a meta-analysis of the literature found a
strong association between high crime rates
and low levels of physical activity, particularly
among minority populations and youth.®

Fear of victimization is more widespread
in women than men. This increased lack
of feeling safe creates an expectation that
women may be more likely than men to
avoid walking after dark and more likely to
drive or take a taxi than to walk or use public

transit for safety concerns. Specific settings
such as multi-story parking ramps, bus stops,
alleys and tunnels may also create a sense
of danger for women.' Survey data from the
Chicago Transit Authority show women are
less likely than men to take transit due to
concerns for personal safety.’” A 2007 study
of light rail riders in St. Louis, Missouri found
that increased crime rates around stations is
likely to lead female riders to be picked up
and dropped off at the station rather than
walk, bike, or take the bus.®®

Age is also an important factor that can affect
perceptions of safety and fear of crime on
both ends of the age spectrum. Older people
tend to be more fearful of crime, and this may
lead them to avoid certain routes or public
spaces. Parents also have crime and safety
concerns for allowing young children to walk
and bike to school.

Incorporating  crime  prevention into
transportation plans can improve safety and
security, reducing the barriers to choosing
active modes of transportation. Improving
safety and security requires a multilateral
approach through education, enforcement,
and engineering. Public  education
campaigns can address potential gaps in
the actual versus perceived crime rate for
different modes, as well as empower the
public to act and inform authorities of any
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risky or threatening behavior. Strategies,
such as increased presence of police
officers on bicycles and bicycle registration,
can improve enforcement for non-motorized
modes. Engineering approaches, such as
Crime Prevention through Environmental
Design (CPTED), can be used to improve
lighting and reduce hidden spaces. Security
kiosks and monitors in station areas can
further enhance the security of transit riders.

While crime can affect transportation
behaviors, reliable transportation can deter
crime. As has already been mentioned,
reliable transportation can connect people
to the opportunities and services they need
to lead healthy, productive lives. For ex-
offenders rejoining society, access to reliable
transportation is a major barrier®® ° In a
randomized control study of 162 offenders
from Minnesota state prisons, transportation
assistance (free transit passes) reduced the
likelihood of supervision revocation by 35%
and rearrests by 33% when combined with
other supportive services.”

3.4 ENFORCEMENT AND
ENGINEERING SOLUTIONS

Enforcement is a key strategy to ensuring all
users are compliant with transportation safety
laws. Given constrained resources, efforts
may center on a few specific areas, such as
drinking and driving, texting while driving,
and speeding. True to the SMTP strategy
language, these efforts have proven benefits
and should be continued in collaboration
with law enforcement. The 2012 SMTP
specifically named law enforcement as a
partner in the enforcement of transportation
safety laws. The proposed revisions broaden
this language and mention collaborative
efforts among cities, counties, MnDOT, and
the Department of Public Safety. Adding
users of the transportation system to this list
of partners can help identify new enforcement
strategies and opportunities to improve
the safety and health-promoting behaviors
of all users. Taken one step further, it is
important to involve users of all modes in the
development of the laws to which they will be
held accountable.

The following section outlines four
additional strategies that may make active
transportation safer and more attractive:
enhanced enforcement of crosswalk
encroachment, city speed limits, reducing
unintended consequences of transportation
projects, and racial profiling.

© SMTP PROPOSED STRATEGY
LANGUAGE

Emphasize enforcement techniques with proven
safety benefits. Compliance of users with transportation
laws and requirements is one key aspect of improving
safety for all modes. ... In addition to proven strategies,
new opportunities and methods for improving compliance
should also be considered.

© SEE ALSO:

Impacts of alcohol advertising and ignition interlock
devised on alcohol-related car crashes (Chapter 5: Critical
Connections)
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FIG. 51. CAR ENCROACHMENT OF
SIDEWALK

Clear, safe crosswalks create a more pedestrian-friendly
environment.

Graphic: MDH, 2016
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© 3.4.1 CROSSWALKS

According to data from MnDOT, between
2010 and 2014 there were over 8,900
crashes involving a motor vehicle and
a bicyclist or pedestrian.’ Of these,
about two thirds (5,926) occurred at or
involved an intersection, a high-conflict
area. Enforcement of traffic safety laws at
intersections, particularly those often used by
pedestrians and bicyclists, could significantly
reduce the crash risk for users by increasing
the separation of modes by space. In
Minnesota, vehicles are legally required to
stop at a stop line, or, if not present, at the
crosswalk of an intersection. This ensures a
safe travel path for pedestrians even if they
may be hidden to an approaching driver
by other cars at the intersection. When
cars do not stop before the crosswalk, they
endanger pedestrians trying to cross the
street. This can be particularly problematic
when motorists attempt to make a right turn
on red, requiring them to pull forward to
check for oncoming traffic.

Failure to stop at the appropriate traffic
control signal is often overlooked by law
enforcement, provided the vehicle stops at
all. While most drivers who run a red light

are aware of their legal responsibilities,
that may not be the case for drivers who
encroach on crosswalks. Red light cameras
are not currently in use in Minnesota, but
similar technology could be used to send
educational materials to drivers who fail to
stop at the proper traffic-control signal.

Engineering approaches can also be
effective. In one study, moving the stop line
from 4’ to 20’ from the crosswalk increased
the number of drivers who stopped at least
4 feet away from 74 to 92 percent.”? Adding
a bike box before the crosswalk reduced
conflict between motorists and bicyclists
and between bicyclists and pedestrians.”
Increasing the visibility of sidewalks through
the use of signage, striping, contrasting
materials, and even elevated crosswalks can
also promote compliance.™

3.4.2 SPEED LIMITS

When crashes occur, speed is a key factor in
predicting if the crash will result in a fatality.
For pedestrians and bicyclists involved in
a ftraffic-related crash from 2010-2014 in
Minnesota, the relative risk of death in a 40
mph zone is 5.7 times greater (95% CI: 3.5-
9.2, n=6706) than that of a 30 mph zone.

"Dataset includes all crashes in Minnesota from 2010-2014 that included a motor vehicle and a pedestrian or
bicyclist where damage to persons or property exceeded $1,000 and was reported to the local police department.
Given these limitations, these data likely underestimate the total number of crashes.
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Given the limitations of these data (e.g., using
speed limit as a proxy for actual speed), it is
important to distinguish this association from
causality. Still, national and international
studies have found similar associations. In
one of the largest and most recent studies
analyzing nine years of crash data from the
German In-Depth Accident Study (GIDAS),
(see Case Study, page 66), the fatality risk
at 50 km/h (31 mi/h) was twice as high as
the risk at 40 km/h (25 mi/h). At 70 km/h (43
mi/h), the fatality risk was approximately
40%, or five times that of 50 km/h (30 mi/h),”
consistent with the findings from Minnesota
crash data. Fatality risk was lower than
previous studies that were biased toward
severe injuries.”® These risk assessments
were based on impact speed, estimated
from re-creations of the crash scene. In total,
31% of drivers failed to brake, and those that
did reduced their travel speed by an average

of 26%. If drivers had 100 crashes where the
drivers were traveling at 30 mi/h, the impact
speed with a pedestrian will be 30 mi/h in
31 cases and an average of 22 mi/h in the
remaining 69 cases. In this scenario, that
would lead to approximately four deaths. If
the drivers were traveling at a lower speed
of 25 mi/h (with 69 braking to 18.5 mi/h), half
as many deaths could be expected. This is a
conservative approximation that ignores the
increased time drivers would have to react.
Furthermore, German drivers undergo more
intensive driver education and may not be
generalizable to U.S. populations. Still, these
findings suggest that an enforced reduction
in speed from 30 mi/h to 25 mi/h could
reduce the risk of fatality for pedestrians.
Current Minnesota statute (169.14) sets a 30
mi/h speed limit on streets in urban districts.

100 10 -+ O FIG. 52. PEDESTRIAN FATALITY
| | {b) Pedestrian fatality risk as a function of impact speed for
_ 80 _ 8 : adult pedestrians hit by the front of a vehicle for speeds
3 £ up to (a) 120 km/h and (b) 60 km/h. Dotted lines represent
% 80 = 67 95% confidence intervals.”
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CASE STUDY: POLICY VS.

TECHNOLOGY SOLUTIONS

The GIDAS data were used to estimate
the effectiveness of autonomous
braking systems which apply the
brakes automatically when an obstacle
is detected. In about half of the fatal
crashes, the pedestrian was visible to
the driver during the pre-crash phase,
but the driver did not brake. With a field
of view of 40° an autonomous braking
system is estimated to be 40% effective
in preventing fatal injuries.””

Ten automakers have already agreed
to make autonomous braking systems
standard equipment on new cars.”
Both autonomous braking systems
and reduced speed limits can improve
the chances to avoid or reduce the
severity of a potential pedestrian
collision. While effective, autonomous
braking systems will suffer from a lag in
adoption, especially among low-income
communities that may not purchase
new vehicles as frequently. Reduction of
speed limits can have more immediate,
low-cost, and universal impact on
pedestrian safety.

3.4.3 IDENTIFYING AND WEIGHING
TRADE-OFFS

The proposed revisions to the SMTP’s
strategy on planning, designing, building,
operating, and maintaining transportation
infrastructure and facilities make two notable
improvements for health. First, the strategy
advances equity by considering how safety
improvements may benefit some users
more than others based on age, race,
socioeconomic status, and individual ability.
Second, the revisions acknowledge the
potential for strategies to have unintentional
consequences on the users of other modes.

Rumble strips can help prevent run-off-road
crashes, but if the shoulder is not sufficiently
wide it can deter bicyclists who wish to
use the road. According to the Federal
Highway Administration, rumble strips
should not be installed on new construction
or reconstruction projects where shoulders
are used by bicyclists and are less than four
feet beyond the rumble strip. However, in
many cases it can be difficult to determine
how often a shoulder is or would be used
by bicyclists. Automatic bike counters are
available to each MnDOT district to help
measure bicycle usage, but their availability
or application may be limited.

In some cases, the trade-off is much less
clear. Right turns on red seem to account
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for a small (albeit disproportionate) number
of crashes with pedestrians and bicyclists.”
However, cars attempting to take a turn on
red often block crosswalks and bicycle lanes
in order to better see on-coming traffic. Even
if crashes are infrequent, the encroachment
blocks the pedestrian’s safest route of travel
and may diminish the overall walkability of
the area. Some users may be concerned
about new safety features, even if there is
no measurable change in risk. Motorcyclists
have been critical of cable median barriers
(dubbed “cheese cutters”), despite little
evidence of increased risk when compared
to w-beam guardrails.®

There are many engineering strategies
that may reduce injury risk to all users. For
example, intersection lighting can increase
the visibility of cyclists and pedestrians
to help reduce collisions. Traffic calming
strategies reduce vehicle speeds, which in
turn reduces injury risks to motor vehicle
drivers and passengers as well as to
pedestrians and cyclists.™

Moving forward, it is important that MnDOT
provide greater guidance on how to
systematically factor trade-offs into safety
decision-making. Reducing motor vehicle
crashes is critical, but the strategies
employed should not deter health-promoting
activities like walking and biking that provide

health, economic, and environmental benefits to
society. These revisions prompt an opportunity
to better understand how transportation
engineering interventions can promote safety
in a way that both mitigates incidents of injury
and promotes healthy behaviors.

3.4.4 RACIAL PROFILING

The 2016 police shooting of Philando
Castile in Falcon Heights, Minnesota was
precipitated by a traffic stop for a broken
taillight. This raises important questions
about enforcement of traffic laws and whether
different standards exist depending on one’s
race. It is difficult to determine if race was
indeed a contributing factor to Mr. Castile’s
and other black Minnesotans’ traffic stops,
especially since Minnesota does not require
police to keep data on the racial breakdown
of drivers stopped.?

Still, a 2003 University of Minnesota study of
65 law enforcement agencies who voluntarily
participated found that drivers of color were
stopped at a greater rate than white drivers.
Yet, contraband was found at much lower
rates for drivers of color compared to white
drivers (9-11% versus 24%). The report
concludes that these patterns suggest an
implicit racial bias in the traffic policing of
Minnesotans of color.??

© SMTP PROPOSED STRATEGY

LANGUAGE

Plan, design, build, operate, and maintain
transportation infrastructure and facilities to improve
the safety of all users and the communities they travel
through. Transportation infrastructure, facilities, and
services should be designed with the goal of improving
safety of all users regardless of age, race, socioeconomic
status, individual ability, or choice of travel mode. As an
example, many units of government adopted complete
streets ordinances or policies that direct how roads are
designed to enable safe access for drivers, transit users,
pedestrians, and bicyclists. However, there may be
instances when safety improvements for one mode may
have adverse impacts on other forms of transportation. It
is important to factor these trade-offs into safety decision-
making.

Implement strategic engineering and technology
solutions to improve transportation safety. For
roadways, this primarily includes systematically
implementing cost-effective improvements, such as cable
median barriers, rumble strips, intersection lighting, and
turn lanes. Systematically consider if trade-offs exist
that benefit one mode over another.
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3.5 WEATHER AND SAFETY

Minnesota weather can be challenging for
travelers by all modes, but especially for those
who use active transportation. This section
highlights weather’s impacts on maintenance
of pedestrian and bicyclist paths.

3.5.1 MAINTENANCE

Safe routes for pedestrians are often impaired
during the winter months due to routes that
have not been cleared, forcing pedestrians
to either use the route in unsafe conditions
(potentially resulting in injury) or walk in
the street (Figures 53 and 54, opposite).
Additionally, crosswalks blocked by snow,
due to either road plowing activities or lack
of clearing by a homeowner or jurisdiction,
can also create unsafe travel conditions.
Mounding of snow at cross-walks forces
able-bodied pedestrians to put themselves
at risk by maneuvering around it, generates
a barrier for less able-bodied pedestrians,
and can impair both motorist and pedestrian
visibility. Coupled with less available daylight
from September through January, there is
generally a rise in pedestrian fatalities during
the winter months.83 8

MnDOT and its partnering agencies should
also consider the growing impacts of
severe rain events on the maintenance and
usability of streets and sidewalks. Patterns

of precipitation across Minnesota are
becoming more extreme, resulting in more
frequent, heavier precipitation events. Yearly
frequency of the largest rain storms, those
with at least three inches of precipitation in
one day, have increased by more than 70%.%

More extreme, wet weather has started to
impact transportation infrastructure and
traveler safety in the state. This is recently
evidenced by the 2012 storm in Duluth that
resulted in unprecedented damage to the
City’s street system and public trails. The
June 2014 slope failure along the Mississippi
River Parkway in Minneapolis (Figure 55,
page 70), resulting from historically heavy
and sustained rains, rendered adjacent
pedestrian and bike trails unsafe for nearly
two years.

