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US DOT’s Comprehensive Safety Action Plan

Comprehensive safety plans are aimed at reducing and
eliminating serious-injury and fatal crashes affecting all
roadway users.

The US DOT has identified eight components of a
Safety Action Plan:

Leadership Commitment and Goal Setting
Planning Structure

Safety Analysis

Engagement and Collaboration

Equity

Policy and Process Changes

Strategy and Project Selection
Progress and Transparency

O NO A WNE

https://www.transportation.gov/grants/ss4a/comprehensive-safety-action-plans

Safe Streets and Roads for

Action Plan Componen

This document is not meant to replace the NOFO. Applicants shauld fallow the instructions in the NOFO 1o
correctly apply for a grant. See the 5544 website for more information: https:fwww transporiation.goy/ 5548

Leadership Commitment and Goal Setting

An official public commitment (e.g., resolution, policy, ordinance, etc.) by a high-ranking of
and/or governing body (e.g., Mayar, City Council, Tribal Council, MPO Policy Board, etc) to
eventual geal of zare roadway Fatalities and serious injurias. The commitment must includ,
goal and tmeline for eliminating roadway fatalities and serious injuries achieved through
or bath, of the Tallowing:

(1) the target date for achieving zero roadway fatalities and serious injuries, OR

{2) an ambitious percentage reduction of roadway fatalities and serious injuries by a spec
date with an eventual goal of eliminating roadway fatalities and serious injuries.

Planning Structure

A committes, task force, implementation groug, or similar body charged with oversight of |
Action Flan development, implementation, and monitoring.

Safety Analysis
Analysis of existing conditions and histarical trends that provides a baseline level of crash
invalving fotalities and serious injuries across a jurisdiction, locality, Tribe, or region. Incluc
an analysis of lacations where there are erashes and the severity of the crashes, as well a
contributing factors and crash types by relevant road users motorists, people walking, tre
users, etc). Analysis of systemic and speacific safety needs is also performed, as needed (o
high-risk road features, specific safety needs of relevant road users, public health approa
analysis of the built ervironment, demagraphic, and structural issues, ete.). To the axtant
practical, the analysis should include all readways within the jurisdiction, without regard f
ownership. Bosed on the analysis performed, o geospatial identification of higher-rigk
locations is developed {a High-Injury Metwork or equivalent),

Engagement and Collaboration

Robust engagement with the public and relevant stakeholders, including the private secto
and community groups, that allows for both community representation and feedback.
Infarmation received from engagement and collaboration is analyzed and incorparatad ir
the Action Plan. Overlapping jurisdictions are included in the process. Plans and processe:
coordinated and aligned with other governmental plans and planning processes to the ex
practical.

Lhill horee questicns? Wisit the 5548 9

LS. Department of Transportation 5542 Action Plan Components | Poge


https://www.transportation.gov/grants/ss4a/comprehensive-safety-action-plans

MIC Safety Action Plan —
Phase 1 Technical Advisory Committee

The MIC formed a technical advisory committee to assist in
the completion of this phase of the Safety Action Plan.

e Members that represented all jurisdictions within the MIC
study area, including municipal, state DOT, and county
representatives.

e Monthly progress meetings

* Two 4-hour workshop meetings were held at critical points
throughout the study to gather committee input.

Thank you to all who were a part of this committee.

E)\ aecom.com



A=COM

STEP 1: SAFETY ANALYSIS
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FHWA'’s Systemic Approach to Safety

Screen and

Prioritize
Candidate :
1 Locations _ 3
Identify Focus Crash Identify and
Types, Facility Types, _ Select
and Risk Factors Countermeasures

5

Deliver
Systemic
Projects
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Source: https://highways.dot.gov/safety/data-analysis-tools/systemic



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

\.
Screen and Prioritize Candidate Locations

Select Countermeasures

Prioritize Projects

@ aecom.com



KAB Crashes by Roadway Type
Overview — Collection/Research of Crash Data J——

12%

o Collected High Severity (K/A/B) Crashes D2 Lane Undivided
5 Years (2017-2021) @ 3-Lane Undivided

! ,
. " 12% 4
: . B Multi-Lane Undivided
Only Roads on Functional System (Collectors & Arterials) _ i \H
@ Multi-Lane Divided S

Crashes were disaggregated by crash type, location, functional -
classification, roadway geometrics, traffic volume, and other roadway
characteristics.

KAB Crashes by Crash Type and Location

KAB Crashes by Year

2018 2019 2020
— — B Minnesota Wisconsin

Bike Head On Left Turn Other Pedestrian Rear End Sideswipe Lane
Departure @ aecom.com
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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

5 Year KAB Crash Data (2017-2021)

Crash Removed

Crash Tree
All Risk Factors

Interstate Crashes
96 (83 f 13)

Local Road Crashes

1,042 Crashes 206 {139 / 67)

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

(770 / 272)

92 (44 f 48)

Deer Crashes

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
Snow/lce/Slush 11 (9 / 2)
Wet19 {12 /7)

Dry 77 (59 / 18)

Intersection Related

68 (46 f 22)

A=COM

18 {12 / 6)
KAB Crashes (2017-2021) on
Functional Classification System
836 (631 f 205)
Area Type
Area Type Principal Arterial- 211 (137 / 74)
Urban— 582 (438 [ 144) Minor Arterial -- 289 (224 [ 65)
Rural — 254 {193 / 61) Collector -- 336 (270 / 66)
| Vehicle Crashes
Pedestrian and Bicycle Crashes 9 (551 / 178)
107 (80 / 27) Pavement Conditions
—I_ M M Snowflce/Slush 93 (75 [ 18)
Day 79 (57 f 22) Day 596 (456/ 140) Wet 89 (66 / 23)
Night 28 (22 J 6) Night 133 (95 / 38) l Dry 547 (410 / 137)
Segment Related Intersection Related
Area Type 349 (252 [ 97) 380 (299 / 81)
Urban 29 (74 / 25)
Rural & (6 f 2)
Segmented Related Divided Roadway Undivided Roadway
39 (34 /5) 44 (33 / 11) 36 (266 / 70)
Legend
Total KAB Crashes

{MN KAB Crashes/WI KAB Crashes)

Page 1 of 3

December 2022
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MIC Safety Action Plan
Historical Crash Analysis

Vehicle Risk Factors

:

5,000 to 10,000
111 (29%)

10,000 to 15,000
58 (15%)

> 15,000
60 (16%)

AADT
< 5,000 5,000 to 10,000 10,000 to 15,000 > 15,000 = 5,000
148 (42%) 75 (21%) 52 {15%) 74 (21%) 151 (40%)
High Speed (>=45 mph) Urban
125 (36%) - 194 (56%)
Vehicle Crashes High Speed [>=45 mph)
——  Segment Related — 88 (23%)
Low Speed (<45 mph) e Rural
224 (64%) 155 (44%)

Vehicle Crashes

Intersection Related
380

l

Low Speed (<45 mph)

292 (77%)

Two-Lane Undivided

Three-Lane Undivided

209 (60%)

Lane Departure

122 [58%]

Bridge 4 (3%)
Slope/Overturn 47 (39%:)
Barriers 4 {3%5)

Fixed Obj 27 (22%)
Non-Fixed Obj 12 (10%)
Head On 10 (9%
Sideswipe 9 {7%z)

Mo collision 9 [7%3)

Not Lane Departure
87 [42%

Rear End 40 (46%)
Angle 25 [29%:)

Left Turn 2 (2%:)

Other 20 (23%)

A=COM

29 (8%)

Lane Departure

4 [14%)

Fixed Obj 2 (50%)
Head On 1 (25%)
No cellision 1 [2535)

Not Lane Departure

25 [86%

Rear End 17 (68%

%)

Angle 6 [24%)
Left Turn 1 (4%)
Other 1 (4%)

Multi-Lane Undivided

57 (17%)

Lane Departure

16 (28%

Bridge 2 (13%)
SlopefCOverturn 2 (13%)
Barriers 2 (13%)

Fixed Obj 2 (13%:)
Mon-Fixed Obj 3 (17%:)
No collision 5 (31%)

Not Lane DE.I_)I]!T[H'E
41 [72%)

Rear End 23 [56%)
Angle 12 (30%)

Left Turn 3 (7%)

Other 3 (7%)

I

Yield Control
, . 5 (1%)
Multi-Lane Divided |
54 [15%)
Signalized Control Crash Types Stop Control
146 (39%) Rear ends 2 [20%) 229 (60%)
Angle 2 (40%)
| Lane Departure 1 (20%)
| 1 | 1

Lane Departure Urban Rural Urban Rural
36 [67%% 131 (90%) 15 (10%) 155 (68%) 74 (32%)
Slope/Overtumn 16 (44%)
Barriers 3 (8%)
Fixed Obj 5 [14%)
Non-Fixed Obj 2 (6%)
Head On 2 (6%) Crash Types Crash Types Crash Types Crash Types

Sideswipe 5 [14%)

Rear ends 28 (21%)
No collision 3 [8%:)

»Angle 54 (42%)
Left Turn 12 (9%:)
Head On 12 [9%)
Sideswipe 7 {5%)
Lane Departure 10 (8%:)
Other & (6%)

Not Lane Departure
18 (33%])

Rear End 15 (84%)
Angle 3 (16%)

Page 2 of 3

Rear ends 5 [34%)
Angle B (53%)
Head On 2 (13X%)

Rear ends 28 (18%:)
Angle 83 [54%)

Left Turn 1 {1%)

Head On 10 (6%)
Sideswipe 2 [5%)

Lane Departure 14 [3%5)
COther 11 (7%)

Legend
Total KAB Crashes
(%: of previous total)

Rear ends 11 (15%:)
Angle 40 [54%)

Left Turn 2 (3%)

Head On 3 (43%)
Sideswipe 2 (3%)

Lane Departure 11 (14%)
Other 5 (7%)

December 2022




MIC Safety Action Plan
Historical Crash Analysis

< 5,000
31 (41%)

AADT

5,000 to 10,000
28 (37%)

10,000 to 15,000
& (8%)

> 15,000
10 (13%)

Time of Da
Day 55 (73%)
Night 20 (27%)

Pedestrian Crashes

|
T

Facility Type
Two-Lane Undivided 50 (65%)
Three-Lane Undivided 11 [16%2)
Multi-Lane Undivided 6 [8%)
Multi-Lane Divided 8 [11%)

4 (5%)

Ne Accommodations

{All Segment Crashes)

Accommeadations Present

Sidewalk, Sidewall,
Behind Curb Including Terrace
29 (41%) 42 (59%)
]
Fatal Crashes

All fatal pedestrian (3) crashes occurred at stop-
controlled intersections with sidewalk behind the curb.

71 (95%)

Segment Related
28 (39%)

Crash Type
Unmarked Mid-Block
Crossing 14 [50%)

llegally Walking
in Road 5 [18%)

Driveway/Alley 3 [11%)

Other 6 (21%)

Intersection Related
43 (61%)

Crash Type
Ped Fail to Yield 7 (16%

Turning Vehicle Fail to
Yield 24 [56%)

Through Vehide Fail to
Yield 12 (28%)

Page 2 of 3

Ped/Bike Risk Factors

AADT
<5000 5,000 to 10,000 10,000 to 15,000 = 15,000
11 (34%) 7 (22%) 8 (25%) 6 (19%)
Facility Type
Time of Day

chyc.’e CfaShes Two-Lane Undivided 14 (44%:)

Day 24 (75%)
Night 8 (25%)

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

Accommodations Present

No Accommodations

26 (82%)

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

Segment Related
4 (15%)

Intersection Related

Segment Related
4 (67%)

Intersection Related

22 (85%) 2 (33%)

Fatal Crashes

All fatal bike (2) crashes occurred on

segmenis without bike accommodations

Crash Type
Bike Fail to Yield 10 (45%:)
(60% at signals & 40% at stop signs)

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

Turning Vehicle Fail to Yield 8 (565%)
[50% right turns & 50% left turns)
[70% at signals & 30% at stop signs)

Legend
Total KAB Crashes
(% of previous total)

December 2022




Overview — Collection/Research of Crash Data

o Overrepresentation Analysis

o Categories highlighted in yellow indicate an
overrepresentation of KAB crashes for that
roadway characteristic

o Categories highlighted in red indicates an
overrepresentation by a factor of two or more.

