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Peak
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1 2 3a 3 b 3c 4 5
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AM
PM
OP
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AM
PM
OP
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AM
PM
OP

Haggerty
AM
PM
OP
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Intersection
Peak
Hour

Practical Alternative

1 2 3

Sheldon
AM
PM
OP

Morton Taylor
AM
PM
OP

Lilley
AM
PM
OP

Haggerty
AM
PM
OP
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Figure 1 Project Study Area
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1. Background

Traffic and Environmental Study Final Report

I 275/M 153 Traffic Study

M 153/Ford Road Access Management and Traffic Operations Study
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Western Wayne County Transportation Improvement Plan Study

M 153 (Ford Road) at I 275 Area Traffic and Environmental Study

2. Methodology Used
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Traffic and Environmental Study Final Report

3. Agency Coordination

Traffic and Environmental Study Final Report
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Table 1 Study Team Meetings

Meeting Name Meeting Date

Study Team Kick Off Meeting April 4, 2012

Traffic Meeting #1 April 12, 2012

Traffic Meeting #2 May 17, 2012

Public Information Meeting #1 June 7, 2012

Illustrative Alternatives Study Team Workshop August 16, 2012

Canton Township Supervisor Meeting August 23, 2012

Canton Township DDA Meeting #1 September 19, 2012

Public Information Meeting #2 October 11, 2012

Practical Alternative Selection Study Team Meeting November 14, 2012

Practical Alternative Study Team Workshop January 9, 2013

Canton Township DDA Meeting #2 February 20, 2013

Public Information Meeting #3 March 27, 2013

Preferred Alternative Selection Study Team Meeting May 15, 2013

Traffic Meeting #3 May 23, 2013

Public Information Meeting #4 May 30, 2013

4. Public Coordination
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Traffic and Environmental Study Final Report

5. Purpose and Need Statement for the PEL Study

Project Purpose:
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Project Need:

6. Range of Alternatives
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Illustrative Alternatives

Traffic and Environmental Study Final Report

Practical Alternatives

Traffic and
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Environmental Study Final Report
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Preferred Alternative
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7. Planning Assumptions and Analytical Methods
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8. Environmental Resources Reviewed

9. Environmental Resources Not Involved in Study

10. Cumulative Impacts

11. Mitigation Strategies



M 153 (Ford Road) at I 275 Area Traffic and Environmental Study

  12/2013

12. Future NEPA Coordination

According to MDOT, FHWA, and based upon the analysis completed as part of this study, no
detrimental environmental impacts were identified with the Preferred Alternative,

13. Potential Issues for Future Consideration

If the project does not proceed to construction within ten years a new study will need to be
conducted. Furthermore, an update of the traffic analysis is necessary after five years and
three years for the environmental analysis.
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Crash Analysis: M-153 from Sheldon Rd to Lotz Rd
CS 82081 -  JN 115117
PR # 1595510 MP 3.428 – 3.542: M-153/Sheldon Rd Intersection
PR # 1595510 MP 3.542 – 3.893: M-153 from Sheldon Rd to Morton Taylor Rd
PR # 1595510 MP 3.893 – 4.083: M-153/Morton Taylor Rd Intersection
PR # 1595510 MP 4.083 – 4.390: M-153 from Morton Taylor Rd to Lilley Rd
PR # 1595510 MP 4.390 – 4.580: M-153/Lilley Rd Intersection
PR # 1595510 MP 4.580 – 4.885: M-153 from Lilley Rd to Haggerty Rd
PR # 1595510 MP 4.885 – 5.075: M-153/Haggerty Rd Intersection
PR # 1595510 MP 5.075 – 5.271: M-153/ SB I-275 Ramp Intersection
PR # 1595510 MP 5.271 – 5.496: M-153/NB I-275 to M-153 Ramp Intersection
PR # 1595510 MP 5.496 – 5.680: M-153 from NB I-275 to M-153 Ramp to Lotz Rd
PR # 1595510 MP 5.680 – 5.832: M-153 and Lotz Rd Intersection

1) Crash Analysis
A crash analysis on M-153 (Ford Rd) from Sheldon Rd to Lotz Rd was conducted for the five-year
period between January 1st, 2007 and December 31st, 2011. The crash data utilized in this
analysis was developed from MDOT single line crash data.  The distribution of crashes by type
of collision and location are shown in the following table.

Overall trends for this segment of roadway are that the majority of overall crashes were rear
end straight crashes, consisting of approximately fifty percent (50%) of the total, with the next
most common crash type being angle crashes, consisting of approximately ten percent (10%) of
the overall total. Intersections with the highest percentage of total crashes were the M-
153/Haggerty Rd intersection and M-153/Lilley Rd intersection, which accounted for twenty
five percent (25%) and nineteen percent (19%) of the total crashes, respectively.  The Southeast
Michigan Council of Governments (SEMCOG) has identified both of these intersections as high-
frequency  crash  locations  within  Wayne  County  (excluding  the  City  of  Detroit).  The  road
segment with the highest percentage of total crashes was the roadway segment between Lilley
Rd and Haggerty Rd which accounted for eleven percent (11%) of the total crashes.
As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments and intersections within the limits of the analysis.  Crash
rates compare the number of crashes occurring in a road segment or intersection to the volume
of traffic utilizing the roadway facility.  The crash rates that have been calculated in this analysis
include total crash rates, fatal crash rates, injury crash rates, and property damage only (PDO)
crash rates.  Road segment crash rates are expressed in terms of “crashes per 100 million
vehicle miles traveled” and intersection rates in terms of “crashes per 1 million entering
vehicles”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time. Road segment crash frequencies are in terms of “crashes per year
per mile” and intersection frequencies in terms of “crashes per year”.  Casualty ratios compare
the number of injury and fatal crashes to the total number of crashes in the evaluation period.
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The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above intersections and road
segments are shown in the following sections.  The distribution of crashes by type of collision
and location are shown in the following table.

Crash Type
Location (See Key Below)