Snow removal and maintenance of active-
transportation routes is an important
component of compliance with the Americans
with Disabilities Act and Olmstead Plan.
Poorly maintained sidewalks are the cause
of about 50% of lawsuits involving a public
agency and sidewalk-related injuries —
even when the homeowner had primary
maintenance responsibilities.®® While a legal
obligation to provide an accessible route
after a snowfall exists, the responsibility of
removing snow is diffused and difficult to
manage.
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© FIG. 53 & 54. CLEARING SNOW ON
ROADS AND SIDEWALKS

These photos show the challenges of keeping sidewalk
curb cuts clear and accessible, especially for pedestrians
with limited mobility.

Source: Streets.mn, 2014
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FIG. 55. MUDSLIDE IN MINNEAPOLIS

This mudslide demonstrates how heavy precipitation can
impede travel by motorists, pedestrians, and bicyclists.

Source: Jeffrey Thompson/MPR News, 2014
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For active-transportation modes in particular,
this will become an even more pressing
issue in the face of changing demographics.
By 2020, the number of Minnesotans aged
65 and older is expected to surpass the K-12
population for the first time in history.# Older
adult pedestrians are much more vulnerable
to serious injury or death when struck by a
motor vehicle than younger pedestrians and,
with many older adults unable or unwilling
to drive, older pedestrians often choose
walking as the best mobility option.?* As the
elderly are often without personal means
of ftransportation, maintaining pedestrian
facilities allows for a safe, alternative means
of travel.®?

Given the outlined safety issues, change
in demographics and increased weather
challenges, it is imperative that clear
maintenance agreements for active-
transportation routes are created, managed,
and enforced.

3.6 CONCLUSION

The proposed revisions to the SMTP build
off the success of initiatives like Toward
Zero Deaths and Safe Routes to School to
improve ftraveler safety. Further progress
can be made by expanding what it means
to be safe and considering how perceptions
of safety can deter active transportation.
This broader approach to safety may create

new challenges, such as how to weigh injury
risk against the long-term benefits of active
transportation. Tools such as the Integrated
Transport and Health Impacts Model (ITHIM)
may help, as well as greater collaboration
with multimodal stakeholders and users.
Enforcement of speed limits and distracted
driving laws are critical to traveler safety,
but crime also plays an important role in the
mode choices and behaviors of travelers.

By addressing additional factors that impact
safety in the SMTP, revisions could most
meaningfully benefit the health of active
transportation users. As barriers to walking,
biking, and taking public transit are reduced,
the resulting mode shift is likely to be small
but may have positive implications for air
quality and the health of Minnesotans.
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3.7 RECOMMENDATIONS

O 1 Explore the potential utility of

the Integrated Transportation
Health Impacts Model to assess, quantify,
and message around the health benefits of
transportation projects that influence mode
choice.

>> See 2017 SMTP Work Plan: Refine
the methodology used for calculating
return on investment.

02 Increase the availability and
systematic use of automated

bicycle and pedestrian counters. These
data can help guide the design of new
construction and reconstruction projects
by filling significant data gaps in biking and
walking trips at a local level. These data can
also be used at a state and regional level to
track the rate — not just the total number — of
bike and pedestrian crashes to create more
robust and useful performance metrics.
These data can also be incorporated into
other performance metrics, such as the five-
year rolling averages of safety data required
by USDOT federal transportation law MAP-
21.

D> See 2017 SMTP Proposed
Performance Measures: Total number
of fatalities and serious injuries on
Minnesota roadways resulting from
crashes involving a motor vehicle, by
mode.

O Apply engineering, educational,

and enforcement strategies
to improve the safety of multimodal
conflict zones such as crosswalks. These
strategies can include high visibility signage,
contrasting pavement colors, educational
campaigns, priority maintenance, and
enforcement of stop lines at intersections.
While vehicle speed is critical to the safety of
bicyclists and pedestrians, it is one of many
factors that creates a safe environment for
all modes.

D> See 2017 SMTP Proposed Strategy:
Implement strategic engineering
and technology solutions to improve
transportation safety.

O Expand the role of the Non-

Motorized Transportation
Advisory Committee to identify and
examine how proposed infrastructure
improvements may benefit one travel
mode over another. While design guidance
is available, this committee can provide input
on how to expand existing tools and guidelines
to more systematically weigh potential
trade-offs and ensure compliance with best
practices. In addition, this committee can help
guide MnDOT’s engagement with multimodal
users to guide these efforts.

D> See 2017 SMTP Proposed Strategy:
Explore new opportunities to improve
safety for all modes of transportation.
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O Work with cities to reduce traveled

speed of motor vehicles in urban
areas. The risk of death to a pedestrian or
bicyclist is significantly lower with modest
decreases to the speed limit. Both traffic
calming designs and policy approaches
could be leveraged to create more bike and
pedestrian-friendly cities. While MnDOT can
provide information, research, and support,
further action may require a greater level of
dedicated funding for walking and bicycling
improvements.

>> See 2017 SMTP Work Plan: Update
MnDOT technical guidance to incorporate
new practices and policy direction.

0 Study, document, and address

differences in perceived versus
actual safety for different modes,
environments, and populations. By
identifying perceived safety as a distinct
factor that influences travel behavior, MnDOT
can better understand and more effectively
address the barriers to using active modes
of transportation. In particular, various
socioeconomic groups are likely to have
different perceptions of transportation safety
that may not be captured by current empirical
measures of safety. Educational campaigns,
informed by traditional outreach, may be an
effective tool to strengthen community health
considerations.

D> See 2017 SMTP Work Plan: Develop
and execute safety education campaigns.

O Review existing safety brands

and messaging campaigns to
incorporate broader considerations
of health and safety. Public education
campaigns are a critical tool to promote
safety. As the view of safety broadens to
include crime, severe weather, and individual
perceptions, messaging must also evolve. By
reviewing current and potential messaging
campaigns, MnDOT can ensure consistency
across campaigns and brands, identify new
opportunities to promote health, further
promote a culture of safety in Minnesota,
and better communicate the health benefits
of a sustainable transportation system.

« Campaigns such as Share the Road
and Safe Routes to School can
include additional messaging on the
benefits of active transportation for
mental health, academic performance,
and reduced vehicle trips.

» Severe weather and air quality alerts
need to be delivered to people prior
to their decision to travel and should
promote travel modes that reduce
their risk of crash or air pollution
exposure.

* Messages to decision-makers about
the value of transportation should
include health considerations, such as
long- and short-term costs of inactivity
and motor vehicle emissions.
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» Understanding public perceptions of O Work with law enforcement
safety can better inform messaging agencies and the legislature
campaigns and transportation to systematically collect data on race
decisions. and ethnicity for transportation-related

P> See 2017 SMTP Proposed Strategy: violations, including traffic stops and

g?gﬁr’%%ona”gndSh:JgporCt”ﬁgglucasfgﬁg; public transit violations, and provide annual

initiatives to reduce unsafe actions by all ~ summaries of the data to the public.
transportation users and operators. D> See 2017 SMTP Proposed Strategy:
Emphasize enforcement techniques with
D> See 2017 SMTP Work Plan: Develop proved strategy benefits.

and execute safety education campaigns

08 Review existing maintenance
agreements for  sidewalks
to ensure safe travel by all ages and
abilities. Track and report maintenance
deficiencies, and develop enforcement
procedures to ensure compliance. Safe
passage along sidewalks is critical to mobility,
especially for individuals with disabilities and
the elderly. During and immediately after
severe weather, poorly maintained sidewalks,
crosswalks, and transit stops can become
inaccessible to many, limiting transportation
options. MnDOT should work with cities and
counties to review the most cost-efficient
way to clear and maintain pedestrian and
bicyclist facilities, including development
of performance metrics (e.g., time to 90%
cleared) and enforcement methods.

D> See 2017 SMTP Proposed Strategy:
Plan, design, build, operate, and maintain
transportation infrastructure and facilities
to improve the safety of all users and
the communities they travel through.
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4. SMTP ASSESSMENT: HEALTHY COMMUNITIES

4.1 BACKGROUND

There is momentum in the transportation
sectortobetterunderstand howtransportation
systems impact health. The Minnesota
GO vision emphasizes impacts in three
key domains: quality of life, environmental
health, and economic competitiveness, all of
which have direct ties to health. The Healthy
Communities SMTP work group recognized
there are many natural, cultural, economic,
and social factors that foster healthy
communities, and transportation projects
influence and are influenced by these factors.

Emphasizing health in the title of this SMTP
objective reinforces MNnDOT’s goal of creating
a transportation system that supports health.
This HIA section expands the discussion
of health promotion in three areas related
to the Healthy Communities objective by
considering community context in a way that
maximizes community health; the impact of
climate change on health and safety; and
the benefits of shifting more Minnesotans to
the active transportation modes of walking,
biking and transit use.

4.2 COMMUNITY-SENSITIVE
FRAMEWORK

MnDOT is known as a leader in adopting
Context Sensitive  Solution  principles.
Context Sensitive Solutions (CSS) s
accepted as a collaborative, interdisciplinary,
holistic approach to the development of
transportation projects. The CSS approach
evolved out of the National Environmental
Policy Act of 1969, which required
transportation agencies to consider the
possible effects of transportation projects on
the environment.

MnDOT has the opportunity to take this
planning and design accountability and
responsiveness one step further, by
demonstrating the need and benefit of
integrating transportation and health through
a Community-Sensitive Framework. This
approach builds off CSS to ensure that
transportation projects reflect the needs and
assets of communities across Minnesota.
By including community considerations
throughout all phases of a project’s design,
such a framework can help address
negative perceptions and prevent possible
negative impacts of transportation-induced
neighborhood change.®

© FIG. 56. WHAT DOES CONTEXT MEAN
TO YOU?

Represents the
transportation need,
project logistics, natural

environment, and
human environment.

TRANSPORTATION

Source: Federal Highway Administration

The physical, social, and
attitudinal environment

in which people live and
conduct their lives.

PUBLIC HEALTH

Source: World Health Organization
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SMTP PROPOSED STRATEGY
LANGUAGE

Supporteconomic vitality and create and maintain jobs
through transportation infrastructure investments. ...
All transportation partners should continue to be actively
involved to ensure that the projects selected for funding
achieve retequitable economic gains for the state while
carefully considering the trade-offs that accompany the
economic development opportunities.

Plan, design, develop, and maintain transportation
infrastructure and facilities in a way that reflects
and is informed by the surrounding context.
Transportation partners need to make decisions that are
reflective of eentext the community. Doing this requires
having sound information and examples from which to
draw, including travel behavior, potential engagement,
design, and environmental mitigation strategies. Context
considerations—A community-sensitive planning and
design approach will help strengthen the connections
between land use and transportation decisions by
providing multiple “starting points” for project-development
conversations, depending on the needs of those who
use the system and the surrounding community. The
principles of context sensitive solutions should guide
plans and projects to address environmental, economic,
and social needs while involving a broad range of
stakeholders, advancing equity and creating lasting value
for communities.

’//////////////

'//////////////

© 4.2.1 SETTING THE FRAMEWORK

A Community-Sensitive  Framework asks
transportation  planners to start by
understanding the needs and assets of a
community. This requires a shift in decision-
making processes and may include a
higher degree of engagement or power-
sharing. By starting with the community, the
transportation project can better reflect the
goals and values of the community and its
future users. While other terms have been
employed to embody this work, such as
Context Zones, framing the discussion first
around “Community” guides the definition
of context in nuanced ways that consider
health. This can include geography (i.e., the
physical limits of the project and impact);
cultural identity (i.e., unveiling the complex
differences of transportation use and benefit
based on race, ethnicity, and/or nativity
status); and time in neighborhood (i.e.,
impact of perception and behavior by the
community based on length of residency).8

Community engagement is a critical factor
in defining and maintaining a Community-
Sensitive  Framework.  Structuring an
engagement process that fosters the
development of authentic and equitable
places provides for a shared sense of
ownership, responsibility, and accountability.

4.2.2 INTEGRATING HEALTH
DETERMINANTS

Nationally, the current CSS planning and
design approach is largely determined
by two factors: development patterns
(categorized as urban, suburban, and rural)
and land use (categorized as commercial,
mixed-use, residential, and single use). See
Figure 57, page 77, top. These factors form a
logical starting point yet lack a human health
component. Overlaying community-specific
health determinants can further shape
Community-Sensitive planning and design
decisions (Figure 58, page 77).8

Health determinant categories include social,
environmental, physical, and individual
behavior characteristics:

* Social: quality of and connection to
community assets; cultural implications
on transportation mode use; structural
racism

*  Environmental: vector-borne disease
prevalence; air quality; water quality;
noise pollution; parks and greenspace

* Physical: access to employment, shops
and support services; school walk and
bike zones; crashes between motor
vehicles, bicycles, and pedestrians;
access to parks and green space; food
deserts/swamps

SIS S S S S S S SSSSSSSSSSSSSSSSSSSSS

MDH MNDOT SMTP HEALTH IMPACT ASSESSMENT

SIS S S S S S S S SSSSSSSSSSSSSSSSSSSSSS



FIG. 57 & 58. TRADITIONAL CONTEXT
ZONES (TOP) AND EXAMPLE CONTEXT
ZONE WITH HEALTH FACTORS
OVERLAY (BOTTOM)

RURALIIIIIIIIIEEEEEIIIII TRANSECT I IIIIIIIIIITIIIIIIIIURBAN
| RURAL CONTEXT ZONES | URBAN CONTEXT ZONES | DISTRICTS

The top image lllustration of a gradient of development
patterns ranging from rural to urban core. The bottom
image illustrates how context zones can be enriched with
overlays that describe the health factors of the community.

Source (Top): Duany Plater-Zyberk and Company
Source (Bottom): Original image by Duany Plater-Zyberk
and Company, amended by MDH (2016)
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FIG. 59. SCHOOL WALK AND BIKE
ZONES

Considering school locations in transportation projects
can help promote walking and biking to school.

%E

miles
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PAGE 78

e Individual Behavior: diet,
activity, stress

physical

For example, including school walk (1/2
mile) and bike (3 mile) zones in contextual
guidance can help transportation planners
identify intersections that may benefit from
improved lighting or signage that help
promote walking or biking to school (Figure
59). Other potential overlays include parks,
areas of concentrated poverty or wealth,
pedestrian priority areas, transit-oriented
development areas, or Complete Streets.
Reviewing social, environmental, physical,
and individual behavior characteristics on
project, regional, and system-wide levels
will help transportation projects improve
community health outcomes.

4.2.3 AREAS OF CONCENTRATED
POVERTY/WEALTH

Amap of concentrated poverty is one tool that
could help transportation planners consider
the true costs and benefits of a project.
Such efforts have already been used in the
Twin Cities metro area by the Metropolitan
Council. In 2014, identified census tracts
where many of the residents were both poor
and people of color (Figure 60, at right).

