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« Accountability, Transparency &
Communication

* Traveler Safety

e Transportation in Context
» Critical Connections
 Asset Management
 System Security





















- |s flexible and nimble enougn
to adapt to changes in society,
technology, the environment
and the economy



Guiding Principles

- Leverage public investments to achieve multiple purposes
« Ensure accessibility

- Build to a maintainable scale

- Ensure regional connections

- Integrate safety

- Emphasize reliable and predictable options
- Strategically fix the system

- Use partnerships




Minnesota is changing is ways that will
impact how people and goods move
throughout the state.

The Statewide Multimodal
Transportation Plan is a 20-year plan




Review recent past, make
educated guesses about the future

Ask what the changes mean for
transportation in Minnesota



Environment
Climate Change
Environmental Quality

Transportation Behavior
Urban & Rural Population Trends

Transportation Behavior Changes
Mobility as a Service
Teleworking & e-Shopping

Population
Demographic Trends in Minnesota

Urban & Rural Population Trends
Racial Disparities & Equity
Minnesota's Aging Population
Health Trends in Minnesota

Economy

Economic Sectors & Employment Patterns
Freight Rail in Minnesota

Aging Infrastructure

Public-Private Partnerships at MnDOT
New Logistics

Dynamic Road Pricing

Technology

Autonomous Vehicles

Mobile Telecommunications & Activity in
Motion

Sensors, Monitors & Big Data

Electrification & Alternative Fuels

Unmanned Aircraft Systems/Drones
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Minnesota's Senior Population
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By 2035 more Minnesotans will be older than 65 than under 18












Immigration
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» 7.2% of Minnesota’s population is immigrants

 Immigrants are significantly more likely to use
transportation modes other than cars
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People with a reported disability

Disability Status
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Population Projections

Persons of Color as a percent of the total population
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Race in Minnesota

* Minnesota has one
of the largest
Income gaps
between people of
color and whites In
the United States

Real per capita income by race (2015 Dollars)
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Real per capita income by race (2015 Dollars)
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Transportation & Income

Transportation (only)

Housing & Transportation

m Lower-Income, Single Parent Family m Median Income Family















Physical Activity

m US
= MN

31%  31%

No activity 150 min aerobic 300 min aerobic meet muscle  meet aerobic and
activity per week  activity per week  strengthening muscle
guidelines strengthening

« Investments in non-motorized transportation and public transit
Increase rates of physical activity



Total Population Obese or Overweight

25.70%

2011

Obesity

29.710%

2012
m Obese = Overweight

2013



Obesity & Other Complications

 Heart attacks occur more
frequently in individuals who are
overweight or obese

 Heart disease is the second-
most common cause of death in
Minnesota, behind cancer

« Minnesota is making progress
towards reducing the
prevalence of unhealthy

Childhood Obesity

weights- active transportation 2009 2010 2011 2012 2013
can help mObese m Overweight



ER Visits

no
o

N
o

—_
n

—_
o

Heat-Related Iliness

23.6
13.9
12.5
|||| | 615 ||||
2007 2008 2009 2010 2011

mm ER Visits / 100,000 Avg Summer Temp

22.5

2012

an
w

(o))}
|

a»
an

(op]
w

(o)}
—

n
-~

&)
a

Avg Summer Temp






























20%

15%

10%

9%

0%

-5%

Urban Land Development
2001-2011

All Forest Crops/Ag Wetlands  Developed Low/Medium High Intensity
Open Space  Intensity ~ Development
Development






Total Vehicle Miles Traveled
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Per Capita Vehicle Miles Traveled
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Bicycle & Pedestrian Trends

21
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mEveryday mOnce aWeek
 Trend relatively consistent since 2008

 Debate continues as to whether or not people are actively seeking to
live in walkable, bikeable communities over traditional locations.



Twin Cities Metro







Twin Cities Transit Trends
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Millions of Rides

 Twin Cities Transit ridership has increased by ~24 M since 2003






Greater
Minnesota







Greater Minnesota Transit Trends
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« Greater Minnesota Transit ridership has increased by ~3 M
since 2002.






