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o Overview of Systemic Safety Plan Process

o Crash Tree Overview

o Bike and Pedestrian Crashes

o Safety Emphasis Areas

o Risk Factors & Risk Assessments

o Safety Countermeasures

o Decision Trees for Selecting Countermeasures
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o Questions/Discussion
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Systemic Safety Plan Process
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Systemic Safety Plan Process

Identify Focus Crash Types and Risk Factors

- Task 1: Select Focus Crash Types
Task 2: Select Focus Facilities
Task 3: Identify and Evaluate Risk Factors

P_ri_ori_t_ize P_rojecis
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 —— KAB Crashes by Roadway Type
Overview — Collection/Research of Crash Data S

o Collected High Severity (K/A/B) Crashes D2-Lane Undivided
o 5 Years (2017-2021) nirae e )
o Only Roads on Functional System (Collectors & Arterials) 'MU”f'Lane Uf‘fj'v'ded
EMulti-Lane Divided
o Validated (vetted) all ped/bike crashes and ~10% of vehicle crashes

KAB Crashes by Crash Type and Location

KAB Crashes by Year

2017 2018 2019 2020

Bike Head On Left Turn Other Pedestrian Rear End Sideswipe Lane = Minnesota Wisconsin
Departure
Olntersection mSegment
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Overview — Crash Tree: Overall

MIC Safety Action Plan
Historical Crash Analysis

Crashes by Municipality
Wisconsin

City of Superior — 164
Town of Superior-—-22
Town of Parkland — 14
Town of Lakeside —3
Village of Superior — 1
Village of Oliver—1

Crashes by Municipality
Minnesota

City of Duluth — 429

City of Hermantown — 101
Town of Midway — 21

City of Rice Lake — 16
Town of Duluth — 15
Town of Solway — 14
Town of Grand Lake — 14
Town of Lakewood — 8
Town of Canosia —7

City of Proctor - 6

—

Pavement Conditions
Snowlce/Slush 11 {2/ 2)
Wet 19 (12 f7)

ry 77 (59 18)

Crash Tree
All Risk Factors
Interstate Crashes
96 (83 / 13)

5 Year KAB Crash Data {201 7-2021)
1 042 = — CrashRemoved Local Road Crashes
i??o / zm 206 (139 / 67) 92 (44 / 48)

Deer Crashes
18 (12 / 6}

KAB Crashes (2017-2021) on

Areqa Type
Principal Arterial-
Minor Arterial
Collector - 3

Functional Classification System
836 (631 / 205)
Area Typ

(137 [ 74)
224 [ 65)
36 (270 / 66)

Pedestrian and Bicycle Crashes
107 (80 f 27)

Vehicle Crashes

{551/ 178)
Pavement Conditions
Snowj/icefSlush 23 (75 f 18}

Wet 89 (66 / 23)
410/ 137)

Time of Day
(57 / 22)
(22/8)

e of Day
Day 1456,,*‘ 140}

Night 28

Segment Related

Area Type 349 (252 / 97)

Urban 99 {74 J 25}
Rural 8 {6 / 2}

68 (46 [ 22}

A=COM

Intersection Related

Segmented Related
39(34/5)

tal KAB Cras
(MM KAB Crashes/WI KAB Crashes)

Pagelof3

Intersection Related

380 (299 / B1)

Divided Roadway

Undivided Roadway

336 (266 / 70)

December 2022
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Overview — Crash Tree: Bike & Pedestrian Crashes

MIC Safety Action Plan
Historical Crash Analysis

—]

Sidewalk, Sidewalk, Segment Related
Behind Curb Including Terrace 28 (39%)
29 (413} 42 (59%]
Crash Type
Unmarked Mid-Block
Fatal Crashes

Crossing 14 [50%)
All fatal pedestrian (3) crashes eccurred at stop-

contralled intsrsections with sidewalk behind the curb. llegally Walking

in Road 5 {18%)
Driveway/Alley 3 (11%)

Other & (21%)

A=COM

AADT
< 5,000 5,000 to 10,000 10,000 to 15,000
i1 (41%) 28 (37%) 6 (8%)
Facility Type