It is not enough to only consider communities
that have historically faced disinvestment.

Transportation plans must also consider
communities that have concentrated
wealth. Wealthier communities tend to have
the political, social, and economic clout
to advocate for themselves. Without an
effective, inclusive community engagement
strategy certain voices can dominate the
conversation, giving the illusion of consensus
for a project that may disproportionately
benefit those with a strong voice over those
without a voice.

Mapping communities of concentrated wealth
can provide transportation planners with the
context needed to ensure projects provide
equitable benefits. Figure 61 (top of following
page) shows statewide concentrations of
both poverty and wealth using data from the
2010-2014 American Community Survey
and the Department of Employment and
Economic Development’s cost of living (COL)
estimates for counties. Detailed methodology
is provided in the Appendix.

» Orange areas have a median household
income (HHI) that is less than the COL
for the county and less than 60% of its
residents are white, non-Hispanic.

* Green areas have a median HHI that
is at least 50% greater than the cost
of living and over 95% of residents are
white, non-Hispanic.
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© FIG. 60. AREAS OF CONCENTRATED
POVERTY, TWIN CITIES METRO AREA

Metropolitan Council classification of census tracts with
concentrated poverty in the Twin Cities metro area

Source: Metropolitan Council, 2014

f
Metropolitan Council Classifications

Scott

Areas of Concentrated Poverty with >50%

ﬂ people of color
: Areas of Concentrated Poverty
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FIG. 61 & 62. AREAS OF ©
CONCENTRATED POVERTY AND
WEALTH IN MINNESOTA (LEFT) AND Ve [
THE TWIN CITIES (RIGHT) Lotw
MARS
Most areas of concentrated poverty (orange) are in central PENN | el
Northern Minnesota and the Twin Cities. These areas \— Leo —ﬁ F
align well with the areas of concentrated poverty identified PoL
by the Metropolitan Council. Areas of concentrated norm |
wealth (green) are more common in the outer ring m
suburbs of the seven-county Twin Cities metro area and Jelay] B
Greater Minnesota. Detailed methodology is provided in : :[ :
the appendix. s
. : un y MORR

Source: Minnesota Department of Health, 2016 =l \
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| <60% white, HHI < COL Service Layer Credits: Esri, HERE, DeLorme, Mapmylndia, @

) OpenStreetMap contributors, and the GIS user community
_ >95% white, HHI 1.5x COL
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4.2.4 COMMUNITY ENGAGEMENT

In addition to adding information on health
determinants to contextual guidelines,
the second component of a Community-
Sensitive Framework is to build relationships
with the community through authentic
community engagement that is appropriate
to the scale and nature of the project. The
level of community engagement can be
thought of as a spectrum from informing the
community of a decision to empowering them
to define the project and make the decision
themselves (Figure 63, following page). In
many cases it may be appropriate to simply
inform the community, such as when a
bridge is closed on the weekend for repairs.
In other cases, empowering the community
may lead to more buy-in, transparency, and
accountability, such as deciding whether to
add more parking or a bike lane to a street.
There is currently no guidance or tracking of
a project’s level of community engagement.
While community engagement varies
considerably by project, consultants are
often hired to lead the efforts. While MnDOT
staff are also involved, the use of consultants
may impede relationship-building with
communities, further isolating MnDOT.

Strong community engagement requires
more time and resources, but it can
also create new opportunities. Through

community engagement, transportation
planners can understand not just the current
state of the community, but its history
and vision for its future. For example, a
historically dis-invested community may
lack the recreational opportunities it needs
to be healthy. Likewise, an analysis of travel
behavior may show low pedestrian and
bicycle counts, which could be interpreted
either as an indication of low demand for
active transportation facilities or a historic
lack of investment in infrastructure that
makes it difficult to use active transportation.
Through strong community engagement,
transportation planners can look not just at
existing conditions, but at what should or
could be in the surrounding neighborhood.
This forward-looking approach will not
only improve transportation projects, but
will identify new opportunities to serve
Minnesota’s communities.

As the stewards of a large amount of
publicly-owned land, MnDOT has a
responsibility to manage these resources
in a way that maximizes the health of
residents and the surrounding environment.
Careful consideration of all possible uses
of under-utilized land, including pocket
parks, community gardens, community solar
gardens, and pollinator-friendly habitats can
identify opportunities to collaborate with or
even empower local communities.
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FIG. 63. SPECTRUM OF COMMUNITY  @©
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4.3 CLIMATE CHANGE

Rising levels of greenhouse gas emissions
are the primary drivers of recent trends
in global climate change. In the U.S.
and in Minnesota, transportation is the
second largest source of greenhouse gas
emissions to the atmosphere after electricity
generation.®” Recognizing that transportation
is a significant factor in climate change and
also a sector vulnerable to its effects, the
U.S. Department of Transportation (DOT)
has developed an online Transportation
and Climate Change Clearinghouse (http://
climate.dot.gov/index.html) with information
and resources on a wide range of mitigation
and adaptation issues. A few of the
potential climate change-driven impacts on
transportation systems identified by the U.S.
DOT include the following:

* More frequent and severe flooding of
roads, bridges, and tunnels leading to
limited access, congestion, and higher
repair/replacement costs.

* Higher temperatures and longer
heat waves leading to increased
thermal expansion of paved surfaces,
degradation, and reduced service life.

» Decreased driver performance during
adverse weather events with an
increased risk of vehicle crashes.

* Reduced access, increased system
downtime, and slower travel times
impacting local economies and public
transportation.®

MnDOT also provides online information and
resources on how Minnesota’s transportation
system both contributes to and is affected by
climate change (http://www.dot.state.mn.us/
climate/index.html).

With regard to impacts, much of MnDOT’s
focus is on extreme weather events,
particularly increased frequency of heavy
rainfall associated with flooding. Climatology
experts anticipate that the frequency and
magnitude of heavy precipitation events
will increase as a consequence of climate
change, necessitating stepped-up efforts
toward adaptation across the state. MNDOT
conducted a vulnerability assessment
pilot project in two flood prone areas
of the state in order to improve agency
understanding of extreme weather impacts
on transportation assets and identify options
for improving system resiliency. The agency
has also voiced its commitment to continue
participating in state climate change, climate
adaptation and air quality efforts to minimize
other impacts, such as those stemming from
drought, extreme heat events, and increased
freeze/thaw cycles.

) PROPOSED SMTP STRATEGY

LANGUAGE

Make transportation decisions that minimize
and reduce total greenhouse gas emissions. The
transportation sector is the second-largest contributor
to greenhouse gas emissions in Minnesota behind only
electricity production facilities, and plays a large role
in whether the state will meet the emission reduction
goals set by the Next Generation Energy Act. Making
transportation decisions that minimize and reduce total
greenhouse gas emissions will ensure that Minnesota’s
transportation systems do their part in combating global
climate change.
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FIG. 64. GREENHOUSE GAS
EMISSION CHANGES BY ECONOMIC
SECTORS, 2005-2012

The transportation sector has reduced its emissions by
8% from 2005-2012.

Source: Minnesota Department of Commerce & Pollution
Control Agency. (2015). Greenhouse Gas Emissions
Reductions.

s
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From a public health perspective, some of the
major concerns relating to climate change
impacts on Minnesota’s transportation
system are rooted in driver/passenger safety
and secure access to and from essential
services. Investigating and preparing for
severe weather and ensuring that access
routes to and from hospitals and clinics are
secure will help improve access to medical

treatment and prevent additional injuries and
fatalities.

Reducing vehicle emissions can help
mitigate climate change and contribute to
better air quality and a healthier breathing
environment for all residents and visitors.
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4.3.1 MOTOR VEHICLE CRASHES

Climate change will likely lead to more
frequent, severe weather events including
storms and floods. Of the fifteen mega-
rain events (at least six inches of rain over
1,000 square miles) since 1866, seven have
occurred since 2002.

Severe weather events will increasingly
strain Minnesota’s transportation systems.
Based on data from the National Highway
Traffic Safety Administration’s Fatality
Analysis Reporting System, 3,041 traffic
deaths occurred in Minnesota between 2006
and 2012. Of those deaths, 21% were linked
to poor weather, including snow, ice, storms,
fog, and other challenging conditions.®®

In January 2015, a snow storm contributed
to a reported 654 motor vehicle crashes,
including 87 injuries. One year later in
February 2016, another snow storm
contributed to 679 crashes, including 36
injuries. In both cases advance warning was
given and heeded by many, but the volume
of crashes suggests that people lack either

a safer alternative or sufficient incentive to
change their travel behaviors.

An analogous situation can be drawn with
St. Patrick's Day and New Year's Eve,
two holidays that have seen predictable
increases in the number of crashes and
deaths due to alcohol-impaired driving. On
these days, Metro Transit partnered with
private sponsors to provide free transit rides
in an effort to remove impaired drivers from
the road. According to their own analysis,
ridership on St. Patrick’'s Day increased by
19.5% from 2012-2016. It is not clear how
much of this increase is directly attributable
to the price promotion, although research
has shown that riders are sensitive to
changes in price.®® A similar strategy may
be employed for severe weather events.
Media campaigns highlighting alternative
modes combined with free transit rides
during severe weather events may reduce
the number of vehicles on the road and ease
traffic capacity limitations. It has the added
benefit of exposing potential new riders to
the benefits of taking transit.

© FIG. 65. TIMELINE OF MINNESOTA'S

HISTORIC MEGA-RAIN EVENTS,
1866-PRESENT

These “mega-rain” events documented by the DNR
totaled at least six inches of rain over more than 1,000
square miles. These types of storms are occurring more
frequently, in part, because warmer air can hold more
water.

Data Source: Minnesota Department of Natural
Resources, State Climatology. Retrieved from http.//www.
dnr.state.mn.us/climate/summaries and publications/
mega rain_events.html
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FIG. 66. TRAFFIC FATALITIES FOR
MINNESOTA, 2006-2012

About 21% of all traffic fatalities between 2006 and 2012
were related to poor weather conditions.

Source: FARS, 2006-2012, courtesy of S. Saha

SMTP PROPOSED STRATEGY
LANGUAGE

Work with emergency medical and trauma services
to reduce response time and increase survivability.
This includes minimizing obstructions to crash locations,
such as blocked roadways, as well as ensuring safe and
reasonable access to hospitals and other key facilities
such as heliports, airports and major highways.
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4.3.2 HOSPITAL RESILIENCY TO
FLOODING

Access to emergency medical services,
one of the four E’s of traveler safety, can
be jeopardized by flooding events. Climate
change is expected to affect the frequency,
intensity, and duration of severe weather
events, such as excessive rainfall and
flooding." The threat of increased flood
events have spiked concerns among
administrators of healthcare facilities and
other essential services regarding patient
and employee access. Flooded roads and
bridges, along with disruption to public
transit, can make it difficult or impossible for
patients to arrive at appointments or receive

emergency carewhile simultaneously keeping
clinicians and support staff from making it into
work or to patient homes. Awareness of flood
threats has inspired some administrators to
address facility infrastructure and innovate
around emergency response planning.
However, ensuring safe passage to and from
healthcare facilities requires support from
state and local planners with jurisdiction over
potentially impacted segments of the state’s
transportation system.

MDH licenses most health care facilities
in the state and maintains a directory with
nearly 4,500 regulated facilities. These
facilities provide a wide-range of services to a
large and diverse population of Minnesotans
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and include nursing homes, supervised
living facilities, hospitals, surgical centers,
clinical labs, birth centers, hospice, dialysis
providers, and others. Of the total number
of facilities, over 1,500 are located in areas
identified as vulnerable to a severe flooding
event. More than 6,100 miles of roadway
providing access within a half mile of these
facilities are also located within floodplain
areas. Over 260 miles are part of the MnDOT
trunk highway system. In some areas of the
state, there are few roads that provide access
to these potentially vulnerable facilities, such
that if a flood event did occur, access roads
may be impacted, dramatically affecting
patient care (Figure 68, following page).

Roadway design elements, including
elevated surfaces and culverts to divert
rainwater, play a critical role in a road’s
vulnerability. A 2014 MnDOT pilot study
assessed the flood vulnerability of roads in a
floodplain according to the road’s exposure
to climate stressors, ability to cope with those
stressors, and importance to the resiliency of
the overall transportation system. In District
6 (southeast Minnesota), nearly half of all
roads assessed were graded as highly or very
highly vulnerable compared to about 20% of
roads in District 1 in northeast Minnesota.®?

1 1_,71'
Ly _V

L

4 Health care facilities near floodplain

MnDOT trunk highway near floodplain
— Roads near facilities and floodplain
I 100 voar finndniain

© FIG. 67. EXAMPLES OF MINNESOTA

HEALTHCARE FACILITIES AND ACCESS
ROADS LOCATED IN FLOODPLAINS
DESIGNATED BY FEMAAS
VULNERABLE TO AN EXTREME FLOOD
EVENT

Work with emergency medical and trauma
services to reduce response time and
increase survivability. This includes minimizing
obstructions to crash locations, such as
blocked roadways, as well as ensuring safe
and reasonable access to hospitals and other
key facilities such as heliports, airports and
major highways.

Source: MDH, 2016
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FIG. 68. MINNESOTA HEALTHCARE ®)
FACILITIES LOCATED IN FLOODPLAINS
DESIGNATED BY FEMAAS
VULNERABLE TO AN EXTREME FLOOD
EVENT

State-regulated healthcare facilities (blue
triangles) located within a quarter mile of a
floodplain designated by FEMA as vulnerable
to a severe flood event, i.e., 1% annual chance
of occurring (orange areas). Counties shaded
gray did not have floodplain data available at
the time of analysis and were therefore not
included in the analysis. This contributes to
a potential undercount of total state facilities
located in floodplain areas.

Source: MDH, 2016

A Health care facilities near floodplain
B 100 year floodplain
P Floodplain data not available

Total healthcare facilities near
100 year floodplain: 1531

'///////////////// SISIS LSS TS TSI SS LSS S ST LSS LSS S S LSS S TS S S S
PAGE 88 ///////// //////////// /////////// MDH MNDOT SMTP HEALTH IMPACT ASSESSMENT
SIS LSS S S s SIS IIIIIIIIIII IS SIS SIS TSI SIS SIS



4.3.3 POLLEN

The life cycle of plants is strongly influenced
by the environment, which controls the
timing of growth and reproduction. Climate
change conditions, in particular increasing
temperatures and ambient levels of carbon
dioxide, directly influence pollination by
determining the onset of flowering, number
of pollen grains produced and the amount
released into the air.®

Common ragweed is the most prominent
seasonal allergen in the U.S.** Recent
evidence demonstrates that the ragweed
season has already lengthened across areas
of the Midwest, including Minnesota, where
the season has increased by more than
two weeks since 1995 (Figure 69, following
page).®® Other studies provide evidence that
climate change conditions are increasing
the allergenicity of pollen and facilitating the
spread of non-native, potentially allergenic
plant species into northern latitudes.®

The potential health burden on impacted
communities could be substantial. Over 35
million Americans suffer from pollen allergies,
and each year allergies cause 3.5 million
lost workdays, 2 million lost school days,
and more than $11.2 billion in treatment
costs.?” High ragweed pollen levels have
been linked to increases in hospital visits.%

Minneapolis/St. Paul ranked 10th among the
nation’s most populous cities for ragweed
sensitivity, with nearly 22% of patients tested
in the metro area returning positive results.%
In addition, pollen exposure increases the
risk of developing asthma and can trigger
life-threatening asthma attacks.'® Half of all
adults with asthma and at least two-thirds of
children with asthma have allergies.® In 2014,
1 in 12 Minnesota adults reported that they
live with asthma; among black Minnesotans
the rate is twice the state average.*’ In 2011,
seven percent of Minnesota children were
reported to have asthma.’"!

