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Minnesota Strategic Highway 
Safety Plan (SHSP)

Data Driven
Comprehensive: addressed Four 
Safety Es
Systematic: considered all roads
Identified a new safety performance 
measure: fatal and life-changing 
injury crashes
Identified a new safety goal: 400 or 
fewer fatalities by 2010
Identified a need to focus safety 
investments in Rural areas and on 
Local systems in order to achieve the 
goal
Identified the Critical Emphasis Areas 
(CEAs) and Critical Strategies
Proactive vs. Reactive
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SHSP Development Process

Safety Partners

Mn. Dept of Transportation
Mn. Dept of Public Safety
Mn. Dept of Health
Federal Highway Admin.
County Highway Agencies

Data Driven All Roads 4 E’s
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Trends in Traffic Fatalities

The 494 traffic fatalities in 2006 is the lowest 
number in more than 50 years.

Persons Killed in Traffic Crashes
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Trends in Traffic Fatalities

The 0.87 fatality rate is the lowest in Minnesota 
history and is one of the lowest in the country.
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Minnesota Safety Goal

Goal established in 2004 CHSP
Fewer than 500 fatalities by 2008
Goal was met in 2006 – 494 fatalities

Adopted new goal
Fewer than 400 fatalities by 2010

Fatal Crash Trends
Single vehicle and lane departure crashes are increasing
Multiple vehicle crashes are decreasing
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Critical Emphasis Areas
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Statewide Fatalities (2001-2005)

Infrastructure Based Emphasis Areas

5(28%)850Speeding-Related

2(36%)1,068Alcohol-Related

1(52%)1,271Unbelted (Based on Veh. Occ. Fatalities)

Driver Behavior Based Emphasis Areas

2,429Total Vehicle Occupant Fatalities

Head-On and Sideswipe

Intersection

Single Vehicle ROR

Involved Drivers Under 21

Total Fatalities

611

1,004

965

718

3,008

(20%)

(33%)

(32%)

(24%)

7

3

4

6
Emphasis
Area
Fatality
Rank
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Out State ATPs                      
(2001-2005 Fatalities)

Infrastructure Based 
Emphasis Areas

Driver Behavior Based 
Emphasis Areas

284 
(29%)

262 
(24%)

546 
(26%)

850 
(28%)

Speeding
-Related

460 
(47%)

284 
(26%)

744 
(36%)

1,068 
(36%)

Alcohol-
Related

492 
(63%)

476 
(49%)

968 
(55%)

1,271 
(52%)

Unbelted

424    
(21%)

658 
(32%)

741 
(36%)

487 
(24%)

2,063ATP Total

129    
(13%)

298 
(31%)

459 
(47%)

263 
(27%)

974
(47%)

Local 
Roads

295    
(27%)

360 
(33%)

282 
(26%)

224 
(21%)

1,089
(53%)

State Trunk 
Highway

611     
(20%)

1,004 
(33%)

965 
(32%)

718 
(24%)

3,008Statewide

Head-on & 
Sideswipe

Inter-
section

Single 
Vehicle 

ROR

Young 
Driver 

Involved

Total 
Fatalities
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Metro ATP (2001-2005 Fatalities)
Infrastructure Based 

Emphasis Areas
Driver Behavior Based 

Emphasis Areas

159 
(33%)

145 
(31%)

304 
(32%)

850 
(28%)

Speeding
-Related

157 
(33%)

167 
(36%)

324 
(34%)

1,068 
(36%)

Alcohol-
Related

141 
(45%)

162 
(45%)

303 
(45%)

1,271 
(52%)

Unbelted

188    
(20%)

347 
(37%)

224 
(24%)

231 
(24%)

945ATP Metro 
Total

76      
(16%)

221 
(46%)

116 
(24%)

128 
(27%)

480Local 
Roads

112    
(24%)

126 
(27%)

108 
(23%)

103 
(22%)

465State Trunk 
Highway

611     
(20%)

1,004 
(33%)

965 
(32%)

718 
(24%)

3,008Statewide

Head-on & 
Sideswipe

Inter-
section

Single 
Vehicle 

ROR

Young 
Driver 

Involved

Total 
Fatalities



12

Strategic Planning Process
- Data & Partner
- Driven Prioritization

December 31, 2004

Detailed Model Process (1 of 2)