Time of Day Pedestrian Crashes Two-Lane Undivided 50 (65%5)

Day 55 (73%) e e Three-Lane Undivided 11 {16%)
Night 20 (27%) 75 Multi-Lane Undivide:

- o — Multi-Lane Divided & (11%]
No Accommodations Accommodations Present
1 (5%) 71 (95%)
{All Segment Crashes)

Intersection Related

43 (61%)

Crash Type
Ped Fail to Yield 7 [16%)

Tuming Vehicle Fail to
Yield 24 [56%)

Through Vehide Fail to
Yield 12 [28%)

Page 2 of 3

Ped/Bike Risk Factors

AADT
5,000 to 10,000 10,000 to 15,000 > 15,000
7 (22%) 8 (25%) 6 (19%)
Facility Type
Time of Day Two-Lane Undivided 14 [44%)

Bicycle

Crashes

Three-Lane Undivided & (19%)
Multi-Lane Undivided 5 (15%)
Multi-Lane Divided 7 [22%3)

No Accommodations
[82%)

Seqment Related
4(15%)

Intersection Related
22 (83%)

Crash Type
Bike Fail to Yield 10 {45%)
(50% at signals & 40% at s10p signs)

Turning Vehicle Fail to Yield 8 (56%)
(50% right turns & 50% left turms)
(70% at signals & 30% at stop signs)

Through Vehicle Fail to Yield 4 (28%)
{38% at stop signs & 62% at signals)

Fatal Crashes

All fatal bike (2] crashes occurred on
segments without bike accommodations

Accommaodations Present
On-Street 2 (6%)
Shared Lane 3 (9%)
Separate Path 1 (3%)

Segment Related Intersection Related
1(67%) 2{33%)
Legend

(% of previous total)

December 2022
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Safety Emphasis Areas

Safety Emphasis Area 1:
SN B AT o 360 miles & 250 curves

Undivided Roads
With Less Than 5,000 AADT

Safety Emphasis Area 2:

Urban Intersections o 160 Intersections

Side Road Stop Control
Angle Crashes

Safety Emphasis Area 3:

Signalized Intersections [EEESELSECSIE
Along Multi-Lane Arterials

Safety Emphasis Area 4:
Urban Intersections [REEEZRLSEIEL

Pedestrian & Bicycle Crashes

@ aecom.com



Systemic Safety Plan Process

Identify Focus Crash Types and Risk Factors

] Screen and Prioritize Candidate Locations
N
N\ Task 1: Identify Network Elements to Analyze
Task 2: Conduct Risk Assessment
Task 3: Prioritize Focus Facility Elements

Select Countermeasures

Prioritize Projects
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Risk Factors — Safety Emphasis Area 4 — Urban Intersections (Bikes & Peds)

Risk Factor

At-Risk Criteria

Potential Data

Include in Study?

Source
Occurrence of Ped/Bike Crashes % >=1crash Stakeholders Yes
k >=5000& <10,000
Mainline AADT & g i b Stakeholders Yes
= F
Type of Traffic Control * Signalized Stakeholders Yes
o : k' 30 mph
Speed Limit on Major Road * 35 h Stakeholders Yes
>=35 mp
Number of Thru Lane on Major % >2-lanes AECOM Yes
Approach
k Paved Shoulder
Presence of Bicycle Facilities (mainline) ¥ N Vt[:_k F l'l't' Stakeholders Yes
o Bike Facilities
b >=40-ft & <50-ft
Exposure Length (exclude median refuge) * 50-ft AECOM Yes
i = =
k' Partial Sidewalk
Presence of Sidewalk (mainline) * N ;“d : EH: Stakeholders Yes
o Sidewa
Presence of Lighting * NNO Lﬁ_glil?g o Minor Approsches Stakeholders Yes
o Lighting
Presence of On-Street Parking (mainline) * Parking AECOM Yes
kc ial, Parks & School
Presence of Pedestrian Generators . Ocn‘[;:l;r;la,t Arss s Stakeholder Yes
n oute
Disadvantaged Neighborhoods * Adjacent to Disadvantaged Community Stakeholder Yes