Category % Study Area % of KAB Crashes

Principal Arterial 12% 25%

Functional Minor Arterial 23% 35%
Classification | -0 Collector 42% 28%
Minor Collector 23% 12%

Rural 67% 30%

Area Type

Urban 33% 70%

Five-Lane Undivided 1% 6%

Four-Lane Divided 8% 12%

Four-Lane Undivided 3% 9%

Roadway Type | Three-Lane Undivided 3% 12%
Twao-Lane Divided 0% 1%

Two-Lane Undivided 84% 50%

Single Lane 0% 0%

=5 000 74% 41%

5,000 to 10,000 15% 26%

AADT

10,000 to 15,000 6% 15%

=15,000 4% 13%

Minnesota 74% 75%

State

Wisconsin

26%

25%




Overview- Collection/Research of Crash Data

Crash Rate Analysis

o0 Segmented all functionally classified
roads based on substantial changes
In roadway attributes, including AADT,
typical section, posted speeds,
functional classification, area type,
and/or changes in route designation.

o Many segments had no crashes
occur in past 5 years, including:

o 8% of arterial roadway miles
o 35% of collector roadway miles

Legend
N No Crashes
N Low - Crash Rate <15 Crashes per *HMVMT
Moderate - Crash Rate from 15-50 Crashes per "HMVMT

#\» High - Crash Rate >50 Crashes per *HMVMT ] % - s
./l

e Low - Crash Rate <15 Crashes per "HMVMT
Moderate - Crash Rate from 15-50 Crashes per "HMWVM

. _ - : :
HMVMT = Hundred Million Vehicle-Miles Traveled l = M High- Crash Rate >50 Crashes per *HMVMT

"HMWVMT = Hundred Millicn Vehicle-Mies Traveled




Overview — Collection/Research of Crash Data

KAB Crashes per

KAB Crash Rate

Category HMVMT"
Low <15
Moderate 15 to 50
High =50

*Hundred Million Vehicle-Miles Traveled

Category Miles KAE Crashes {(Crashes per HMVMT")

Principal Arterial 7867 211 1311
Functional Minor Arterial 146.96 289 9.16
Classification I /i Collector 267 71 235 6.32
Minor Collector 147.72 101 12.13
Rural 431.60 254 11.14

Area Type
Urban 20946 582 2278
Five-Lane Undivided 917 54 2145
Four-Lane Divided 50.65 103 9.56
Four-Lane Undivided 2147 77 1767
Roadway Three-Lane Undivided 21.05 99 31.34

Type
Two-Lane Divided 1.89 a8 5627
Two-Lane Undivided 536.00 494 18.06
Single Lane 0.84 1 20.87
=5,000 469 .27 335 21.34
5,000 to 10,000 97.71 215 17.53
AADT

10,000 to 15,000 3888 136 16.24
=15.000 35.21 150 12.48

*Hundred Million Vehicle-Miles Traveled



Safety Emphasis Areas

Safety Emphasis Area 1:

Rural Two-Lane o 360 miles or 270 Segments

VRl T O 250curves
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 EREESEUSECHIIE
Along Multi-Lane Arterials

Safety Emphasis Area 4:

I N i O /22 Intersections
Pedestrian & Bicycle Crashes 6" aecom.com



Systemic Safety Plan Process

Identify Focus Crash Types and Risk Factors

Screen and Prioritize Candidate Locations

~ Task 1: Identify Network Elements to Analyze
Task 2: Conduct Risk Assessment
Task 3: Prioritize Focus Facility Elements

Select Countermeasures

Prioritize Projects

@ aecom.com



Risk Factors — Safety Emphasis Area 1
Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)

Risk Factor -Segments

At-Risk Criteria

Data Source

Include in Study?

b >0.10 crashes per mile per 5 year period
Density of Lane Departure KAB Crashes s I. P ¥ s ) AECOM Yes
W »=0.50 crashes per mile per 5 year period
b >=1curve/s per mile Stakeholders &
Curve Density ’ Yes
% ==3 curves per mile AECOM
_ , o , b >=7&<15
Access Density (driveways, field entrances, unsignalized public streets) * 18 AECOM Yes
=
b Mo Paved Shoulder & No Deficiencies
Edge Risk Assessment & Shoulder/Surface Type (steep slopes, fived ohjects in clear zone) b Paved Shoulder & 1 or 2 Deficiencies AECOM Yes
* Mo Paved Shoulder & 1 or 2 Deficiencies
. b >=40 mph & <55 mph
Speed Limit AECOM Yes
W =55 mph
Roadway Width (of thru travel lanes) x <24-feet AECOM Yes
) ) ) Mo
Presence of Edgeline and/or Centerline Rumble Strips o
Use as mitigation strategy
M
Presence of Edgeline and/or Centerline Pavement Markings L D.
Use as mitigation strategy
Risk Factor - Curves Criteria Data Source Include in Study?
b 1 crash per curve per 5 year period Stakeholders &
Occurrence of KAB Crashes on Curves P P Y per ) ARenEEers Yes
W »=2 crashes per curve per 5 per period AECOM
k Intersecti urv
Presence of Intersection on Curve or Visual Trap ll]_tE]'“E_FTIW'FI.'LunE_ AECOM Yes
X Visual Irap & Int. on Curve
¢ >=500-feet to 1,000-feet
Curve Radii Fetto Lues AECOM Yes
X < 500-feet
¥ 5-10 mph (curve advisory speed sign present)
Horizontal Curve Speed Differential X =10 mph (curve advisory speed sign present) Stakeholders & Ves
X Curve Radius <=750’, Speed Limit >=45 mph AECOM
(no curve advisory speed sign present)
¢ Gravel Shoulder Only
Shoulder/Surface Type y AECOM Yes
f vp * Mo Paved shoulder

@ aecom.com



Identification of Curves

Curve locations and curve data (radius) were estimated using aerials, with horizontal curve
tangents and points of intersection estimated from aerial measurements.

» 360 curves were evaluated along the 360 miles of rural undivided two-lane roads (<5,000

AADT)
* Only curves with a radius <= 1,150-ft were included in the risk assessment (252 Total
Curves)
h
L h
T = |
8 A 8h 2

» ris the radius of a circle
« L is the length of the chord. Thi
+ his the height above the chord.

@ aecom.com



Risk Factors — Safety Emphasis Area 2
Urban Side Road Stop Control Intersections (Angle Crashes)

Presence of Turn Lanes

Risk Factor At-Risk Criteria Data Source Include in Study?
Occurrence of Angle Crashes W ==1 crash per 5 year period Stakeholders Yes
¢ ==30 mph
Speed Limit on Major Road P Stakeholders Yes
X ==40 mph
¢ Multi-Lane, with medi
Mainline Cross Section . I_ e, i rm:t an Stakeholders Yes
* Multi-Lane, no median
r =5d :
Skew of Intersection # 3 Cegrees AECOM Yes
K == 25 degrees
Number of Entering Legs X 4 intersection legs AECOM Yes
Context Zone X Commercial, Retail, Schoaol, Library, Park AECDOM Yes
¢ =>=5,000%&<12,000
Mainline AADT - Stakeholders Yes
® >=12,000
Speed Limit on Minor Road Mo
Intersection Location No
Presence of On-5treet Parking MNo
Mo,

Use as mitigation strategy

@ aecom.com



Risk Factors — Safety Emphasis Area 3
Signalized Intersection, Multi-Lane Arterials

Risk Factor At-Risk Criteria Data Source Include in Study?
¥ 1 crashes per 5 year period
Number of KAB Crashes ) ) AECOM Yes
X 2 or more crashes per 5 year period
r =>=35 mph
Speed Limit on Major Road * i 15 mph Stakeholders Yes
>=45 mp
r ==30 mph
Speed Limit on Minor Road * i 0 mph Stakeholders Yes
>=40 mp
r oo ]
Mainline AADT * - E;g%g? 12,000 Stakeholders Yos
2= g
) r =5 degrees
Skew of Intersection * 5= 30 degrees Stakeholders Yes
r Median on 1 Approach
Presence of Mainline Median * N r:.-1 di PP Stakeholders Yes
o Median
r Moneon 1 Appreach
Presence of Mainline Left Turn Lanes * N I ‘:ll - | Stakeholders Yes
one on all Approaches
v i / L
Left Turn Signal Phasing, by Mainline Approach F‘n:rrm'.[t&d, Protected t:-f,r Mamhn& Approach Stakc.hnlders . Yes
X Permitted Only by Mainline Approach [AECOM Collected for City of Duluth Intersections)
Signal Heads per Number of Mainline Thru ¥ <1:1 signal heads/lanes Stakeholders Vee
Lanes * oo=1:2 signal heads/lanes [AECOM Collected for City of Duluth Intersections)
- SRt ro L
Access Within Influence Area 1 "_d] “_E“ ays Stakél‘n:ulders ) Yes
n =3 driveways (AECOM Collected for City of Duluth Intersections)
r Zero Offset
Mainline Left Turn Lane Alignment * Negat".r; Offsat Stakeholders Yes
|
Isolated vs. Coordinated X Isolated Signal Stakeholders Yes
. Mo,
Presence of Signal Head Backplates Use as Mitigation strategy
I I

@ aecom.com



Risk Factors — Safety Emphasis Area 4
pan Intersections (Bikes & Peds)

Ur

Risk Factor

At-Risk Criteria

Potential Data

Include in Study?

Source
Occurrence of Ped/Bike Crashes X >=1crash Stakeholders Yes
k=
Mainline AADT N g 150'%?}3 &< 10,000 Stakeholders Yes
>: »
Type of Traffic Control * Signalized Stakeholders Yes
o . ¥ 30 mph
Speed Limit on Major Road * >-35 h Stakeholders Yes
>=35 mp
Number of Thru Lane on Major * >2-lanes AECOM Yes
Approach
¥ Paved Shoulder
Presence of Bicycle Facilities (mainline) e NWEI_;,'k Fou_llt{af[ Stakeholders Yes
o Bike Facilities
b >=40-ft & <50-ft
Exposure Length (exclude median refuge) * - £0-ft < AECOM Yes
= -
K Partial Sid Ik
Presence of Sidewalk (mainline) * Nar;:.id : er;{a Stakeholders Yes
o Sidewa
¢ i I i 3 )
Presence of Lighting * P:qDULﬁigg};:i?nggon Minor Approaches Stakeholders Yes
Presence of On-Street Parking (mainline) * Parking AECOM Yes
¥ Commercial, Parks & School
Presence of Pedestrian Generators X On DTA RI ’t 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

@ aecom.com



Selection of At-Risk Locations

e Tier 1 Location: Top 5% or minimum of top 20 locations.

 Tier 2 Locations: Evaluate next 5% (or next 20 locations) for corridor-wide
projects and to see Iif the there is a good representation
of different municipalities.

Evaluate locations in municipalities that are not well
represented in the original top 5%.

E)\ aecom.com



Risk Assessment
Safety Emphasis Area 1

Segments
Rural Two-Lane Undivided Roads,
AADT <5,000 (Lane Departure Crashes)

Tier 1 Location: 20 or 25 miles

Tier 2 Locations: 18 or 32 miles

Number of

speed KAB
Road Name | State *| County ~ Municipality  ~ | Limi * | Crashe * |Length (mit | AADT = || * | Total Star =

Lester River Rd  |Minnesota| Saint Louis | Township of Lakewood 45 1 3.6 2000 LS. 5.5 1

Ryan Rd Minnesota| Saint Louis | Township of Duluth S0 1 0.3 364 LS. 5.5 1

Becks Rd Minnesota| Saint Louis | Township of Midway 55 1 1.1 670 Ak b

CTH & Wisconsin| Douglas | Township of Superior 40 1 1.3 730 *dkdk b

CTHEK Wisconsin| Douglas | Township of Parkland 55 0 18 1200 ek

CTH & Wisconsin| Douglas | Township of Superior 55 2 0.7 870 ik b

5 Chicago Ave Wisconsin|  Douglas Village of Oliver 45 1 1.3 2300 *hkdk b
W Skyline Pkwy  |Minnesota| Saint Louis City of Duluth 55 0 17 1580 LS. 5.1
Saginaw Rd Minnesota| Saint Louis | Township of Solway 55 0 0.4 225 LS. 5.1
CTHE Minnesota| Saint Louis [Township of Grand Lake 30 0 0.8 120 LS 5.1
Hermantown Rd  [Minnesota| Saint Louis | City of Hermantown 55 1 1.0 2800 Ak
Seven Bridges Rd  [Minnesota| Saint Louis City of Duluth 45 1 14 348 Lt
Occidental Blvd  |Minnescota| Saint Louis City of Duluth 30 0 0.4 348 L
Ryan Rd Minnesota| Saint Louis | Township of Duluth 55 0 0.2 364 L
Swan Lake Rd Minnesotal Saint Louis City of Duluth 30 0 1.2 3000 Tk
Observation Rd  |Minnesota| Saint Louis City of Duluth 40 0 1.1 1100 LS. 5.1
ESkyline Pkwy  [Minnesota| Saint Louis City of Duluth 40 0 0.7 1450 LS. 5.1
CTHU Wisconsin| Douglas | Township of Lakeside 30 0 0.9 1] Ak
CTHC Wisconsin| Douglas | Township of Parkland 30 4 40 1000 Lt
CTHE Wisconsin| Douglas | Township of Parkland 55 0 1.1 1200 L
W Skyline Pkwy  |Minnesota| Saint Louis City of Proctor 30 1 1.8 6E0 L 1
W Skyline Minnesotal Saint Louis | Township of Midway 30 1 0.5 6E0 *hk b
Oldenberg Pkwy |Minnesota| Saint Louis City of Duluth 55 1 20 2000 L. g o
Lavaque Rd Minnesota| Saint Louis | City of Hermantown 45 0 0.7 3500 L8 W
Caribou Lake Rd  [Minnesota| Saint Louis |Township of Grand Lake| 40 2 0.6 499 L8 f
Schultz Rd Minnesota| Saint Louis City of Rice Lake 55 0 20 170 *hh b
Schultz Rd Minnesota| Saint Louis City of Rice Lake 55 2 1.0 115 *hk b
Culbertson Rd  |Minnescota| Saint Louis | Township of Duluth 55 0 1.0 380 Lt i1
McQuade Rd Minnesota| Saint Louis | Township of Lakewood 40 2 0.4 345 *hkh b
Swan Lake Rd Minnesotal Saint Louis | City of Hermantown 55 0 0.7 1400 *hk b
W Calvary Rd Minnesota| Saint Louis City of Rice Lake 55 0 20 1650 L. g o
CTHD Wisconsin| Douglas | Township of Lakeside 55 1 2.5 1400 L8 W
CTH K Wisconsin| Douglas | Township of Parkland 55 0 25 850 L8 f
CTHC Wisconsin| Douglas | Township of Parkland 55 0 27 750 *hh b
CTHE Wisconsin| Douglas | Township of Parkland 45 1 28 670 Lt i1
CTHE Wisconsin| Douglas | Township of Parkland 55 0 1.0 2000 L 1
CTHC Wisconsin| Douglas | Township of Superior 30 0 3.7 430 *hk b
CTHW Wisconsin| Douglas Township of Superior 30 0 37 270 L. g o




Risk Assessment
Safety Emphasis Area 1

Curves

Rural Two-Lane Undivided Roads
AADT <5,000
(Lane Departure Crashes)