Universes of
Possible Safety

Strategies
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ATP 1
ATP 2

ATP 7
ATP 6
ATP M
ATP 4
ATP 3

ATP 8

July, 2007October, 2006

Fatal &
Serious
Injury

Crashes

Road Categories
- Freeway
- Expressway
- Conventional
- Volume
Intersection Control
- Signal
- Stop

Location
- Rural
- Urban

Driver Behavior
- Seat Belts
- Impaired
- Young Drivers
- Aggressive Drivers

Infrastructure
- Lane Departure
- Intersections

Primary Contributing Factors

Factors

Strategies

Mapping
Exercise

State System

Local System ATP 1 ATP 8…
State
-
-

Local
-
-

State
-
-

Local
-
-

Highest Priority Strategies

Detailed
Model Process (2 of 2)
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STH Local

744 324 Reducing Impaired Driving

968 303 Increasing Seat Belt Use

487 231 Addressing Young Drivers Over 
Involvement

546 304 Curbing Aggressive Driving

658 347 Improving the Design and Operation of 
Highway Intersections

1165 412

Reducing Head-On and Across-median 
Crashes; Keeping Vehicles on the 
Roadway and Minimizing the 
Consequences of Leaving the Road

744 324 Reducing Impaired Driving

968 303 Increasing Seat Belt Use

487 231 Addressing Young Drivers Over 
Involvement

546 304 Curbing Aggressive Driving

658 347 Improving the Design and Operation of 
Highway Intersections

424 188 Reducing Head-On and Across-median 
Crashes

741 224
Keeping Vehicles on the Roadway and 
Minimizing the Consequences of Leaving 
the Road

Driver 
Behavior

Outstate

Infrastructure 
Improvement

PrioritiesTo     
Address

Fatalities
Minnesota CHSP:                      

Critical Emphasis Area
Critical 

Strategy CountermeasureMetro

Model Prioritization Process –
Priority Strategies

Mapping   
Exercise



15

Prioritization for the 
State TH System

Facility Types
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Crash Severity Fatal Crash
Fatal Serious Injury Rate Rate Rate Density Priority

702 54 77 0.6 0.8 0.6 3.7
712 49 94 0.8 1.2 0.8 3.5
27 0 4 0.9 1.4 0.0 2.5
123 11 24 1.2 1.9 1.2 4.4

ADT < 1,500 3,774 48 74 0.8 1.4 1.9 0.3
1,500 < ADT < 5,000 3,916 110 185 0.7 1.2 1.4 0.7
5,000 < ADT < 8,000 583 45 52 0.9 1.4 1.7 2.0
ADT > 8,000 198 24 35 0.9 1.4 1.5 3.5

10,034 341 545
21 2 7 1.4 1.9 0.3 21.3
41 4 19 2.4 3.5 0.9 12.6
43 1 20 3.9 5.6 0.3 16.9
66 8 45 3.3 5.1 1.2 17.6
30 0 10 2.8 3.8 0.0 10.1
12 2 4 2.8 3.9 1.6 13.7

ADT < 1,500 81 1 4 1.9 3.0 1.8 0.7
1,500 < ADT < 5,000 238 0 22 2.1 3.0 0.0 2.4
5,000 < ADT < 8,000 111 10 19 2.0 2.8 1.9 4.6
ADT > 8,000 75 5 19 2.6 3.7 0.8 10.5

718 33 169

Three-Lane
Five-Lane

R
ur

al

2-
La

ne

Freeway
4-lane Expressway
4-Lane Undivided
4-Lane Divided Conventional (Non expressway)

Sub Total

Miles
Crashes

2-
La

ne

Sub Total

Facility Type

U
rb

an

Freeway
4-lane Expressway
4-Lane Undivided
4-Lane Divided Conventional (Non expressway)

Crash Summary by
Facility Types – Out State Districts

91% of fatal crashes and 76% of serious injury crashes 
were rural.
All priority facility types are rural.