Presence of Bus Stops

No, essentially included in
Presence of Pedestrian Generators

Presence of Crosswalks

No,
Use as Mitigation Strategy
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Risk Assessment — Safety Emphasis Area 4 - Urban Intersections (Bikes & Peds)

Number of Proied cye el mmier ot il B Presence of AEEEROILE| e )
RoadName Lat/Long intaining Agency i inline AADT | Traffic Control | Limit of Major | Lanes on Major Fad;g‘: 2 m‘:'n g | LR R S“::"::;m Pedestrian m‘; '::ad"m TOTAL STARS
Crashes Roadway Roadway Major Majurl Major Roadway 22 Generator £
- - - - - - - - - - - - - - - - -

Tower Ave, N 28th Ave, N 28th 5t, Tower Ave City of Superior * * * * * * * r k * 8 88 888 s s d
Tower Ave, N 31st 5t City of Superior * * * * * * * 1 r * s 88 888 s s d
Tower Ave, N 21st 5t, N 21st 5t, Tower Ave City of Superior * * * * * 3 * 1 L1 * s s s s s s s dd
Tower Ave, Tower Ave, N 16th S5t City of Superior * * * * L3 * * r L1 * s s s s s s s dd
Tower Ave, Tower Ave, N 37th St, N 37th St City of Superior * * * * * * * r * bt s s s s s e dd
S Lake Ave, W Superior 5t, M Lake Ave, E Superior 5t City of Duluth * * * r * * * r X * bt s s s s s s dd
Belknap St, b Ave City of Superior * * * r * * * K r * bs s s s s s s dd
Grand Ave, Grand Ave, N 40th Ave W, N 40th Ave W City of Duluth * * * r r * * r r * bt a0 e s s sd
E 2nd St - Hwy 53/2, 39th Ave E City of Superior * * * * * * r r * bt s e s s sd
Tower Ave, N 18th S5t City of Superior * * * * * * r ¥ * ek
Tower Ave, N 20th St City of Superior * * * * * * ¥ K * ek
E 2nd St, N 3rd Ave E City of Duluth r * r * * * ¥ ¥ * bt 88888 84
E 4th 5t, N 5th Ave E City of Duluth * r * r * * * r L] * bt 8888804
M Lake Ave, W 1st 5t, E 1st 5t City of Duluth * * L * * * ¥ L1 * Joddhedodok
M 24th Ave W, N 24th Ave W, W 3rd S§t, W 3rd St City of Duluth * r * r r * * L L] * Jeddk ik b
E 2nd St, N 1st Ave E, N 1st Ave E City of Duluth L1 * r * * * * ¥ * ittt e 00 A4
M 2nd Ave W, W 2nd 5t City of Duluth k * L * * * * ¥ * Joddk Aok
W Central Entrance, B Ave City of Duluth * * * ¥ * * * K 4 Joddk Aok
E 9th St, N Central Entrance, N 6th Ave E City of Duluth * * L * * * r r * e s e e s s dd
E Central Entrance, 5 Arlington Ave City of Duluth * * r * * * r r * et s e e s dd
M 6th Awe E, E 4th St. N 6th Ave E City of Duluth * * r * * * r r * be s s s s dld
Woodland Ave, Summit 5t City of Duluth * * s * * * LS s * Ls s s s s s s
E 2nd St - Hwy 53/2, E 2nd St - Hwy 53/2, E 3rd 51 City of Superior * * * * * * r * Hokkokokohok b
Tower Ave, N 17th 5t City of Superior * * * * * * LS * Ls s s s s s a3
Tower Ave, N 19th 5t City of Superior * * * * * * r H 2 e s s s s dd
Highway 53, Grand Ave, Grand Ave City of Superior * * * * * * r H e e s es dd
M 1st Ave E, 5 1st Ave E, E Superior 5t E Superior St City of Duluth * * r * * * r L1 H e e s s s dd
M Lake Ave, E 2nd 5t, W 2nd 5t, N Lake Ave City of Duluth * * L * * * 1 L1 * t s s s s s s dd
5 5th Ave W, N 5th Ave W, W Superior 5t, W Superior 5t City of Duluth * * L * * * 1 L1 * i s s s s s s dd
E Superior St, M 4th Ave E City of Duluth * * K * * * ¥ L * bttt 000 04
Belknap St, Lambarn Ave, Grand Ave, Belknap St City of Superior * * L * * * ¥ L1 * JoA Ak Adok b
Ogden Ave, Belknap 5t, Belknap 5t, Ogden Ave City of Superior * * K * * * ¥ K * JohAhAdok b
E Superior St, § 2nd Ave E, N 2nd Ave E, E Superior St City of Duluth * * L1 * r * ¥ L1 * JohAh ek
M 3rd Ave W, § 3rd Ave W, W Superior 5t. W Superior 5t City of Duluth * L * k * 3 * K * b g8 0.8 8 8
E Superior St, § 3rd Ave E, N 3rd Ave E City of Duluth * * k * 3 * K 4 * bS8 0.8 8 8 4
M 6th Ave W, § 6th Ave W, W Superior 5t City of Duluth * * r * r * r X * b 8.8 0 8.8 8 4
M 6th Awe E, E 3rd St, N 6th Ave E, M 6th Ave E, E 3rd 5t City of Duluth * * r * r * r X * b s 88808 d
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Systemic Safety Plan Process