Tier 1 Location: 20

Tier 2 Locations: 25

Speed Limit |Curve Advisory| Length
RoadMame ™~ State © | Count ™ Municipality - Lat/Long - {mph) * | Speed (mp ™ | (miles ™ Aﬂ)'ﬂ Total Star =
CTHC Wisconsin| Douglas | Township of Superior | 46°35'25 04"N, 92° 7'58.80"W 55 15 3.7 430 L
W Tischer Rd  Minnesotabaint Louid Township of Lakewood | 46°52'49 13"N, 92° 0'18 37"W 40 20 20 B70 L
E McCuen 5t Minnesotgbaint Louis City of Duluth 46%39'22 28"N, 92°12'30.51"W 35 25 0.6 2300 Lt
CTHE Minnesotafaint LouigTownship of Grand Lake| 46°55'24 22"N, 92°24'46 07" W 55 Mo Posting 0.8 120 L . 01
Ryan Rd Minnesotgfaint Louid Township of Duluth 57'22.91"N, 91°53'59 42" W 55 30 13 380 L . 01
W Skyline Pkwy MinnesotaEaint Louid City of Duluth 46" 0"MN, §2° 7'15 66" W 55 Mo Posting 17 1580 kb
Ryan Rd Minnesotataint Louid Township of Duluth 1°54'2 9B"W 55 Mo Posting 02 364 *kk
Industrial Rd  MinnesotsBaint LowigTownship of Grand Lake| 46° o221 ' 50 Mo Posting 0.1 1000 ok
Ryan Rd Minnesotgfaint Louid Township of Duluth 91° 55 15 0.3 364 L . 01
Occidental Blvd MinnesotaBaint Louis City of Duluth 92" 30 20 0.4 348 L i1
CTHW Wisconsin| Douglas | Township of Superior 2 55 Mo Posting 3.7 270 Lt
M 5Bth 5t Wisconsin| Douglas City of Superior 4740'11 71N, 92° 30 15 10 2000 LE.%. 3
W SKyline Pkwy Minnesotafaint Louis City of Proctor 46743'30.81"N, 92° 30 15 02 4150 L.
Maple Grove Rd MinnesotaBaint Louid Township of Solway | 46748 g2° 50 25 1.1 1466 L i1
E Shilhon Rd  Minnesotgfaint Louid Township of Duluth | 46757 g1° 55 25 10 380 L i1
W Skyline Pkwy Minnesotafaint Louis City of Duluth 4674 g2*7'23. 55 Mo Posting 17 1580 Lt
Becks Rd Minnesotakaint Louid Township of Midway | 4674 921731 /8" W 50 40 11 670 LE.%. 3
Caribou Lake Rd Minnesotsfaint Lowig Township of Solway | 46°5 92°19'21 75"\ 55 Mo Posting 12 265 L.
Munger Shaw Rd Minnesotsfaint LouigTownship of Grand Lake| 46°54'46 B0"N, 92°20'38.88" W 45 Mo Posting 3.4 1050 L i1
CTHC Wisconsin| Douglas | Township of Superior | 46°34'48 78"N, 92712'6 64" W 55 20 3.2 430 L .1
CTHW Wisconsin| Douglas | Township of Superior | 46°33'14 72", 92°14'41 78" 55 Mo Posting 37 270 *k
COccidental Blvd Minnesotabaint Louis City of Duluth 46°50'29.15"N, 92° 0'36.58"W 30 20 0.4 348 Lt
CTHW Wisconsin| Douglas | Township of Superior | 46°32'43 85"N, 92°14'38 17"y 55 25 3.7 270 ok Ik
M 58th 5t Wisconsin| Douglas City of Superior 46°40'9.80"N, 92° 4 30 15 10 2000 L.t
Hermantown Rd Minnesotafaint Louiqd City of Hermantown 4p°47'22 30"N, 92° a0 Mo Posting 10 2800 L.t
E Skyline Pkwy Minnesotafaint Louid City of Duluth 4p74R'43 37"N, 92° 30 15 07 1450 Tk
3 Chicago Ave [Wisconsin| Douglas Village of Oliver 45738'42 53"N, 92° 55 25 13 2300 L3
Becks Rd Minnesotafaint Louid Township of Midway | 46°41'56 24"N, 92716'47 16" W 50 Mo Posting 1.1 670 L.t
Minneszota Ave MinnesotaEaint Louid City of Duluth 45°43'41 96"N, 92° 3'B.90"W 30 Mo Posting 10 1850 L.t
Maple Grove Rd Minnesotabaint Lowid Township of Solway | 46°48'28.32"M, 82°20'19.68"W| 50 25 1.1 1466 Lt
42nd Ave Wisconsin| Douglas City of Superior 46739'20 DO"N, 92° 55 35 05 970 Lt
Maple Grove Rd Minnesotzfaint Lowid Township of Solway | 46748'34 09", 92° 50 25 11 1466 L3
Oldenberg Pkwy MinnesotaBaint Louis City of Duluth 4p°40'21.35"N, 92° a0 25 20 2000 L.t
CTH A Wisconsin| Douglas | Township of Superior | 46°29'38.66"N, 827 55 35 33 930 L.t
CTHU Wisconsin| Douglas | Township of Lakeside | 46°37'56.38"M, 81° 55 Mo Posting 09 a0 Lt
W Skyline Pkwy Minnesotaaint Louis City of Duluth 46%46'24 45"N,92° . 55 Mo Posting 17 1580 ok b
St. Louis River Rd MinnesotagBaint Louid  City of Hermantown | 46°45'50.88"N, 92°14'50 47" 45 Mo Posting 15 531 ok Ik
CTH U Wisconszin| Douglas | Township of Lakeside | 46°37'40.46"N, 81°54'21 35"W| 55 Mo Posting 0.9 90 L.t
Korkki Rd Minnesotgfaint Louid Township of Duluth 46°57'48.95"N, 91°52'43 38" W 55 25 20 3E0 kI
Swan Lake Rd Minnesotafaint Louig  City of Hermantown 82°11'2 DA"W 55 30 07 1400 Lt
CTHA Wisconsin| Douglas | Township of Superior 92" 3'58.80"W 55 20 13 730
CTHW Wisconsin| Douglas | Township of Superior | 46°33'17.08"N, 92°14'37 44"y 55 Mo Posting 3.7 270




Risk Assessment
Safety Emphasis Area 2

Urban Side Road

Stop Control Intersections
(Angle Crashes)

Tier 1 Location: 22 Intersections

Tier 2 Locations: 33 Intersections

Road Mame

Maintaining Agemn

Traffic Contre 3 TOTAL STAR .

Grand Ave, 5 63rd Ave W City of Duluth 2-Way Stop Fdkddk
Highway 53, E 5t 2 City of Superior 2-Way Stop Fdddk
E 2nd 5t - Hwy 53/2, E 2nd 5t - Hwy 53/2, E 3rd 5t 2 City of Superior 2-Way Stop Fdddk
Midway Rd, Old Miller Trunk Hwy 2 Township of Canosid  2-Way Stop Fddedok
Tower Ave, Tower Ave, M 16th 5t City of Superior 2-Way Stop Fddedok
Mesaba Ave, Mesaba Ave i City of Duluth 2-Way Stop Le.s 8.9
Railroad 5t, Railroad 5t, Harbor Dr City of Duluth 2-Way Stop Jddek b
Rice Lake Rd, Rice Lake Rd, E Skyline Pkwy City of Duluth 1-Way Stop Jddek b
Tower Awve, N 56th 5t, Tower Ave 67 City of Superior 2-Way Stop Jddek b
Tower Awve, Henry Cohen Dr 46,684 City of Superior 2-Way Stop Jddek b
Hammeond Awve, N 5th 5t, Hammond Ave, M 5th 5t 46.732 City of Superior 1-Way Stop Fdk
E 2nd 5t - Hwy 53/2, E 2nd St - Hwy 53/2, 23rd Ave E 46,705 City of Superior 2-Way Stop Fdk
Hammaond Ave, Broadway 5t, Hammond Ave 46.726 City of Superior 2-Way Stop Fdk
Tower Ave, Tower Ave, N 34th 5t, N 34th 5t 46.698511, City of Superior 2-Way Stop Fdk

E 2nd 5t - Hwy 53/2, Marina Dr, E 2nd 5t - Hwy 53/2 46. 718679 4 |City of Superior 2-Way Stop Fdk
E 4th St, M 4th Ave E 46 793465, City of Duluth 2-Way Stop Fdk
E 2nd 5t - Hwy 53/2, 31st Ave E, E 2nd 5t - Hwy 53/2 46.697325,- City of Superior 2-Way Stop Fdk
Belknap St, E 5th 5t, E 5th 5t, Belknap 5t a6 7214 City of Superior 2-Way Stop Fdk
E Superior 5t, N 14th Ave E, 5 14th Ave E, E Superior 5t City of Duluth 2-Way Stop Fdk
Tower Ave, N 40th 5t City of Superior 2-Way Stop Fdhk
Skyline Pkwy, Mesaba Ave, E 9th 5t, Mesaba Ave City of Duluth 2-Way Stop Fdhk

E Superior 5t, 47th Ave E, 47th Ave E City of Duluth 2-Way Stop Fdhk
Highway 53, Catlin Ave City of Superior 1-Way Stop L. e 01
Tower Ave, N 58th St, Tower Ave City of Superior 2-Way Stop L. e 01
Highway 53, Grand Ave, Grand Ave City of Superior 2-Way Stop L. e 01
W Michigan 5t, W Superior 5t, W Michigan 5t City of Duluth 1-Way Stop L. e 01
Broadway 5t, Broadway St Tower Ave, Tower Ave City of Superior 2-Way Stop L. e 01
Woodland Ave, W Redwing5t | 46.850022,-22 0B1E City of Duluth 2-Way Stop L. e 01
Banks Ave, N 28th 5t, N 28th 5t City of Superior 2-Way Stop L. e 01
Woodland Ave, Woodland Ave City of Duluth 2-Way Stop L. e 01

M 6th Ave E, E 7th 5t City of Duluth 2-Way Stop L. e 01

E 1st 5t, N 19th Awve E City of Duluth 2-Way Stop L. e 01

M 1st Awve E, E 1st 5t, E 1st 5t City of Duluth 2-Way Stop L. e 01

M 59th Ave W, N 59th Ave W, Cody 5t, Cody 5t City of Duluth 2-Way Stop L. e 01

M 59th Ave W, N 59th Ave W, W Eighth 5t City of Duluth 2-Way Stop L. e 01
London Rd, 45th Ave E City of Duluth 1-Way Stop L. e 01

E 4th 5t, N 12th Ave E City of Duluth 2-Way Stop

Highway 2, Highway 2, N 2nd Ave City of Proctor 2-Way Stop

W 4th 5t, N 3rd Ave W City of Duluth 2-Way Stop

E 4th 5t, N 3rd Ave E, E 4th 5t City of Duluth 2-Way Stop

Highway 53, N 5th 5t 4673254 City of Superior 1-Way Stop

Broadway 5t, Broadway 5t, Ogden Ave, Ogden Ave 46.726606,-92 City of Superior 2-Way Stop

M 24th Ave W, 5 24th Ave W, W Superior 5t, W Superior 5t 46 7640065 -92 City of Duluth 2-Way Stop




Risk Assessment
Safety Emphasis Area 3

Signalized Intersections
Multi-Lane Arterials

Tier 1 Location: 39 Intersections

Tier 2 Locations: 18 Intersections

Signalized Intersection Name - Maintaining Agency Total Stars
MMNTH 23 (Grand Ave) & MSAS 108, MUN 153 |Raleigh 5t) City of Duluth LSS 8 88 89 s ¢
MMTH 23 (Grand Ave) & River West Dr/Warkwick 5t City of Duluth Tk kkAkh b
MMNTH 23 (Grand Ave) & MUN 172 (72nd Ave W) City of Duluth Ak dok
USTH 53 (Trinity Rd) & MSAS 198 (Anderson Rd) City of Duluth Fh Aok b
CSAH 9 (4th 5t) at 6th Ave E St. Louis County/Duluth Lt
First Street and 46th Ave W City of Duluth Lt b
18th Ave E & E 5th 5t Superior Lt 8 5 0 8 1
MMNTH 23 (Grand Ave) & MSAS 101 (BBth Ave W) MnDOT/Duluth Aok
USTH 53 (Miller Trunk Hwy) & CSAH 13 (Midway Rd) MnDOT/County . LS. 5. 0.0.1
USH 2/USH 53 (E 2nd) & 22nd Ave E Superior 46.706586,-92.047341 Lt
Arrowhead Road and Arlington Ave City of Duluth 58227412 -02 1323428 Lt b
USTH 53 (Trinity Rd) & CSAH 90 (Arlington Ave) City of Duluth 46.78255,-82 138753 o ded ok
USTH 53 [Miller Trunk Hwy) & CSAH 91 (Haines Rd) MnDOT/County 46.814785.-9 Aok
USTH 53 (Miller Trunk Hwy) & MSAS 104, CSAH 32 (W Arrowhead Rd) MnDOT/Hermantown 46822112 -92.1867 LS. 5. 0.0.1
Superior Street and 27th Ave W City of Duluth 46.7613776,-92.131757 Lttt . 04
I-35 & MSAS 191 (26th Ave E) & TH 61, MSAS 193 {London Rd) City of Duluth 46.808019,-02 061389 Ak b
College Street and Kenwood Ave City of Duluth 46.8167053,-02 1003188 Lt 5.5 03
USH 53 (2nd 5t) & USH 2 (Belknap 5t) WisDOT 46.722281 -92 062439 Ak b
5TH 35 (Tower Ave) & M 28th 5t Superior 46.706188,-92.104047 Ak Ak b
STH 35 (Tower Ave) & M 21st 5t Superior 46.713416-92.1 Lttt . 04
TH 194 (Central Ent) & MSAS 198, M 535 (Anderson Rd) City of Duluth 46.B00664,-92.14 Ak b
Summit Street and Woodland Ave City of Duluth 46817781 -02. L. 0. 5.5 1
Clover Street and Woodland Ave City of Duluth 468157372 -52. L0 5.5.1
USTH 53 (Miller Trunk Hwy) & CSAH 48 (Lavaque Bypass Rd), MSAS 101 | MnDOT/County |  46.83658,-52.238403 Lt
STH 35 (Tower Ave) & M 31st 5t Superior Lt
STH 35 (Tower Ave) & N 37th 5t Superior Tk hdok ok
TH 194 (Mesaba Ave) & MSAS 127 (W Tth 5t) MnDOT/Duluth ok
TH 194 (Mesaba Ave) & MSAS 126 (W 3rd 5t) City of Duluth Ak Ak
USTH 53 (Miller Trunk Hwy) & CSAH 17, MSAS 103 (Stebner Rd) MnDOT/Hermantown Lt
TH 194 & C5AH 4 [Mesaba Ave) & MSAS 192 [Central Ent) MnDOT/Duluth Lt
TH 194 [Central Ent) & CSAH 90 (Arlington Ave) City of Duluth L8 .5 1
TH 194 {Central Ent) & MSAS 205, M 494 (Basswood Ave) City of Duluth L85 5 5.1
Michigan Street and 27th Ave W City of Duluth L0501
USTH 53 & CSAH 54 [Piedmont Ave) City of Duluth 46775111 - Lt A
Grand Ave and 46th Ave W City of Duluth 46 7460826 - Lttt
CSAH 9 (Woodland Ave) at W Arrowhead Rd &t. Louis County/Duluth 46 825768 - L g8 5 41
TH 194 [Central Ent) & MSAS 182 (Pecan Ave) City of Duluth L85 5 01
USH 2fUSH 53 (E 2nd) & 39th Ave E Superior L8501
Arrowhead Road and Rice Lake Road [CSAH 4) City of Duluth Lttt
TH 53 and Lavaque MnDOT/Hermantown Lt 4
Arrowhead Road and Menard Drive City of Duluth
St. Marie Street and Woodland Ave City of Duluth