Source: Mn/DOT crash records, 2004-2005
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Priority Facility Types for the    
State System – Out State Districts

DensityRateNumber

ADT > 8,000

5,000 < ADT < 8,000

1,500 < ADT < 5,000

ADT < 1,5002-Lane

5-Lane

3-Lane

4-Lane Divided (Conventional)

4-Lane Undivided

4-Lane Expressway

Freeway

Urban

ADT > 8,000

5,000 < ADT < 8,000

1,500 < ADT < 5,000

ADT < 1,5002-Lane

4-Lane Divided (Conventional)

4-Lane Undivided

4-Lane Expressway

Freeway

Rural

Priority Types

Crash Data FilterFacility Type

STEP 1: Identify Priority Facility Types
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Crash Severity Fatal Crash
Fatal Serious Injury Rate Rate Rate Density Priority

122 22 24 0.6 0.9 0.5 11.1
111 17 65 1.0 1.5 0.7 10.3
0 0 0 2.5 3.1 0.0 14.8
1 0 0 1.3 2.0 0.0 9.2

ADT < 1,500 13 0 2 0.0 0.0 0.0 0.5
1,500 < ADT < 5,000 89 5 8 1.0 1.5 2.0 1.3
5,000 < ADT < 8,000 98 8 18 1.2 2.0 1.8 2.7
ADT > 8,000 137 17 33 1.3 2.0 1.2 6.9

571 69 150
267 43 128 1.2 1.6 0.2 41.7
124 17 81 1.9 2.7 0.5 23.9
20 2 25 5.8 7.8 0.7 41.3
21 3 19 5.0 6.8 0.9 38.6
9 0 2 3.1 4.3 0.0 16.8
2 0 3 5.6 8.8 0.0 52.4

ADT < 1,500 1 0 0 4.0 6.3 0.0 2.1
1,500 < ADT < 5,000 9 0 0 2.8 3.9 0.0 3.7
5,000 < ADT < 8,000 26 2 2 2.3 3.3 1.6 5.5
ADT > 8,000 54 6 20 3.0 4.2 1.1 15.6

533 73 280

Three-Lane
Five-Lane

R
ur

al

2-
La

ne

Freeway
4-lane Expressway
4-Lane Undivided
4-Lane Divided Conventional (Non expressway)

Sub Total

Miles
Crashes

2-
La

ne

Sub Total

Facility Type

U
rb

an

Freeway
4-lane Expressway
4-Lane Undivided
4-Lane Divided Conventional (Non expressway)

Crash Summary by
Facility Types – Metro District

49% of fatal crashes and 35% of serious injury crashes 
were rural.
Priority facility types are almost equally split         
between rural and urban roadways.

Source: Mn/DOT crash records, 2004-2005
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Priority Facility Types for the        
State System – Metro District

DensityRateNumber

ADT > 8,000

5,000 < ADT < 8,000

1,500 < ADT < 5,000

ADT < 1,5002-Lane

5-Lane

3-Lane

4-Lane Divided (Conventional)

4-Lane Undivided

4-Lane Expressway

Freeway

Urban

ADT > 8,000

5,000 < ADT < 8,000

1,500 < ADT < 5,000

ADT < 1,5002-Lane

4-Lane Divided (Conventional)

4-Lane Undivided

4-Lane Expressway

Freeway

Rural

Priority Types

Crash Data FilterFacility Type

STEP 1: Identify Priority Facility Types
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Crash Summary by
Facility Types - Statewide

79% of fatal crashes and 61% of serious injury crashes 
were rural.
Most priority facility type are rural roadways.

Source: Mn/DOT crash records, 2004-2005

Crash Severity Fatal Crash
Fatal Serious Injury Rate Rate Rate Density Priority

824 76 101 0.6 0.8 0.6 4.8
823 66 159 0.9 1.3 0.8 4.4
27 0 4 0.9 1.4 0.0 2.7
124 11 24 1.2 1.9 1.2 4.4

ADT < 1,500 3,787 48 76 0.8 1.4 1.9 0.3
1,500 < ADT < 5,000 4,005 115 193 0.7 1.2 1.4 0.8
5,000 < ADT < 8,000 681 53 70 0.9 1.5 1.7 2.1
ADT > 8,000 334 41 68 1.1 1.7 1.4 4.9

10,606 410 695
288 45 135 1.2 1.6 0.2 40.2
165 21 100 1.9 2.8 0.6 21.1
62 3 45 4.7 6.5 0.5 24.6
87 11 64 3.9 5.7 1.1 22.7
39 0 12 2.9 4.0 0.0 11.6
14 2 7 3.4 5.0 1.3 18.9

ADT < 1,500 82 1 4 2.0 3.1 1.7 0.7
1,500 < ADT < 5,000 246 0 22 2.1 3.1 0.0 2.4
5,000 < ADT < 8,000 138 12 21 2.0 2.9 1.8 4.8
ADT > 8,000 129 11 39 2.7 3.9 0.9 12.6

