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Statewide Fatalities (2001-2005)
Total Fatalities 3,008

Total Vehicle Occupant Fatalities 2,429

Driver Behavior Based Emphasis Areas

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

Alcohol-Related 1,068 (36%) 2

Speeding-Related 850 (28%) 5

Involved Drivers Under 21 718 (24%) 6

Infrastructure Based Emphasis Areas

Single Vehicle ROR 965 (32%) 4

Intersection 1,004 (33%) 3

Head-On and Sideswipe 611 (20%) 7

Emphasis
Area
Fatality
Rank
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ATP 8 Fatalities (2001-2005)
Driver Behavior Based

Emphasis Areas
Infrastructure Based

Emphasis Areas

Total
Fatalities

Unbelted Alcohol-
Related

Speeding
-Related

Young
Driver

Involved

Single
Vehicle
ROR

Inter-
section

Head-on &
Sideswipe

Statewide 3,008 1,271
(52%)

1,068
(36%)

850
(28%)

718
(24%)

965
(32%)

1,004
(33%)

611
(20%)

ATP 8 Total 207 104
(55%)

60
(29%)

51
(25%)

55
(27%)

67
(32%)

86
(42%)

51
(25%)

State Trunk
Highway

108

(52%)

43
(42%)

14
(13%)

21
(19%)

27
(25%)

17
(16%)

44
(41%)

45
(42%)

Local
Roads

99

(48%)

61
(71%)

46
(46%)

30
(30%)

28
(28%)

50
(51%)

42
(42%)

6
(6%)
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Priority Facility Types
for the State System - ATP 8

Source: Minnesota crash records, 2004-2005 

STEP 1: Identify Priority Facility Types

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

0 0 0 0.0 0.0 0.0 0.0
9 1 2 1.0 1.8 2.4 2.4

1 0 0 0.0 0.0 0.0 0.0
35 4 7 1.0 1.6 2.1 2.7

ADT < 1,500 521 6 9 0.8 1.3 1.6 0.3
1,500 < ADT < 5,000 665 19 25 0.6 1.0 1.4 0.6
5,000 < ADT < 8,000 109 4 5 0.7 1.1 0.8 1.5

ADT > 8,000 3 0 0 1.5 2.1 0.0 5.2

1,342 34 48

0 0 0 0.0 0.0 0.0 0.0
0 0 0 0.0 0.0 0.0 0.0

1 0 0 5.6 8.2 0.0 19.1
2 0 1 5.1 7.4 0.0 19.9

7 0 4 3.3 4.7 0.0 10.7
2 0 1 3.2 4.1 0.0 10.7

ADT < 1,500 7 0 0 2.9 4.2 0.0 1.1

1,500 < ADT < 5,000 37 0 2 2.0 2.9 0.0 2.2
5,000 < ADT < 8,000 16 1 2 2.6 3.9 1.4 5.9

ADT > 8,000 10 2 1 4.0 5.8 2.5 15.5

82 3 11

Three-Lane

Five-Lane

R
u

ra
l

2
-L

a
n

e

Freeway

4-lane Expressway
4-Lane Undivided

4-Lane Divided Conventional (Non expressway)

Sub Total

Miles

Crashes

2
-L

a
n

e

Sub Total

Facility Type

U
rb

a
n

Freeway

4-lane Expressway
4-Lane Undivided

4-Lane Divided Conventional (Non expressway)
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Fatal and Serious Injury Crash Summary for
Priority Facility Types – ATP 8

STEP 2: Summarize Data & Rank Facility Types

Rural

4-Lane Divided Conventional (Non expressway) 0 3 (1
st
) 3 (1

st
) 1 (1

st
) 3 3 (1

st
) 0

Multi-Lane Subtotal 0 3 3 1 3 3 0

2-Lane Conventional: ADT < 1,500 4 7 4 4 6 3 (1
st
) 4

2-Lane Conventional: 1,500 < ADT < 5,000 2 17 13 (1
st
) 11 (1

st
) 20 (1

st
) 24 (1

st
) 6

2-Lane Conventional: 5,000 < ADT < 8,000 1 2 2 3 5 6 0
2-Lane Conventional Subtotal 7 26 19 18 31 33 10