Total Percentage
1 2 3 4 5 6 7 8 9 10 11

Angle Drive 10 8 3 5 39 21 53 4 0 1 2 146 7.75%
Angle Straight 12 4 14 1 14 3 44 6 6 0 9 113 6.00%
Angle Turn 14 7 4 2 48 25 53 7 0 2 12 174 9.24%
Backing 0 0 0 1 3 0 5 2 2 0 1 14 0.74%
Dual Left Turn 1 0 1 0 0 0 0 2 4 0 0 8 0.42%
Dual Right Turn 0 0 1 0 0 0 0 2 0 0 1 4 0.21%
Fixed Object 1 2 2 2 3 2 1 1 3 1 1 19 1.01%
Head On Left Turn 6 2 10 1 18 3 23 1 0 0 4 68 3.61%
Head On 1 0 0 0 1 1 2 1 2 0 0 8 0.42%
Overturn 0 0 0 0 0 0 1 0 0 0 0 1 0.05%
Pedestrian 0 1 0 0 1 1 5 0 0 0 0 8 0.42%
Bike 1 1 0 0 0 0 0 1 0 0 1 4 0.21%
Parking 0 0 0 0 4 0 0 0 0 0 0 4 0.21%
Rear End Drive 8 2 3 1 14 5 24 3 3 0 6 69 3.66%
Rear End Left Turn 1 0 1 0 2 0 6 0 0 0 0 10 0.53%
Rear End Right Turn 0 0 0 0 2 0 2 2 2 0 0 8 0.42%
Rear End Straight 89 30 37 28 128 120 232 111 80 10 63 928 49.26%
Side-Swipe Opposite 2 0 2 0 4 1 9 1 1 0 2 22 1.17%
Side-Swipe Same 5 12 15 1 24 8 23 16 13 3 8 158 8.39%
Other Drive 1 2 0 1 24 12 16 3 0 0 1 60 3.18%
Animal 0 0 0 0 0 0 1 0 3 2 3 9 0.48%
Misc. Multiple Vehicle 2 0 1 3 11 1 9 3 0 0 6 36 1.91%
Misc. Single Vehicle 0 1 0 1 2 0 3 2 0 1 1 11 0.58%
Other Object 0 0 0 0 0 0 2 0 0 0 0 2 0.11%

Total 154 72 94 47 342 203 544 168 119 20 121 1884 100.00%

Location Key

1. Intersection: M-153/Sheldon Rd
(PR 1595510: MP 3.428 - 3.542)

7. Intersection: M-153/Haggerty Rd
(PR 1595510: MP 4.885 - 5.075)

2. Segment: M-153 from Sheldon Rd to Morton Taylor Rd
(PR 1595510: MP 3.542 - 3.893)

8. Intersection: M-153/South I-275 Ramp
(PR 1595510: MP 5.075 – 5.271)

3. Intersection: M-153/Morton Taylor Rd
(PR 1595510: MP 3.893 - 4.083)

9. Intersection: M-153/North I-275 Ramp
(PR 1595510: MP 5.271- 5.496)

Table 1 Crash Analysis Summary

= Intersection
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4. Segment: M-153 from Morton Taylor Rd to Lilley Rd
(PR 1595510: MP 4.083 - 4.390)

10. Segment: M-153 from North I-275 Ramp to Lotz Rd (PR
1595510: MP 5.496 - 5.680)

5. Intersection: M-153/Lilley Rd
(PR 1595510: MP 4.390 - 4.580)

11. Intersection: M-153/Lotz Rd
(PR 1595510: MP 5.680 - 5.832)

6. Segment: M-153 from Lilley Rd to Haggerty Rd
(PR 1595510: MP 4.580 - 4.885)

Location (See Key)
1 2 3 4 5 6 7 8 9 10 11

Calculated Crash Rate 1.901 276.552 1.291 206.282 3.971 896.772 4.961 1.471 1.261 143.892 1.921

Average Crash Rate 1.074 288.93 0.974 288.93 1.074 288.93 1.224 1.224 1.234 288.93 0.974

Location (See Key)
1 2 3 4 5 6 7 8 9 10 11

Casualty Ratio 0.15 0.35 0.24 0.30 0.22 0.26 0.19 0.17 0.18 0.25 0.22
Average Casualty Ratio 0.231 0.252 0.221 0.252 0.231 0.252 0.201 0.201 0.211 0.252 0.231

Location (See Key)
1 2 3 4 5 6 7 8 9 10 11

Crash Frequency 30.801 40.972 18.801 30.562 68.401 132.852 108.801 33.601 23.801 21.742 24.201

Average Crash Frequency 17.383 5.934 20.563 5.934 17.383 5.934 28.133 28.133 24.333 5.934 17.383

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway Safety Planning (MOHSP)
4 Average crash rates in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic volumes published by the

Southeast Michigan Council of Governments (SEMCOG)

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for signalized intersections with similar traffic volumes published by the Southeast Michigan Council of Governments
(SEMCOG)

2 Average casualty ratio values for roadway segments without intersections and with similar traffic volumes published by the Southeast Michigan Council of
Governments (SEMCOG)

1 Crash frequency calculated in crashes per year
2 Crash frequency calculated in crashes per year per mile of roadway
3 Average crash frequencies in crashes per year for signalized intersections with similar traffic volumes published by the Southeast Michigan Council of

Governments (SEMCOG)
4 Average crash frequencies in crashes per year per mile for roadway segments without intersections and with similar traffic volumes published by the

Southeast Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary
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Location (See Key)
1 2 3 4 5 6 7 8 9 10 11

Number of Injury Crashes
23 24 23 14 74 53 102 29 21 5 25

Calculated Injury Crash
Rate 0.281 92.182 0.321 61.442 0.861 234.132 0.931 0.251 0.221 35.972 0.411

Average Injury Crash Rate
N/A3 52.95 N/A3 52.95 N/A3 52.95 N/A3 N/A3 N/A3 52.95 N/A3

Number of Fatal Crashes
0 1 0 0 0 0 1 0 0 0 1

Calculated Fatal Crash
Rate 0.00 3.842 0.00 0.00 0.00 0.00 0.011 0.00 0.00 0.00 0.021

Average Fatal Crash Rate
N/A3 0.94 N/A3 0.94 N/A3 0.94 N/A3 N/A3 N/A3 0.94 N/A3

Location (See Key)
1 2 3 4 5 6 7 8 9 10 11

Number of Property
Damage Only
Crashes 131 47 71 33 268 150 441 139 97 15 95

Calculated PDO
Crash Rate 1.611 180.522 0.971 144.832 3.111 662.642  4.021 1.221 1.041 107.922 1.491

Average PDO Crash
Rate N/A3 235.14 N/A3 235.14 N/A3 235.14 N/A3 N/A3 N/A3 235.14 N/A3

Table 5 Injury and Fatal Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average injury or fatal crash rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway Safety

Planning or the Southeast Michigan Council of Governments
4 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety Planning (MOHSP)
5 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average property damage only crash rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway

Safety Planning (MOHSP) or the Southeast Michigan Council of Governments (SEMCOG)
4 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety

Planning (MOHSP)
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1. M-153/Sheldon Rd Intersection (PR 1595510: MP 3.428 – 3.542)
The M-153/Sheldon Rd intersection experienced one hundred and fifty four (154) crashes
within the five (5) year analysis period. Eighty Nine (89) (57.79%) crashes transpired as rear end
straight crashes, while fourteen (14) (9.09%) angle turn crashes, twelve (12) (7.79%) angle
straight crashes, and ten (10) (6.49%) angle drive crashes also occurred.  The remaining twenty
nine (29) (18.84%) crashes consisted of dual left turn, fixed object, head on left turn, head on,
bike, rear end drive, rear end left turn, side swipe same and opposite, misc multiple vehicle,
and other drive crashes.
Of the one hundred and fifty four (154) crashes that occurred, there were zero (0) fatal crashes
and twenty three (23) injury related crashes.  Of the twenty three (23) injury crashes, zero (0)
were A-Level (incapacitating) injuries.  The remaining one hundred and thirty one (131) crashes
were PDO (Property Damage Only) crashes.
The crash rate for this intersection is 1.90 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  1.07
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.28 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.
The casualty ratio for this intersection is 0.15 which is lower than the SEMCOG average of 0.23.
The  crash  frequency  of  30.80  crashes  per  year  is  higher  than  the  average  for  signalized
intersections with similar traffic volumes at 17.38 crashes per year.
2. M-153 from Sheldon Rd to Morton Taylor Rd (PR 1595510: MP 3.542 – 3.893)
This 0.351 mile segment of roadway experienced seventy two (72) crashes within the five (5)
year analysis period.  Thirty (30) (41.67%) crashes transpired as rear end straight crashes, while
twelve (12) (16.67%) side swipe same crashes, eight (8) (11.11%) angle drive crashes, and
seven (7) (9.72%) angle turn crashes also occurred.  The remaining fifteen (15) (20.83%) crashes
consisted of fixed object, head on left turn, pedestrian, bike, rear end drive, misc. single vehicle,
and other drive crashes.
Of the seventy two (72) crashes that occurred there was one (1) fatal crash and twenty four
(24) injury crashes.  Of the twenty four (24) injury crashes, zero (0) were A-Level (incapacitating)
injuries.  See Table 7 for details involving the fatal crash.  The remaining forty seven (47) crashes
were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 3.687

(75’ East of
Marlowe

Blvd)

K
Single
Motor

Vehicle
Dry Clear No

UD-10 information states that a pedestrian
was attempting to cross M-153 during
nighttime conditions east of Marlowe Blvd
where there is not a cross walk. Vehicle 1 was
traveling westbound on M-153 in the left lane
and the driver stated that they were unable to
avoid the collision.

Table 7 M-153 from Sheldon Rd to Morton Taylor Rd – Fatal Crash Details
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A review of the fatal crash shows that it occurred at 6:20 AM and that it was dark at the time of
the crash.  The weather was clear and the road was dry.  Alcohol or drugs were not stated as
having  been  a  factor  in  the  crash.   To  the  north  of  Marlowe  Blvd  there  is  a  mall  and  several
restaurants.  To the south, there are small shops and residences.  Based on a field review of this
segment  of  road,  it  was  found  that  while  major  intersections  and  sidewalks  are  lighted,  the
roadway  between  major  intersections  is  not  well  lit  by  the  existing  lighting.   The  UD-10
information states that the driver of Vehicle 1 was not able to avoid the collision.  Because of
this information, it is most likely that the cause of this crash was poor lighting, where the driver
of Vehicle 1 was not able to see the pedestrian crossing M-153.
The crash rate for the above segment of roadway is 276.55 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  92.18  and  3.84  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both rates are higher than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.
The casualty ratio and crash frequency for this segment of roadway are 0.35 and 40.97 crashes
per year per mile respectively, both of which are higher than SEMCOG averages of 0.25 and
5.93 crashes per year per mile, respectively.
3. M-153/Morton Taylor Rd Intersection (PR 1595510: MP 3.893 – 4.083)
The M-153/Morton Taylor Rd intersection experienced ninety four (94) crashes within the five
(5)  year  analysis  period.   Thirty  seven  (37)  (39.36%)  crashes  transpired  as  rear  end  straight
crashes, while fifteen (15) (15.96%) side swipe same crashes, fourteen (14) (14.89%) angle
straight crashes, and ten (10) (10.64%) head on left turn crashes also occurred.  The remaining
eighteen (18) (18.55%) crashes consisted of angle drive and turn, dual left and right turn, fixed
object, rear end drive and left turn, side swipe opposite, and misc. multiple vehicle crashes.
Of  the  ninety  four  (94)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  twenty
three (23) injury related crashes.  Of the twenty three (23) injury crashes, zero (0) were A-Level
(incapacitating) injuries.  The remaining seventy one (71) crashes were PDO (Property Damage
Only) crashes.
The crash rate for this intersection is 1.29 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.97
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.32 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.
The casualty ratio for this intersection is 0.24 which is higher than the SEMCOG average of 0.22
while  the  crash  frequency  of  18.80  crashes  per  year  is  lower  than  the  average  for  signalized
intersections with similar traffic volumes at 20.56 crashes per year.
4. M-153 from Morton Taylor Rd to Lilley Rd (PR 1595510: MP 4.083 – 4.390)
This  0.307  mile  segment  of  roadway  experienced  forty  seven  (47)  crashes  within  the  five  (5)
year  analysis  period.   Twenty  eight  (28)  (59.57%)  crashes  transpired  as  rear  end  straight
crashes, while five (5) (10.64%) angle drive crashes also occurred.  The remaining fourteen (14)
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(29.79%) crashes consisted of angle straight and turn, backing, head on left turn, rear end drive,
side swipe same, other drive, and misc. single and multiple vehicle.
Of the forty seven (47) crashes that occurred there were zero (0) fatal crashes and fourteen (14)
injury crashes.  Of the fourteen (14) injury crashes, zero (0) were A-Level (incapacitating)
injuries. The remaining thirty three (33) crashes were PDO (Property Damage Only) crashes.
The crash rate for the above segment of roadway is 206.28 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.   The injury rate within the
same corridor is 61.44 crashes per 100 million vehicle miles traveled which is higher than the
statewide average of 52.9 injuries per 100 million vehicle miles traveled.  The fatal crash rate of
0.00 crashes per 100 million vehicle miles traveled is lower that the statewide average of 0.9
fatalities per 100 million vehicle miles traveled.
The casualty ratio and crash frequency for this segment of roadway are 0.30 and 30.56 crashes
per year per mile respectively, both of which are higher than the regional averages of 0.25 and
5.93 crashes per year per mile, respectively.
5. M-153/Lilley Rd Intersection (PR 1595510: MP 4.390 – 4.580)
The M-153/Lilley Rd intersection experienced three hundred and forty two (342) crashes within
the five (5) year analysis period.  One hundred and twenty eight (128) (37.43%) crashes
transpired as rear end straight crashes, while forty eight (48) (14.04%) angle turn crashes, thirty
nine (39) (11.40%) angle drive crashes, twenty four (24) (7.02%) side swipe same, twenty four
(24) (7.02%) other drive crashes, and eighteen (18) (5.26%) head on left turn crashes also
occurred.  The remaining sixty one (61) (17.83%) crashes consisted of backing, fixed object,
head on, pedestrian, parking, rear end right and left turn, side swipe opposite, and misc. single
and multiple vehicle crashes.
Of the three hundred and forty two (342) crashes that occurred, there were zero (0) fatal
crashes and seventy four (74) injury related crashes. Of the seventy four (74) injury crashes, one
(1)  was  an  A-Level  (incapacitating)  injury.   See  Table  8  for  details  involving  the  A-Level  injury
crash.  The remaining two hundred and sixty eight (268) crashes were PDO (Property Damage
Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 4.483

(Lilley Rd
Intersection)

A Other/
Unknown Dry Clear Yes

UD-10 information states that Vehicle 2 was
stopped in the left through lane at a red light
on eastbound M-153 at Lilley Rd when Vehicle
1, which was traveling southbound on Lilley
Rd, turned right onto westbound M-153 and
struck Vehicle 2. The driver of Vehicle 2 stated
that Vehicle 1 cut the angle too sharp. Driver 1
was intoxicated and involved in another crash
north on Lilley Rd just prior to this crash and
was cited with an O.W.I.