1,251 106 449

Miles
Crashes

2-
La

ne

Sub Total

Facility Type

U
rb

an

Freeway
4-lane Expressway
4-Lane Undivided
4-Lane Divided Conventional (Non expressway)
Three-Lane
Five-Lane

R
ur

al

2-
La

ne

Freeway
4-lane Expressway
4-Lane Undivided
4-Lane Divided Conventional (Non expressway)

Sub Total
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Priority Strategies by Facility Type for 
the State System – Out State Districts

STEP 3: Apply Rankings to Strategies 
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DRAFT: Initial Comparison of TTI Research Using Minnesota Base Inputs
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Original: Fatal + Inj
Minnesota: Fatal + Inj
Meeker County: Fatal + Inj

Model Inputs:

Bonnenson et al.
  Fatal + Injury Crash Rate = 0.26

Minnesota State Highways
  Fatal + Injury Crash Rate = 0.31

Meeker County
  Fatal + Injury Crash Rate = 0.54

Crash Rate = 2.33

Radius = 1,025 feet

Fatal & Injury crash rate for example 
curve (CSAH 1) expected to be 4.3 
times greater than the base rate for 
similar roadways.

High Priority Rural Locations
40-50% of severe road departure crashes 
are in horizontal curves
Continuation of local roads may create 
visual trap.
Radius suggest possibility for higher fatal + 
injury crash rate.

This image has been modified from the original.  The base map is from 
Google Earth Pro, but the data are from CH2M HILL.

CSAH 1
Radius ≈ 1,025 ft.

DRAFT – Curve has yet to be validated for accuracy of Minnesota 
roadways.  Carefully consider results.
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Priority Strategies by Facility Type for 
the State System – Metro Districts

STEP 3: Apply Rankings to Strategies 

Reducing Impaired Driving Conduct highly publicized sobriety saturation to deter impaired drivers.

Increasing Seat Belt Use Conduct highly publicized targeted enforcement to increase seat belt use.

Addressing Young Drivers Over Involvement

Curbing Aggressive Driving Conduct highly publicized targeted enforcement to deter aggressive driving.

Install confirmation lights on the back side of mast arms to assist in traditional red-light running enforcement.

Add turn lanes, offset turn lanes and/or longer turn lanes.

Utilize indirect left-turn treatments.

Provide or enhance lighting to increase intersection visibility.

Implement driveway closures/relocations.

Restrict or eliminate turning maneuvers by signing, providing channelization or closing median openings.

Install larger regulatory and warning signs at intersections.

Deploy mainline dynamic flashing beacons to warn drivers of entering traffic.

Use freeway style guide signs along high-speed segments.

Employ signal coordination.

Improve operation of pedestrian and bicycle facilities at signalized intersections (i.e., countdown heads)

Construct median barriers for narrow-width medians on multilane roads.

Utilize centerline rumble strips on undivided, two-way roads.

Utilize shoulder or mid-lane rumble strips (or edgeline rumble stripes).

Enhance warning of sharp curves. Utilize brighter or wider lane markings (see Enhance Pavement Markings).

Pave shoulders.

Add safety wedge (45 degree beveled to edge of pavement).

Improving the Design and Operation of Highway 
Intersections

Eliminate shoulder drop-offs.

Reducing Head-On and Across-median Crashes

Create a communications/marketing task force to raise awareness or establish a traffic safety panel to coordinate agencies.

Keeping Vehicles on the Roadway and 
Minimizing the Consequences of Leaving the 
Road

CountermeasureMinnesota CHSP:                          
Critical Emphasis Area
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High Priority Urban Locations –
Signalized Intersections

Majority of severe crashes are 
right-angle at signalized 
intersections stemming from 
running red light.
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Prioritization for the 
Local Road System
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Summary of Local Road System

Priorities of the Out State 
Local Roads

Single-Vehicle ROR
Alcohol-Related
Unbelted Vehicle Occupant

Priorities of the Metro 
Local Roads

Intersections
Speeding-Related
Alcohol-Related

TOTALS FATALITIES

Total
Fatalities

Vehicle 
Occupant
Fatalities Under the Age of 21 Speeding-Related Alcohol-Related