Minth Street and 6th Ave E

City of Duluth




Risk Assessment
Safety Emphasis Area 4

Urban Intersections (Bikes & Peds)

Tier 1 Location: 61 Intersections

Tier 2 Locations: 32 Intersections

Maintaining Ager ! TOTAL STARS
iw

Road Name Lat/Long -

Tower Ave, N 31st 5t 46.702589 City of Superior Tk drded Ak ko
Tower Ave, N 28th Ave, N 28th 5t, Tower Ave 46 706202 City of Superior Tk drded Ak ko
5 Lake Awve, W Superior 5t, N Lake Ave, E Superior 5t 45 72E044 City of Duluth Tk dkhkkok b
Tower Ave, Tower Ave, N 37th 5t, N 37th 5t 46.685387, City of Superior Tk dkhkkok b
Belknap 5t, Hammaond Ave 45.720626,-9 City of Superior Ak
Tower &ve, N 21st 5t, M 21st 5t, Tower Ave 46.71342 -5 City of Superior Ak
Tower Ave, Tower Ave, N 16th 5t City of Superior Ak
E 2nd 5t, M 3rd Ave E City of Duluth e e e e
Grand Ave, Grand Ave, N 40th Ave W, N 40th Ave W City of Duluth e e e e

E 2nd 5t - Hwy 53/2, 30th Ave E City of Superior e e e e

E 4th 5t, N 5th Ave E City of Duluth Ak
Tower &ve, N 20th 5t City of Superior e e e e
Tower &ve, N 18th 5t 46.717022 -52. City of Superior e e e e

E 2nd 5t, N 1st Ave E, N st Ave E 45 780237.-02.0 City of Duluth *hh A Ak b
N 2nd Ave W, W 2nd 5t 46 78643502 1 City of Duluth *hh A Ak b
N Lake Ave, E 2nd St, W 2nd 5t, N Lake Ave 45 788206,-92 100372 City of Duluth *hh A Ak b
E Oth 5t, N Central Entrance, M 6th Ave E 45 798652 -22.100577 City of Duluth e dedde Ak
N Lake Ave, W 1st 5t, E 1st 5t 46 787635,-92.0993 City of Duluth *hh A Ak b
Belknap 5t, Lamborn Ave, Grand Ave, Belknap 5t 46.72062 - : City of Superior e dedde Ak
Ogden Ave, Belknap 5t, Belknap 5t, Ogden Ave a5 - City of Superior e dedde Ak
W Central Entrance, Basswood Ave City of Duluth e dedde Ak

E Central Entrance, 5 Arlington Ave City of Duluth e dedde Ak
Woodland Ave, Summit 5t City of Duluth e dedde Ak
M 1st Ave E, 5 1st Ave E, E Superior 5t, E Superior 5t City of Duluth e dedde Ak

N 24th Ave W, N 24th Ave W, W 3rd 5t, W 3rd 5t City of Duluth *hh A Ak b

5 5th Ave W, N 5th Ave W, W Superior 5t, W Superior 5t City of Duluth e dedde Ak

E Superior 5t, N 4th Ave E City of Duluth e dedde Ak

E 2nd 5t - Hwy 53/2, E 2nd 5t - Hwy 53/2, E 3rd 5t City of Superior e dedde Ak
Tower &ve, N 17th 5t City of Superior e dedde Ak
Tower &ve, N 19th 5t City of Superior e dedde Ak
Highway 53, Grand Ave, Grand Ave City of Superior e dedde Ak
W 2nd 5t, N 3rd Ave W City of Duluth e Ak

W 2nd 5t, N 4th Ave W, M 4th Ave W City of Duluth e Ak

M 1st Ave W, W 2nd 5t, N 15t Ave W City of Duluth e Ak

N 6th Ave E, E 4th 5t, N 6th Ave E City of Duluth Ak

N 6th Ave E, E 3rd St, N 6th Ave E, N 6th Ave E, E 3rd 5t City of Duluth Ak

E Central Entrance, Pecan Ave . City of Duluth e Ak

W Central Entrance, Mall Dr 14 City of Duluth e Ak

W Central Entrance, Anderson Rd/ W Myrtle 5t 434 City of Duluth e Ak

E Central Entrance, Blackman Ave 45.800081,-92.121644 City of Duluth e Ak
Miller Trunk Hwy, W Central Entrance, US 53 (Trinity Rd), Joshua Ave 45.804276,-92.153657 City of Duluth e Ak

U5 53, Cottonwood Ave/Loberg Ave 45 805561 -92 156885 City of Duluth e Ak




Validating At-Risk Locations

SEA 1 SEA 2 SEA 3 SEA 4
Rural Two-Lane Urban Stop Control Signalized Urban Intersections
Roads, AADT <5,000 Intersections Intersections along (Bike/Ped)
Multi-Lane Arterials

% Locations in Tier 1 7% 12% 42% 9%
% KAB Crashes in Tier 1 15% 35% 65% 38%
% Locations in 14% 33% 62% 13%
Tier 1 + Tier 2

% KAB Crashes in 27% 17% 90% 48%
Tier 1 + Tier 2

@ aecom.com



Systemic Safety Plan Process

Identify Focus Crash Types and Risk Factors

Select Countermeasures

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

@ aecom.com



Safety Countermeasures

I ‘l;: Démmer;ﬁ.nar;]poﬂaﬁon
 Federal Highway
A

Administration AboutFHWA  Progra

FHWA Highway Safety Programs

Proven Safety Countermeasures

Sources of Safety Information
o FHWA Proven Safety Countermeasures
o WisDOT Approved Crash Maodification Factors

o MnDOT District Safety Plan Updates
“The Big Book of Ideas”

O CraSh MOdiflcatlon Clearing house Pedestrian/Bicyclist

A Crogewalk Vigibility eading Pedestrian
Bicycle Lanes r :
4 A Enhancements Interval
phill

DISTRICT SAFETY
PLAN UPDATES

FHWA's Proven Safety Countermeas

C M E (RASHMODIFICATION FACTORS CLEARINGHOUSE

ABOUT THE CLEARINGHOUSE  USINGCMFs DEVELOPINGCMFs ADDITIONAL RESOURCES

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

FREQUENT SEARCHES: ROUNDABOUT | SIGNAL | PEDESTRIAN | COMPLETESTREETS | TSMO | BROWSEALL

@ aecom.com
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Safety Countermeasures — Safety Emphasis Area 1 - Segments
Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)

In Response to Which Risk MN* Safety Benefit WI Safety Benefit Source of WI Safety Include in
Safety Countermeasure . )
Factor? (% Crash Reduction) (% Crash Reduction) Data Study?
) 35%: 8%: Injury Crashes WisDOT Approved CMF
Install Shoulder Rumble Strips My A Yes
P / KA Lane Departure Crashes 16%: Lane Departure Crashes CMF ID 3430 & 3442
Mo Wi Dat
Install Centerline Rumble 5trips M A 36% . 0 Ak _ ) Yes
CMF Clearinghouse: 4% to 11%
) ) ) . . Mo Wi Data
Provide Paved Shoulder Edge Risk Assessment, Lane Width 17% to 31% ) ) ) Yes
CMF Clearinghouse: 12% (Run off Road)
Widen Paved Should Edge Risk A t, L Width /A 14% WisDOT Approved CMF ¥
iden Pave oulder ge Risk Assessment, Lane Wi ' CMF 1D 4078 es
Install Saf Edge (45 hor Greater) Edge Risk A t 24% 13% WisDOT Approved CMF ¥
nstall Safety Edge (45 mph or Greater) ge Risk Assessmen CMF |0 8658 es
Side Slope Improvements Edge Risk Assessment 14% : KAB Rollover Crashes N/A N/A Yes
Mo 'WI Data
Increase Edgeline from 4™ to 6" M 18% ) ) _ o Yes
CMF Clearinghouse: 18% (All), 27% (Single Vehicle)
Install Barrier for Non-R ble 5l Edge Risk A t 35%: Inj Crash Mo Wi Data ¥
nstall Barrier for Non-Recoverable Slopes ge Risk Assessmen : Injury Crashes CMF Clearinghouse: 9% es
Clear Zone Maintenance Edme Risk A . 330 by 4% A A .
2 Risk Assessmen 0 / es
(Clearing of Vegetation and Appropriate R/W Width) & )
Remowve or Relocate Fixed Object Edge Risk Assessment Mo State Data CMF 1D 1024 Yes
! 8 CMF Clearinghouse: 38%
40%: All Crashes
25%: Wet Crashes
. . ) WisDOT Approved CMF
Install Wet Reflective Pavement Markings Edge Risk Assessment M/fA 5 i i Yes
' € € : 30%: Nighttime Crashes CMF ID 8110, 8113, 8115
(CMFs for multilane divided
highways)
| L Width f 11-ft to 12-ft L Widtt Ho State Data CMFID 3 N
ncrease Lane Wi rom o ane Width CMF Clearinghouse: 5% o

@ aecom.com



Safety Countermeasures — Safety Emphasis Area 1 - Curves
Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)

Safety Countermeasure In Response to Which Risk MN* Safety Benefit WI Safety Benefit Source of Wl or Other Include in
Factor? (% Crash Reduction) (% Crash Reduction) Safety Data Study?
WisDOT A d CMF
High Friction Surface Treatment Curve Radius B62% Up to 67% = pprove ° Yes
CMF ID 10353, 10355, 10332
25%: WisDOT Approved CMF
Install Chewvron Signs Horizontal Curve Speed Differential . ) . 16% : Injury Crashes I PP Yes
Imjury Nighttime Crashes CMFID 2438
WisDOT Approved CMF
Upgrade or install Fluorescent Curve Signs Horizontal Curve Speed Differential M A 25% I PP Yes
CMF ID 2433
Clear Zone Maintenance N/A VI o A% N/A A .
(Clearing of Vegetation and Appropriate R/W Width) ° ) &
Reconstruct Triangle Intersections on Curve to T Presence of Intersection or Visual MNo Safety Benefit Included, but NJA N/A Yes
Intersection Trap on Curve part of list )
i Mo Wl Dat
Increase Edgeline from 4™ to 6" MSA No Sefety Beneit I.ncluu:led. but ) © ) #a . _ Yes
part of list CMF Clearinghouse: 18% (All), 27% (Single Vehicle)
FHWA Prowven Safe
In-Lane Curve Warning Pavement Markings Horizontal Curve Speed Differential M A MA R Yes
Countermeasure
51%: Mo WI Dat
Install Barrier at Mon-Recoverable Slopes M A © ) aa _ Yes
KABC Lane Departure Crashes CMEF Clearinghouse: 9%
Mo State Data !
Slope Flattening M/A : FHWA Proven Safety Yes
FHWA says 22% when flattening from 1:4 to 1:6 or 8% from 1:3 to 1:4 Countermeasure
FHWA P Saf
Add or Widen Paved Shoulders Shoulder/Surface Type M/A M/A roven atety Yes
Countermeasure
Mo State Data
Update Curve Advisory Speeds Curve Speed Differential CMF Clearinghouse: 40%; for Installing Chevron 5igns and Curve Warning Signs Yes
(Mo CMF for Curve Advisory Signs)
40%: All Crashes
25%: Wet Crashes
) ) ) WisDOT Approved CMEF
Install Wet Reflective Pavemnent Markings Edge Risk Assessment MN/A he Ni i Yes
I g E ! 30%: Nughttll'!'ne-:'_ras..h.es CMF ID 8110, 8113, 8115
[EMFs for multilane divided
highways)
i i | 2 Al WisDOT Ay d CMF
:::Egﬂiﬂ;ﬂn ce Intersection Flashing Beacons at TWSC Curve prior to Intersection M/A 1.33&: Angle Crashes EI:.-1F D 422;21‘;."445‘ Yes
B%: Rear End Crashes com




Safety Countermeasures — Safety Emphasis Area 2

Urban Side Road Stop Control Intersections (Angle Crashes)

In Response to MN* Safety Benefit (% WI Safety Benefit Source of Wl or Other Include in
Safety Countermeasure . . : .
Which Risk Factor? | Crash Reduction) (% Crash Reduction) Safety Data Study?
70%: All
COccurrence of KAB Angle 75%: Angle Crashes WisDOT Approved CMF
Convert TWSC to AWSC N/A Yes
Crashes, Context Zone / 18%: Rear End CMFID 3127/310/311/313
53%: Pedestrian
§ i i 58%: Injury Crash
Convert TWSC Intersection to Single Lane Occurrence -f:-* E&B Angle 1% njury Crashes Wisconsin Study Yos
Roundabout Crashes, Mainline AADT +50% PDO Crashes
C rt TWSC Int tion to Mini O f KAB Angl 61%: Injury Crast CMFID 11240, 11241
onve ntersection to Mini CCUFFENCe O ngle ¢ Injury Crashes
MN/A 20%: All Crash ¥
Roundabout or Compact Roundabout Crashes, Mainline AADT (Mini-Roundabout) / . rasnes =
61%: Injury Crashes
Install Ad Int tion Flashi 2t Al WisDOT Approved CMF
nsta vance Intersection Flashing ) i
Beacons at TWSC Intersection /A N/A 13%: Angle Crashes CME ID 446/448/449 ves
B%: Rear End Crashes
15%: All
Cornvert Full Access Intersection to Minor N/A N/A 40%: Injury Crashes WisDOT Approved CMF Yee
RIRO Access ! 90%: Angle (All) Specific WI Study
90%: Left Turn (All)
[ Triangle Sight Dist M/A N/A 56%: Injury Crash WisDOT Approved CMF ¥
ncrease Triangle Sight Distance | : Injury Crashes CMF ID 1637/1638 25
N - ) FHWA Proven Countermeasure
Install or Upgrade Lighting All 42%: Nighttime Crashes M/A CME 1D 3462 shows 1% Yes
Ins.t.:.qIIMr:.dmn with Marked Crosswalk ['».‘!Imn]mell Cross Section, Oa: Inj.ur‘-.-' Crashes 46%: Pedestrian Crashes WisDOT Approved CMF Yes
{Mainline) Context Zone B86%: Fatal Bike & Ped Crashes CMFID 175
Install Pedestrian Curb Extension (In Areas ) WisDOT Approved CMF
: it 7 30%: All Crash 37%: Pedest Crash ¥
with Parking) Context Zone rashes setran brasnes CMF ID 1786 =
Raised Crosswalk / Raised Intersection Context Zone 45% MN/A CMF 1D 135 shows 36% Yes
i i i Mo Safety Benefit Included,
Install Retrorefl ective Strips on Stop Sign N/A o Satety Benetfi .nc ude N/A FHWA Proven Countermeasure Yes
Posts ' but part of list
Reduce Lane Width :‘E]:z?;}.f:;:::;:;lﬁad Up to 43%: Injury Crashes M/A M/A Yes
FHWA Safety Countermeasure @
Install Stop Bars on Side Road N/A MN/A M/A for HRRR for Unsignalized Yes aecom.com
Intersections