Table 8 M-153/Lilley Rd Intersection – A-Level Injury Crash Details



Memorandum
A review of the A-Level (incapacitating) injury crash shows that the cause of this crash was an
intoxicated driver.  UD-10 information states that the driver of Vehicle 1 was intoxicated and
was traveling southbound on Lilley Rd when the driver turned right onto westbound M-153 too
sharp and struck Vehicle 2,  which was stopped at  a  red light  in  the left  hand through lane of
eastbound M-153 at Lilley Rd.
The crash rate for this intersection is 3.97 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  1.07
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.86 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.
The casualty ratio for this intersection is 0.22 which is lower than the SEMCOG average of 0.23.
The crash frequency of 68.4 crashes per year is higher than the average for signalized
intersections with similar traffic volumes at 17.38 crashes per year.
6. M-153 from Lilley Rd to Haggerty Rd (PR 1595510: MP 4.580 – 4.885)
This 0.305 mile segment of roadway experienced two hundred and three (203) crashes within
the five (5) year analysis period. One hundred and twenty (120) (59.11%) crashes transpired as
rear end straight crashes, while twenty five (25) (12.32%) angle turn, twenty one (21) (10.34%)
angle drive, and twelve (12) (5.91%) other drive crashes also occurred.  The remaining twenty
five (25) (12.32%) crashes consisted of angle straight, fixed object, head on and head on left
turn, pedestrian, rear end drive, side swipe same and opposite, and misc. multiple vehicle
crashes.
Of the two hundred and three (203) crashes that occurred there were zero (0) fatal crashes and
fifty three (53) injury crashes.  Of the fifty three (53) injury crashes, zero (0) were A-Level
(incapacitating) injuries.  The remaining one hundred and fifty (150) crashes were PDO
(Property Damage Only) crashes.
The crash rate for the above segment of roadway is 896.77 crashes per 100 million vehicle miles
traveled.  This is significantly higher than the Michigan Office of Highway Safety Planning
(MOHSP) average crash rate of 288.9 crashes per 100 million vehicle miles traveled.   The injury
and  fatal  rates  within  the  same  corridor  are  234.13  and  0.00  crashes  per  100  million  vehicle
miles traveled, respectively.  The injury rate is higher and the fatal rate is lower than statewide
averages of 52.9 injuries and 0.9 fatalities per 100 million vehicle miles traveled.
The casualty ratio and crash frequency for this segment of roadway are 0.26 and 132.85 crashes
per year per mile respectively, both of which are higher than regional averages of 0.25 and 5.93
crashes per year per mile, respectively.
7. M-153/Haggerty Rd Intersection (PR 1595510: MP 4.885 – 5.075)
The M-153/Haggerty Rd intersection experienced five hundred and forty four (544) crashes
within  the  five  (5)  year  analysis  period.   Two  hundred  and  thirty  two  (232)  (42.65%)  crashes
transpired as rear end straight crashes, while fifty three (53) (9.74%) angle turn crashes, fifty
three (53)  (9.74%) angle drive crashes,  fifty  three (53)  (9.74%) side swipe same crashes,  forty
four (44) (8.09%) angle straight, twenty four (24) (4.41%) rear end drive, and twenty three (23)
(4.23%)  head  on  left  turn  crashes  also  occurred.   The  remaining  one  hundred  and  six  (106)
(19.49%) crashes consisted of backing, fixed object, head on, overturn, pedestrian, rear end left
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and right turn, side swipe opposite, other drive, animal, and misc. multiple and single vehicle,
and other object crashes.
Of the five hundred and forty four (544) crashes that occurred, there was one (1) fatal crash
and one hundred and two (102) injury related crashes.  Of the one hundred and two (102)
injury  crashes,  six  (6)  were  A-Level  (incapacitating)  injuries.   See  Tables  9  and  10  for  details
involving the fatal and A-Level injury crashes.  The remaining four hundred and forty one (441)
crashes were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 5.037

(300’ East
of Haggerty

Rd)

K
Single
Motor

Vehicle
Wet Rain Yes

UD-10 information states that a pedestrian
attempted to cross M-153, from south to north,
300 feet east of Haggerty Rd. Vehicle 1 was
traveling eastbound in the left lane of M-153 and
struck the pedestrian.

A review of the fatal crash shows that it occurred at 6:30 PM and it was dark outside at the time
of  the  crash.   The  weather  was  rainy  and  the  road  was  wet.   Alcohol  was  stated  as  being  a
factor in the crash as the pedestrian that was crossing the road was intoxicated.  On the south
side of the road, where the pedestrian started to cross, there is a pub and on the north side of
the road there are multiple hotels.  There was not a crosswalk where the pedestrian chose to
cross M-153.  Based on a field review of this segment of road, it was found that while major
intersections and sidewalks are lighted, the roadway between major intersections is not well lit
by the existing lighting.  Because of this information, it was assumed that the cause of this crash
was poor lighting and weather conditions, where the driver of Vehicle 1 was not able to see the
pedestrian crossing M-153.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 4.981

(5’ East of
Haggerty

Rd)

A Other/
Unknown Wet Rain No

UD-10 information states Vehicle 2 was traveling
eastbound on M-153 and had a green light when
entering the intersection. Vehicle 1 was in the
left hand turn lane of westbound M-153 and
turned left in front of Vehicle 1. Light conditions
were dark and it was rainy. The driver of Vehicle
1 was cited for a failure to yield.

Table 9 M-153/Haggerty Rd Intersection – Fatal Crash Details

Table 10 M-153/Haggerty Rd Intersection – A-Level Injury Crash Details
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Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 4.985

(25’ East of
Haggerty Rd)

A Single Motor
Vehicle Dry Clear Yes

UD-10 information states that a pedestrian
was crossing Haggerty Rd, from south to
north, in the east crosswalk. Vehicle 1 was
traveling eastbound in the left through lane
and struck the pedestrian. Light conditions
were dark and the weather was clear. UD-
10 does not state whether Vehicle 1 had a
green light. Both the driver and the
pedestrian were under the influence of
alcohol.

MP 4.986

(30’ East of
Haggerty Rd)

A Angle Dry Clear No

UD-10 crash diagram shows 4 vehicles
involved in the crash. Vehicle 1 was
traveling westbound on M-153 when it
disobeyed a stop light and struck Vehicle
2, which was traveling northbound on
Haggerty Rd in the right through lane.
Vehicle 2 then hit Vehicle 3 because of the
collision, which was traveling northbound
in the left through lane. Vehicle 3 then hit
Vehicle 4 which was in the southbound left
turn lane on Haggerty Rd. The driver of
Vehicle 1 was cited for disobeying a stop
light.