Unbelted Vehicle 
Occupant Single Vehicle ROR Intersection Head-on and Sideswipe

# # # % Rate # % Rate # % Rate # % Rate # % Rate # % Rate # % Rate
Statewide Total 3008 2429 276,072,182,210 718 24% 0.3 850 28% 0.3 1068 36% 0.4 1271 52% 0.5 965 32% 0.3 1005 33% 0.4 612 20% 0.2

Local Road System Total 1454 1094 112,031,156,842 391 27% 0.3 443 30% 0.4 617 42% 0.6 633 58% 0.6 575 40% 0.5 519 36% 0.5 205 14% 0.2
Local Road System 134 104 8,595,781,788 36 27% 37 28% 64 48% 65 63% 64 48% 34 25% 16 12%
Local Road System 96 76 4,635,600,464 15 16% 17 18% 47 49% 52 68% 49 51% 29 30% 5 5%
Local Road System 301 247 14,219,887,352 85 28% 83 28% 145 48% 141 57% 120 40% 94 31% 56 19%
Local Road System 100 78 6,160,005,522 24 24% 35 35% 55 55% 49 63% 60 60% 29 29% 12 12%
Local Road System 151 119 9,991,158,034 49 32% 62 41% 70 46% 81 68% 74 49% 33 22% 28 19%
Local Road System 93 72 7,439,374,162 26 28% 20 22% 33 35% 43 60% 42 45% 37 40% 6 6%
Local Road System 99 86 5,648,880,732 28 28% 30 30% 46 46% 61 71% 50 51% 42 42% 6 6%
Local Road System 480 312 55,340,468,788 128 27% 159 33% 157 33% 141 45% 116 24% 221 46% 76 16%

TOTALS FATALITIES + SERIOUS INJURIES ("A" Crashes Only)

Total
Fatalities

Vehicle 
Occupant
Fatalities Under the Age of 21 Speeding-Related Alcohol-Related

Unbelted Vehicle 
Occupant Single Vehicle ROR Intersection Head-on and Sideswipe

# # # % Rate # % Rate # % Rate # % Rate # % Rate # % Rate # % Rate
Statewide Total 15166 11876 276,072,182,210 4342 29% 1.6 3509 23% 1.3 3570 24% 1.3 4345 37% 1.6 3708 24% 1.3 6895 45% 2.5 2217 15% 0.8

Local Road System Total 9972 7511 112,031,156,842 3041 30% 2.7 2312 23% 2.1 2390 24% 2.1 2748 37% 2.5 2531 25% 2.3 4775 48% 4.3 1276 13% 1.1
Local Road System 603 463 8,595,781,788 171 28% 170 28% 200 33% 212 46% 239 40% 167 28% 66 11%
Local Road System 342 274 4,635,600,464 91 27% 87 25% 150 44% 146 53% 160 47% 94 27% 19 6%
Local Road System 1412 1125 14,219,887,352 454 32% 373 26% 434 31% 494 44% 476 34% 568 40% 177 13%
Local Road System 561 447 6,160,005,522 193 34% 150 27% 176 31% 212 47% 244 43% 190 34% 88 16%
Local Road System 1068 828 9,991,158,034 366 34% 302 28% 239 22% 329 40% 366 34% 432 40% 133 12%
Local Road System 535 420 7,439,374,162 181 34% 141 26% 156 29% 202 48% 193 36% 211 39% 46 9%
Local Road System 544 455 5,648,880,732 188 35% 133 24% 153 28% 212 47% 202 37% 242 44% 54 10%
Local Road System 4907 3499 55,340,468,788 1397 25% 956 25% 882 25% 941 31% 651 19% 2871 41% 693 15%

= Beetween 5 and 10 percentage points above Statewide average
= More than 10 percentage points above Statewide average

Vehicle Miles 
Traveled

ATP 1
ATP 2

ATP Metro

ATP 7
ATP 8

ATP 6

ATP 3
ATP 4

Vehicle Miles 
Traveled

ATP 8

ATP 1
ATP 2
ATP 3
ATP 4
ATP 6
ATP 7

ATP Metro
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Ranking of the CEAs for the Local 
Road System within Each ATP
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Summary of District/ATP Analysis
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Priority Strategies for the               
Local System – Out State Districts

STEP 2: Apply Rankings to Strategies
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Example Priority Strategies for the        
ATP 6

STEP 2: Apply Rankings to Strategies



31STEP 2: Apply Rankings to Strategies

Reducing Impaired Driving Conduct highly publicized sobriety saturation to deter impaired drivers.

