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Talk Outline

 Safety motivation
* Levels of Traffic Stress (LTS)
* Access to Opportunity framework

* Example results
* Rochester, MN
* Duluth, MN
* Minneapolis-St. Paul, MN

* Prioritizing safety infrastructure
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Motivation: separation is safety
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Figure 1. Risk of severe injury (left) and death (right) in relation to impact speed in a sample of 422 pedestrians aged 15+ years
struck by a single forward-moving car or light truck model year 1989-1999, United States, 1994-1998. Risks are adjusted for
pedestrian age, height, weight, body mass index, and type of striking vehicle, and standardized to the distribution of pedestrian
age and type of striking vehicle for pedestrians struck in the United States in years 2007-2009. Dotted lines represent point-wise AAA Foundation for
95% confidence intervals. Serious injury is defined as AlS score of 4 or greater and includes death irrespective of AlS score. Traffic Safety 2011
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Motivation: separation is safety

Individual
Effort
A

* Engineering impacts all users

* requires less individual effort

Active Measures

* has higher population impact

Latent Safety Measures

Built Environment

Socioeconomic Factors

Population

Health * requires infrastructure change

Impact

Fig. 3. The Safe Systems Pyramid.

Ederer et al. 2023. The Safe Systems Pyramid: A new
framework for traffic safety
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Motivation: separation is safety

Conflicts Increase with Speed & Volume

This chart illustrates the number of passing events (at increasing motor vehicle average speed and volume) experienced over
a 10-minute period by a bicyclist riding 10 mph. As motor vehicle speed and volume increase, they magnify the frequency of
stressful events for people bicycling.
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“Motor vehicle speeds 30
mph or greater reduce safety
for all street users and are
generally not appropriate in
places with human activity.”

- NACTO Urban Bikeway Design
Guide

UNIVERSITY OF MINNESOTA


https://nacto.org/publication/urban-bikeway-design-guide/designing-ages-abilities-new/motor-vehicle-speed-volume-increase-stress/
https://nacto.org/publication/urban-bikeway-design-guide/designing-ages-abilities-new/motor-vehicle-speed-volume-increase-stress/

Level of traffic stress (LTS)

INCREASING LEVEL OF COMFORT, SAFETY, AND

LTS 4 LTS 3 LTS 2 LTS 1
No bike lane on a busy street Narrow bike lane or shoulder Buffered bike lane on a calm street Separated bike lane
ona busy street
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Level of Traffic Stress (LTS) engineering

Contextual Guidance for Selecting All Ages & Abilities Bikeways

Roadway Context

Target Motor Target Motor Vehicle

Vehicle Speed” | Volume (ADT)

Any

<10 mph Less relevant

=20 mph =1,000 - 2,000
=500 - 1,500
=1,500 - 3,000

=25 mph < 3,000 - 6,000

Greater than 6,000

Any
Greater than 26 | = 5,000
mph!
Greater than 6,000

Motor Vehicle Lanes Key Operational Considerations

Any

No centerline, or
single lane one-way

Single lane each
direction, or single
lane one-way

Multiple lanes per
direction

Single lane each
direction

Multiple lanes per
direction

Any

Any of the following: high curbside

activity, frequent buses, motor
vehicle congestion, or turning
conflicts?

Pedestrians share the roadway

< 50 motor vehicles per hour in the

peak direction at peak hour

Low curbside activity, or low
congestion pressure

Low curbside activity, or low
congestion pressure

Any
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All Ages & Abilities
Bicycle Facility

Protected Bicycle Lane

Shared Street

Bicycle Boulevard

| Conventional or Buffered
Bicycle Lane, or Protected
Bicycle Lane
Buffered or Protected
Bicycle Lane

rotected Bcycle Lane

Protected Bicycle Lane, or
Reduce Speed

Protected Bicycle Lane, or
Reduce to Single Lane &

* l[ow LTS = all ages & abilities

 avoiding auto speed and volume
* streets < 25 mph, 1 - 2 travel lanes
* protected bicycle lane

* engineer segments & corridors,
create network

NACTO Designing for
all ages & abilities
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Rochester:
low stress
bike
network
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what opportunities can be
reached?

Accessibility on the network
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Accessibility definition

The ease with which
a traveler could reach
valued destinations
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How many jobs can one reach from each point

in 30 min driving at 8am?