MP 4.989

(50’ East of
Haggerty Rd)

A Rear End Wet Rain No

UD-10 information states Vehicles 2 & 3
were stopped at a red light at Haggerty Rd
in the eastbound right hand through lane.
Vehicle 1 was traveling westbound and
failed to stop striking vehicle 2 which then
in turn struck vehicle 3. The crash
occurred at dawn and it was raining. The
driver of Vehicle 1 was cited for the crash.

MP 5.037

(300’ East of
Haggerty Rd)

A Single Motor
Vehicle Dry Cloudy Yes

UD-10 information states two pedestrians
attempted to cross M-153, from south to
north, 300’ east of Haggerty Rd. The
pedestrians were under the influence of
alcohol and were crossing M-153 at an
entrance drive of a pub. Vehicle 1 was
traveling eastbound in the right through
lane and struck one of the pedestrians.
The light condition was dark and the
weather was cloudy. No citations were
given for this crash.

M-153
Intersection A Head On –

Left Turn Dry Clear No

UD-10 information states that Vehicle 2
was traveling northbound on Haggerty Rd
through the M-153 intersection. Vehicle 1
was in the southbound left turn lane and
turned in front of Vehicle 2, causing the
collision. The driver of Vehicle 1 was cited
for failure to yield right of way.

A review of the A-Level (incapacitating) injury crashes in Table 10 shows that five of these
crashes occurred under either poor light or weather conditions.  Four occurred under dark light
conditions and one occurred at dawn.  Two occurred in the rain.  Alcohol was stated as being a

Table 10 (Continued) M-153/Haggerty Rd Intersection – A-Level Injury Crash Details
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factor in two of the crashes, each of which involved a single motor vehicle striking a pedestrian.
A pedestrian was struck in the cross walk of Haggerty Rd and both the pedestrian and driver of
the vehicle had been under the influence of alcohol.  The other pedestrian was struck three
hundred feet east of the intersection where they were crossing at an entrance drive to a pub.
Based on a field review of this segment of road, it was found that while sidewalks are lighted,
the roadway is not well lit by the existing lighting which makes it difficult to see pedestrians
when it is dark.  The remaining three crashes occurred in the intersection. One rear end straight
crash occurred on westbound M-153 under rainy conditions.  One crash occurred because a
driver disobeyed a stop light traveling westbound and struck a northbound vehicle, causing
consecutive collisions of nearby vehicles.  The final crash occurred when a vehicle failed to yield
the right-of-way by turning left from the westbound turn lane in front of an eastbound vehicle
with the green light.
The crash rate for this intersection is 4.96 crashes per 1 million entering vehicles.  This is
significantly higher than the Southeast Michigan Council of Governments (SEMCOG) average
crash rate of 1.22 crashes per 1 million entering vehicles for signalized intersections with similar
traffic volumes.  The injury and fatal rates for this intersection are 0.93 and 0.01 crashes per 1
million entering vehicles, respectively.  No average injury or fatal crash rates were available for
comparison.
The casualty ratio for this intersection is 0.19 which is slightly lower than the SEMCOG average
of 0.20.  The crash frequency of 108.80 crashes per year is significantly higher than the average
for signalized intersections with similar traffic volumes at 28.13 crashes per year.
8. M-153/South I-275 Ramp Intersection (PR 1595510: MP 5.075 – 5.271)
The  M-153/S  I-275  ramp  intersection  experienced  one  hundred  and  sixty  eight  (168)  crashes
within the five (5) year analysis period.  One hundred and eleven (111) (66.07%) crashes
transpired  as  rear  end  straight  crashes,  while  sixteen  (16)  (9.52%)  side  swipe  same  crashes,
seven (7)  (4.17%) angle turn crashes,  and six  (6)  (3.57%) angle straight  crashes also occurred.
The remaining twenty eight (28) (16.67%) crashes consisted of angle drive, backing, dual left
and right turn, fixed object, head on and head on left turn, bike, rear end drive and right turn,
side swipe opposite, misc. single and multiple vehicle, and other drive crashes.
Of the one hundred and sixty eight (168) crashes that occurred, there were zero (0) fatal
crashes and twenty nine (29) injury related crashes.  Of the twenty nine (29) injury crashes, one
(1) was an A-Level (incapacitating) injury. See Table 11 for details involving the A-Level injury
crash.  The remaining one hundred and thirty nine (139) crashes were PDO (Property Damage
Only) crashes.
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Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 5.137

(M-153/
South I-275

Ramp)

A Other/
Unknown Dry Cloudy No

UD-10 information states that a bicycle was being
ridden eastbound on the north shoulder of the
westbound lanes at the South I-275/M-153 off
ramp intersection. Vehicle 1 was turning right from
the southbound exit ramp, had a flashing red, and
did not see the bicycle crossing the intersection.
The light conditions were dark and weather
conditions cloudy. The driver of Vehicle 1 was
cited for a failure to yield.

A review of the A-Level (incapacitating) injury crash shows that the driver of vehicle 1 did not
see an unexpected bicycle crossing the freeway exit ramp.  Based upon field review of this
intersection, pedestrian accommodations (sidewalks, sidewalk ramps, crosswalks, pedestrian
signal heads, etc.) are not present at this intersection however, there is a worn path in the grass
at the SB I-275 Exit ramp approach to this intersection which indicates significant pedestrian
use in this area.
The crash rate for this intersection is 1.47 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  1.22
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.25 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.
The casualty ratio for this intersection is 0.17 which is lower than the SEMCOG average of 0.20.
The  crash  frequency  of  33.60  crashes  per  year  is  higher  than  the  average  for  signalized
intersections with similar traffic volumes at 28.13 crashes per year.
9. M-153/NB I-275 Ramp Intersection (PR 1595510: MP 5.271 – 5.496)
The M-153/N I-275 ramp intersection experienced one hundred and nineteen (119) crashes
within  the  five  (5)  year  analysis  period.   Eighty  (80)  (67.23%)  crashes  transpired  as  rear  end
straight crashes, while thirteen (13) (10.92%) side swipe same crashes, and six (6) (5.04%) angle
straight  crashes  also  occurred.   The  remaining  twenty  (20)  (11.09%)  crashes  consisted  of
backing, dual left turn, fixed object, head on, rear end drive and right turn, side swipe opposite,
and animal crashes.
Of the one hundred and nineteen (119) crashes that occurred, there were zero (0) fatal crashes
and twenty one (21) injury related crashes.  Of the twenty one (21) injury crashes, one (1) was
an A-Level (incapacitating) injury.  See Table 12 for details involving the A-Level injury crash.
The remaining ninety eight (98) crashes were PDO (Property Damage Only) crashes.