Increasing Seat Belt Use Conduct highly publicized targeted enforcement to increase seat belt use.

Addressing Young Drivers Over Involvement

Curbing Aggressive Driving Conduct highly publicized targeted enforcement to deter aggressive driving.

Implement automated enforcement to deter red-light running.

Install confirmation lights on the back side of mast arms to assist in traditional red-light running enforcement.

Add turn lanes, offset turn lanes and/or longer turn lanes.

Eliminate parking near intersections that restricts sight distance.

Provide or enhance lighting to increase intersection visibility.

Implement driveway closures/relocations.

Restrict or eliminate turning maneuvers by signing, providing channelization or closing median openings.

Provide a stop bar (or wider stop bar) on minor-road approaches.

Install larger regulatory and warning signs at intersections.

Provide supplementary stop signs.

Install red flashing beacons on stop signs at stop-controlled intersections.

Employ multiphase signal operation.

Optimize clearance intervals.

Employ signal coordination.

Improve operation of pedestrian and bicycle facilities at signalized intersections (i.e., countdown heads)

Utilize centerline rumble strips on undivided, two-way roads.

Enhance pavement markings. Use durable epoxy pavement markings.

Utilize shoulder or mid-lane rumble strips (or edgeline rumble stripes).

Enhance warning of sharp curves. Utilize brighter or wider lane markings (see Enhance Pavement Markings).

Enhance pavement markings. Use durable epoxy pavement markings.

Pave shoulders.

Add safety wedge (45 degree beveled to edge of pavement).

Maintain pavement marking lines.

Eliminate shoulder drop-offs.

Keeping Vehicles on the Roadway and 
Minimizing the Consequences of Leaving the 
Road

Reducing Head-On and Across-median Crashes

Improving the Design and Operation of Highway 
Intersections

Create a communications/marketing task force to raise awareness or establish a traffic safety panel to coordinate agencies.

CountermeasureMinnesota CHSP:                          
Critical Emphasis Area

Priority Strategies by County
for the Local System – ATP Metro
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High Priority Locations on the Local 
System – Horizontal Curves

No curves 
identified as 
“Black Spots”
48% of severe 
crashes in 
curves
17 of 72 (24%) 
curves identified 
as visual traps
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Overview of Mapping Process to 
High Priority Strategies

Key Contributing Factors

Priority Highway 
Facility Types

High Priority Strategies
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High Priority 
Strategies

11 Lane 
Departure 
Strategies
15 Intersection 
Strategies
10 Pedestrian 
Strategies

Infrastructure-Based CEAs

NCHRP Report 
500 Series

42 Lane 
Departure 
Strategies

63 Intersection 
Strategies

40 Pedestrian & 
Bike Strategies

Data Driven
Screening
Process

145 Strategies

Lo
ca

l
In

pu
t

X Critical Strategies selected
to address the Engineering
focused Critical Emphasis
Areas.

District/County
Transportation Plan

36 Strategies

Source: CH2M HILL
September 5, 2007



35



36



37



38



39

Implementation Guidance for  Districts and ATPs
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Roundabout

Cost
$800,000 to 
$1,000,000

Safety Benefit
Reduce all crashes by 
38%
Reduce injury crashes 
by 76%
Reduce fatal and 
serious injury crashes 
by 90%
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Indirect Turns & Partial T-
Interchange

J-Turn or Superstreet
Cost ≈ $500,000
Safety Benefit: At a 
Maryland location, the 
J-Turn eliminated all 
crossing path crashes 
and reduced total 
crashes by 90%
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Red Light Enforcement
Red-Light Running Cameras

Cost ≈ $50,000 per 
intersection
Safety Benefit: Observed 40% 
reduction in violations; FHWA 
estimates a 15% reduction in 
crashes

Confirmation Light
Need acceptance from the 
local traffic court to assure that 
the citations will be accepted
Safety Benefit: At a Florida 
intersection, three month 
evaluation found a 50% 
decrease in RLR violations 
and 11% crash decrease with 
519 citations issued.

Confirmation
Light In Florida
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Street Lights

Cost
Typically $5,000 to $30,000 
per location

Safety Benefit
Recent Minnesota Study of 
Rural Intersections
27% reduction in nighttime 
collisions
35% reduction in nighttime 
crash rates
20% reduction in crash 
severity
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Curb Extensions and Medians

Purpose
Used to reduce vehicle 
speeds at pedestrian 
crossing locations or 
intersections.
Reduce potential 
vehicle conflicts by 
reducing pedestrian 
crossing distance & 
time.
Improves lines of 
sight.