Minneapolis

omington, MN-W|

Minneapolis-St. Paul-Blo
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Jobs within 30 minutes.
(Driving, AM peak)

0-1,000

1,000 - 2,500

2,500 - 5,000

5,000 - 7,500

7,500 - 10,000

10,000 - 25,000
25,000 - 50,000
50,000 - 75,000
75,000 - 100,000
100,000 - 250,000
250,000 - 500,000
500,000 - 750,000
750,000 - 1,000,000
1,000,000 - 2,500,000
2,500,000 - 5,000,000
5,000,000 - 7,500,000
7,500,000 - 10,000,000
10,000,000 +

State border
CBSA boundary
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Components of Accessibil
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20 min access
to jobs by bike
using LTS 2

0
10,000
20,000
30,000
~-40,000
~-50,000
-60,000
-70,000

Rochester:
access to jobs
(all abilities)
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Rochester: T
“open streets”
network =

What if all roads T
were made low
stress? ‘
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20 min access
to jobs by bike
using LTS 4
0
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Multiplier of

20 min access

to jobs by bike
. usingLTS 4
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Rochester:
change in acces
(open streets)

Pockets of opportunity
created by connecting
to low stress network



Bike safety “Accessibility gap”

Rochester-Olmsted COG

Weighted Job Accessibility Ratio, Bike Networks to Open Streets (LTS 4)

100% 87.0%

75% 61.7%

50% 41.3%

25%

Lowest Stress Low Stress Medium Stress
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: 38%

e all-abilities bikers

can reach 38%
fewer jobs than
if the entire
network was
low-stress
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Duluth-Superior Metropolitan Interstate Council

Weighted Job Accessibility Ratio, Bike Networks to Open Streets (LTS 4)
100%

8% 63.7%
50%

25% 14.7% 16.0%

Lowest Stress Low Stress Medium Stress
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MSP bike safety accessibility gap: 72%

UYL i
increase in
access by

treating all roads
as low-stress

-

Metropolitan Council

Weighted Job Accessibility Ratio, Bike Networks to Open Streets (LTS 4)

100% |

76.7%
75% |

50% |

28.1%
25% |
5 10.8%

Lowest Stress Low Stress Medium Stress
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Minnesota bike safety accessibility gaps

Fargo-Moorhead Metropolitan COG 549,

Weighted Job Accessibility Ratio, Bike Networks to Open Streets (LTS 4)

100%
77.0%
75%
50% 43.3% 45.6%
25%
Lowest Stress Low Stress Medium Stress

Mankato / North Mankato Area Planning Organiza-
tion
78%
Weighted Job Accessibility Ratio, Bike Networks to Open Streets (LTS 4)
100%
80.5%
75%

50%

25% 19.5% 21.6%
Lowest Stress Low Stress Medium Stress
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Grand Forks-East Grand Forks MPO 29%

Weighted Job Accessibility Ratio, Bike Networks to Open Streets (LTS 4)

100%
78.6%
75% 70.5%
509 46.9%
25%
Lowest Stress Low Stress Medium Stress

St. Cloud Area Planning Organization Q79

Weighted Job Accessibility Ratio, Bike Networks to Open Streets (LTS 4)
100%
7e% 61.6%

50%

25%
7.3% 8.5%

Lowest Stress Low Stress Medium Stress
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ing

§EEs

Lastet | © O

Lastet | © Comnieeribus comtuson © CAITO

with all open streets

Pelican Rapids, MN existing low stress access
UNIVERSITY OF MINNESOTA
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m DEPARTMENT OF
TRANSPORTATION

Hwy 59, 108 - Pelican Rapids Complete Streets Project

Pelican Rapids

Project Home Roundabouts Demonstration Projects ADA Contacts Thrive During Construction Business Guidance

We want your feedback before construction starts in 2024! Tell us how we've done up to this stage. Take our
online survey!

Language
| Select Language v/
e Powered by Translate

Project details

The Minnesota Department of Transportation is Schedule

partnering with the City of Pelican Rapids for the 39) Letting: January 26, 2024
2024 resurfacing and reconstruction project on Construct: 2024-2025
Highways 59 and 108 in Pelican Rapids.

Location
The project will address pavement concerns, * Hwy 59 from 5th Ave SW to just north
pedestrian accessibility (ADA) requirements and of County Road 9
storm sewer needs. As part of this project, the _ - * Hwy 108 west from Hwy 59 to 9th
R : A 2 : ——{108} 108} Street NW
City of Pelican Rapids will be replacing up to 25 1908 « Huiy 108 east from Hwy 59 to Ann

blocks of city utilities. Lane
In 2019, the City of Pelican Rapids worked with
MnDOT and PartnerSHIP 4 Health to conduct a
planning study ahead of MnDOT's design phase. [59}
The planning study helped aid the City of Pelican ]

Preliminary cost estimate

$15 million (estimated)




Accessibility Observatory data

2021 Bike Accessibility Report:
Minnesota

Prepared for the state of Minnesota by the
Accessibility Observatory at the University of Minnesota

July 7,2023
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Access Across America: Bike 2021 Data

Owen, Andrew; Liu, Shirley Shigin; Jain, Saumya; Hockert, Matthew; Lind, Eric (2023)
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* separation is safety, comfort

* |ow-stress network defines bike
accessibility for all

 auto speed & volume block bike
accessibility

* increasing opportunities can be
done with engineering
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thank youl!

Eric Lind
elind@umn.edu
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