Table 11 M-153/EB M-153 to S I-275 Ramp Intersection - A-Level Injury Crash Details



Memorandum

A review of the A-Level (incapacitating) injury crash shows that the cause of this accident was
an intoxicated driver.  The UD-10 information states that the driver of Vehicle 1 was under the
influence of drugs and veered into oncoming traffic, striking two vehicles.
The crash rate for this intersection is 1.26 crashes per 1 million entering vehicles.  This is slightly
higher than the Southeast Michigan Council of Governments (SEMCOG) average crash rate of
1.23 crashes per 1 million entering vehicles for signalized intersections with similar traffic
volumes.  The injury and fatal rates for this intersection are 0.22 and 0.00 crashes per 1 million
entering  vehicles,  respectively.   No  average  injury  or  fatal  crash  rates  were  available  for
comparison.
The casualty ratio for this intersection is 0.18 which is the lower than the SEMCOG average of
0.21.   The  crash  frequency  of  23.80  crashes  per  year  is  lower  than  the  regional  average  for
signalized intersections with similar traffic volumes at 24.33 crashes per year.
10. M-153 from NB I-275 Ramp to Lotz Rd (PR 1595510: MP 5.496 – 5.680)
This 0.184 mile segment of roadway experienced twenty (20) crashes within the five (5) year
analysis period.  Ten (10) (50.0%) crashes transpired as rear end straight crashes, while three (3)
(15.0%) side swipe same crashes, two (2) (10.0%) angle turn crashes, and two (2) (10.0%)
animal crashes also occurred.  The remaining three (3) (15.0%) crashes consisted of an angle
drive crash, a fixed object crash, and a misc. single vehicle crash.
Of the twenty (20) crashes that occurred there were zero (0) fatal crashes and five (5) injury
crashes.   Of  the  five  (5)  injury  crashes,  zero  (0)  were  A-Level  (incapacitating)  injuries.   The
remaining fifteen (15) crashes were PDO (Property Damage Only) crashes.
The crash rate for the above segment of roadway is 143.89 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 35.97 and 0.00 crashes per 100 million vehicle miles traveled
respectively, which are both lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 5.415

(75’ East of
the North I-

275/    M-153
ramp)

A Head-on Dry Cloudy No

UD-10 information states that the driver of
Vehicle 1 was under the influence of drugs
traveling westbound in the left through
lane when they veered left off center
crossing into oncoming traffic. Vehicle 1
struck Vehicle 2, which was traveling
eastbound in the left through lane. Vehicle
1 continued to cross eastbound lanes until
it struck Vehicle 3, which was traveling
eastbound in the right turn lane, in a head
on collision. The driver of Vehicle 1 was
cited for Operating While under the
Influence. The light conditions were dark
and the weather clear.

Table 12 M-153/NB I-275 to M-153 Ramp Intersection – A-Level Injury Crash Details
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The casualty ratio and crash frequency for this segment of roadway are 0.25 and 21.74 crashes
per  year  per  mile,  respectively.   The  casualty  ratio  is  the  same  as  the  SEMCOG  average  for
roadway segments without intersections and similar traffic volumes of 0.25.  The crash
frequency is higher than the regional average of 5.93 crashes per year per mile.
11. M-153/Lotz Rd Intersection (PR 1595510: MP 5.680 – 5.832)
The M-153/Lotz Rd intersection experienced one hundred and twenty one (121) crashes within
the  five  (5)  year  analysis  period.   Sixty  three  (63)  (52.07%)  crashes  transpired  as  rear  end
straight crashes, while twelve (12) (9.92%) angle turn crashes, nine (9) (7.44%) angle straight
crashes, and eight (8) (6.61%) side swipe same crashes also occurred.  The remaining twenty
nine (29) (23.96%) crashes consisted of angle drive, backing, dual right turn, fixed object, head
on left turn, bike, rear end drive, side swipe opposite, other drive, misc. single and multiple
vehicle, and animal crashes.
Of the one hundred and twenty one (121) crashes that occurred, there was one (1) fatal crash
and twenty six (26) injury related crashes.  Of the twenty six (26) injury crashes, one (1) was an
A-Level (incapacitating) injury.  See Tables 13 and 14 for details involving the fatal and A-Level
injury crashes.  The remaining ninety five (95) crashes were PDO (Property Damage Only)
crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 5.759

(15’ East of
Lotz Rd

Intersection)

K
Single
Motor

Vehicle
Dry Clear Yes

UD-10 information states that a bicycle
was attempting the cross M-153 at the
Lotz Rd intersection in the east cross walk
from south to north. The operator of the
bicycle was under the influence of alcohol.
Vehicle 2 was traveling eastbound in the
right through lane and struck the bicycle.
M-153 traffic had a flashing yellow at the
intersection. The light condition was dark
and the weather was clear.

A review of the fatal crash shows that it occurred at 11:10 PM and it was dark outside at the
time of the crash.  The weather was clear and the road conditions were dry.  Alcohol was stated
as  being  a  factor  in  the  crash  as  the  operator  of  the  bicycle  that  was  crossing  the  road  was
under  the  influence  of  alcohol.   On  the  south  side  of  the  road,  where  the  bicycle  started  to
cross, there is a restaurant and on the north side of the road there are apartments and multiple
stores.  The signal was flashing yellow for M-153 traffic.  Based on a field review of this segment
of road, it was found that the Lotz Rd crosswalks are unlighted, making it difficult to see
pedestrians crossing the road when it is dark.  Because of this information, the most likely cause
of  this  crash  was  the  cyclist  failing  to  yield  right  of  way  to  vehicular  traffic  and  poor  lighting,
where the driver of Vehicle 1 was not able to see the bicycle after it entered M-153 to cross.

Table 13 M-153/Lotz Rd Intersection – Fatal Crash Details
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Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 5.756

(Lotz Rd
Intersection)

A Angle Dry Clear No

UD-10 information states Vehicle 2
was traveling northbound on Lotz Rd
at a green light through the M-153
intersection. Vehicle 1 was traveling
eastbound on M-153 and ran a red
light turning left onto northbound Lotz
Rd. Vehicle 1 struck Vehicle 2 and the
collision forced Vehicle 2 off the
roadway and into a utility pole in the
northeast quadrant of the intersection.

A  review  of  the  A-Level  (incapacitating)  injury  crash  shows  that  cause  of  this  accident  was  a
driver disobeying a red light.  The weather was clear and the crash occurred in daylight
conditions.  UD-10 information does not show any citations given but that driver of Vehicle 1
left the scene of the crash.
The crash rate for this intersection is 1.92 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.97
crashes per 1 million entering vehicles for similar intersections.  The injury and fatal rates for
this  intersection  are  0.41  and  0.02  crashes  per  1  million  entering  vehicles,  respectively.   No
average injury or fatal crash rates were available for comparison.
The casualty ratio for this intersection is 0.22 which is lower than the SEMCOG average of 0.23.
The crash frequency of 24.2 crashes per year is higher than the average for signalized
intersections with similar traffic volumes at 17.38 crashes per year.