While most people with allergies can treat
their symptoms to satisfaction with over-the-
counter medications, around 20% of allergy
sufferers see little to no improvement with
medication alone because of the severity of
their condition.’ Amplifying the risks from
pollen are other air pollutants associated
with climate change and adverse health
impacts, such as ozone and volatile organic
compounds. Some authors have noted that
the allergenic potential of pollen may be
increased by air contamination.%

Arecent review of strategies for reducing the
impacts of pollen on Minnesotans by MDH’s
MN Climate and Health Program identified
environmental controls as an effective,
evidence-based approach to reducing
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FIG. 69. INCREASE IN THE DURATION ©
OF RAGWEED POLLEN SEASON FOR
AREAS IN AND AROUND MINNESOTA,
1995-2015

Ragweed season has increased by over two weeks
for most of Minnesota since 1995. The lengthening
pollen season is strongly related to climate change
characteristics, such as lengthening of the frost-free
season and later timing of first fall frost, changes that are
most pronounced in northern areas of Minnesota.

Source: United States Environmental Protection Agency.
May 2014. http.//www3.epa.gov/climatechange/science/
indicators/health-society/ragweed.html

associated health effects. Examples of
environmental controls include physical
removal or use of pesticides to eliminate
allergenic plants, particularly in marginalized
areas or vacant lots, or informed selection
of non-allergenic, native plants for new
plantings. By some reports, most trees are
planted in cities without awareness of their
potential contributions to allergen levels
and subsequent impact on residents.'®
According to some experts, a lack of
planning and management of green spaces
has dramatically intensified the allergenic
pollen burden in many cities.'®

Environmental control strategies are
important  intervention  strategies  for
mitigating pollen exposure and may be

a more effective “upstream” strategy for
addressing pollen impacts than the current
paradigm of treating symptoms after
exposure and sensitization have occurred.

Pollen risk has been shown to be location-
specific.’®® Allergy rates tend to be higher
in cities compared to rural areas,'® a
trend attributed to higher carbon dioxide
concentrations and temperatures (i.e., urban
heat island effect) found in city settings apart
from but amplified by climate change.'"”

Decisions regarding environmental controls
of ragweed and other nuisance plants in
Minnesota are mainly made at the local
level. However, local jurisdictions look for
planting and management guidance from

&
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state agencies like the Department of Natural
Resources and MnDOT. MnDOT has the
opportunity to substantially contribute to the
reduction of allergenic pollen in many areas
of the state by providing detailed guidance
on environmental controls and plant/seed
selection for local planners, as well as
initiating environmental controls in affected
lands owned and managed by MnDOT
directly.

4.3.4 MITIGATION

Transportation accounts for 25% of all
greenhouse gas (GHG) emissions in
Minnesota. GHG emissions from the
transportation sector have dropped 8% from
2005 - 2012, mostly due to improvements in
vehicle efficiency. This is below goals set forth
by the Minnesota Next Generation Energy
Act of 2007 which called for reductions in
GHG emissions of 15% by 2015, 30% by
2025, and 80% by 2050.8” These goals are
consistent with the U.S. national goal of a
26-28% reduction over 2005 levels by 2025
as set forth in the 2015 Paris agreement.

The Minnesota Pollution Control
Agency’s forecasts for emissions from the
transportation sector include increases in
vehicle miles traveled (VMT), continued
fuel efficiencies, and adoption of electric
vehicles, among other factors. While GHG

emissions from the transportation sector are
projected to continue to decline between
now and 2030, they will likely be 10-15%
higher than the targets set by the Next
Generation Energy Act. Declining emissions
from light-duty vehicles will be partially offset
by increases in emissions from heavy and
medium-duty vehicles and air transportation.
Using population projections, VMT per
person is expected to increase from 9,773 in
2005 to 10,879 in 2025.4

Improvements in vehicle efficiencies alone ©
are unlikely to achieve emissions targets.
Reducing VMTs will be necessary through
mode shifts and prioritizing projects where
the land uses complement transportation
infrastructure, such as transit-oriented
development and siting schools in the
communities they serve, both of which have
demonstrated health benefits.%1% Achieving
reductions through mode shift is more
feasible in dense, urban areas with access to
public transit and more walkable destinations.
Not only must public transit, biking, and
walking infrastructure expand across the
state, but MnDOT can leverage public-
private partnerships (such as Transportation
Management Organizations) to encourage
their use and develop alternatives (including
vanpooling or telecommuting) for businesses
where public transit is not yet available.

PROPOSED SMTP STRATEGY
LANGUAGE

Give higher priority to transportation improvements
in areas with complementary existing or planned
land uses. ... For example, siting schools or medical
facilities on the edge of communities stresses the
fransportation system by requiring people to travel greater
distances to access resources and often results in new
infrastructure investments. ... Where appropriate, transit-
oriented development is a tool that connects land use
and transportation infrastructure through higher density
residential and commercial development. TOD often
incorporates features that better facilitate transit use,
bicycling, and walking.
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Reductions in air pollution, especially fine
particles and ground-level ozone, can have
significant health benefits. The recent Life and
Breath study of air pollution in the Twin Cities
by the Minnesota Pollution Control Agency
and MDH*® found that a 10% reduction in fine
particles and ground-level ozone from 2008
levels could “prevent hundreds of deaths,
hospitalizations, and emergency visits due
to heart and lung conditions every year that
are attributed to these pollutants.”

The health impacts of a statewide 10%
reduction in PM 2.5, SO2, NOX, NH3, and
VOC from on-road sources of pollution can
be estimated and monetized, using the
Environmental Protection Agency’s Co-
Benefits Risk Assessment Model (COBRA).
The total associate health costs avoided in
Minnesota could range from $69-156 million
per year (for more on the methodology, see
Appendix). Most of these benefits would
occur in the Twin Cities metro area (Figure
70, opposite page). If efforts were made to
reduce pollution from on-road sources of
pollution by 10% in the seven-county metro
area alone, the total associated health costs
avoided would be $56-126 million per year,
or 81% of the benefit of statewide reductions.
A 10% reduction of pollution from diesel
vehicles in the Twin Cities metro area would
net $39-88 million per year in avoided health
costs.

MITIGATION: CONSIDERING
TRADE-OFFS

MnDOT has moved toward replacing
state-owned light fixtures with high-
efficiency LEDs. This initiative will
likely reduce both costs and energy
usage, although the American Medical
Association advises against bulbs that
emit a harsher blue light (4000k) that
can reduce melatonin production and
interfere with sleep cycles."® Other
important considerations for LED street
lamps include potential glare (which can
be especially problematic for the elderly),
luminary design, light pollution/trespass,
and adjustability in color temperature and
output for use in emergency situations,
crosswalk safety, place-making, or to fit
the local context.
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4.4 ACTIVE TRANSPORTATION

While there are many elements of the SMTP
that support active transportation, a newly
proposed strategy specifically prioritizes
projects that increase the number of people
who walk, bike, and take transit. This strategy
makes several notable references to health,
economic, and environmental impacts of
active transportation. This section further
details these benefits.

4.4.1 HEALTH BENEFITS

Active transportation can be a significant
source of regular physical activity when
incorporated into daily routines and can
contribute to meeting the national physical
activity guidelines of at least 150 minutes per
week."®" More people meeting the physical
activity guidelines will result in reduced
obesity and related chronic diseases, such
as diabetes, heart disease and stroke, and
some cancers.

The health benefits of physical activity
have been well-documented by hundreds
of studies. An increasing number of recent
studies have confirmed thatthese benefits are
specifically linked to walking and biking.""13
Forexample, it has been reported that people
who bike or walk at an amount meeting the
national physical activity guidelines of 150
minutes/week, reduce their risk of death for

Total monetized health effects (S)
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FIG. 70. TOTAL MONETIZED HEALTH
EFFECTS FOR A 10% STATEWIDE
REDUCTION IN ON-ROAD SOURCES
OF POLLUTION

Most of the health benefits would be in dense urban
areas such as the Twin Cities and along transportation
corridors.

Source: Co-Benefit Risk Assessment (2015). United
States Environmental Protection Agency.

PROPOSED SMTP STRATEGY
LANGUAGE

Identify and give priority to infrastructure
improvements, services, and education that increase
the number of people who bicycle, walk, and take
transit. Increasing the number of people who bicycle,
walk, and take transit has many benefits for Minnesota's
communities. Shifting a greater share of travelers towards
more active modes has the potential to improve the health
of Minnesota's people and environment by encouraging
physical activity and reducing vehicle emissions.
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all causes by about 10%.""""* For risk of
heart disease, one study found that risk is
reduced by 16% for people who walk three
hours per week'® and another study found
that risk is reduced by 11% for people who
commute using active transportation modes
compared to those who do not."®

Promoting transit use can be another
strategy to encourage walking and biking
because each trip typically starts and ends
with a walk or bike ride. One study reported
that transit users walk to and from the transit
station for an average of 19 minutes per day,
and another reported that 29% of transit
users walk at least 30 minutes per day."’
Another study reported that people who use
transit walk an additional 21 minutes a day in
going to and from transit stops or stations.'®

The health benefits of active transportation
have been found to exceed the risks of injury
and exposure to air pollution. Reviews of 30
health impact modeling studies that quantify
health benefits from walking or biking due to
increases in physical activity, as well as risks
from exposure to air pollution or crashes,
have consistently demonstrated that health
benefits from active transportation outweigh
risks.”® It should be noted that these risks
can vary greatly by location based on the
proximity to high-traffic roadways. In addition,
biking may result in greater exposure to

air pollution when traveling along roads
because air pollution concentrations are
typically elevated along roads, and elevated
breathing rates from the effort of biking can
lead to higher intake of air pollutants.’?
However, there are no studies that link
exposure to air pollution from biking directly
to long-term health effects.'®

4.4.2 ENVIRONMENTAL BENEFITS

Supporting mode shift toward active
transportation reduces GHG emissions
because walking and biking do not produce
GHG emissions. Greater use of high-
occupancy vehicles like carpools, buses, and
trains reduce per person GHG emissions.
Increasing the use of these modes will lead to
improved air quality and potentially reduced
prevalence of asthma and other respiratory
conditions exacerbated by air pollution.

Vehicle emissions are greatest when in
stop-and-go traffic and while warming up in
the first few minutes of operation.'?? A shift
toward active transportation can reduce
traffic congestion for all road users, often
more effectively than expanding the capacity
of a road.™ Using active transportation
modes can eliminate the need for short trips
where the vehicle operates inefficiently for a
greater proportion of time.
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Features of walkable and bikeable
communities often include more shade
trees and other aesthetically-pleasing
green space along the travel corridors.
Additional environmental benefits of active
transportation modes include reductions in
traffic congestion leading to less maintenance
costs on existing roadways.

4.4.3 ECONOMIC BENEFITS

Active transportation can save people
money. This is particularly beneficial to those
who cannot afford or choose not to own a
vehicle as well as those who are not able
to drive based on age (very young and very
old) or disability. People living in areas with
multiple transit connections are more likely to
spend less of their income on transportation
costs due to reduced car use.'? Owning
fewer cars, or no cars, and driving them less
can mean significant savings. The average
American family spends approximately 18%
of household income on transportation and
very low-income households can spend 55%
or more, while households with access to
good transit service spend only 9%.'?* The
personal costs of owning and operating a
car include the purchase price, finance fees,
gas, oil, maintenance and repairs, insurance
and parking. The American Automobile
Association’s annual study, “Your Driving
Costs” showed in 2013 that owning and

operating a car in the U.S. continues
to become more expensive each year.
Based on driving 15,000 miles per year,
type of vehicle, and depreciation, the cost
averaged $0.61 cents per mile or $9,722
per year.'? As described in this report, safe
active transportation options are critical
components of a transportation network
that connects people, especially those in
low-income households, to jobs, education
and essential services. Providing affordable
transportation options can also improve
health by shifting transportation cost savings
to health improvement costs, such as food
and health care.

4.4.4 STRATEGIES TO INCREASE
MODE SHIFT

There is strong evidence to support the
health, environmental, and economic benefits
of active transportation. However, there is
very little evidence comparing the various
strategies and approaches to achieving this
modal shift. Reviews of scientific literature
found weaknesses in study design and
evaluation that make comparisons across
studies difficult.'? 127 Projects vary widely
in their scope, population, implementation,
and evaluation, making results difficult to
generalize or compare.
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Still, several observations can be made:

» Changing the habits of students may
lead to life-long health improvements.

* Providing safe active transportation
choices to historically dis-invested and
low-income communities can promote
equity by serving the transportation
needs of those who would benefit most.

« The total benefits to society of
increased walking or biking likely
outweigh the costs of effective mode
shift strategies.'?®

The SMTP strategies name several proven
approaches to creating environments and
transportation systems that encourage
walking, biking, and transit use. These
include transit-oriented development, school
siting and Safe Routes to School, and
complete streets. This section briefly reviews
the evidence for these programs.

Transit-Oriented Development
Transit-Oriented Development (TOD)
creates connected, livable, and active
neighborhoods where most trips can be
completed by walking, biking, or public transit.
In Minnesota, the Metropolitan Council has
designated several areas around light rail
and high frequency bus routes as TOD zones
where additional funding for development
projects may be available.

A recent review of the literature found five
factors to be associated with increased
physical activity levels, all of which are
common to TOD: diverse housing types,
mixed land use, housing density, compact
development patterns, and increased levels
of open space.'”® More specifically, those
who use public transit walk to and from the
transit station for a median of 19 minutes per
day, with 29% of users walking at least 30
minutes per day, meeting national physical
activity guidelines.”