Identify Focus Crash Types and Risk Factors

Screen and Prioritize Candidate Locations

Select Countermeasures

\\
N Task 1: Assemble Comprehensive List of Countermeasures
Task 2: Evaluate/Screen Countermeasures
Task 3: Select Countermeasures for Deployment

Prioritize Projects
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An official website of the United States government Here's how you know v

U.S. Department of Transportation
(‘ Fedaral Highway CT—
Q@ Administrafion boucrrwa R Programe I ezorres N oo

Safety Countermeasures

FHWA Highway Safety Programs

Home / Safety / Proven Safety Countermeasures

Proven safey Counermeasures— Proven Safety Countermeasures

Sources of Safety Information P T ———

i i in reducing roadway fatalities and serious injuries on our Natior's highways. Transportation agencies are strongly
encouraged to consider widespread implementation of PSCs to accelerate the achievement of local, State, and
F H WA P S f t C t Rsaurces National safety goals. These strategies are designed for all road users and al kinds of roads—from rural to urban,
©) roven osaiety countermeasures Fom hghvatume eamay 0 o oreled e it e oy o, rom Sl ed <rosings t vzl
curves, and everything in between. Each countermeasure addresses at least one safety focus area - speed
management, intersections, roadway departures, or pedestrians/bicyclists - while others are crosscutting strategies

o WisDOT Approved Crash Modification Factors ot e et
o MnDOT District Safety Plan Updates “The Big Book of Ideas” gl
o Crash Maodification Clearinghouse

Speed Safety Cameras Variable Speed Limits

Pedestrian/Bicyclist

Bicycle Lanes

DISTRICT SAFETY

Crosswalk Visibility Leading Pedestrian
Enhancements Interval

€ M [F (RASHMODIFICATION FACTORS CLEARINGHOUSE

ABOUT THE CLEARINGHOUSE USINGCMFs DEVELOPING CMFs  ADDITIONAL RESOUR

The Crash Modification Factors Clearinghouse provides a searchable database of CMFs
along with guidance and resources on using CMFs in road safety practice.