Rural Subtotal 7 29 22 19 34 36 10

TOTAL 7 29 22 19 34 36 10

Rural
4-Lane Divided Conventional (Non expressway) 2 5 9 6 15 4 6
Multi-Lane Subtotal 2 5 9 6 15 4 6

2-Lane Conventional: ADT < 1,500 16 19 12 9 15 10 17

2-Lane Conventional: 1,500 < ADT < 5,000 12 38 41 30 61 46 24

2-Lane Conventional: 5,000 < ADT < 8,000 8 12 11 13 15 20 5
2-Lane Conventional Subtotal 36 69 64 52 91 76 46

Rural Subtotal 38 74 73 58 106 80 52

Urban

Urban Subtotal 0 0 0 0 0 0 0

TOTAL 38 74 73 58 106 80 52

Priority Facility Type

Single 

Vehicle 

ROR

Priority Facility Type

Alcohol-

Related

Fatal Crashes

Alcohol-

Related

Unbelted 

Veh. 

Occupant

Under the 

Age of 21

Speeding-

Related Intersection

Head-on 

and 

Sideswipe

Single 
Vehicle 

ROR

Fatal + Serious Injury Crashes
Unbelted 

Veh. 

Occupant

Under the 

Age of 21

Speeding-

Related Intersection

Head-on 
and 

Sideswipe
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STEP 1: Summarize Data & Rank Counties

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 3,008 2,429 276,072,182,210 718 24% 0.3 850 28% 0.3 1,068 36% 0.4 1,271 52% 0.5 965 32% 0.3 1,004 33% 0.4 611 20% 0.2 Statewide

ATP 8 Total 207 188 12,489,973,298 55 27% 0.4 51 25% 0.4 60 29% 0.5 104 55% 0.8 67 32% 0.5 86 42% 0.7 51 25% 0.4

Local Road System 99 86 5,648,880,732 28 28% 0.5 30 30% 0.5 46 46% 0.8 61 71% 1.1 50 51% 0.9 42 42% 0.7 6 6% 0.1

8 8 310,931,280 4 50% 2 25% 5 63% 6 75% 1 13% 5 63% 0 0%

20 18 1,168,963,202 3 15% 3 15% 4 20% 11 61% 12 60% 8 40% 1 5%

5 4 256,686,298 2 40% 3 60% 3 60% 4 100% 5 100% 1 20% 0 0%

7 6 202,408,448 4 57% 6 86% 6 86% 5 83% 4 57% 4 57% 0 0%

5 5 518,246,190 1 20% 2 40% 3 60% 3 60% 4 80% 0 0% 0 0%

8 8 785,970,658 1 13% 3 38% 2 25% 5 63% 4 50% 5 63% 0 0%

12 6 457,703,334 4 33% 2 17% 7 58% 6 100% 6 50% 4 33% 3 25%

6 5 269,227,266 0 0% 1 17% 2 33% 4 80% 2 33% 3 50% 1 17%

2 1 232,964,732 1 50% 0 0% 1 50% 1 100% 1 50% 1 50% 0 0%

3 3 561,012,936 0 0% 2 67% 3 100% 2 67% 0 0% 0 0% 1 33%

16 15 568,203,724 7 44% 5 31% 8 50% 11 73% 7 44% 8 50% 0 0%

7 7 316,562,664 1 14% 1 14% 2 29% 3 43% 4 57% 3 43% 0 0%

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

Total

Fatalities + 

Serious 

Injuries

Vehicle 

Occupant

Fatalities + 

Serious 

Injuries 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 15,174 9456 276,072,182,210 4343 29% 1.6 3511 23% 1.3 3573 24% 1.3 4,351 46% 1.6 3845 25% 1.4 6896 45% 2.5 2216 15% 0.8 Statewide

ATP 8 Total 919 796 12,489,973,298 309 34% 2.5 209 23% 1.7 215 23% 1.7 338 42% 2.7 278 30% 2.2 412 45% 3.3 164 18% 1.3 ATP 8 Total

Local Road System 544 455 5,648,880,732 188 35% 3.3 133 24% 2.4 153 28% 2.7 212 47% 3.8 202 37% 3.6 242 44% 4.3 54 10% 1.0 Local Road System