School Siting and Safe Routes to School

Just as transportation projects complement
the existing land use, transportation
planners can help schools to identify sites
that complement the existing transportation
infrastructure. An HIA of the guidelines
on school siting and design in Minnesota
found that the guidelines were out of date
and lacking key elements that promote
physical activity.’® In particular, the report
found that by siting schools where land was
inexpensive and plentiful, schools were
removing themselves from the communities
they served. As a result, fewer children were
able to walk or bike to school and community
use of facilities (e.g., gymnasiums) was more
restricted.
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School districts can also apply for Safe
Routes to School (SRTS) grants that help
support infrastructure improvements and
programming to encourage students to
safely bike and walk to school. From 2005-
2015, MnDOT has awarded more than $20
million in funding for SRTS projects in over
538 schools. Still more schools are seeking
funding; applications for project funding
totaled nearly $120 million over that period. '

These grants have been shown to be
effective. Two independent studies compared
rates of walking and biking to school before
and after SRTS programming in six states
plus the District of Columbia. These studies
found that walking and biking increased
by 31%™'" and 37%'? relative to baseline
levels. In New York City, SRTS programs
have reduced the annual rate of pedestrian
injuries among school-age children by 33%
and among other age groups by 14%."%3

Complete Streets

Complete streets is a complementary
movement to CSS that ensures the
design and decision-making processes
for transportation projects routinely take
into account the needs and safety of all
users, including drivers, freight, bicyclists,
pedestrians, and transit users.’® Common
strategies address traffic speed, pedestrian

crossings, accessibility, bicycle lanes and
parking, and an engaging streetscape
environment. In addition to the state, a
number of localities have passed complete
streets policies. Minnesota has made great
strides in implementing complete streets, yet
challenges remain. MnDOT has committed
to complete streets, but cities and counties
are left to themselves to decide whether or
not to prioritize complete streets.

For some jurisdictions, cost can be a major
barrier. In 2016 MnDOT revised its Cost
Participation Policy to adjust the local share
for State Trunk Highway projects that have
a mutual benefit to local jurisdictions. These
changes include allowances for MnDOT to
pay the full price for warranted sidewalks,
bikeways, and lighting, and share more of
the cost of pedestrian and bicycle grade
separated crossings. These improvements
depend on the availability of increasingly
limited funds. It is important that MnDOT
continue to examine and review cost sharing
agreements (including maintenance) with
local jurisdictions to facilitate adoption of
complete streets.
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Transportation Management Organizations
In2007, MnDOT and the Metropolitan Council
were awarded federal funds to work with
regional partners to reduce congestion. The
partners included the City of Minneapolis,
the University of Minnesota, the Minnesota
Valley Transit Authority, and Transportation
Management Organizations (TMOs). The
Urban Partnership Agreement focused on
reducing congestion by improving transit
infrastructure and flow, dynamic pricing
strategies on freeways, improving technology
(e.g., real-time information signs, GPS on
buses, intersection control technology), and
telecommuting programs. While the goal was
to reduce congestion in a limited area, this
partnership could be utilized to encourage
active transportation.

TMOs in particular can work with local
businesses to develop telecommuting
programs, vanpool and ridesharing
strategies, walk/bike promotions, and shuttle
services to/from transit hubs. Increased
collaboration with the private sector can help
reduce or eliminate trips taken by private
automobile, especially in areas where transit
services may be limited.

4.5 CONCLUSION

The proposed revisions to the SMTP open
new opportunities for MnDOT and its
partners to promote health. This objective
area continues to evolve, identifying new
ways to include communities in the decision-
making process while looking forward to
national and global trends that can affect the
environment, economic vitality, and health of
Minnesota’s residents.

As MnDOT considers the next iteration of
Context-Sensitive Solutions, it is important
to consider the relationship between
transportation projects and the communities
they serve. MnDOT has a responsibility
to engage early, often, and in earnest
with communities to not only assess the
physical context of a transportation project,
but to understand its potential impacts
on the social determinants of health. A
Community-Sensitive ~ Framework  may
increase transparency, ensure projects
reflect community needs, and share power
with those who will be most impacted by
transportation projects.

From the local to global context, climate
change poses a severe threat to the health
and safety of all travelers. Recognizing the
important role of the transportation sector
in society, both adaptation and mitigation
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strategies are critical for future planning.
Increasingly frequent severe weather events
can be problematic for all travelers trying
to reach homes, jobs, or even health care
services.

Finally, active transportation can substantially
increase levels of regular physical activity.
The health benefits of physical activity have
been well documented and apply to walking
and biking. Studies indicate that the health
benefits of active transportation exceed
associated risks of injury and exposure
to air pollution. Developing policies and
programs that increase walking and biking
is challenging; individuals’ decisions to walk
or bike are not only determined by their
personal needs, preferences and attitudes,
but also by a complex mix of physical and
socioeconomic  determinants. Policies
that improve access to public transit can
increase active transportation modes, while
policies that make car use less attractive
can increase the competitiveness of active
transportation modes.

Althoughthere are considerable demographic
complexities related to barriers and supports
for walking and biking, the evidence supports
the conclusion that efforts to increase access
to active transportation are warranted due to
the substantial health, environmental and
economic benefits to be gained.
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4.6 RECOMMENDATIONS
Work with the Minnesota

O Environmental Quality Board
(EQB) and the Minnesota Pollution
Control Agency to identify effective
strategies to reduce air pollution and
greenhouse gas emissions to meet
the Next Generation Energy Act goals.
In addition, MnDOT should support
complementary policies outside of the
transportation sector that can further
facilitate the reduction of GHG emissions.
For example, smart-grid energy policies can
make it easier for consumers to drive electric
vehicles. Explicitly name climate change as
a department-wide top priority.

D> See 2017 SMTP Proposed
Performance Measures: Annual
greenhouse gas emissions from the
transportation sector (target: 29.5
million metric tons CO2-e by 2025).

O Work with state and local partners

to complete climate change
vulnerability assessments. These
assessments should continue MnDOT’s
efforts to plan for flooding, mudslides,
extreme heat, pollen, and other climate-
related impacts on transportation systems.

>> See 2017 SMTP Work Plan: Identify
vulnerabilities and assess risks to the
transportation system.

O Continue to work toward shifting
travelers to active transportation
modes by providing convenient, safe,
and connected walking, biking and
transit infrastructure. While there are many
effective strategies to achieve mode shift,
nearly all will require increased investment
in pedestrian and bicyclist infrastructure.
Strategies may include the following:
Continue to support complete streets
and Safe Routes to School initiatives
throughout the state;
Collaborate with Transportation
Management Organizations that can
connect employees to public transit
hubs, offer incentive programs,
and implement other transportation
demand management programs;
Work with the Department of Natural
Resources and private foundations to
convert abandoned railroad beds into
paved bicycle paths; and
Offer free transit rides during severe
weather events.

DD See 2017 SMTP Proposed
Performance Measures: Annual
percent of MNDOT omnibus survey
respondents perceiving safe
environments for bicycling/walking.
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O Develop context guidance for

transportation projects  that
includes health determinant data and
community engagement best practices.
Health determinant information can include,
but should not be limited to, park districts,
TOD zones, school walk/bike zones,
pedestrian priority areas, green streets, and
areas of concentrated poverty or wealth. As
part of a proposed Community-Sensitive
Framework, these elements can strengthen
the human component of current Context
Sensitive Design approaches. MnDOT
should continue to document the process
and implementation of incorporating context
into transportation planning and design, as
well as the community engagement practices
that enrich those decisions.

D> See 2017 SMTP Work Plan: Develop
tools and resources to support
transportation decisions that reflect the
surrounding context.

>> See 2017 SMTP Work Plan: Provide
more continuous engagement with
partners and the public.

2> See 2017 SMTP Work Plan: Develop
and update new, more inclusive public
engagement resources.

O As a work plan item, explore the

potential utility of the Integrated
Transport and Health Impacts Model to
assess, quantify, and message around
the health benefits of transportation

projects that influence mode choice.
D> See 2017 SMTP Work Plan: Refine
the methodology used for calculating
return on investment.

O Performance measures based on

traffic delays or congestion can
undercut efforts to shift Minnesotans to more
active modes of transportation. As MnDOT
considers new performance measures,
they should focus on reliability and total
number of trips generated, with the goal of

reducing single-occupancy automobile trips.

P> See 2017 SMTP Proposed Strategy:
Identify and give priority to infrastructure
improvements, services and education
that increase the number of people who
bicycle, walk and take transit.
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SMTP PROPOSED STRATEGY
LANGUAGE

Support and develop multimodal connections
that provide equitable access to goods, services,
opportunities and destinations.  Transportation
connects people to their daily needs and provides links to
goods, services and opportunities. ... The type of available
connections — roads, transit, rail, bike, pedestrian, water,
or air — varies by geographic area, but the connections
should all be accessible regardless of age, race, national
origin, language, income, or individual ability. ... It also
means ensuring these connections are not just available
but are also useable. For example, there may be a bus
route to a destination, but the scheduled times or hours
of service may not make it a viable option to meet user
needs

pace 102

5. SMTP ASSESSMENT:
CRITICAL CONNECTIONS

5.1 BACKGROUND

Transportation systems do not just move
people and goods throughout the system,
they help connect people to the economic,
health, social, and environmental resources
they need to live happy, productive lives.
Each of these connections may require
different components of the transportation
system, necessitating a multimodal system
that is flexible, adaptable, and reliable for its
many different users. One user may take the
bus to work, bike for exercise, and drive to
the grocery store; all these connections are
vital, yet financial constraints may prioritize
investments for one over the other. This
chapter highlights two examples of ways

© transportation decisions could be improved

to further promote health.

5.2 PUBLIC TRANSIT SERVICE
HOURS

Timing of transit services is an important
consideration when creating equitable bus
services. For example, a bus service that
offers convenient locations that are physically
accessible by all, but only runs during
standard weekday business hours, does
not meet the needs of those who work on
evenings and weekends. Following provides
a brief analysis of unmet needs related to
public transit service hours.

MnDOT collected data on the number of
weekday and weekend hours of transit
service for Greater Minnesota communities
as part of its Greater Minnesota Transit
Investment Plan. Among the 62 urban areas
for which there are data, most provide
between 9-13 hours of weekday service
and no weekend service. The level of transit
service may be sufficient for those who
work during standard business hours, but
it can be problematic for people who work
evening and weekend shifts. As a proxy
indicator, MDH identified urban areas in
Minnesota where at least 15% of workers
reported leaving for work between 12:00pm
and 11:59pm. " Among the cities, those with
fewer than 14 hours of weekday service and
no weekend service were selected. Figure
71 (opposite page) lists the nineteen cities
that have unmet public transportation needs.
The cities range in population from 3,588 to
23,696.

As MnDOT weighs the criteria used for
prioritizing transit investments in Greater
Minnesota, data can lead to better informed
decisions. Here, the time of departure for
work was used to identify the people who
could most benefit from expanded transit
service. Other variables to consider include
availability of a car, proportion of part-
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@ FIG. 71. URBAN AREAS IN GREATER
Population ¢ er\oﬁglzﬂ% s WTOOr'f(aelrs Avit/grrﬂggn MINNESOTA WITH A HIGHER
PROPORTION OF AFTERNOON
Worthington 12,616 11 5,540 24.5% WORKERS, FEWER THAN 14 HOURS
i OF WEEKDAY SERVICE, AND NO
Cambrldge 14,270 9 6,991 20.7% WEEKEND SERVICE
Two Harbors 3,588 9 1,443 20.5%
The 19 cities, each with limited transit service, are home
Chisholm 4,622 3 1,694 20.4% to a significant proportion of workers who may benefit
from increased hours of service.
Hutchinson 14,054 11 6,895 20.3%
Source: MDH, 2016
Montevideo 5,338 12.5 2,546 19.4%
Glencoe 5,534 11 2,648 19.2%
Faribault 23,696 12 10,038 19.2%
St. James 4,585 12 2,215 18.6%
Redwood Falls 4,958 11.5 2,319 17.8%
Kasson 7,048 8 3,497 17.7%
Mora 3,670 6 1,291 17.7%
Brainerd 19,812 9.25 8,996 17.6%
Little Falls 9,024 8 3,821 17.6%
Luverne 4,620 9.5 1,923 17.1%
Windom 4,409 8 1,950 17.0%
Sauk Centre 4,253 10 1,944 16.4%
North Branch 6,447 9 3,023 15.6%
Lake City 5,103 9.5 2,536 15.6%
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SMTP PROPOSED STRATEGY @®)
LANGUAGE

Define priority networks for all modes based
on connectivity and access to destinations and
integrate the networks into decision-making. ... For
transit systems, the priority is to meet minimum service
guidelines, which quantify the number of hours a transit
agency provides service during weekdays and weekends
based on the community’s size, demographics, and
unique needs, especially of transit-dependent
populations.

SMTP PROPOSED STRATEGY @®)
LANGUAGE

Identify and prioritize multimodal solutions that have
a high return on investment. Selecting investments
and operational strategies that have a high return on
investment demonstrates sound management of limited
resources. Calculating return on investment is not limited
to only financial considerations. It also includes health,
social, economic and environmental factors such as safety,
noise, travel time, vehicle operating costs, surrounding
land use and context, air quality, and wetland impacts.

5, 07007

time workers, and transportation cost as a
percentage ofincome. Avariety ofinformation
can advance conversations about what
it means to “right size” a transportation
system and support strategies that promote
equitable economic development and job
opportunities in Minnesota.

5.3 IDENTIFYING COSTS AND
BENEFITS

Terms such as return on investment, cost
efficient, and low cost/high benefit belie the
underlying assumption about which costs and
benefits are being considered. Transportation
decisions can have strong impacts on
communities’ access to jobs, healthy food,
green space, recreation, art, housing, and
healthcare facilities, yet these impacts are
not always reflected in fiscal terms. Similarly,
the costs of transportation projects are not
limited to a dollar figure. When Interstate
94 was built over the Rondo neighborhood,
the true cost of the project can still be felt
today in the loss of community cohesion and
trust in state agencies. Specifying the factors
included when calculating costs and benefits
could increase the transparency and equity
of the decision-making process.

One model used to better estimate certain
costs and benefits of transportation projects is
the Integrated Transport and Health Impacts

Model (ITHIM). ITHIM was developed to
model changes in disability adjusted life years
(DALYSs) resulting from changes in exposure
to air pollution, road traffic injury risk, and
physical activity.5? ITHIM uses fourteen data
points on travel time, mode, and distance;
physical activity levels; demographics; and
health status. It then uses a comparative
risk assessment methodology to estimate
user-defined changes in the physical activity
levels for the population.