FREQUENTSEARCHES: ROUNDABOUT | SIGNAL | PEDESTRIAN | COMPLETESTREETS | TSMO | BROWSEALL

DEPARTMENT OF @ aecom.com

TRANSPORTATION



Safety Countermeasures - Safety Emphasis Area 4 - Urban Intersections

(Bikes & Peds)

Sakaiy Conataehoarie In Response to Which | MN* Safety Benefit (% WI Safety Benefit Source of Wl or Other Include in
Risk Factor? Crash Reduction) (% Crash Reduction) Safety Data Study?
Rectangular Rapid Flash Beaco Traffic Control, Pedestrk WisDOT Approved CMF
IS L R R N i i e 69%:; Pedestrian Crashes #8%: Pedestrian Crashes e Yes
{Unsignalized Intersections) Generators CME ID 8024
Traffic Control, O e f
Raised Crosswalk / Raised Intersection '_I::ﬂl;; EHOL ICRTENCE S 45% MfA CMF ID 135 shows 36% Yes
Enhanced Transit Stops [seating, shelter, Presence of Pedestriz
n lan-:l. rans _Iu:ls seating, shelter resence o _es rian 455 /A N/A Vs
dedicated bus lanes/pullouts) Generators (MTU Stops)
Leading Padestrian Interval Traffic Control, Prasence of WisDOT Approved ChF
S et : i bl 599% : Bike & Ped Crashes 13%: Ped Crashe i Yes
{Signalized Intersections) Pedestrian Generators CMF ID 9916
Install Pedestrian Countdown Timer N X WisDOT Approved CMF
; . . Traffic Control 9%: Ped Crashes B% Yes
{Signalized Intersections) CMFID 10115
Pedestrian Hybrid Beac Traffic Control, Presence of WIsDOT A o CMF
edestrizn Hybrid Beacon raffic Control, Presence o A3 PadCrashas Etoc: Puik Crashas B : _npper Vi
{Unsignalized Intersections) Pedestrian Generators CMF ID 10115
US DOT Study
N/A S DOT Stud
Only targets pedestrian crashes
where the pedestran Is walking
FHWA Pravenisatety along roadways ar a pedestrian
Install Sidewalk where Mo Sidewalk Exists Presence of Sidewalk Countermeasure w/ 65-B9% BE%: Pedestrian 2 : ¥ . P Yes
: g crossing within 250-ft of an
reduction in crashes involving a
sdectrian walking alo intersection where the
prces Hn:d' g 2i0ng intersection did not have
L st sidewalks,
NACTO Safety Efficacy Guide (2018): 10% Increase in vehicles
Mo Safety Benefit Included, but hich Idt edestrians. Rate of conflicts decreased f 0.95
Green color pavement (Bike Facilities) Presence of Bicycle Facilities a2l e . b ki Rkl o ke Bl Yes
part of list to 0.59 conflicts per 100 bicyclists after colored paverment was
added to conflict zones.
" FHWA Prowven Safety
. No Safety Benefit Included, but i
Bike Lanes Marked through Intersection Presence of Bicycle Fadilities Sy b ::I.Lulf I':: o e N/A Countermeasure w/ 49% Yes
P Reduction in Bike Crashes
FHWAP n Safety
Provide Flexible Delineator Posts Adjacent to x _ = e f e ’l -
BT 5 Presence of Bicycle Facdilities M/ A M/A Countermeasure w/ 53% Yes
Bike Lane [Existing Bike Lanes) _
Reduction in Bike Crashes
; - . - No Safety Benefit Included, but
Bike Box (Two-Stage Turn Queus Box) Presence of Bicycle Facilities bt il e e 2 N/A Yes
part of list
= ; | Oecurrence of Crashes, f Chicaeo Left Tyrm Teaffle C g Study indicates 24% Crash
Left Turn Cal here Mo Median Present io Saf srefit Include
e kST o Presence of Pedestrian RSty HenERt ke, i Reduction and a 20% increase in left turn vehicles yielding to peds Yes

{5ee |mage on Following Page)

Generators, Exposure Length

part of list

in crosswalks.
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Systemic Safety Plan Process

Identify Focus Crash Types and Risk Factors

{ 2

Screen and Prioritize Candidate Locations
Select Countermeasures

Prioritize Projects

We Are Herel

Task 1: Create Decision Process for Countermedsure Selection
Task 2: Develop Safety Projects
Task 3: Prioritize Safety Project Implementation

E)\ aecom.com



Decision Tree — Safety Emphasis Area 4 - Urban Intersections (Bikes & Peds)

Urban Intersections:
Pedestrian and Bicycle Crashes

Answer Each Question in the Blue Boxes to Assistin
Selecting Appropriate Safety Countermeasures YES

History of Pedestnian or
Bicycle Crashes?