36 32 310,931,280 17 47% 8 22% 15 42% 24 75% 14 39% 16 44% 1 3%

176 148 1,168,963,202 67 38% 33 19% 37 21% 53 36% 49 28% 95 54% 20 11%

22 21 256,686,298 8 36% 9 41% 8 36% 10 48% 19 86% 5 23% 0 0%

20 18 202,408,448 7 35% 13 65% 11 55% 11 61% 15 75% 5 25% 0 0%

25 22 518,246,190 8 32%  X 6 24% 8 32%  X 7 32% 14 56% 6 24% 1 4%

65 50 785,970,658 17 26% 13 20% 13 20% 25 50% 19 29% 32 49% 3 5%

44 31 457,703,334 15 34% 11 25% 15 34% 12 39% 19 43% 16 36% 9 20%

22 17 269,227,266 2 9% 4 18% 8 36% 11 65% 10 45% 12 55% 2 9%

19 17 232,964,732 4 21% 1 5% 2 11% 10 59% 5 26% 10 53%  X 3 16%

38 31 561,012,936 13 34% 9 24% 15 39% 16 52% 13 34% 8 21% 8 21%

55 50 568,203,724 24 44% 19 35% 14 25% 24 48% 17 31% 28 51% 1 2%

22 18 316,562,664 6 27% 7 32% 7 32% 9 50%  X 8 36% 9 41%  X 6 27%

= Beetween 5 and 10 percentage points above ATP average

= More than 10 percentage points above ATP average

Murray

Pipestone

Redwood

Renville Renville

Lac Qui Parle

Lincoln

Lyon

McCleod

Chippewa

Kandiyohi

Lac Qui Parle

Lincoln

Lyon

McCleod

Meeker Meeker

ATP 8 Total

Local Road System

Kandiyohi Kandiyohi

Chippewa

Kandiyohi

Chippewa

Lyon

McCleod McCleod

Chippewa

Lac Qui Parle Lac Qui Parle

Lincoln Lincoln

Meeker Meeker

Murray Murray

Renville Renville

Pipestone

Redwood Redwood

Yellow Medicine Yellow Medicine

Vehicle Miles 

Traveled

Vehicle Miles 

Traveled

Pipestone

Lyon

Murray

Pipestone

Redwood

Yellow MedicineYellow Medicine
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Local System Priorities
by County – ATP 8

County

Crash
Data
Filter

Emphasis Area

Under 21 Speed Alcohol Unbelted ROR Intersection Head-On

Chippewa     

Kandiyohi               

Lac Que Parle   

Lincoln   

Lyon XX X

McCleod    

Meeker       

Murray

Pipestone  X

Redwood    

Renville        

Yellow Medicine XX X

STEP 1: Summarize Data & Rank Counties
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Priority Strategies by Facility
Type for the State System – ATP 8

STEP 3: Apply Rankings to Strategies 

ADT < 1,500 1,500 < ADT < 5,000 5,000 < ADT < 8,000

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.

Utilize indirect left-turn treatments.

Provide lighting to increase intersection visibility.

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).

Reducing Head-On and Across-median Crashes

Rural 2-Lane

State Trunk Highway

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

Countermeasure
Rural 4-Lane 

Divided Conv.

Improving the Design and Operation of Highway 
Intersections

Eliminate shoulder drop-offs.

Minnesota CHSP:                                              

Critical Emphasis Area
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A follow up study of over 200 curves on both the State and
County highway system in Minnesota found:

• More than 50% of the curves had NO crashes
during the Study period.

• The curves averaged between 0.1 and 0.2 crashes
per year and the “worst” curve averaged 1.5 crashes
per year.

• 90% of fatal crashes and 75% of injury crashes
occurred on curves with radii less than 1,500 feet.

• Crash rates on curves with radii greater than 2,000
feet approximate the overall rate on 2-lane rural
roads.

• As curve radii decrease, crash rates increase – the
crash rate at 1,500 feet = 2x, at 1,000 feet = 5X and
at 500 feet = 11X.