Curb Extensions 
and Sidewalks

Median 
Refuge 
Near 
Intersection
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Edge Treatments

Cost:
From no cost (safety 
wedge) to several 
thousand dollars per 
mile for rumble 
strips/stripes.

Safety Benefit:
Shoulder rumble strips 
reduced single-vehicle 
run-off the road 
crashes by 20% - 50% 
on freeways.

Paved Shoulder 
& Rumble Strip

Rumble Stripe

Without
Safety Edge

With
Safety Edge
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Upgrade Roadside Hardware

General Cost Estimates:
Impact attenuator = $20,000
Guardrail terminal = $1,500
Guardrail transition = $1,000
W-Beam or Cable Guardrail = 
$75,000 -$100,000 per mile

Safety Benefit
Using modern hardware 
can prevent a fatal or 
serious injury from 
occurring in collisions with 
guardrail.

Example implementations not compliant 
with current standards (NCHRP 350)
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Driver Behavior and Data Systems Critical Emphasis Areas

National Cooperative 
Highway Research 
Program (NCHRP) Report 
500 Series

20 Impaired Driver 
Strategies
16 Young Driver 
Strategies
12 Aggressive Driver 
Strategies
11 Seat Belt Strategies
20 Data Information 
System Strategies

Minnesota Heavy Vehicle 
Safety Plan and Intelligent 
Transportation Systems 
Safety Plan
Metro Area Intersection 
Strategies
Department of Public 
Safety Highway Safety Plan
Traffic Records 
Coordinating Committee
Statewide Trauma System 

Data Driven
Screening
Process

&

Safety
Partner Input

2007 Minnesota Strategic
Highway Safety Plan (SHSP)

Over 100 Strategies

21 Critical Strategies in the
areas of education, emergency
medical services (EMS),
enforcement, and data systems
to address driver behavior

X Critical Strategies selected
from the Minnesota SHSP to
address the CEAs focused on
driver behavior and data
systems.

District/County
Transportation Plan



48



49

Fatal Crashes where the Total EMS Response Time was at Least One Hour
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20% of fatal crashes in Minnesota
had a total EMS response times
of at least one hour.
(FARS, 2001-2005)
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Safety Investment 
Analysis
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Effectiveness Spreadsheet
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Best Practices – Safety Investment 
Strategies

Dedicate a part of your Capital Improvement Plan to low-
cost safety strategies.
Focus your infrastructure-based safety investments on a 
limited number of strategies that are:

Proven
Relatively Inexpensive
Can be Widely Deployed
Proven Effective
Address High Frequency of Crashes
In Greater Minnesota – focus should be on Road Departure 
Crashes.
In Metro – focus should be on Intersections.
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Best Practices – Safety Investment 
Strategies

A comprehensive safety program includes a 
Reactive and a Proactive component –
determine the right balance for your system.

In Greater Minnesota – focus should be on Proactive 
because of very low crash densities.
In Metro – focus should be on Reactive because of 
much higher crash densities.

Find ways to build partnerships with law 
enforcement and safety education
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Conclusions
Out State Districts

Establish a goal to spend at least 
70% of the safety investment on 
low-cost proactive strategies.
Invest in rural roads (90% of the 
fatalities occur on roads classified 
as rural)
Invest in two-lane facilities (67% 
of the fatalities).
Invest in low-cost and proven 
strategies that can be widely 
deployed across the system.
Develop a process to aid 
implementation of safety projects 
on the local road system.
Focus investments in improving 
the edges of roadways (paved 
shoulders, safety wedge, rumble 
strips/stripes).
Build partnerships with law 
enforcement to address alcohol-
related, speeding-related and 
unbelted vehicle occupant 
fatalities and injuries.

Metro District
Establish a goal to spend 70% of 
the safety investment on reactive 
strategies at identified high crash 
locations.
Invest in freeway and multi-lane 
facilities (70% of the fatalities).
Continue investing in safety 
projects on the local road system.
Focus investments in road edges 
and median barriers on freeway 
facilities and intersection 
improvements on multi-lane 
arterials.
Build partnerships with law 
enforcement to address serious 
crashes related to speeding and 
red-light running.