Safety Countermeasures — Safety Emphasis Area 2
Urban Side Road Stop Control Intersections (Angle Crashes)

In Response to MN* Safety Benefit (% WI Safety Benefit Source of Wl or Other Include in
Safety Countermeasure . - ) .
Which Risk Factor? | Crash Reduction) (% Crash Reduction) Safety Data Study?
install Left T n Mainll Urban: 10% WisDOT Approved CMF
nstall Left Turn Lane ainline N/A N/A rban: Urban CMF ID 262 Yes
{One Approach) Rural: 18%
Rural CMF ID 4647
install Left T n Maindi Urhan: 7% WisDOT Approved CMF
nstall Left Turn Lane - Mainline rban:
M A Urban CMF ID 4644 ¥
{One Approach @ T-Intersection N/A / Rural: 15% roan =
Rural CMF ID 4643
install Left T A stainii Urban: 19% WisDOT Approved CMF
nstall Left Turn Lane - Mainline rban:
Ml A Urban CMF ID 270 ¥
{Both Approaches) N/A / Rural: 33% rhan =
Rural CMF ID 4648
Install Right Turn Lane- Mainline WisDOT Approved CMF
MNSA 44% 14% Y
(One Approach) / CMF ID 285 =
Install Right Turn L Mainli WisDOT A d CMF
nstall Right Turn _ane ainline N/A 4% 6% is pprove Yes
{Both approaches) CMF ID 289
40%: Ped Crashes FHWA Proven Safety
Road Diet (L R fi tion) AADT, Speed MN/A ¥
oad Diet (Lane Reconfiguration) . P 47% Vehicle Crashes / Countermeasure: 19-47% =
Continuous Grieen T-Intersection Occurrence of KAB Angle ) . _— Mo safety information available
(Non-5ignalized) Crashes, Mainline AADT 12% (Signalized Option) N/A on this mon-signalized concept Yes
14%: Injury Crashes i
Conwvert TWSC to Traffic Signal - 3 leg Occurrence of KAB Angle N/A 349 AngIeJCrr:shes (Injury) WisDOT Approved CMF No
Intersection Crashes, Mainline AADT ' CMFID 316/317/318
I o +50%: Rear End Crashes (Injury) /317/
C rt TWSL to Traffic Signal -4 | O f KAB Angl 23% WisDOT Approved CMF
I
mtersection Crashes, Mainline ARDT A S7%: Angle rasle (ifury] CMF 1D 319/320/321 e
| M Ll
+39%: Rear End Crashes (Injury)
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Safety Countermeasures — Safety Emphasis Area 3
Signalized Intersection, Multi-Lane Arterials

In Response to Which MMN* Safety Benefit WI Safety Benefit Include in
Safety Countermeasure P y . Y ) Source of WI Safety Data
Risk Factor? (% Crash Reduction) (% Crash Reduction) Study?
install Maci X Ink " g £ Medi 9%: All Crashes A6%: Pedestrian Craz WisDOT Approved CMF »
nstall Median at Intersection resence of Median 89%: Fatal Bike/Ped Crashes : Pedestrian Crashes CME ID 175 25
) . . Dependent on Facility Type and WisDOT Approved CMF
Realign Intersection Intersection Skew N/A Existing/Proposed Skew CMF ID 5188/5190/5185/5191 Yes
Mo CMF data to support this
Convert Signal to AWSC N/A N/A N/A pport T Yes
safety countermeasure
Install Left Turn Lane ) Urban: 10% WisDOT Approved CMF
) Presence of Left Turn Lane M A Urban CMF ID 262 Yes
(One Approach) Rural: 18%
Rural CMF ID 4647
WisDOT A d CMF
Install Left Turn Lane p £ Left T I N/A Urban: 7% Ilj b C;E;TSZEM »
resence of Left Turn Lane rban 2s
One A h & T-Int ti Rural: 15%
(One Approac ntersection ura Rural CME ID 4643
Install Left Turn Lane ) Urban: 15% WisDOT Appraved CMF
(Both Approaches) Presence of Left Turn Lane M/ Rural: 33% Urban CMF ID 270 Yes
e ’ ' Rural CMF ID 4648
WisDOT A d CMF
Install Flashing Yellow Arrow Signal Heads ) _ 8%: (All Crashe = pprove
(Maintain Prot/Perm Phasing] Left Turn Signal Phasing 37%: Left Turn 20%- Left Turn All Crashes CMF ID 4176 Yes
' &l ' Lef Turn Crashes CMF ID 4177
Install Flashing Yellow Arrow Signal Heads ) ) WisDOT Approved CMF
Left Turn S | Ph M A I3T% ¥\
(Maintain Perm Phasing) €t Tum gnalFhasing / CMF ID 4175 &
Change From Permitted to Protected /Permitted Left ) ) WisDOT Approved CMF
Left Turn 5 | Ph M A 14%: (Left T h{
Turn Phasing € Tum Sgnal Fhasing / (Left Turn CMF ID 4270 &
i i WisDOT Approved CMF
Change From Permitted or Prgtetted!F’ermutted to Left Turn Signal Phasing N/A 99%: Left Turn I pp Yes
Protected Only Left Turm Phasing CMFID 333
| Signal Head Visibility and Install signal Head ber of 79%: All Crashes WisDOT Approved CMF
mprove Sgna’ riead visiallty and Insa aigna| Heads per Number of N/A - All Crashes: CMF ID 1430 Yes
Retroreflective Backplates T'hru Lanes 23%: Angle
Angle Crashes: W| Data
Y rof 15% WisDOT Approved CMF
Install Retroreflective Signal Head Backplates ?',lg"a] Heads per Number of ) 15% I P Yes
Thru Lanes 2024 Study Says Mo Safety Benefit CMF 1D 1410
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Safety Countermeasures — Safety Emphasis Area 3
Signalized Intersection, Multi-Lane Arterials

. MN* Safety Benefit WI Safety Benefit Include
In Response to Which Y ) y ) Source of WI .
Safety Countermeasure . (% Crash Reduction) (% Crash Reduction) in
Risk Factor? Safety Data
Study?
Close Driveway MNear Intersection Access Within Influence Area MN/A M/A MN/A Yes
. ) L 51%: WisDOT Approved CMF
Modify A Mear Int tion to RIROD Access Within Infl ce A M/A ¥
odify Access Near Intersection to ccess Within Influence Area Angle, Left Turn, Rear End Crashes CMF ID 8220 &5
Improwve Left Turn Lane Offset, Megative to i WisDOT roved CMF
’ Bt Left Turn Lane Alignment N/A 26%: Left Turn Crashes : App Yos
Zero = CMF ID 276
. . . ) WisDOT Approved CMF
Provide Positive Offset to Left Turn Lanes eft Turn L i M/A 34% Yes
i iti Left Turn Lane Alignment CME ID 6095
Corridor Signal timing to Reduce High-Speed ‘oordi
orridor Signal timing to Reduce High-5pee {.nmdmﬂted vs. Isolated & 11% N/A N/A Yis
Flow Speed
. ) . ) WisDOT Approved CMF
Install Pedestrian Countdown Timer M/A 9%: Ped Crashes 2% CME 1D 10115 Yes
. s " T H .
Reduce Lane Width ;};zzd Lamit an Major/bimar Up to 43%: Injury Crashes M/A M/A Yes
Leading Pedestrian Int | MN/A 59% : Bike & Ped Cras} 13% WIsDOT Approved CMF ¥
eading Pedestrian Interva Ji : Bike ed Crashes CMF ID 9916 es
FHWA Proven Countermeasure
Install or U de Lighti MN/A 42% : Nighttime Crash M/A ¥
nstall or Upgrade Lighting Ji ighttime Crashes ! ME ID 4462 shows 12% s
WisDOT A, CMF
High-Visibility Crosswalks N /A 37% : Bike & Ped Crashes 40%: Ped Crashes = i I%pf;; Yes
AADT, Left Turn Lanes ;
Road Diet (Lane Reconfiguration) ! 47% : All Crashes M/A FHWA Proven Safety B Yes
Speed Countermeasure: 19-47%
60% WisDOT roved CMF
Improve Channelized Right Turn Angle N/A 44% ) . I App Yes
Rear End and Sideswipe Crashes CMF ID 8431
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Safety Countermeasures — Safety Emphasis Area 3
Signalized Intersection, Multi-Lane Arterials

In Response to Which MN* Safety Be n-efit WI Safety Bene.fit Source of WI Inc_lude
Safety Countermeasure . (% Crash Reduction) (% Crash Reduction) in
Risk Factor? Safety Data
Study?
Convert Signal to Signalized RCUT/)-Turn AADT, Intersection Skew, 9% 46%: Not exact match WisDOT Approved CMF Ves
Intersection Presence of Median TWSC to J-turn CMEF ID 4883
Convert Signal to Continuous Green T- CMF ID 8655 & B656 shows 4% (All
Interﬁectiogn AADT 15% N/A Crashes) and 168% (Injury Crashisj Yes
15%: All
Remove signal and convert Intersection to AADT, Intersection Skew, N/A 40%: Injury Crashes WisDOT Approved CMF Ves
RIRO Intersection Presence of Median 90%: Angle (All) Specific W1 Study
90%: Left Turn (All)
verify/Update Clearance Intervals ;I;i;d Limit on Major/Minor Up to 36% : Rear End Crashes NSA M/ Yes
:::coirsef;rriﬂtjnslfsz E::TgaF;ase-:IFde mph) ;I;iild Himiton Hajor/Hiner N/A N/A N/A Yes
Convert Signal to Roundabout N/A 51% 14%: Fatal & Injury Crashes Wisconsin Study Yes
+32% PDO Crashes
CMF ID 421 & 422 installation of red
Enforcement Confirmation Lights N/A 71%: Disobeyed Signal Crashes NSA light cameras: 16% angle/left turn Yes
injury; +15%-24% for Rear End
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Safety Countermeasures - Safety Emphasis Area 4
Urban Intersections (Bike & Ped Crashes)

In Response to Which MN* Safety Benefit (% WI Safety Benefit Source of Wl or Other Include in
Safety Countermeasure . - ,
Risk Factor? Crash Reduction) (% Crash Reduction) Safety Data Study?
14%: Injury Crashes )
Convert TWSC to Traffic Signal - 3 leg Mainline AADT, Type of Traffic ) ki ) WisDOT Approved CMF
Intersection Control M/A 34%: Angle Crashes (Injury) CMF ID 316/317/318 Yes
+50%: Rear End Crashes (Injury)
C rt TWSC to Traffic Signal -4 | Mainline AADT, T f Traffi 3% WisDOT Approved CMF
Inir;r:ect'on o - Cc:-ar:?nl:rlm e WA 67%: Angle Crashes (Injury) CMF ID 3?3!310;"311 ves
|
+39%: Rear End Crashes (Injury)
F0%: All
Mainline AADT, Type of Traffic 75%: Angle Crashes WisDOT Approved CMF
C rt TWSC to AWSC MSA b {
anve “ Contraol / 18%: Rear End CMF ID 3127/310/311/313 =
53%: Pedestrian
) Mainline AADT, Type of Traffic 17%: Injury Crashes WisDOT Approved CMF
C rt AWSC Int tion to Roundabout M A b {
onve riersection to Roundabou Contral / +47%: PDO Crashes Specific WI Study =
) Mainline AADT, Type of Traffic 14%: Injury Crashes WisDOT Approved CMF
C rt S | to Roundabout MSA b {
onvert Signal to Roundabou Contral / +32%: PDO Crashes Specific WI Study =
) Mainline AADT, Type of Traffic o 50% to 599%: Injury Crashes WizDOT Approved CMF
I .
Convert TWSC Intersection to Roundabout Control 51%: Injury Crashes +16 to +50%: PDO Craches Specific Wi Study Yes
C TWSC | ion to Mini/C Mainline AADT, Type of Traffi 61%: Injury Crashes CMF |0 11240, 11241
Rz::.;zr:bom ntersection to Mini/Compact coar:?nu:‘rlle . Type of Traffic . g PlJ r‘-.f':j - N/A 20%: All Crashes Yes
{Mini-Roundabout) 61%: Injury Crashes
15%: All
Convert Full Access Intersection to Minor Mainline AADT, Type of Traffic N/A 40%: Injury Crashes WisDOT Approved CMF Ve
RIRO Access Control 90%: Angle (All) Specific WI Study
909%: Left Turn (All)
Mo CMF data t rt thi
Convert Signal to AWSC N/A N/A N/A “ wia B0 suppart This Yes
safety countermeasure
irni WisDOT Ay d CMF
High-Visibility Crosswalks E:-(pnsgrc Length, Speed Limit 37%: Bike & Ped Crashes 40%: Pedestrian Crashes = pprove Yes
on Major Road CMF ID 4123
Install Median (Refuge) with Marked 9%: Injury Crashes . : WisDOT Approved CMF
Exposure Length 46%: Pedestrian Crashes Yes
Crosswalk (Mainline) P € B6%: Fatal Bike & Ped Crashes : CMF ID 175
i i WisDOT A d CMF
Injs.tall Pegestnan Curb Extension (In Areas Presence of Mainline Parking 30%: All Crashes 37%: Pedestrian Crashes = pprove Yes
with Parking) CMF ID 1786
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Safety Countermeasures - Safety Emphasis Area 4
Urban Intersections (Bike & Ped Crashes)