Presence of Mainline
Sidewalk?

YES Can Crashes be Mitigated by
a Change in Traffic Control or
a Change in Access?

Install Sidewalk if No
Significant Property Impacts

~ =

Parking Present on Mainline )

and No Existing Pedestrian Install Pedsstrian Curb

Curb Extensions? Extensions

- A 2

Large Crossing Distances for YES .

Pedestrians? Median Present?
S

™
YES
Ersmlismtm Quonbabiliag ~F

MIC Safety Action Plan

Conduct a Traffic Study to Determine
Appropriate Type of Traffic Contral.
Consider Signalization, Roundabouts, All-

Way Stop Control, Access Modification with

Medians, and/or Driveway Closures.

N

YES

Left Tum Calming with High-

NO

nstall Median with High-Visibility

Crosswalks

(If Space is Available)

Or

Visibility Crosswalks

(If No Space Available)

or

Complete Road Diet Evaluation /'.

\
Consider Additional Safety
Improvements
(Follow Dashed Arrow)
A
NOf Extend Median |
with High-Visibility
Crosswalk )
Does the Crosswalk Pass
Through the Median?
Install High-
Visibility
YES Crosswalk

E)\ aecom.com



Decision Tree — Safety Emphasis Area 4 - Urban Intersections (Bikes & Peds)

Visibility Crosswalks
(Iif No Space Available)

~
YES o
Evaluate Suitability of
Existing Lighting System
Leading Pedestrian Interval
Lighting Present at / YES andfor
Intersection? Install Pedestrian Countdown Timer Signal Indications
N andfor
S Verify/Update Pedestrian Crossing Times
NO Install Intersection Lighting
y 1 2
Is the Intersection Install RRFB
Signalized? J Or
Install Pedestrian Hybnd Beacon
NO andlor
Install Raised Crosswalk
or
Install Raised Intersection
# 4
Presence of Bicycle )
Facilities?
NO Does the Roadway Have N
b Space for Adding Bike NO Complete Road Diet Evaluation
YES Lanes? | Or
Consider Bike Path or Mult-Use Path

Install Bicycle Signal Heads at Signalized
Intersections
andlor
Bike Box (Two-Stage Tum) at Signalized Intersections

J

Install Bike Lanes
YES -
Coensider Additional Bicycle Facility

R | |, v ey R Improvements

Install Flexible Delineator Posts to Separate Bike
Lanes and Travel Lanes
andlor

(Follow Dashed Arrow)

Mark Bike Lanes Through Intersection
and/or
Use Green Pavement for Bike Lanes

A=COM

Note:
Consider improvements to transit stops if one is
located near the intersection, including:

Bus Shelter

Bus Pullouts

Seating

Lighting

Pedestrian Accessibility

E)\ aecom.com



SE’ety Projects: Number of Locations

*  Top 5% or minimum of top 20 locations

» Evaluate next 5% or next 20 locations for corridor-wide projects and to see if the
there is a good representation of different municipalities. Evaluate locations in
municipalities that are not well represented in the original top 5%.

SEA 1 SEA 2 SEA3 SEA4
Rural Two-Lane Roads, Urban Stop Control Signalized Intersections Urban Intersections
AADT <5,000 Intersections along Multi-Lane Arterials (Bike/Ped)
273 Total Segments 167 Total Intersections 93 Intersection 722 Intersection
(357 Total Miles)
Minimum 20 Segments Minimum 20 Intersections  Minimum 20 Intersections 40 Intersections (Top ~5%)
(40 Miles)
251 Curves

Minimum 20 Curves
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@(t Steps

« Safety Countermeasure Cost Estimates
« Evaluate Safety Projects for Top Locations
» Prioritize Safety Projects

« Final Safety Action Plan
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Thank you.

Questions?

Delivering a better world © aecom .com