Greater Minnesota Air Travel
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Telecommuting and Transportation

* Increases in telecommuting seem to be occurring in
situations where individuals telecommute only on a part-
time basis

 Telecommuting shifts trip time, but does not appear to
significantly reduce the total number of trips
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Unemployment

 As of 2014 unemployment and underemployment in Minnesota was
significantly lower than the national average
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Freight Rail
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Freight Rail Projections
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Freight Rall's Resurgence

« (Cereal grains and metallic ores make up the majority of
commodities shipped in Minnesota

* Freight rail partly attributable to:
— Motor carrier regulations are becoming more strict

— Booming crude oil industry in North Dakota and Canada
— Industry-wide truck driver shortage






Crude-by-Rall

Crude oil rail carloads terminating in the United States 017,082
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Other Infrastructure

* Drinking Water

— Nationwide, the maintenance bill for drinking water
infrastructure is more than $1T over the next 25 years

o Wastewater

— $298B needed throughout the country over the next 20
years

— Clean Water Act requirements have resulted in an
accelerated timeline for maintenance activities






Benefits of Private Partnership

1. Alternative source of revenue
2. Opportunity for flexibility

3. Potential cost savings

4. Project acceleration



History of P3s

« MnDOT's experience with public-private partnerships
began over 20 years ago

* |n response to the authorization, MnDOT created
“TranSmart,” the brand-name for a statewide P3 tolling
Initiative












GGas Tax Limitations

» (3as tax Is the current standard but does not account for
several issues
— cost inflation
— fuel efficiency & alternative fuels
— local road costs
— pollution & crashes
— recover pavement damage from heavy vehicles.
— address congestion

































Climate Impacts to Transportation

Confidence In
Change for MN in [ Effect to Transportation System
next 20 years

Climate Change
Impact

H _ »  Damage to highway and rail infrastructure, airport runways
eavy Verv Hiah . ; :
Precipitation/Flooding ery Fig »  Overtopping roads will slow operations and performance

« Moreice
Warmer Winters Very High »  Reduced pavement conditions and life cycles
»  Downed power lines with ice storms

Changes in roadside vegetation mixes

Soil erosion

Increase in invasive species populations

Increased exposure of construction and maintenance crews {0 vector-borne diseases

New species ranges

Reduced river navigability for barges
Stress roadside vegetation, which may reduce rainwater storage and increase soil
grosion in the long-term

Drought Medium

Pavement and rail buckling
Vehicles overheating

Electrical system malfunctions
Limitations on construction hours

High Heat Low

Road closures
Wildfires Unknown »  Immediate and significant threat to human safety
»  Damage to roadside infrastructure


































De-icing & Chloride Levels
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Chloride Impaired Bodies of
Water
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Types of Automation

Type ‘ Year* ‘ Description
No-automation Now The driver is in complete and sole control of the primary
vehicle controls at all times.
Function-specific \ Automation involving one or more specific control
. ow . . .
automation functions. (ex. electronic stability control)
Combined-function 5017 Automation of at least 2 primary control functions that work
automation In unison. (ex. adaptive cruise control + lane centering)
Limited self-driving Vehicles enable driver to cede full control of all safety-
automation 2020 critical functions under certain conditions. The driver is
expected to be available for occasional control.
Full self-driving The vehicle is designed to perform all safety critical driving
. 2025 . . iy o
automation functions and monitor roadway conditions for an entire trip.

*Anticipated year of availability by University of Minnesota Researchers





































System Data

 Roadway sensors collect environmental conditions for
maintenance and research

 Smartphones can gather pedestrian and bicycle data
 Smartphone sensors can track travel patterns and routes






Alternative Fuels

* Avariety of alternative fuels have been
studied and used in Minnesota

— Biofuels (ethanol, biodiesel)
— Compressed Natural Gas
— Electric Vehicles

» Subsidies matter for alternative fuels












Electric Vehicles

 Four key issues emerge when considering electric vehicles
In Minnesota
— Vehicle cost
— Range of vehicles
— Effects of winter on battery systems
— Avallability of charging stations






Other Alternative Fuels

 Dimethyl ether

— Can be produced from renewable sources, used
extensively in Sweden

» Further research may lead to additional
alternative fuel solutions















- How important is it that MnDOT plan
for these changes?

- Which specific trends do you think are
most mportant?

- What do you think we should do about
these trends?









Please stay involved

2 v

Sign up for updates @MinnesotaGO

r *

Catch us at an event  Request a presentation

www.minnesotaGO.org




Upcoming events

November 12 - Autumn Market - Glenwood, MN
November 14 - Holiday Art Show - Fergus Falls, MN
November 21 - Made in MN Expo - St. Cloud, MN
November 21 - Beneath the Village Wreath - Morton, MN

December 3 - Montevideo Light Parade - Montevideo, MN
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