S T e In Response to Which | MIN* Safety Benefit W1 Safety Benefit Source of Wl or Other Include in
¥ Risk Factor? (% Crash Reduction) (% Crash Reduction) Safety Data Study?
Rectangular Rapid Flashing Beacon Traffic Control, Pedestrian ) ) 5 ) WisDOT Approved CMF
{Unsignalized Intersections) Generators 69%: Pedestrian Crashes 48%: Pedestrian Lrashes CMF ID 9024 ves
Raised Crosswalk / Raised Intersection Erri:‘f:f””tr“" Occurrence of 45% N/A CMF 1D 135 shows 36% Yes
Enhanced Transit Stops (seating, shelter, Presence of Pedestrian
dedicated bus lanes/pullouts) Generators (MTU Stops) 45% N/A N/A Yes
Leading Pedestrian Interval Traffic Control, Presence of ) . WisDOT Approved CMF
59% : Bike & Ped Crashes 13%: Ped Crashe Yes
{Signalized Intersections) Pedestrian Generators CMF ID 9916
Install Pedestrian Countdown Timer WisDOT Approved CMF
) ) I ) : Traffic Control 5%: Ped Crashes 2% : PP Yes
{Signalized Intersections) CMFID 10115
Pedestrian Hybrid B i WisDOT A d CMF
eqestrian Hybrid Beacon Traftic Control, Presence of 43%: Ped Crashes 55%: Ped Crashes = pprove Yes
{Unsignalized Intersections) Pedestrian Generators CMF ID 10115
=2 D] study
N/A US DOT Stud
Only targets pedestrian crashes
where the pedestrian is walking
FHWA Proven Safety along roadways or a pedestrian
Install Sidewalk where Mo Sidewalk Exists Presence of Sidewalk -B9% 88%: Pedestrian Yes
I I I I Cnun.terr?neasure wf'f 65 8_9% I crossing within 250-ft of an
reducgnn |.n crashlﬁ.s mv-lc:-lwng a intersaction where the
pedestrian walking along intersection did not have
roadways )
sidewalks.
MACTO Safety Efficacy Guide (2018): 10% increase in vehicles
MNo Safety Benefit Included, but which yield to pedestrians. Rate of conflicts decreased from 0.95
Green color pavement (Bike Facilities) Presence of Bicycle Facilities v ) ! n .p : ) ) I Yes
part of list to 0.59 conflicts per 100 bicyclists after colored pavement was
added to conflict zones.
) FHWA Proven Safety
Bike Lanes Marked through Intersection Presence of Bicycle Facilities ho Safety Bir:z: Ilir;:Iuded, out MSA Countermeasure w) 49% Yes
i Reduction in Bike Crashes
Provide Flexible Delineator Posts Adjacent to _ e FHWA Proven Safety
) o ) Presence of Bicycle Facilities M8 M/ Countermeasure w 53% Yes
Bike Lane (Existing Bike Lanes) L
Reduction in Bike Crashes
Bike Box (Two-5tage Turn Queue Box) Presence of Bicycle Facilities No Safety Bpir:z: Ilir;:Iuded, but M/ M/ Yes
) ) Occurrence of Crashes, ) City of Chicago Left Turn Traffic Calming 5tudy indicates 24% Crash
Left Turn Calming where No Median Present
e Presence of Pedestrian No Safety Benefit Included, but Reduction and a 20% increase in left turn vehicles yielding to peds Yes

{See Image on Following Page)

Generators, Exposure Length

part of list

in crosswalks.
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Safety Countermeasures - Safety Emphasis Area 4
Urban Intersections (Bike & Ped Crashes)

Safety Countermaasura In Response to Which | MIN* Safety Benefit (% WI Safety Benefit Source of WI or Other Include
¥ Risk Factor? Crash Reduction) (% Crash Reduction) Safety Data in Study?
install ar 2 de Lighti g £ Lighti 47%: Mighttine Crash N/A FHWA Proven Countermeasure .
nstall or Upgrade Lighting resence of Lighting : Nighttime Crashes CMF ID 4462 <hows 12% £s
AADT, Speed, Bike 40%: Ped Crashes FHWA Proven Safety
Road Diet (L R fi tion) ! ! N/A ¥
oad Diet (Lane Reconfiguration) Accommodations 47% Vehicle Crashes / Countermeasure: 19-47% &
Verify/Update Pedestrian Clearance Presence of Sidewalk, Type of Mo CMF data to support this safety
} M8 N/A Yes
Intervals Traftic Control countermeasure
FHWA states bike signals can be
used to make traveling through an
) . Presence of Bicycle Facilities, intersection safter for bicyclists, and
Install B le S | Head MSA N/A ¥
neall Bloycle Sgnal eads Type of Traffic Control / / will minimize conflicts between &
bicyclists and other vehicles to
clarify right-of-way.
Mo CMF data to support this safety
countermeasure. FHWA states tat
the addition of bicycle lanes can
reduce crashes up to 49% for total
Install Bike Lanes or Bike Path Presence of Bicycle Facilities 57% (Lanes) N/A v - Yes
crashes on urban 4-lane undivided
collectors and local roads and 30%
for 2-lane undivided collectors and
local roads.
) Speed Limit on -
Reduce Lane Width Up to 43%: Injury Crashes N/A MNfA Yes
Major/Minor Road P ry / /

@ aecom.com



Systemic Safety Plan Process

Identify Focus Crash Types and Risk Factors

Screen and Prioritize Candidate Locations

Select Countermeasures

| Prioritize Projects

Task 1: Create Decision Process for Countermeasure Selection
Task 2: Develop Safety Projects

Task 3: Prioritize Safety Project Implementation

@ aecom.com



Rural Segment (No Curb & Gutter)

MIC Safety Action Plan

Two-Lane Undivided Roads
With AADT Less Than 5,000

Roadway in a Rural Area?
(Outside Developed Areas)

Decision Tree

NO

Edgeline and/or centerline Marking Improvements**

A

J
YES
~
Are Curves Present in This Segment of
Roadway?
v
YES

**Fdgeline and/or centerline Marking Improvements

Increase Edgeline and/or Centerline Pavernent Marking
Width to 6"

and/for

Enhanced Edgeline and/or Centerline Pavement
Markings (Wet Reflective Epoxy)

NO
YES

Are Paved Shoulders Adequate
(3-ft Paved and Good/New Pavement Quality)?
and
Roadway with Posted Speed =35 mph?

Use Decision Tree for Rural Curves
(See Next Page)
+

Continue Decision Tree for Rural
Segments (Dashed Ling)

Roadway with Posted Speed >35 |
mph?

Y, Would Significant Grading be
Required to Widen/Pave a Shoulder?

v

NO

Clear Zone Maintenance*

Shoulder Rumble Strips
and/or
Centerline Rumble Strips
and/or
Edgeline and/or centerline Marking Improvements**

and/or
Edgeline and/or Centerline Marking _
Improvements™ Provide 3-ft Paved Shoulder
andjor Widen Paved Should toorTnl | Width of 3-ft or Mo
Install Barrier to Delineate Fixed den Faved shoulder ;; ; al Widi of o=t orfviore
- Shoulder Rumble Strips (If >35 mph)
. and/or
Install Barrier for Non-Recoverable Centerline Rumble Strips (If >35 mph)
Slopes - ;
o (Depending on Pavement Quality)
: and
\ Improve Side Slopes / Safety Edge
and/or
Edgeline and/or centerline Marking Improvements*
and/or
q =C°M Improve Side Slopes
and/or /

Install Barrier to Delineate Fixed Objects

YES
Clear Zone Maintenance® *Clear Zone Maintenance
2 This improvement includes removin
Edgeline and/or Centerline Marking Improvements** P i - roving
ST vegetation and fixed objects .Wlthln
Centerline Rumble Strips (If >35mph) the. clear zone. Cle_a_r zone width
andlor varies based on facility type, speed
Install Barrier to Delineate Fixed Objects limit, and AADT.
andfor
Install Barrier for Non-Recoverable Slopes
or

Improve Side Slopes

/

*DISCLAIMER* Other Factors Require Consideration Before Moving Forward with Any of These Recommendations, Such as the
Context of the Improvement Along a Corridor.




Intersection Near Curve

Rural Curves (No Curb & Gutter) MIC Safety Action Plan

.. Y - Install Flashing Beacons with Warning
Two-Lane Undivided Roads ‘Stop Ahead Signs if Curve is DeC | S | on Tree
. Curve in a Rural Area? Adjacent to a stop control intersection.
With AADT Less Than 5,000 (Outside Developed Aeas)
J **Edgeline and/or centerline Marking Improvements
" ' NO | Increase Edgeline and/or Centerline Pavement Marking
Clear Zone Maintenance { Width to 6”
This improvement includes removing
i ! - and/or
vegetation and fixed objects within )
the clear zone. Clear zone width Edgeline and/or centerline Marking Improvements™ Is T“ergrgsﬂg‘ﬁ%fgﬁregfmum Enhanced Edgeline and/or Centerline Pavement
varies based on facility type, speed : Markings (Wet Reflective Epoxy)
limit, and AADT. 2

NO

~

Consider High Friction Surface Treatment
and e mmmmmme— o ; (If >40 mph)

Are Paved Shoulders Adequate
(3-ft Paved and Good/New Pavement Quality)?

Trigngle Intersections on Curves

Reconstruct a triangle intersection, or an

intersection with a visual trap, on a curve Roadway with Posted Speed >35 mph? 1 i
to a T-Intersection with as cIGSE_TO a g0 + 1 Continue on to paved shoulder requirements
degree approach angle as possible. Continue on to curve signing requirements (dashed ine) | (dashed line)

i

/

NO YES

Re-evaluate the Curve
Signing and Updating to

Roadway with Posted Speed >35

Shoulder Rumble Strips

?
men? and/or Meet MUTCD and State
/ Centerline Rumble Strips Palicy as Necessary.™ Y Upgrade to Fluorescent Signs
| Would Significant Grading be and/or - and/or _
YES Required to Widen/Pave a Shoulder? Edgeline and/or centerline Marking Improvements** In-Lane Curve Warning
Pavement Markings

7 N

Clear Zone Maintenance*® YES
Edel ar:ﬂmrc teri | Are There Existing Chevrons or

geline and/or Centerline Night Arrows on The Curve?
Marking Improvements** : install Chevrons

. Provide 3-ft Paved Shoulder J And/or
Install Barrier to Delineate : or Clear Zone Maintenance* NO Install Night Arows
Fixed Obiects Widen Paved Shoulder to a andfor
and!olr Total Width of 3-ft or More Edgeline and/or Centerline Marking
) ) and Improvements** *Update Signing to Meet MUTCD and State Policy
"I‘Qsé"’c'("fear;”bﬁgg{o'sgg Shoulder Rumble Strips (If >35mph) andlor Curve Warning Siens
or and/or Centerline Rumble Strips (If =35 mph) ) ve ng >lg .
S / Centerline Rumble Strips (If >35 mph) andfor * Requiredif curve is less than posted or Statutory Speeds and
P pe (Depending on Pavement Quality) Install Bamier to Delineate Fixed +  Curve Advisory Speed is ==35 mph
and Objects - Curve Turn Sign
Safety Edge and/for - Requiredif curve is less than posted or statutory speeds and
and/or Install Barrier for Non-Recoverable - Curve advisory speed is <=30 mph
Edgeline and/or centerline Marking Slopes - Advisory Plague
'mpr‘;‘:]‘:ﬂ"(‘;:"‘s" or - Required if speed difference is >=15 mph (>=10 mph for WisDOT)
Improve Side Siopes Slelirioss et / - Chevrons and/or Night Arrows
andfor - Requiredif speed difference is >=15 mph
Install Barrier to Delineate Fixed Objects

A=COM

*DISCLAIMER* Other Factors Require Consideration Before Moving Forward with Any of These Recommendations, Such as the Context of the Improvement Along a




Decision Tree
Safety Emphasis Area 2

Urban Side Road Stop Control
Intersections (Angle Crashes)

Conduct a Traffic Study to Determine

Answer Each Question in the Blue Boxes to Assistin YES Appropriate Type of Traffic Control.

Selecting Appropriate Safety Countermeasures

Consider Signalization, Roundabouts,
Continuous Green T-Intersection (Un-
Signalized), All-Way Stop Control, and
. Access Modification with Medians J
. . : YES Can Crashes be Mitigated by
e h—Sex;enty a Change in Traffic Control or
R a Change in Access?
) Y, Consider Additional Safety
___________________________________ Improvements
\ (Follow Dashed Arrow)
Install Retoreflective
Strips on Stop Sign Posts
Are there Concemns with Stop NO Y,
Sign Visibility?

Consider Improving Stop Sign Visibility by

Doing One or More of the Following:
Remove Vegetation
Restrict Parking Near the Intersection
Install Retoreflective Stnips on Stop Sign
Posts

Install Left Turn Lanefs if No nght—oi—Wag.r Install Flashing Beacons with Waming
Impacts or If Impacts are Acceptable ‘Stop Ahead’ Signs

or
Reduce Lane Widths and Add Left Turn Lanes
If No Space is Available

Does Mainline Have
Dedicated Left Turn Lanes?

S

oy

*Note;

Consider all State and Local policies and guidelines
when considering the installation of left turn lanes.

Is mainline speed >40 mph
and is it a multilane roadway
in each direction?

Conduct a Road Diet
Evaluation If AADT less than
~15,000.

NO B Remove Obstructions (Vegetation, Parking Near
Intersection, etc.) to Increase Intersection

Tnangle Sight Distance

Review crash history, property impacts of installing right turn lanes, bike/ped
impacts of installing right turn lanes, and other lane reconfiguration
options. Determine if installation of nght turn lanes would be an appropnate
safety countermeasure based on the results of this evaluation.

If there is a Crash History Associated with Sight
Distance lssues at the Intersection Consider
Conducting a Traffic Study to Determine If a

J Change in Traffic Control would Address the

Are Sight-Obstructions
Present in Intersection
Quadrants?

Is the Sight Obstruction a
Residential or Commercial YES
Building?