The model has been used in Nashville,
Tennessee to estimate and monetize the
health benefits of increasing physical activity
through active transportation. In 2013
Tennessee was ranked 49th in the nation for
meeting aerobic physical activity guidelines
and had the 4th highest prevalence of
obesity (33.7%). In response, the Nashville
Area Metropolitan Planning Organization
used ITHIM to estimate the health benefits
of increased physical activity in the Nashville
metro area. In Nashville, 10 additional
minutes of active transportation per person
per week (moderate scenario, Figures 72-
73, opposite) would avert an estimated 188
deaths and 5,662 disability adjusted life years.
The health benefits were then monetized into
avoided costs, including medical expenses
and lost productivity. The project helped
Nashville factor in the economic benefits of
physical activity into their cost calculations.
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@ FIG. 72 & 73. AMODERATE INCREASE IN
OF NASHVILLE WOULD HAVE SIGNIFICANT

(Cardiovascular Diseases 31.3% 4 4326 OVERALL HEALTH AND ECONOMIC
Diabetes 11.2% & 1252 BENEFITS
2.7% + 460 The results of the Integrated Transport and Health
Dementia 3.9% * 879 Impacts Model show long-term health benefits from
, ' 2.8% * 124 increased physical activity that outweigh potential
= : _ increases in the number of pedestrian and bicyclist
‘Colon Cancer 2.6% * 94 collisions.

ECONOMIC IMPACT ANALYSIS (presentation).

Adapted from: Meehan, L. & Whitfield, G. (2015).
Calibrating the ITHIM Tool in Nashville Tennessee

$3,800 [ | Cost of lliness

= Willingness to Pay
$2,500
$2,000
$1,500
$1,000
$500
o =il mmid RN

Conservative Moderate Aggressive
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5.3.1 ADVERTISING REVENUE

Transit agencies often rely on advertising
revenue to support transit services that may
otherwise be cost prohibitive to users. One of
the most successful advertising opportunities
is to wrap a train car or bus, creating a
moving billboard that can create millions of
impressions each month. The service, which
costs about $20,000 and runs for at least 12
weeks, ¢ also creates a critical opportunity
to promote healthy behaviors. Metro Transit
trains have advertised health care and health
insurance providers, academic institutions,
and public safety campaigns. However, they
have also featured advertisements for beer
and wine, creating contradictory messages
(Figure 74, opposite).

While Metro Transitdoes have a policy against
advertising alcoholic beverages, it includes
exemptions for beer and wine, which must
include a responsible drinking message.'’
An analysis of alcohol industry magazine
ads found that 88% of responsibility
messages served to reinforce promotion
of the advertised product, failing to provide
any information about what it means to drink
responsibly.’® These advertisements can be
particularly influential on students. In a study
of the Boston’s transit system, alcohol ads
reached 43% of the rider population (over
1.2 million impressions), including 54%

of public school student riders.™® In 2015,
Metro Transit reported nearly 4 million rides
by students in the Twin Cities, about 4.7%
of all rides, demonstrating the broad reach
among youth of advertisements. This does
not include impressions made on non-riders
who see the bus or train pass by.

Alcohol plays a substantial role in motor
vehicle crashes, one of the leading causes
of death among youth. The CDC estimates
38 child and adolescent (0-19 years) deaths
each year in Minnesota can be attributed
to alcohol use, including 14 motor vehicle
fatalities. Among all age groups, alcohol is
responsible for 159 motor vehicle fatalities
per year in Minnesota.'? The costs to society
of underage drinking extend far beyond
fatalities. In 2010, underage drinking cost
Minnesota approximately $391 million in
health care costs, lost labor/productivity,
increased crime, motor vehicle crashes, and
other costs.™! Areview of longitudinal studies
provides strong, consistent evidence that
exposure to alcohol ads impacts subsequent
alcohol use by adolescents.’? In one 2006
study, researchers found that a one-third
reduction in advertising would reduce
alcohol-related mortality by about 4%.43
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O FIG. 74. MIXED MESSAGES ON TRANSIT
ADVERTISEMENTS

While the photo on the left top can encourage
safety and responsibility, competing advertisements
can attenuate their effectiveness while also
encouraging unhealthy behavior.

Source: MDH, 2016
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COMPLEMENTARY POLICY:

UNIVERSAL IGNITION INTERLOCK
DEVICES

Ignition interlock devices require a driver
to successfully pass a breathalyser test
before the car may start. In Minnesota,
first-time alcohol offenders with an
alcohol concentration of 0.16 or greater
and all second-time offenders have the
option to regain driving privileges by
participating in the Minnesota Ignition
Interlock Device Program. This allows
individuals to continue to travel for
work or daily activities when sober. The
CDC currently recommends universal
application of these devices to all
drunk-driving convictions.'* In a recent
study, states with universal interlock
requirements had 15% fewer alcohol-
involved crash deaths compared to
states with less stringentrequirements.®
Requiring a proportion of revenue from
alcohol advertisements to fund an
expansion of the ignition interlock device
program may be one way to reduce
fatalities and deter transit agencies from
seeking alcohol advertisements.

S S S
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Other metropolitan transit agencies have
restricted alcohol advertisements, to varying
degrees. The Chicago Transit Authority
(CTA) does not permit advertisements for
alcohol on any buses, on rail stations with
increased student ridership, and on no more
than 15 exterior rail car pairs or 9.99% of
total advertising space available. In a survey
of 32 major metropolitan transit agencies,
about half explicitly ban alcohol advertising,
including Seattle, San Francisco, Boston,
and Philadelphia.®

Even in cities where a ban is in place, it may
not extend to all jurisdictions. For example,
Massachusetts Bay Transit Authority
currently bans alcohol advertisements,
but the City of Boston does not. In some
cases, bus shelters and benches may
not be owned by the transit authority and
subject to its policies. Among four transit
agencies that allow alcohol advertisements
for which financial data were available
(Boston, Denver, Pittsburgh, and Portland),
alcohol made up less than 10% of the
agency’s ad revenue and far below 1%
of its total operating revenue. While
similar data were not available for Metro
Transit, if a similar scenario was assumed,
alcohol advertisement revenue would be
approximately $3 million. This is likely
an overestimation, as the Metro Transit
budgeted $3.85 million in 2014 for total
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advertising revenue.'® If $3 million were to
be absorbed by riders, fares would increase
by less than four cents per trip.

In  addition to media advertisements,
promotional events have also been
sponsored by alcohol companies, including
free transit rides on St. Patrick’s Day and
New Year's Eve, two holidays that have
seen predictable increases in the number
of crashes and deaths due to alcohol-
impaired driving. On these days, Metro
Transit provides free transit rides sponsored
by alcohol companies. According to their
own analysis, ridership on St. Patrick’s Day
increased by 19.5% over baseline estimates
from 2012-2016. It is not clear how much
of this increase is directly attributable to
the price promotion, although research has
shown that riders are sensitive to changes
in price.®® While some users may have
taken transit regardless of price, for others
the promotion may have spurred them to
reconsider their transportation options. It is
not known whether these latter users would
have otherwise driven, walked, taken a taxi,
or traveled by some other mode.

If all the increased ridership occurred during
the promotional period (after 6:00pm) at a
value of $1.75 per ride (ignoring users with
unlimited ride passes or who would not
otherwise pay extra), $73,000 in free rides

were provided per year on average. While not
inconsequential, this number is dwarfed by
the roughly $300 million per year operating
budget. For comparison, in 2014 the average
economic cost to Minnesota was $62,000
per alcohol-related crash,'” meaning about
one crash would need to be prevented per
year to cover lost revenue (although Metro
Transit would not be reimbursed directly).
It is also important to note that this is a
unique and valuable opportunity for a
sponsor to be identified with messages of
both safety and free transportation. Other
potential sponsors, such as foundations,
health insurance agencies, and public safety
campaigns may be interested in sponsoring
these promotional events in place of alcohol
companies.

Despite the strong research supporting a
link between alcohol advertisement and use,
the substantial societal costs of underage
drinking, and the relatively modest revenue
generated, transit agencies may still feel
compelled to use alcohol ads to close gaps
in federal and local funding. This represents
a market failure in which transit agencies are
asked “to pay” (in reduced ad revenue) for
societal benefits (reduced alcohol-related
costs) thatdo not benefitthem. In other words,
transit agencies do not see the economic
returns of banning alcohol ads. Increased
advertising by insurance companies (that

Source: Sacks, Gonzales,
Brewer, 2015; MetCouncil

$391
MILLION

Estimated
societal costs
of underage
drinking in
Minnesota
(2010).

© FIG. 75. ALCOHOL COSTS

Societal costs of alcohol outweigh alcohol ad revenue.

Bouchery, Tomedi, &

<S3
MILLION

Estimated
revenue
generated
by alcohol
advertisements
on Minnesota
public transit
(2010).
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benefit from reduced alcohol-related health
risks) may be one approach to correcting
the market failure. Additionally, there is
an opportunity cost to allowing alcohol
advertisements. Instead, MnDOT could
help transit agencies generate ad revenue
through innovative messaging that promotes
health, safety, and community. Additionally,
MnDOT could create model policy language
on banning alcohol advertising and track
adoption of policies by the 70 public transit
systems in Minnesota.

5.4 CONCLUSION

Ideally, a strong, equitable transportation
system provides all Minnesotans with
access to jobs, education, social services,
recreation, and other connections essential
for a high quality of life. Minnesota is
advancing toward this vision, but financial
constraints increasingly exert pressure to
prioritize short-term economic gains. A
utilitarian  prioritization of projects may
serve the greatest number of people, but
perhaps not those who could benefit most.
By applying a long-term, health-centric
approach, transportation planners can better
understand the costs borne by society that
are difficult yet essential to account for in
order to make responsible investments.
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5.5 RECOMMENDATIONS

O Over the next four years, MnDOT

should consider exploring the
potential utility of new models and tools
that capture the social and health benefits
and costs of transportation projects. This
may include Health Impact Assessment, the
Integrated Transport and Health Impacts
Model, Social Return on Investment
(SROI), and multiple mini cost-benefit
analyses for different stakeholder groups
(e.g., government agencies, community, or
environment). These models can quantify in
economic terms the financial, environmental,
and social impacts of transportation projects.
Further analysis can attribute the costs and
benefits by stakeholder group.

D> See 2017 SMTP Work Plan: Refine the
methodology used for calculating return
on investment.

O Given limited resources, MnDOT

must constantly weigh costs and
benefits in order to prioritize investments.
To better inform this process and advance
an equitable transportation system, MnDOT
should consider demographic and health
data in order to ensure systems are
accessibleand available to serve therange
of needs of a community. This may include
data on evening and weekend employment,
car availability, and transportation cost-

burdened households. Engaging those most
dependent on multimodal transportation
systems in the planning and decision-making
process can further help identify and support
critical connections.

>> See 2017 SMTP Proposed Performance
Measures: Average annual number of
jobs accessible within a 30-minute transit
commute during AM peak.

O MnDOT should work with transit

agencies, the Metropolitan
Council, and cities to review and revise
transit agencies’ formal policies to ban
alcoholadvertisements ontransit property
by 2020. This ban should extend to contracts
with advertising corporations and other
contractors. Enforcement protocols should
include fines and publicly-available data on
alcohol advertisement revenue. MnDOT, as
a government agency, shares responsibility
for protecting Minnesotans from harm
caused by alcohol consumption, especially
in youth populations. The relatively modest
gains in operating revenue are dwarfed by
the potential costs to society of alcohol-
related health impacts. Adoption of model
policies by public transit systems should be
tracked as a performance indicator. State
legislators could consider further action by
banning alcohol advertisements on all state-
owned property.

D> See Also: MnDOT Greater Minnesota
Transit Investment Plan
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6. SMTP ASSESSMENT: EQUITY

Advancing equity is key to Minnesota
reaching its full potential as a state where
everyone can be happy, successful, and
healthy. Throughout the revisions of the
SMTP, equity was brought up numerous
times by each of the work groups. In
recognizing the importance of considering
equity in long-term plans, MnDOT has
taken a significant step toward building a
transportation system that is just, fair, and
equitable. This section of the HIA defines
equity, identifies places in the draft SMTP
that support equity, and suggests activities
that promote a more equitable and healthy
transportation system.

6.1 EQUITY VS EQUALITY

Government has a responsibility to help
ensure every Minnesotan has the opportunity
to flourish and reach their full potential. A
common approach is to treat everyone the
same, distributing resources equally. For
example, public school education is available
to all children in a community, with established
quality standards. Despite seemingly equal
treatment, graduation rates vary greatly by
race and ethnicity. While equality focuses on
treating everyone the same, equity focuses
instead on treating everyone fairly. This
includes a recognition that not everyone is
starting on even footing. To ensure homeless
or highly mobile youth can still receive a

quality education, additional resources
are afforded to meet their transportation
needs and keep them in the same school
if possible. An equitable system is one in
which everyone has a chance to reach their
full potential, regardless of race, sexual
orientation, gender, religion, income, origin
of birth, or any other socially constructed
barrier.

In Figure 76 (opposite), there are three
individuals that each receive an equal
size box to stand on, yet the outcome
disproportionately favors the taller person. A
more equitable solution would be to provide
each person with a box sized appropriately
to allow all three to see over the fence.

Equity challenges the existing ethical
framework used to make decisions. Many
public agencies try to maximize the use of
limited resources by achieving the greatest
good for the greatest number of people.
For example, if most people drive to work,
ensuring that the roads are in good condition
and not congested may benefit the most
number of people; however, this utilitarian
approach does not benefit everyone equally,
particularly people who may not have the
financial resources to own a car. An equitable
approach would be to distribute resources to
maximize the benefit to those most in need.
This approach may allocate more funding
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© FIG. 76. ILLUSTRATION OF EQUALITY
VS. EQUITY

While equality focuses on treating everyone the same,
equity focuses instead on treating everyone fairly.
Government has a responsibility to ensure every
Minnesotan has the opportunity to flourish. Inherent in this
responsibility is a focus on creating a equitable systems in
which everyone has a chance to reach their full potential,
regardless of race, sexual orientation, gender, religion,
income, origin of birth, or any other socially constructed
barrier.

EQ UAL |TY The top depiction shows the outcome of treating everyone
the same, where resources are distributed equally. This
ends up benefiting some while disadvantaging others.

The middle depiction illustrates individual equity, where
resources are distributed according to need with the aim
of granting equal access. This results in a more fair and
just outcome, where everyone has the opportunity to
flourish.

The bottom depiction show systemic equity, where all
people have access to achieve the same outcome without
the need for additional accommodations because the
systemic barrier (cause of the inequity) was removed.

individual
EQUITY.

Source: MDH, 2016

systemic
EQUITY
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toward transit to provide greater access to
job opportunities for low-income families.

6.1.1 INCLUDING HEALTH EQUITY
IN HIA

In 2014 MDH examined inequities in the
health of Minnesotans, summarized in
the Advancing Health Equity report to the
legislature. This report specifically named
structural racism as an underlying driver
of health inequities in Minnesota, while
recognizing that there are many other
contributing factors, such as discrimination
based on gender, sexual orientation,
income, education, and race. In an effort
to move toward a state in which all people
can reach their full health potential, HIA can
further describe how policies, plans, and
projects contribute toward or help alleviate
health inequities. Health equity is addressed
throughout this HIA. Following are the
sections of the HIA that specifically concern
equity.