2) Crash Concentration/Pattern Identifications and Potential Crash Mitigation Strategies
As shown in Tables 1 and 2, there is a significant number of crashes throughout this M-153
corridor.  Locations of specific crash concentrations and patterns are difficult to identify due to
the volume of crashes that are present through the entire segment of M-153 being analyzed.
Based upon the number of crashes, a corridor-wide crash mitigation may be required rather
than specific spot-location improvements at select locations.  This portion of the document
attempts to address the M-153 crashes on a corridor-wide scale with notable specific locations
identified.
Crash Pattern #1:
As shown in Table 2, all of the existing signalized intersections on M-153 exceed the SEMCOG
average intersection crash rate for signalized intersections with similar traffic volumes.  These
intersections generally service around 40,000 entering vehicles per day however, the Haggerty
Road, I-275 SB Ramps, and I-275 NB Ramps intersections service between 52,000 and 62,000
vehicles per day.  Based upon field review, significant queues develop throughout the corridor
during peak periods particularly at the M-153/Haggerty Road and M-153/I-275 SB Ramps
intersections.   Due to the short distance between these two intersections (approximately 730
feet), the high volume of WB M-153 traffic, the high volume of SB I-275 exit traffic turning right
onto WB M-153, and the high volume of traffic at the M-153/Haggerty Road intersection, WB

Table 14 M-153/Lotz Rd Intersection – A-Level Injury Crash Details
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M-153 traffic queues from the Haggerty Road intersection spill back through the SB I-275
Ramps intersection and beyond, particularly during the evening peak hour.  In addition, due to
the interaction between the WB queues, traffic queues on SB I-275 were observed to extend
onto mainline I-275 affecting operations on mainline SB I-275 during the evening peak hour as
well.  While queues at the remaining intersections were not observed to be as significant as
those  at  the  Haggerty  Road  and  SB  I-275  Ramps  intersections,  significant  queues  were  also
observed at the remaining M-153 signalized intersections during both peak periods.
Due to the extent of the delays and resulting queues at the signalized intersections, aggressive
driving behaviors including extension of the traffic signal phase by travelling through red lights,
short following distances between vehicles, aggressive lane changes, etc. were observed.  These
aggressive driving behaviors can lead to a multitude of crash types including rear-end, angle,
sideswipe same, miscellaneous multiple, etc. crashes.  As shown in Table 1, 740 (79.74%) of the
rear end straight, 105 (92.92%) of the angle straight, 134 (84.81%) of the sideswipe same, 32
(88.89%) of the miscellaneous multiple vehicle crashes that occurred within this corridor during
the five (5) year analysis period occurred at one of the signalized intersections.
In addition to the high number of crashes that have occurred at the signalized intersections
within this corridor, high severity crashes have also occurred at the signalized intersections.  Of
the three (3) K-Level and nine (9) A-Level crashes that occurred within this segment of M-153,
only one of these crashes (a K-Level crash between Sheldon and Morton Taylor) occurred on a
roadway segment with the remaining high severity crashes occurring at one of the signalized
intersections.   A  review  of  the  UD-10  reports  for  these  severe  crashes  shows  that  five  (5)  of
these crashes involved either a pedestrian or a bicyclist, four (4) involved either drugs or
alcohol, and eight (8) occurred during dark roadway conditions.
Countermeasure Recommendation:  Options  to  improve  capacity  along  the  M-153  corridor
including but, not limited to, lane additions, signal timing adjustments, clearance interval
adjustments, etc. should be examined to reduce the potential for aggressive driving behaviors
thereby, reducing the potential for crashes at the existing signalized intersections.  Based upon
review of the roadway features and crash occurrences, four (4) separate preliminary options for
mitigation of crashes within the corridor have been developed as follows:
Option 1: Construct a boulevard cross section on M-153 from east of I-275 to west of Sheldon
Road.

Figure 1 – Potential Boulevard Section on M-153 at
Haggerty Road



Memorandum

This option would result in the need for indirect left-turn movements away from the existing
congested signalized intersections which will add capacity to the signalized intersections which
should improve driver behaviors not only at the signalized intersections but, also throughout
the corridor, reduce the potential for angle crashes, and provide refuge for pedestrians when
crossing M-153, among other benefits.  This option would also eliminate left-turn movements
at the many driveways along M-153 which will improve safety on the roadway segments as
well.

Right-of-Way Impacts:  Right-of-Way impacts will be realized at the proposed “loon”
(widened roadway portions to allow large trucks to complete U-turn movements at median
crossovers) locations, near the M-153/Haggerty Road intersection (south side of roadway)
and on the north side of M-153 between Sheldon and Morton Taylor and between Lilley and
Haggerty.

Estimated Cost:  $4,532,000 (without Right-of-Way costs)

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 6.78.
See the end of this section for the results of this analysis.



Memorandum
Option 2: Construct a boulevard cross section on Haggerty Rd from south of M-153 to north of
M-153.

As shown in Table 1, the majority (544) (29.50%) of the signalized intersection crashes occurred
at the M-153/Haggerty Rd intersection.  Similar to the previous option, this option would result
in the need for indirect left-turn movements away from the existing congested signalized
intersection of M-153/Haggerty Rd which will add capacity to the intersection and should
improve driver behaviors, reduce the potential for angle crashes, provide refuge for pedestrians
when crossing Haggerty Rd, among other benefits.

Right-of-Way Impacts:  Right-of-Way impacts will be realized at the proposed “loon”
(widened roadway portions to allow large trucks to complete U-turn movements at median
crossovers) locations both north and south of M-153.  These loons would affect the existing
IKEA property and potentially require the lengthening of an existing culvert south of M-153.

Estimated Cost:  $871,000 (without Right-of-Way costs)

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-

Figure 2 – Potential Boulevard Section on Haggerty Road at M-153



Memorandum
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 2.20.
See the end of this section for the results of this analysis.

Option 3: Construct three (3) WB M-153 through lanes from east of I-275 to Sheldon Road and
construct three (3) EB M-153 through lanes from I-275 to west of Haggerty Road.

This option would improve capacity throughout the M-153 corridor thereby, improving driver
behaviors and reducing the potential for congestion-related crashes (i.e. rear end, angle, etc.).
In addition, left-turn phasing would be required to provide protected only phasing which would
reduce the potential for angle crashes at the signalized intersections.

Right-of-Way Impacts:  $201,000 (without Right-of-Way costs)

Estimated Cost:  Right-of-Way  impacts  will  be  realized  near  the  M-153/Haggerty  Road
intersection (south side of roadway).  It is anticipated that approximately 1,350 sft of Right-
of-Way may be required to accommodate the proposed third EB lane.

A  Time  of  Return  (TOR)  analysis  could  not  be  conducted  for  this  mitigation.   No  Crash
Modification Factors for adding though lanes at urban signalized intersections were available
at the time of this analysis to determine the potential benefits of this mitigation.

Figure 3 – Potential 3-Lane Section on M-153 at the Haggerty Road intersection



Memorandum
Option 4: Construct dual left-turn lanes on M-153 at the M-153 / Haggerty Road intersection.