Safety Concemn
J

@ aecom.com



Decision Tree
Safety Emphasis Area 2

Urban Side Road Stop Control
Intersections (Angle Crashes)

Parking Present on Mainline
and No Existing Pedestrian
Curb Extensions?

Install Pedestrian Curb
Extensions

YES

Median Present?

NO Extend Median
with High-Visibility
Crosswalk

Does the Crosswalk Pass
Through the Median?

Install High-
Visibility
Crosswalk

Install Median with High-Visibility Crosswalks

Does the Intersection have
Pedestrian Generators
nearby, such as Commercial,
Retail, Schools, Library, or
Parks?

Install a Raised Crosswalk
ar
Install a Raised Intersection

/

Stop Bars Present on Side
Road Approaches?

Install Pavement Marking for
Stop Bars

Lighting Present at ‘

(i Space is Available)
or
Reduce Lane Widths and Add Left Turn Lanes If
MNo Space is Available
or
Left Tum Calming with High-Visibility Crosswalks

(If No Space Available) ,,/I

Evaluate Suitability of
Existing Lighting System

Intersection? ‘

AZCOM )

Install Intersection Lighting

NO

*DISCLAIMER* Other Factors Require Consideration Before Moving Forward with Any of These Recommendations, Such as the Context of the Improvement Along a Corridor.
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Decision Tree
Safety Emphasis Area 3

Signalized Intersection, Multi-Lane
Arterials

Conduct a Traffic Study to Determine
Appropriate Type of Traffic Control.
Consider Roundabouts, Continuous Graen

T-Intersection, RCUT/J-Turn, AlFWay Stop
Control, Access Modification with Medians,

and/or Driveway Closures. J

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

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

History of High-Severity

Consider Additional Safety
Improvements
(Follow Dashed Arrow)

________________________________ J

Install Median at Intersection
or
Reduce Lane Widths if No Space is Available and Install Median
or
Complete Road Diet Evaluation to Install Median
(Consider Installing Left Turn Lanes if Not Already Present)  /

NO

Presence of Mainline
Median? ‘

Does the Intersection 1

Alignment Contribute to Realign Intersection if Install Flashing Yellow Arrow (FYA) ™,
Yision Triangle lssues or a Intersection Skew is >25 Signal Indications
History of High-Seventy Degrees and No Property NO and
\_ Crashes? i Impacts or If Impacts are Consider Changing Left Turn Phasing
| Acceptable to Protected/Permitted or Protected
N Only
Does the Mainline Have a
Left Turm Lane with a YES Are There Existing Flashing
Permitted Left Tum Phase? Yelow Amow (FYA) Signal  ———— g
Indications? Consider Changing Left Tum Phasing
- - y) to Protected/Permitted or Protected
Only
Does Mainline Have
Dedicated Left Turn Lanes? NO

Install Left Tum Lanefs if No Right-of-Way Impacts or If
Impacts are Acceptable
or
Reduce Lane Widths and Install Left Turn Lanes If No

Space is Available
Or
Complete Road Diet Evaluation to Install Left Turn Lanes
vy (Consider Installing a Median if Not Already Present)

Do Mainline Left Turn Lanes

, Improve Left Turn Lane Offset
Have Negative Offsat?

to Neutral or Positive Offset
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Decision Tree
Safety Emphasis Area 3

Signalized Intersection, Multi-Lane
Arterials

Review crash history and intersection sight distances and install “Prepare to Stop
When Flashing” Beacons for Mainline Approaches andfor Install Enforcement
Confirmation Lights if there is found to be a trend of red-light running crashes or

poor or deficient intersection sight distances.

Improve Right Turn Lane Geometry

This improvement includes correcting
an existing channelized right turn lane
to improve the approach angle.
Caonsider a channelized right turn lane
with as close as possible to a 90-
degree approach angle.

Is the Intersection in a

Coordinated Signal System

with Mainline Speeds
>=30mph?

Update Corridor Signal Timing
to Favor Slower Progression
Speeds

Verify and Update Pedestrian Clearance

Intervals

+

Consider the following improvements if Not
Already Present at Intersection;
- Install High-Visibility Crosswalks
- Install Leading Pedestrian Interval (LPI)
- Install Pedestrian Countdown Timer Signal
Indications

YES

Are Pedestrian Crossing
Present?

) YES

Evaluate Suitability of
Existing Lighting System

J

/
Lighting Present at L
Intersection?

Install Retroreflective Signal

NO Install Intersection Lighting Head Backplates

. A
indications Losated Over instal Traffc Signal
Indications Over Each Lane
Each Lane? .
) for Mainline Approaches
+
- Install Retroreflective Signal
A=COM

Head Backplates

*DISCLAIMER* Other Factors Reguire Consideration Before Moving Forward with Any of These Recommendations, Such as the Context of the Improvement Along a Corridor
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Decision Tree —
Safety Emphasis Area 4

Urban Intersections (Bikes & Peds)

Answer Each Question in the Blue Boxes to Assistin

Selecting Appropriate Safety Countermeasures

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

History of Pedestrian or
Bicycle Crashes?

Presence of Mainline

Sid k2 Install Sidewalk if Mo
ewalk?

Significant Property Impacts

Unsignalized Intersection,
Parking Present on Mainline,
and No Existing Pedestrian
Curb Extensions?

Install Pedestrian Curb
Extensions

Large Crossing Distances for
Pedestrians?

Median Present?

Evaluate Suitability of

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

Way Stop Control, Access Modification with

Medians, and/or Driveway Closures.

YES

Consider Additional Safety
Improvements
(Follow Dashed Arrow)

Extend Median
with High-Visibility
Crosswalk

Does the Crosswalk Pass
Through the Median?

"y

Install High-
Visibility
Crosswalk

Install Median with High-Visibility Crosswalks
(If Space is Available)
or
Left Turn Calming with High-Visibility Crosswalks
(If No Space Available)
or
Reduce Lane Width and Install Median
or
Complete Road Diet Evaluation J
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Decision Tree
Safety Emphasis Area 4

Urban Intersections (Bikes & Peds)

Lighting Present at

Evaluate Suitability of
Existing Lighting System

Reduce Lane Width and Install Median
or
Complete Road Diet Evaluation

Intersection?

NO

Is the Intersection T

Install Intersection Lighting

Leading Pedestnan Interval
and/or
Install Pedestrian Countdown Timer Signal Indications
and/or
Verfy/Update Pedestrian Crossing Times

YES

Install RRFB

Signalized? ‘
k- S

Presence of Bicycle

Or
Install Pedestrian Hybrid Beacon
NO and/or
Install Raised Crosswalk
ar
Install Raised Intersection

/

Facilities?

YES

NO Does the Roadway Have
Space for Adding Bike

Lanes?

,
Reduce Lane Widths and Add Bike Lanes
or
Complete Road Diet Evaluation
v/ Or

Install Bicycle Signal Heads at Signalized
Intersections
andlor
Bike Box (Two-Stage Turn) at Signalized
Intersections
andfor
Install Flexible Delineator Posts to Separate Bike
Lanes and Travel Lanes
and/or
Mark Bike Lanes Through Intersection
andfor
Use Green Pavement for Bike Lanes

AZCOM

/

Consider Bike Path or Multi-Use Path

Install Bike Lanes
+
Consider Additional Bicycle Facility
Improvements
(Follow Dashed Arrow)

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

Bus Shelter

Bus Pullouts

Seating

Lighting

Pedestrian Accessibility

*DISCLAIMER* Other Factors Require Consideration Before Moving Forward with Any of These Recommendations, Such as the Context of the Improvement Along a Corridor.
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Cost Estimates — Safety Emphasis Area 1 - Segments
Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)

Safety Countermeasure Unit Unit Price
Add Paved Shoulders + Safety Edge MI $ 330,000
Clear Zone Maintenance Mi S 47,000
Increase Edgeline + Centerline from 4” to 6” (Paint) M S 19,800
Increase Edgeline + Centerline from 4” to 6” (Epoxy) M S 34,000
Increase Edgeline + Centerline from 4” to 8” (Paint) Mi S 34,000
Increase Edgeline + Centerline from 4” to 8” (Epoxy) Mi S 46,000
Install Barrier at Non-Recoverable Slopes LF S 50
Install Centerline Rumble Strips Ml S 12,000
Repave Existing Shoulder and Install Safety Edge Mi S 140,000
Install Shoulder Rumble Strips M S 8,000
Remove or Relocate Fixed Object Ml S 41,000
Side Slope Improvements Ml S 190,000
Install Wet Reflective Pavement Markings Ml S 41,000
Widen Paved Shoulder + Safety Edge Mi S 240,000
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Cost Estimates — Safety Emphasis Area 1 - Curves

Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)

Safety Countermeasure

I Unit I Unit Price

Add Paved Shoulders + Safety Edge MI S 330,000
Clear Zone Maintenance Ml S 47,000
High Friction Surface Treatment CURVE S 116,600
Increase Edgeline + Centerline from 4" to 6” (Paint) MI S 19,800
Increase Edgeline + Centerline from 4” to 6” (Epoxy) MI S 34,000
Increase Edgeline + Centerline from 4" to 8” (Paint) MI S 34,000
Increase Edgeline + Centerline from 4" to 8” (Epoxy) MI S 46,000
Install Centerline Rumble Strips Ml S 12,000
Install Shoulder Rumble Strips Ml S 8,000
In-Lane Curve Warning Pavement Markings CURVE S 3,000
Install Barrier at Non-Recoverable Slopes LF ) 50
Re-align Side Road on Curve at Intersections INT $ 225,000
Install Chevron Signs or Night Arrow CURVE | $ 2,000
Reconstruct Triangle Intersections on Curve to T-Intersection INT S 60,000
Side Slope Improvements MI S 190,000
Update Curve Advisory Speeds CURVE | $ 1,000
Upgrade or Install Fluorescent Curve Signs CURVE | $ 1,000
Install Wet Reflective Pavement Markings M S 41,000
Widen Paved Shoulder + Safety Edge MI S 240,000
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Cost Estimates
Safety Emphasis Area 2

Urban Side Road
Stop Control Intersections
(Angle Crashes)

Safety Countermeasure Unit Unit Price
IComplete a Traffic Study to Determine Appropriate Traffic Control (in house) INT 5 10,000
Complete a Traffic Study to Determine Appropriate Traffic Control (by Consultant) INT $ 48,000
IModify Access Near Intersection to RIRO INT S 68,000
Close Driveway Near Intersection EACH S 4,000
Continuous Green T-Intersection (Non-Signalized) INT S 220,000
Convert TWSC to traffic Signal - 3 Leg* INT S 240,000
Convert TWSC to traffic Signal - 4 Leg* INT S 340,000
|Insta|l Advance Intersection Flashing Becaons at TWSC Intersection INT S 18,000
IUpgrade Lighting LED** INT S 3,000
Ilnstall Lighting - Decorative INT S 58,000
finstall Lighting - DOT standard INT ] 26,000
Convert Full Access Intersection to Minor RIRO Access INT S 380,000
Convert TWSC Intersection to Mini-Roundabout or Compact Roundabout INT 5 1,500,000
Convert TWSC Intersection to Single Lane Roundabout INT S 2,500,000
|Convert TWSC to AWSC INT ] 2,000
Ilncrease Triangle Sight Distance (Remove Vegetation)** INT S 7,000
Ilnstall Left Turn Lane - Mainline (One Approach) INT $ 400,000
Ilnstall Left Turn Lane - Mainline (Both Approaches) INT 5 800,000
IEx‘tend Median through Marked Crosswalk (Mainline) CROSSING | § 69,000
Ilnstall Median with Marked Crosswalk (Mainline) CROSSING | § 98,000
ILef't Turn Calming where No Median Present®* INT ] 3,000
Ilnstall Pedestrian Curb Extension (In Areas with Parking) INT S 100,000
IRestrict Parking Near Intersection** INT s 4,000
Ilnstall Retroreflective Strips on Stop Sign Posts** INT s 1,000
Ilnstall Right Turn Lane- Mainline (Both approaches) INT S 800,000
Ilnstall Right Turn Lane- Mainline (One Approach) INT $ 400,000
IRaised Crosswalk CROSSING | § 50,000
IRaised Intersection INT S 120,000
Ilnstall Stop Bars on Side Road Approaches** INT S 2,000
IRoad Diet (Lane Reconfiguration) with Resurfacing MILE 5 870,000
IRoad Diet (Lane Reconfiguration) without Resurfacing MILE S 120,000
Complete a Road Diet Evaluation MILE S 90,000
S

|Reduce Lane Width** Mi 120,000




Cost Estimates
Safety Emphasis Area 3

Signalized Intersection,
Multi-Lane Arterials

safety Countermeasure Unit Unit Price
Complete a Traffic Study to Determine Appropriate Traffic Control (in house) INT 5 10,000
Complete a Traffic Study to Determine Appropriate Traffic Control (by Consultant) INT 5 48,000
Close Driveway MNear Intersection EACH s 4,000
Convert Signal to AWSC INT 5 33,000
Install Flashing Yellow Arrow Signal Heads** INT s 29,000
Change Left Turn Signal Phasing - Mo Equipment Change* INT 5 4,000
Improve Signal Head Visibility and Install Retroreflective Backpaltes INT 5 130,000
Install Retroreflective Signal Head Backplates** INT s 4,000
Corridor Signal Timing to Reduce High-Speed Flow (in house) CORRIDOR| 5 5,000
Corridor Signal Timing to Reduce High-Speed Flow (by Consultant) CORRIDOR| & 26,000
Upgrade to Pedestrian Countdown Timer** INT s 7,000
Install Pedestrian Counterdown Timer** INT 5 17,000
Upgrade Lighting LED** INT 5 6,000
Install Lighting - Decorative INT 5 116,000
Install Lighting - DOT standard INT 5 52,000
Leading Pedestrian Interval® INT s 1,000
Verify/Update Clearance Intervals** INT 5 2,000
Improve Channelized Right Turn Angle INT s 150,000
Add "Prepare to Stop When Flashing™ Beacons for Mainline Approaches** INT 5 18,000
Enforecement Confirmation Lights** INT s 2,000
Convert Signal to Continuous Green T-Intersection INT 5 250,000
Convert Signal to Roundabout INT 5 2,600,000
Convert Signal to Signalized RCUT/J-Turn Intersection INT 5 2,500,000
High-Visibility Crosswalks** CROSSING | 5 6,000
Improve Left Turn Lane Offset, Negative to Positive or Zero INT 5 240,000
Install Left Turn Lane (Both Approaches) INT s 800,000
Install Left Turn Lane (One Approach) INT 5 400,000
Install Median at Intersection CROSSING | & 98,000
Modify Access Near Intersection to RIRD INT s 68,000
Realign Intersection INT 5 200,000
Reduce Lane Width** Ml s 25,000
Road Diet (Lane Reconfiguration) with Resurfacing MILE 5 870,000
Road Diet (Lane Reconfiguration) without Resurfacing MILE 5 120,000
Complete a Road Diet Evaluation Ml s 20,000
Convert Full Access Signalized Intersection to Minor RIRO Access INT s 410,000
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Cost Estimates