Baseline Assessment

Chapter 2

The baseline assessment summarizes the
demographics, travel behaviors, and the
health status of Minnesotans, pointing out
when possible the differences in social,
economic, and environmental conditions in

which people live.

All regions of Minnesota can expect to
see continued growth of both minority
and elderly populations, requiring
our transportation system to adapt to
accommodate their distinct needs.
People of color are less likely to make
at least $15 per hour compared to
whites, even when they have the same
level of education. There is a pattern of
concentration of low- and high-income
households at both local and regional
levels.

Minnesota’s students of color graduate
at lower rates compared to their white
peers.

Homelessness continues to disrupt
families who often also face significant
transportation challenges.

Families of color have less access to
a private vehicle compared to white
families.

Low-income and people of color rely
more on transit, walking, and biking
than whites, yet often feel less safe
doing so.

Women are underrepresented among
commuters who bike.

Life expectancy can vary greatly from
neighborhood to neighborhood and
is associated with income and race.
Infant mortality and other adverse birth
outcomes are much more likely for
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mothers of color.

» Chronic diseases, including diabetes,
obesity, and cardiovascular disease,
continue to disproportionately burden
Minnesotans of color.

* Some communities in Minnesota have
less access to healthy food.

Safety from Crime

Section 3.3 — Transportation Safety

Fear for personal safety can play a strong role
in where people go and how they get there.
This can vary greatly from neighborhood to
neighborhood depending on many factors,
including the design of the urban environment
and the level of investment in safe biking and
walking.

Racial Profiling

Section 3.4 — Transportation Safety

One strategy to improve safety is to enforce
the rules and laws that govern transportation
systems. To advance equity, transportation
and law enforcement agencies must work
together to ensure that no one group or
community is targeted due to their race or
ethnicity.

Maintenance of Pedestrian Routes
Section 3.5 — Transportation Safety
Severe weather, including flooding and heavy
snow, can impact all modes of transportation.
Route clearing should be done in ways that

do not burden other modes of transportation,
such as when snow plows block curb cuts
and make sidewalks impassable for people
with disabilities.

Community-Sensitive Framework

Section 4.2 — Healthy Communities

Two aspects of the proposed Community-
Sensitive Framework tie directly to equity.
First, this approach emphasizes strong
community engagement that is appropriate to
the scale and nature of the project. Second,
the framework suggest identifying areas of
both concentrated poverty and wealth.

Active Transportation

Section 4.4 — Healthy Communities
Increasing the safety, accessibility, and
availability of transit, biking, and walking
routes will benefit those who have limited
access to cars, including many low-income
households and communities of color. These
communities would also benefit the most
from a health perspective as they frequently
have fewer opportunities to engage in
physical activity and are disproportionately
burdened by chronic disease.

Public Transit Service Hours

Section 5.2 — Critical Connections

In Greater Minnesota, transit hours are
typically less than 10 hours per week with no
weekend service. This may serve those with
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jobs during standard 9-5 business hours,
but there are many low-wage workers with
shifts outside of these limited hours that
may benefit the most from accessible transit
service.

6.1.2 EQUITY IN THE SMTP

Numerous aspects of the transportation
system have impacts on equity. Below is a
list of specific mentions of equity in the draft
2017 SMTP, although there are many other
proposed changes that could impact equity
in Minnesota.

Trend Analysis

Chapter 3

Some of the first steps in the SMTP revision
process included looking at how Minnesota
is changing. The SMTP describes changes
in demographics, travel behaviors, the
environment, the economy, and technology.
One of the trends describes racial disparities
and equity in Minnesota, noting that
“Advancing equity in Minnesota is critical
to the health and well-being of the state.
It is critically important to make sure that
all people have access to a healthy and
prosperous future.”

Objectives

Chapter 6

Of the five objectives of the SMTP, two were
re-framed in the 2017 revision to include
equity. The following changes were made to
the “What this is about” section that describes
the purpose and scope of that objective.

* Open Decision-Making now
emphasizes the process by which
decisions are made, with important
considerations of “socio-economic
equity and individual ability,” as well
as strong engagement with affected
communities allowing opportunities for
the public to influence decisions.

* Health Communities focuses on the
health implications of transportation
decisions. It focuses on how fiscal
resources are allocated to ensure
projects are safer, sustainable, and
tailored to the surrounding physical,
economic, and human context.
This objective seeks to “ensure that
Minnesota is advancing equitable
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access to opportunities.”

Strategies

Chapter 6

The 2017 revision focuses heavily on revising
the strategies for achieving each of the five
objectives. While many strategies could have
impacts on equity, four included equity in the
title or description (abridged below in italics).
Full descriptions are available in the SMTP
under the objective name in parenthesis.

1. Support and develop multimodal
connections that provide equitable
accesstogoods, services, opportunities
and destinations (Critical Connections).

2. Support and implement approaches
that preserve Minnesota’'s natural
resources, avoid causing environmental
harm, and improve environmental
quality. ... Minimizing negative impacts
from the transportation system in
[communities of color and low-
income households] is an important
aspect of advancing equity through
the transportation system (Healthy
Communities).

3. Support  economic  vitality and
create and maintain jobs through
transportation infrastructure
investments. ... A particular focus
should be placed on ensuring that
economic development activities work
to advance equity for all people in

Minnesota (Healthy Communities).

4. Plan, design, develop, and maintain
transportation infrastructure  and
facilities in a way that reflects and is
informed by the surrounding context.
... The principles of context sensitive
solutions should guide plans and
projects to address environmental,
economic and social needs while
involving a broad range of stakeholders,
advancing equity and creating lasting
value for communities (Healthy
Communities).

Work Plan Items

Chapter 7

Some topics or challenges that arose during
the SMTP revision require additional time
and resources to fully address. These items
are added to MnDOT’s four-year work plan.
Below are the titles of two proposed work
plan items that address equity. Additional
information on each can be found in the
SMTP.

1. Study how transportation affects equity
and identify transportation strategies
and approaches that will meaningfully
reduce disparities.

2. Pilot tools and strategies to better
incorporate equity into project-level
decision-making.
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6.2 RECOMMENDATIONS

MnDOT has made significant strides to
include equity considerations in Minnesota’s
transportation system. Continuing the work
in this area will strengthen communities
and promote health equity. The following
recommendations encourage MnDOT to
advance a vision for an equitable and healthy

transportation system.
O 1 Define what equity means in
transportation, and include
transportation equity in the Minnesota
GO Vision. As a first step, MNnDOT should
continue to detail what an equitable
transportation system looks like. Ensure that
MnDOT’s definition of equity includes health
and is consistent with MDH’s definition of
health equity: a state in which all persons
have the opportunity to reach their full “health
potential” and be as healthy as they can. Add
equity as a guiding principle of the Minnesota
GO Vision.

O Study, document, and report
on inequities in Minnesota’s
transportation system and define
MnDOT’s role in reducing those

inequities. Over the next four years,
MnDOT should evaluate their processes,
policies, and practices through an equity
lens, similar to MDH'’s efforts summarized

in the Advancing Health Equity report to the
legislature. As part of this effort, MnDOT
should engage with many stakeholders,
including local and regional transportation
partners, MDH, and multimodal users of the
transportation system, especially resource-
poor communities that rely on an affordable,
flexible, and reliable transportation system.

O Prioritize investments in
communities that have

faced historical disinvestment. This
recommendation includes understanding
past divisions caused by transportation
projects, and actively working to heal
those divisions. For example, the Rondo
neighborhood was largely displaced with the
construction of 1-94 between Minneapolis
and St. Paul. Repairing the damaged
relationships with this community does not
require dismantling the highway, but rather
investing the human and financial resources
to help meet their transportation needs.

The Minnesota legislature can support
MnDOT’s efforts by creating dedicated
funding for projects that could increase equity.
Projects may include those that improve
door-through-door mobility for people with
disabilities, improve transit access for
communities with low car ownership rates,
and reduce transportation cost burdens for
low-income families.
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. GLOSSARY OF ACRONYMS

HIA — Health Impact Assessment

HiAP — Health in All Policies

MDH — Minnesota Department of Health

MnDOT — Minnesota Department of Transportation
SMTP — Statewide Multimodal Transportation Plan
ITHIM — Integrated Transport and Health Impacts Model
PPP — Public Participation Plan

VMT - Vehicle Miles Traveled

CDC - Centers for Disease Control and Prevention
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Il. SCREENING AND SCOPING CHECKLIST

This section summarizes the screening and scoping steps of the HIA. The goal of screening
is to ensure the HIA is feasible and adds value to the decision-making process, and scoping
identifies the priority health determinants, research questions, and roles for the HIA. The
following checklists were developed based on the Minimum Elements and Practice Standards

for HIA? in order to demonstrate fidelity with established best practices.

SCREENING CRITERIA ADDRESSED NOTES

Decision event identified?

YES

Adoption of strategies, work plan in
SMTP update.

HIA adds value?

YES

Substantial long-term impacts,
including on equity. Health not
currently holistically/systematically
considered.

HIA feasible?

YES

Resources, data available.
Integration into SMTP process
creates clear and appropriate
timeline.

Notification of decision?

YES

MnDOT active partner, work groups
informed.

2Bhatia, R., Farhang, L., Heller, J., Lee, M., Orenstein, M., Richardson, M., & Wernham, A. (2014). Minimum

Elements and Practice Standards for Health Impact Assessment, Version 3. Retrieved from hiasociety.org
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SCOPING CRITERIA  ADDRESSED NOTES

Roles identified? YES MDH and MnDOT stgff to meet every
three weeks to coordinate next steps.

Goals established? YES See Chapter 1 of the HIA.

Project required an iterative process to
identify questions raised in work group
meetings, determine if feasible and
Assessment plan YES valuable to assess for health impacts, and
established? establish appropriate methodology. Due
to broad nature of SMTP, characterization
of health impacts was not always
possible.

Stakeholder engagement YES Integrated with SMTP Public Participation
plan established? Plan (see Chapter 1).

Initial scoping meeting with stakeholders
held in early stages of project to help
inform direction of assessment and
specific topics of interest, but potential
changes to strategies were not yet
identified at that point. Instead, scoping
meeting identified three objectives (work
groups) to prioritize for assessment stage.
Equity was considered through the

HIA, although the nature of this plan
precluded evaluation of direct impacts
and especially disparate impacts. Existing
Plan to evaluate inequities? YES disparities by race, income, geography,
age, and other factors were included in
baseline assessment and in assessment
findings where data were available. Data
gaps were noted.
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I1l. TIMELINE

The HIA was screened and initiated in August 2015 and concluded approximately one year
later. Initial meetings between MDH and MnDOT project staff outlined the process for both
the SMTP revision as well as the HIA, although many adjustments to that process were made
throughout the project. The HIA’s timeline was largely dictated by the series of five work group
meetings for each objective area of the SMTP, summarized below.

SMTP WORK GROUP
TIME MEETING HIA TASKS
Summer 2015 : e Screen HIA
1. Review 2012 SMTP . Review 2012 SMTP
» Stakeholder input on process
Fall 2015 . . » Establish assessment plan
2. Review trend analysis :
apers * Baseline assessment
Papers. » Stakeholder input on process
Winter 2016 . - » Assessment of proposed changes
3. Begin revisions/ : o
o o to strategies, objectives, performance
additions to objectives and :
. measures, and work plan items.
strategies.
4. Finish draft changes to
objectives and strategies.
Spring 2016 5. Review performance * Present HIA findings and
recommendations
measures and work plan
items.

APPENDIX
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V. ACKNOWLEDGMENT OF
UNANSWERED QUESTIONS

HIAs are frequently unable to answer all the questions that arise throughout the project. This is
often due to a lack of time, lack of information or data, or because the question is beyond the
scope of the current HIA. Below are some of these unanswered questions of interest.

1. How will the projected rise in autonomous vehicles (AVs) affect physical activity, access
to goods and services, air quality, safety, and economic opportunities, especially for
low-income communities and those with disabilities?

b. AVs may increase the ease of door-to-door services, increasing the mobility for
some while reducing the incentive for physical activity for others.

c. AVs promise to be safer and more energy efficient, but there could be increased
environmental impacts from battery manufacturing and electricity production.

d. AVs may threaten to replace transit and mobility services, displacing some
workers (e.g. taxi drivers) while creating new economic opportunities for others.

2. With commutes that are less stressful and more productive, AVs may incentivize urban
sprawl.

3. How do transportation systems (including their accessibility, travel time, reliability, and
sense of personal security) impact the stress and mental health of its users?

4. How could air quality guidelines in the SMTP affect land use decisions along
transportation corridors, including alignment of bike paths along roads, residential
zoning, and use of environmental buffers?
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V. METHODOLOGIES

CO-BENEFITS AND RISK ASSESSMENT (COBRA)

The COBRA model (version 2.7) was developed for the EPA to provide preliminary estimates
of monetized health impacts of a user-defined emissions scenario. This is accomplished by
comparing the ambient concentration of PM 2.5 in the scenario to the “business-as-usual”
estimates for 2017, the year of analysis. The difference in PM 2.5 are then translated to
changes in health effects using epidemiological studies in a Source-Receptor (S-R) Matrix.
These health effects are then monetized in order to capture the aggregate impact across
health conditions using a 3% discount rate to account for the variation in willingness to pay for
a benefit over time. COBRA is a screening tool only, and its results should not be considered
adequate for policy-making independent of additional analyses.

While this model uses the best available evidence, in some cases more than one estimate was
available without a clear difference in the strength of the studies. COBRA uses both estimates
to produce a Low Case and a High Case to provide a range of reasonable values. For example,
the valuation of human life, can be difficult to estimate, especially for infants. This study reports
both the Low Case and High Case estimates as a range.

Pollution emission scenarios can apply to any or all of fourteen major categories at the state
or county level. For this report, only on-road sources of pollution were considered. More
information is available at the Co-Benefits Risk Assessment Screening Model webpage: www.
epa.gov/statelocalclimate/co-benefits-risk-assessment-cobra-screening-model.