Source: Preston, H, Shankerwitz, C, Barry, M;
Analysis of Highway Design and Geometric
Effects on Crashes, Draft Report; Minnesota
Department of Transportation, July, 2009.
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Crash Data Overview
5 Year Crashes

Olmsted County

11,151

334

State System

4,596 – 41%

111 – 33%

Interstate

259 – 5%

9 – 8%

Local System

6,555 – 59%

223 – 67%

Expressway

4,207 – 92%

95 – 86%

2-Lane

130 – 3%

7 – 6%

Rural

1,139 – 17%

103 – 46%

Other

2,625 – 48%

59 – 49%

Urban

5,416 – 83%

120 – 54%

All Way Stop

141 – 12%

1 – 3%

Road Departure

447 – 39%

47 – 46%

Other

276 – 62%

28 – 60%

On Curve

171 – 38%

19 – 40%

Example

All – %

Severe – %

Right Angle – 619 (59%), 19 (58%) 

Rear End – 116 (11%), 4 (12%)

Left Turn – 109 (10%), 2 (6%)

Sideswipe (Same) – 42 (4%), 0 (0%)

Thru-Stop

1,044 – 83%

33 – 97%

Right Angle – 566 (36%), 11 (41%) 

Rear End – 516 (33%), 7 (26%)

Left Turn – 207 (13%), 5 (19%)

Sideswipe (Opp.) – 84 (5%), 0 (0%)

Signalized

1,571 – 29%

27 – 23%

Right Angle – 149 (35%), 16 (52%) 

Left Turn – 42 (10%), 4 (13%)

Rear End – 76 (18%), 2 (6%)

Ran Off Road – 66 (16%), 2 (6%)

Intersection

425 – 37%

31 – 30%

Unsignalized

1,220 – 23%

34 – 28%

Source: MnCMAT Crash Data, 2002-2006
Severe is fatal plus serious injury crashes.
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Enhanced Curve Delineation

57 curves

$1,000/curve

$57,000

Criteria

ADT range between 1,000 and 2,500

Severe Crash (K or A)

Curve radius between 750 and 1,250

Intersection in curve

Visual trap

Proximity to other priority curves

21%

32%

17%

15%

7%

4%

0%

6%
5%

18%

15%

24%

13%

9%

0%

16%

0%

18%

21%

12%

6%

0%

14%

4%

16%

18%

25%

11%

9%

0%

16%

6%

16%

19%

24%

10%

8%

0%

16%

29%

0%

5%

10%

15%

20%

25%

30%

35%

0-500 500-1000 1000-2000 2000-2500 2500-3000 3000-3500 3500-4000 4000+

CSAH Mileage (~324 miles)

VMT

Road Departure Crashes (275 total)

Total Curve Related RD (112 total)

Total Curve Related (159 total)
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Example of a Visual Trap at a Horizontal Curve in
Freeborn County
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Curve Project List
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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%



SouthwestSouthwest
MinnesotaMinnesota
WorkshopWorkshopSouthwest MN TZD Workshop26



SouthwestSouthwest
MinnesotaMinnesota
WorkshopWorkshopSouthwest MN TZD Workshop27

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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Proactive Methodology

Intersection 1                                                                                                         

Expressway

Intersections

Intersection 5                                                                                                               

Intersection 7                                                                                                                                   

Intersection 2                                                                                                                                       

Intersection 3                                                                                                                                                

Intersection 4                                                                                                                                      

Intersection 6                                                                                                                                          

Intersection 8                                                     

Skew On/Near Curve ADT Ratio previous STOP sign RR Xing

Geometry ProximityVolume

Others?Crashes
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Proactive Methodology

Intersection 1      

Intersection 5    

Intersection 8   

Intersection 7      

Intersection 2     

Intersection 4     

Intersection 6    

Intersection 3  

Rank according to number of
checkmarks
Intersection 3 only received a
checkmark for crashes, but
received a low ranking, while
Intersection 7 had no crashes
but matched other criteria.

Engineering judgment required for

additional interclass ranking

Highest Priority

Lowest Priority
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Conclusions
Southwest Minnesota’s Infrastructure-Based Safety Emphasis Areas
include: Road Departure and Intersection Crashes.

These types of crashes tend to be distributed across the system –
rural roads average less than 1 crash/mile/year and rural
intersections average less than 1 crash/year.

Mn/DOT’s Highway Safety Improvement Program used to be
focused on finding and fixing Black Spots which tend to be located
in urban areas. The Program for Greater Minnesota is now focused
on systematically addressing design and land use characteristics
that are associated with locations that are at-risk.

This new focus on rural safety requires identifying a new set of
low-cost strategies that can be widely deployed across rural
systems.