Safety Emphasis Area 4
Urban Intersections
(Bikes & Peds)

Safety Countermeasure Unit Unit Price
Complete a Traffic Study to Determine Appropriate Traffic Control {in house) INT s 10,000
Complete a Traffic Study to Determine Appropriate Traffic Control (by Consultant) INT 5 48,000
Bike Box (Two-Stage Turn Queue Box)** INT S 1,000
Bike Lanes Marked through Intersection**® INT S 1,000
Close Driveway Near Intersection EACH § 4,000
Convert Full Access Intersection to Minor RIRO Access INT s 380,000
Convert TWSC to Traffic Signal - 3 Leg Intersection INT 5 240,000
Convert TWSC to Traffic Signal - 4 Leg Intersection INT 5 340,000
Convert Signal to Roundabout INT 5 2,600,000
Convert TWSC or AWSC Intersection to MinifCompact Roundabout INT 3 1,500,000
Convert TWSC or AWSC Intersection to Roundabout INT 5 2,500,000
Convert TWSC to AWSC INT 5 2,000
Upgrade Lighting LED** INT & 3,000
Install Lighting - Decorative™* INT 5 58,000
Install Lighting - DOT standard** INT 5 26,000
Green color pavement (Bike Facilities)** INT 5 22,000
RRFB CROSSING | 5 36,000
Enhanced Transit Stops (Seating,Shelter, Dedicated Pullout) BUSSTOP | § 40,000
Leading Pedestrian Interval® INT 5 1,000
Upgrade to Pedestrian Countdown Timer** INT 5 7,000
Install Pedestrian Counterdown Timer** INT 5 17,000
Pedestrian Hybrid Beacon INT. 5 110,000
Provide Flexible Delineator Posts Adjacent to Bike Lane®* INT 5 3,000
Left Turn Calming where No Median Present** INT 5 8,000
Verify/Update Pedestrian Crossing Times INT 5 2,000
Install Bicycle Signal Heads** INT B 10,000
High-Visibility Crosswalks** CROSSING | 5 6,000
Extend Median (Refuge) with Marked Crosswalk (Mainline) CROSSING | 5 69,000
Install Median at Intersection CROSSING | 5 98,000
Install Pedestrian Curb Extension {In Areas with Parking) INT s 100,000
Install Sidewalk where No Sidewalk Exists Ml S 330,000
Raised Crosswalk CROSSING | & 50,000
Raised Intersection INT ] 120,000
Road Diet (Lane Reconfiguration) with Resurfacing Ml s 870,000
Road Diet (Lane Reconfiguration) without Resurfacing mMi S 120,000
Complete a Road Diet Evaluation Mi ] 90,000
Bike Path or Multi-Use Path mMi s 850,000
Reduce Lane Width** Ml s 25,000
Install Bike Lanes [re-striping)** Ml 5 25,000
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STEP 2: STRATEGY &
PROJECT SELECTION
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Applying Cost Estimates to Safety Projects

Remove . Remove Install Stop Bar
Vegetation or Restrict Install . Install H“h,mg Consider Obstructions to Install Extend Median | Install High- Reduce Lane . . Pavement .
Road Name TOTAL STARS Obstructions to | Parking Mear Retlroreflemwe BEED‘,}HS Iwnh “HEIEHCT Installing Right Increase Pedestrian Curb Through Visibility i T,u " Widths and el | =EL REI,SEd Markings an I‘m}e-(:t =
Improve Stop |the Intersection Sm,ps CIEEY || T3 ,Smm = Turn Lanes Intersection Extensions Crosswalk Crosswalk LAl Install Median B —Zesst Side Road EmE
- S Sign Posts Ahead® Signs . .
Sign Visibility Sight Distance Approaches
- - - - : : - - - - - - - - : : -] -

Grand Ave, S 63rd Ave W Fhkkk b X X X X Xor Xor Xor Xor X 51,149,000
Highway 53, E 5t Jokdokk b X X X $1,931,000
F 2nd St - Hwy 53/2, E 2nd St - Hwy 53/2, E 3rd St Fokkkk X X X X X X or X or X $3,725,000
Midway Rd, Old Miller Trunk Hwy x % X X 5160,000
Tower Ave, Tower Ave, N 16th 5t x x x X ®ar ®ar 5727000
Vesaba Ave, Mesaba Ave X X X X X X X 51,215,000
Railroad St, Railroad St, Harbor Dr X X X x 5472,000
Rice Lake Rd, Rice Lake Rd, E Skyline Plwry X % ¥ $484 000
Tower Ave, N 56th 5t, Tower Ave X X % % X X or Xor Xor X 5858,000
Tower Ave, Henry Cohen Dr Hokdok kb X X X X X X 53,680,000
Hammaond Ave, N 5th St, Hammond Ave, N 5th St Fokdok X X X X or X or X $288,000
E 2nd St - Hwy 53/2, E 2nd St - Hwy 53/2, 23rd Ave E Fokohk X X X X X or X or $322,000
Hammaond Ave, Broadway 5t. Hammond Ave Arkk X X x X Xor Xor ®or ®or 5453,000
Tower Ave, Tower Ave, N 34th St, N 34th St Hokdok X X X X or X or $548,000
E 2nd St - Hwy 53/2, Marina Dr, E 2nd St - Hwy 53/2 Fokdk X X X X X X X X or X 693,000
E 4th St, N 4th Ave E Ak X or X X or X X X X or X or X 5711,000
E 2nd St - Hwy 53/2, 31st Ave E, E 2nd 5t - Hwy 53/2 Hokdk X X X X 51,014,000
Belknap 5t, E 5th St, E 5th 5t, Belknap St Fokdok X X X $1,025,000
E Superior St, N 14th Ave E, 5 14th Ave E, E Superior St Fokdk X X X X X X X or X or $1,081,000
Tower Ave, M 40th 5t ok k X X X X X or X or 51,185,000
Skyline Pkwy, Mesaba Ave, E 9th St, Mesaba Ave Hokdok X X X X X $1,213,000
E Superior St, 47th Ave E, 47th Ave E Fokdk X X X X X or X or 53,482 000
Highway 53, Catlin Ave ok b X % X $308,000
Tower Ave, N 58th 5t, Tower Ave xRk b X % X X or Xor X or X or 5353,000
Highway 53, Grand Ave, Grand Ave Fkok & X X X X 413,000
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Risk Assessment
Prioritization

Prioritization by Risk
or

Prioritization by Cost per
Weighted Risk

Prioritization
Project Cost Weighted Risk (S per

fioad hame AL Sl Estimate Factor  |Weighted Risk
Factor)

w w w
Grand Ave, 5 63rd Ave W e s oo o4 51,149,000 10 5114,900
Highway 53, E 5t Lttt e 51,931,000 10 $193,100
E 2nd St - Hwy 53/2, E 2nd 5t - Hwy 53/2, E 3rd 5t ok hdok b 53,725,000 10 372,500
Midway Rd, Old Miller Trunk Hwry 5160,000 0.09 517,600
Tower Ave, Tower Ave, N 16th 5t 5727,000 g.0g 578,970
Mesaba Ave, Mesaba Ave 51,215,000 g.0g 5133,650
Railroad 5t, Railroad 5t, Harbor Dr 5472 000 B.18 557,689
Rice Lake Rd, Rice Lake Rd, E Skyline Plkwy 5484 000 B.18 558,156
Tower Ave, N 56th 5t, Tower Ave 5E58,000 B.1B 5104 B67
Tower Ave, Henry Cohen Dr 53,680,000 B.18 5440 778
Hammaend Awe, M 5th 5t, Hammond Awe, M 5th 5t 5288,000 71.27 538, 600
E 2nd St - Hwy 53/2, E 2nd 5t - Hwy 53/2, 23rd Ave E 5322,000 7.27 544 775
Hammaond Ave, Broadway 5t, Hammaond Ave 5453,000 7.27 562,288
Tower Ave, Tower Ave, N 34th 5t, N 34th 5t 5648, 000 7.27 589,100
E 2nd St - Hwy 53/2, Marina Dr, E 2nd 5t - Hwy 53/2 5693,000 7.27 505,288
E 4th 5t, M 4th Ave E 5711,000 1.2T7 597 763
E 2nd St - Hwy 53/2, 31st Ave E, E 2nd 5t - Hwy 53/2 51,014,000 7.27 5138,425
Belknap 5t, E 5th 5t, E 5th 5t, Belknap 5t 51,025,000 1.27 5140,938
E Superior 5t, N 14th Ave E, 5§ 14th Ave E, E Superior 5t 51,081,000 727 5148638
Tower Ave, N 40th 5t 51,185,000 1.27 5162938
Skyline Pkwy, Mesaba Ave, E 9th 5t, Mesaba Ave 51,213,000 7.27 5166, 788
E Superior 5t, 47th Ave E, 47th Ave E 53,482,000 71.27 5478775
Highway 53, Catlin Ave $308,000 5.36 S48 400
Tower Ave, N 58th 5t, Tower Ave 5353,000 6.36 555,471
Highway 53, Grand Ave, Grand Ave 513,000 6.36 564,900
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Safety Projects

o Safety Emphasis Area 1 can prioritize rural segment projects based on the
standalone risk assessment.

o0 Intersections from SEA’'s 2-4 were combined to evaluated corridor-wide safety

projects.
# of Intersections in o
c:::i“’ Corridor State Limits Length (Mi)|  Tier 1or Tier 2 Total Cost we'f::ﬁ‘;rm‘"k Tm{‘&‘:ﬁiﬁ“ on
Locations
1 Superior St Minnesota |Gth Ave W to 4th Ave E 0.9 9 3 927,000 71.11 $ 14,000
2 2nd St Minnesota |4th Ave W to 3rd Ave E 0.6 8 3 2,034,000 64.44 $ 32,000
3 Lake Ave Minnesota |Superior St to 3rd 5t 0.2 3 3 993,000 25.00 $ 40,000
4 Grand Ave Minnesota |59th Ave to Central Ave 0.4 3 3 939,000 23.33 $ 41,000
5 4th St Minnesota |3rd Ave E to 5th Ave E 0.2 ] 3 1,258,000 21.62 $ 59,000
6 45th Ave Minnesota |Mike Colalilo Dr/1st St to Grand Ave 0.2 2 3 917,000 13.89 5 67,000
7 Superior St- 3 Minnesota |12th Ave E to 14th Ave E 0.2 3 3 1,540,000 21.72 $ 71,000
] 6th Ave/Central Entrance Dr Minnesota |3rd Stto 10th St 0.5 4 3 3,648,000 49.44 % 74,000
2] Woodland Ave Minnesota |Kent Rd/8th St to Oxford St 1.5 5] $ 6,115,000 68.89 $ £9,000
10 US 2/Belknap St Wisconsin  |STH 35/Tower Ave to Catlin Ave 1 3] 3 4,345,000 47.78 $ 81,000
11 Tower Ave/Hwy 35 Wisconsin  [58th Stto 31st 5t 2.3 7 3 9,240,000 84.49 5 110,000
12 |CSAH 4/Mesaba Ave Minnesota |3rd St to Skyline Parkway 1 3] 3 5,855,000 52.32 3 112,000
13 Hammond Ave Wisconsin  |Broadway St to 5th St 0.4 5 3 5,394,000 44.55 3 122,000
14 Tower Ave/Hwy 35- 2 Wisconsin  [28th St to Broadway St 1.5 9 3 12,476,000 100.45 5 125,000
15 MNTH 23 (Grand Ave) Wisconsin  |88th Ave to 63rd Ave 3.2 5 3 5,784,000 44,44 3 131,000
16  |USTH 53/Miller Trunk Hwy - 2 Minnesota |Midway Rd to Stebner Rd 4.6 5 3 4,175,000 31.67 5 132,000
17 USH 53/2nd 5t- 2 Wisconsin  [USH 2/Belknap St to Grand Ave 1.5 5 3 7,046,000 50.96 5 139,000
18  |USTH 53/Trinity Rd Minnesota |Piedmont Ave to Mall Dr 2.5 4 3 4,168,000 27.78 3 151,000
19 USH 53/2nd St Wisconsin  [3rd St/50th Ave to Marina Dr/9th Ave 3.8 7 3 9,757,000 59.04 3 166,000
20 TH 194/Central Entrance Minnesota  |USH 53/Trinity Bd to Pecan Ave 1.8 7 3 15,808,000 87.22 3 182,000
21 USTH 53/Miller Trunk Hwy Minnesota |CSAH 32 (Arrowhead Rd) to Loberg Ave/Cottonwood 4 1.9 6 % 8,389,000 43.33 % 154,000
22 Arrowhead Rd Minnesota |CSAH 50/Arlington Ave to Rice Lake Rd 0.4 2 3 3,175,000 13.89 5 229,000
23 27th Ave Minnesota |Helm St/1-35 WB Ramps to 1st St 0.2 2 % 3,696,000 13.33 3 278,000
24  |SuperiorSt-2 Minnesota |43rd Ave to 47th Ave 0.4 2 3 4,744,000 12.73 3 373,000




Next Steps

Complete the final Comprehensive MIC-Area Safety Action Plan
(SS4A grant (2025-2026)

Leadership Commitment and Goal Setting
Planning Structure

. Safety Analysis

Engagement and Collaboration

Equity

Policy and Process Changes

. Strategy and Project Selection

Progress and Transparency

ONOoOhWNE

* [t will incorporate the two technical components (#3 & #7) completed by AECOM

« The 2025-2026 planning process will address at least four of the remaining six
components (Scope of Work is currently being developed; RFP release early 2025)
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Thank you.

Questions?

Delivering a better world
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