AREAS OF CONCENTRATED POVERTY & WEALTH

Income levels and demographics were provided by the American Community Survey 2014
five-year estimates for median household income by census tracts in Minnesota. The cost
of living (COL) was provided by the Minnesota Department of Employment and Economic
Development (DEED) at the county level. The COL estimates are to meet the basic needs for
health and safety for a “typical” family of three in Minnesota, which is defined as one full-time
worker, one part-time worker, and one child. More information is available at the DEED Cost of
Living in Minnesota webpage: http://mn.gov/deed/data/data-tools/col/.
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There are several limitations to these data worth noting. First, as is the case with all survey data,
household income was self-reported and may be subject to bias. Second, the COL estimates
for a “typical” family of three may not represent the costs for other family compositions, such
as a single parent with two children. About 65% of households are family households, 79%
of which have two parents, and the average number of hours worked is 33.7 per week. COL
estimates are available for a user-specified family composition, so areas of concentrated
wealth and poverty were also identified using the COL estimates for a single parent with two
children (not shown). Compared to the original analysis, the second analysis found fewer
areas of concentrated wealth (16 vs 72) and more areas of concentrated poverty (138 vs 123),
but the overall patterns for the state and Twin Cities metro area were highly consistent. Finally,
the COL estimates are for the county. In this analysis, MDH assigned the county-level COL
estimates to the census tracts comprising the county. There may be discrepancies between
the COL for urban versus rural census tracts within a single county.

HOSPITAL RESILIENCY TO FLOODING

Data on healthcare facilities regulated by the Minnesota Department of Health (MDH) (e.g.
nursing homes, supervised living facilities, hospitals, surgical centers, clinical labs, birth centers,
hospice, dialysis providers, and others) were obtained at the MDH Health Regulation - Facilities
and Professions website: www.health.state.mn.us/divs/fpc/directory/providerselect.cfm. These
facilities were geocoded and those located within a quarter mile of an area designated as a
Special Flood Hazard Area (SFHA), i.e., areas defined by the Federal Emergency Management
Agency (FEMA) as the area that will be inundated by a flood event having a 1-percent change
of being equaled or exceeded in any given year, were retained. A half-mile buffer was applied
to each healthcare facility to capture proximal access roads.

Locations and designations of FEMA-SFHA areas were obtained directly from the
Minnesota Department of Natural Resources. For seventeen counties, no floodplain data
were currently available (i.e., Carlton, Clearwater, Cook, Cottonwood, Crow Wing, Dodge,
Faribault, Hubbard, Jackson, Kanabec, Koochiching, Lake, Martin, Pipestone, Rock, Waseca,
Watonwan). Therefore, any facilities, as well as their access roads, located in these counties
were not included in the mapping and estimation of total roads and Minnesota Department of
Transportation (MnDOT) highways potentially impacted by extreme flood events.
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Spatial data on Minnesota’s roads were obtained from the Minnesota Geospatial Commons
Roads webpage: https://gisdata.mn.gov/dataset/trans-roads-mndot-tis. This dataset represents
centerlines for all public roads within Minnesota, broken from intersection to intersection, as
reported to the MnDOT at the end of 2012. All roads within a quarter mile of a designated
SFHA area were selected. A half-mile buffer was applied to each healthcare facility to capture
proximal access roads. Roads were clipped to this buffered (and dissolved) layer and flood
vulnerable access roads were selected that crossed the outline of a FEMA-SFHA area. This
same approach was applied to data on highways MnDOT owns and maintains as part of
the MnDOT trunk highway system, which was obtained from the MnDOT GIS Data Products
webpage: www.dot.state.mn.us/maps/gdma/gis-data.html.

GREATER MINNESOTA TRANSIT SERVICE PRIORITY AREAS

Data on the span of public transit service for 62 towns and cities in Greater Minnesota was
provided by MnDOT Transit Operations. The data were originally gathered as part of the
Greater Minnesota Transit Investment Plan. These data were matched to census data on
means of transportation to work by time leaving home (B08132) for urban areas in Minnesota
(ACS 2014 five-year estimates) and represented graphically using GIS (ArcMap 10.2).

Using census data, MDH computed the total percent of workers who left for work between
12pm and 11:59pm, which ranged from 8.2% to 26.4%, with a mean of 17.8% and a standard
deviation of 3.9%. To select priority areas, MDH selected urban areas that met the following

conditions:
* Atleast 15% of workers left for work between 12pm and 11:59pm.
*  Weekday service hours were less than 14.

* No Saturday or Sunday service was offered.

Limitations of these data include the completeness of the span of service data, which were
only available for 62 of the 111 urban areas in Minnesota, including the Twin Cities metro area.
These data only access the time availability of transit service and not the geographic access.
The percent of workers leaving for work in the afternoon was chosen as an approximate
indicator of the potential demand for expanded service hours beyond the standard 6am-6pm
timeframe. However, this may exclude other potential riders such as the unemployed who may
rely on transit for seeking job opportunities.
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MOTOR VEHICLE CRASHES ATTRIBUTABLE TO WEATHER CONDITIONS

Data from the National Highway Traffic Safety Administration’s Fatality Analysis Reporting
System from 2006-2012 were provided by Shubhayu Saha, PhD, from the Centers for Disease
Control and Prevention. Crashes related to weather were identified if the police crash report
included at least one of the following: bad weather, rain, snow, fog, bad road, wet road, or icy
road.
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VI. HIA EVALUATION AND MONITORING PLAN

This section describes the evaluation of the HIA along with the HIA monitoring plan. The
HIA evaluation reflects on the goals of the HIA by assessing its process and impact. The HIA
monitoring plan is used to track the effects of the proposed policy, project or program on health
outcomes and/or determinants of concern.

The overall goal of HIA was to inform the revision of the SMTP from a health perspective. It was
applied to three SMTP objectives of Transportation Safety, Critical Connections, and Healthy
Communities as well as an additional brief on equity (see Part Il). Specifically, the five stated
goals were:

1. Participate in the SMTP work groups.

2. Assess selected objectives and strategies for connections to health.

3. Provide recommendations to maximize health benefits and minimize health risks.

4. Demonstrate the value and feasibility of a Health in All Policies (HIAP) approach.

5. Build capacity among MnDOT staff to conduct or use HIA findings.
The HIA Process Evaluation will address the first three goals. The HIA Impact Evaluation will
address progress toward goals four and five. The HIA Monitoring Plan will describe plans to
track the effects of the HIA.

HIA PROCESS EVALUATION

As detailed in Part Il of this report, HIA staff participated in three of the six SMTP work groups.
Within those three work groups, the HIA assessed selected strategies, performance measures,
and work plan items and offered a total of 22 recommendations to MnDOT on opportunities to
maximize positive impacts on health while minimizing potential risks. Beyond this fulfillment of
the first three goals, it is important to note several strengths and limitations to how the HIA was
designed and undertaken.

STRENGTHS

This HIA makes several contributions to the field. First, it demonstrates how HIAs can efficiently
integrate into existing processes. This HIA took advantage of both the extensive community
and stakeholder engagement efforts of the SMTP and the initial trend analysis which helped
inform the baseline assessment of the HIA. Because HIAs can be time and resource-intensive,
finding efficiencies such as these can increase feasibility.
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Second, this HIA benefitted from a close partnership with MnDOT staff who were coordinating
the SMTP revision and drafting the 2017 SMTP. Working directly with these staff allowed the
HIA to be more responsive to new changes or questions that arose throughout the project. The
fact that both MNnDOT and MDH are state agencies also contributed to an efficient process due
to the mutual understanding of state government processes.

Finally, coordination among staff of the two agencies was facilitated by a strong communications
plan. Periodic in-person meetings allowed for in-depth discussions and planning, while instant
messaging and email were used for quick questions, clarifications, and sharing documents.
Like all HIAs, the timing of the release of the report is critical. Unlike many HIAs, however,
the release was able to be coordinated with the release of the SMTP with consistent and
complementary messaging strategies.

LIMITATIONS

While HIAis a flexible tool, adapting it to the unique needs of a project can pose new challenges.
Documenting these challenges can help other HIA practitioners and advance the field. This
HIA has three notable limitations.

First, as is detailed in Part |, MnDOT engaged in extensive community and stakeholder
engagement to inform the SMTP. However, these efforts were not specific to the HIA, and the
direction and decisions made in the HIA were not made by those potentially impacted by the
decision. This is partly due to the difficulty in defining who would be impacted by such a broad
and long-term policy. In many ways, this HIA was about informing the way decisions are made
and recommends stronger community engagement to be incorporated into those processes.
Still, this presents an interesting challenge for the HIA field when incorporating HIA into other
decision-making processes.

Second, HIA framework acknowledges that there are many social and environmental
determinants of our health, yet there are limits to how many of pathways can be explored
within a single HIA. Typically an HIA will select three to five health determinants that are
prioritized by the community and stakeholders and examine the potential effects on those
health determinants by the proposed policy, plan, or project.

'///////////////// SISISSS SIS S SIS S ST LSS S LSS LSS SIS SSSS S S S S
race 144 ///////// //////////// /////////// MDH MNDOT SMTP HEALTH IMPACT ASSESSMENT
SIS S S S S S 7SI IIIIIIIITI SIS II SIS IS I SIS SIS IS S



An initial meeting with stakeholders to help guide the HIA identified several areas that were
of particular importance, including accessibility, land use, communications, climate change,
decision-making processes, and equity. Many of these topics were addressed at least in part
through the HIA. Accessibility was already being closely examined by MnDOT, and land use
decisions were identified as an issue in the SMTP, but one that requires additional collaboration
beyond the scope of the SMTP. Remaining and unanswered questions are included in section
IV of the Appendix. Rather than adhering closely to specific health determinants, the HIA team
of MDH and MnDOT staff decided to retain flexibility to assess any proposed strategy that
would benefit from a health perspective.

Finally, an HIA distinguishes itself from other types of assessments or reports by predicting
potential changes to the health status of a community due to a proposed policy, plan, or project.
While the decision of how to revise the SMTP carries important implications for health, the
SMTP rarely speaks at a level of granularity that makes it possible to predict potential impacts.
In addition to its broad language, the wide geographic and long-term scale of the SMTP makes it
difficult to identify a specific population on which to base potential impacts. While some models
(such as for flooding or changes in air quality) were available, other impacts were based on
best practices in public health and community engagement to inform the implementation of
various strategies and initiatives identified in the SMTP.

In retrospect, this HIA would have benefited from two changes. First would be to expand the
number of individuals on the HIA team participating in the work groups. Due to limited resources,
usually only one or two staff members from MDH were able to attend and were well-informed
enough to assess proposed strategies. Including more people from varied disciplines would
help identify, detail, and assess key questions arising in the work groups. Second, this HIA
could have integrated more closely with the Public Participation Plan to capture stakeholder
feedback that was more specific to health.
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HIA IMPACT EVALUATION

The impact evaluation attempts to judge to what degree the recommendations were adopted
and implemented and how the HIA influenced the decision-making process. The impacts on
goals four and five are described as follows.
1. Demonstrate value of HIAP approach
While many have advocated for advancing Health in All Policies (HIAP), few have
detailed how to operationalize this framework. This project demonstrates the value of
HIA as one tool to bring a health perspective to other sectors in a mutually-beneficial
way. A post-process survey of work group members can capture the perceived value of
this approach, as well as monitoring public discourse through social media and formal
comments on the SMTP relating to health.

2. Build capacity among MnDOT staff to conduct or use HIA findings
MnDOT staff were involved in each step of the HIA, from initial screening of the HIA
through reporting and dissemination. Capacity among MnDOT staff may best be
assessed by monitoring actions taken by MnDOT to conduct, include, or reference
HIAs over the next four years.

An HIA often leads to impacts beyond informing the decision at hand. This HIA’'s impacts
include strengthened partnerships and identification of common barriers and opportunities.

3. Strengthened partnerships

While MnDOT and MDH have shared a collaborative partnership for years, this project
strengthened the partnership even further. Additional understanding of the transportation
system was gained by the MDH Climate & Health Program staff conducting the HIA and
additional understanding of health impacts was gained by the MnDOT Policy Planning
Unit staff leading the SMTP revision process. In addition, a number of MnDOT staff from
across the agency who served on the three SMTP objective work groups expressed
support for the HIA opportunity and appreciation for having health at the table in the
SMTP decision-making process. While achieving a vision of Health in All Policies
will require strong agency leadership, relationships between programmatic units and
across agency staff are also essential.
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4. ldentification of common barriers and opportunities

Another impact of the HIA is a deeper understanding of how the levels and sources of
transportation funding have important implications for public health goals. For example,
pedestrian and bicyclist projects are often limited not by a lack of perceived value, but
by limited dedicated funding. Other sources of transportation funding are for specific
initiatives which may not be aligned with public health goals. For example, this report
has detailed the trade-off between increasing walking and biking and the expected
rise in the total number of crashes, even if the rate of crashes declines. If a funding
source is provided to reduce the number of crashes, it may limit considerations of
all associated health benefits or risks. While complicated, public health professionals
would be wise to understand and support dedicated funding for transportation projects
that benefit health.

HIA MONITORING PLAN
The purpose of the HIA Monitoring Plan is to track the effects of the SMTP on health outcomes
and/or determinants of concern. The plan describes the short-term and long-term monitoring
that is proposed within currently available resources and the mechanisms for reporting
outcomes to decision makers.

SHORT-TERM MONITORING

Once the SMTP is finalized and accepted in early 2017, MDH staff will review if any changes
have been made related to recommendations set forth in this HIA. Because the HIA was
integrated into the revision process, it is likely that changes were made to the SMTP at least
in part as a result of MDH staff participation in work group meetings. Changes resulting from
participation are harder to capture or document but may have contributed the most to including
health in the SMTP. For example, MDH staff shared details about MDH’s own examination
of health equity, culminating in the 2014 Advancing Health Equity report to the legislature.
The current draft of the SMTP includes a work plan item to undergo a similar effort to define
transportation equity, specifically referencing the MDH report.
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LONG-TERM MONITORING

If sufficient support is available, project staff from MDH and MnDOT should review HIA
recommendations as part of the next SMTP revision in four to five years. This review can focus
on progress toward work plan items, new challenges resulting from changes to the SMTP, and
renewing the MDH/MnDOT memorandum of understanding (MOU) set to expire that year. One
of MnDOT'’s proposed work plan items is to maintain the trend analysis library which can help
monitor changes in the demographics, travel behaviors, and health of Minnesotans.

MECHANISMS FOR REPORTING OUTCOMES TO DECISION MAKERS

Health equity and Health in All Policies (HIAP) are priorities of the current MDH leadership,
particularly the MDH Commissioner. Whenever the SMTP or related work plans are
implemented that address the HIA recommendations, health equity and HiAP, MDH Climate
& Health Program staff will inform the MDH Commissioner of these updates. An anticipated
example is the SMTP work plan item to create a Transportation Equity report modeled after the
2014 MDH Health Equity report.
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FOR MORE INFORMATION OR TO
MDH OBTAIN COPIES OF THIS REPORT:

ONLINE: www.health.mn.gov/mnhia
MINNESOTA CLIMATE AND HEALTH PROGRAM E-MAIL: hea|th.hia@state.mn_us

ENVIRONMENTAL IMPACTS ANALYSIS UNIT PHONE: 651-201-4899
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