As stated earlier, the Haggerty Road intersection has a majority of the intersection-related
crashes within this corridor.  This option would improve capacity at the M-153/Haggerty Road
intersection thereby, improving driver behaviors and reducing the potential for congestion-
related crashes (i.e. rear end, angle, etc.).  In addition, left-turn phasing would be required to
provide protected only phasing which would reduce the potential for angle crashes at this
signalized intersection.

Right-of-Way Impacts:  Right-of-Way impacts will be realized near the M-153/Haggerty Road
intersection (south side of roadway).  It is anticipated that approximately 1,350 sft of Right-
of-Way may be required to accommodate the proposed third EB lane.

Estimated Cost:  $528,000 (without Right-of-Way costs)

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 2.01.
See the end of this section for the results of this analysis.

Figure 4 – Potential Dual Left-turn Lanes on M-153 at the
Haggerty Road intersection



Memorandum
Crash Pattern #2:  Of the thirteen (13) high severity crashes (K or A-level crashes) that occurred
within the M-153 corridor during the analysis period, six (6) (46.15%) involved a pedestrian or
bicyclist.  Of these six (6) crashes, five (5) (83.33%) occurred at a signalized intersection and all
five of these crashes occurred under low-light conditions.  Based upon field review, roadway
lighting exists throughout the M-153 corridor with the exception of within the I-275
interchange however, the existing lighting illuminates primarily the pedestrian paths rather
than the roadway.  Due to the lack of illumination of the roadway, pedestrians/bicyclists
crossing M-153 can be difficult to see even within the marked crosswalks.
Countermeasure Recommendation:  Consideration of provision of roadway lighting at the
signalized intersections or where pedestrians/bicyclists are expected to cross should be
provided.  This will illuminate the pedestrians/bicyclists when crossing the roadway and should
reduce the potential of collisions.
Right-of-Way Impacts:  None

Estimated Cost:  $90,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and
A-injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of
0.08.  See the end of this section for the results of this analysis.
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Provide Median %REDUCTION 15%

386 349 366 343 347
384 345 360 343 346

2 4 6 0 1
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 10  For reference only
# of Fatalilties: 3  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $4,532,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 M-153 Crash Analysis - Crash Pattern #1-1

M-153 from Sheldon Rd to Lotz Rd
1595110
3.428-5.832
Provide Median

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: M-153 Crash Analysis - Crash Pattern #1-1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1595110 PR MP Range:
CS: 82081 CS MP Range: 3.428-5.832

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $2,611,472
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 2.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 266.7
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $522,294
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $668,581

C = Project  Cost $4,532,000

TOR=C/B=COST/ANNUAL BENEFIT= 6.78

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

3.428-5.832



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Add indirect left-turn treatmen%REDUCTION 26%

105 91 92 88 75
104 88 91 88 74

1 3 1 0 1
-  -  - -  - -  -
Provide Median %REDUCTION 15%

27 26 21 24 22
26 26 21 24 22

1 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 6  For reference only
# of Fatalilties: 1  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $871,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 M-153 Crash Analysis - Crash Pattern #1-2
M-153 / Haggerty Rd Intersection
4706524
7.736-8.114
Indirect Left Turns



TOR '11 Date 11-Jul-12
Project: M-153 Crash Analysis - Crash Pattern #1-2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4706524 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used #########
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 1.7
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 133.6
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $292,475
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $374,393

C = Project  Cost $871,000

TOR=C/B=COST/ANNUAL BENEFIT= 2.33

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

7.736-8.114



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 20%

1 0 0 0 0
4 2 5 3 5

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 8%

23 12 12 16 10

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 29%

0 1 0 0 0
10 6 12 7 2

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 32%

50 44 45 40 47

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 50%

1 1 0 2 0

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 75%

1 2 1 3 1

# of A-injuries: 6  For reference only
# of Fatalilties: 1  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $528,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Sideswipe Minor Injury Crashes

Right Angle PDO Crashes

Rear End PDO Crashes

Rear End Fatal/A Crashes
Rear End Minor Injury Crashes

Right Angle Fatal/A Crashes
Right Angle Minor Injury Crashes

Head-on Minor Injury Crashes

0 M-153 Crash Analysis - Crash Pattern #1-3
M-153 / Haggerty Rd Intersection
1595510
4.885-5.075
Add Dual Left Turn



TOR '11 Date 11-Jul-12
Project: M-153 Crash Analysis - Crash Pattern #1-3 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1595510 PR MP Range:
CS: 82081 CS MP Range: 4.885-5.075

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $1,024,817
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.49
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 100.93
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $204,963
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $262,370

C = Project  Cost $528,000

TOR=C/B=COST/ANNUAL BENEFIT= 2.01

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

4.885-5.075



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Install Lighting %REDUCTION 30%

335 275 295 279 261
333 271 291 279 263

2 4 4 0 1
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 10  For reference only
# of Fatalilties: 3  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $90,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 M-153 Crash Analysis - Crash Pattern #2
Signalized Intersections on M-153 from Sheldon to Lotz Rd
1595110
Varies
Install Lighting



TOR '11 Date 11-Jul-12
Project: M-153 Crash Analysis - Crash Pattern #2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1595110 PR MP Range:
CS: 82081 CS MP Range: Varies

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used #########
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 3.3
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 431.1
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $850,489
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $1,088,698

C = Project  Cost $90,000

TOR=C/B=COST/ANNUAL BENEFIT= 0.08

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



Memorandum

Crash Analysis: M-153 & I-275 Interchange Ramps
CS 82292, 82293 -  JN 115117
PR # 1595802 MP 0.000 – 0.405: WB M-153 to NB I-275 Ramp
PR # 1595707 MP 0.000 – 0.247: WB M-153 to SB I-275 Ramp
PR# 1595710  MP 0.000 – 0.236: EB M-153 to NB I-275 Ramp
PR # 1595705 MP 0.000 – 0.318: EB M-153 to SB I-275 Ramp
PR # 1595801 MP 0.000 – 0.412: NB I-275 to M-153 Ramp
PR# 1595706  MP 0.000 – 0.377: SB I-275 to M-153 Ramp

1) Crash Analysis
A crash analysis for the I-275 ramps at the M-153 interchange was conducted for a five-year
period between January 1st, 2007 and December 31st, 2011.  The crash data utilized in this
analysis was developed from MDOT single line crash data.

Overall trends for these ramp segments are that approximately fifty one percent (51%) of the
overall crashes were rear end straight crashes with the next most frequent crash type being
side swipe same crashes consisting of approximately thirteen percent (13%) and fixed object
crashes consisting of approximately eleven percent (11%) of the overall total.  The ramps with
the highest percentage of total crashes for the analysis period were the south I-275 exit to M-
153 ramp, which accounted for forty six percent (46%), and the north I-275 exit to M-153 ramp,
which accounted for thirty three percent (33%) of the total crashes.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments within the limits of the analysis.  Crash rates compare the
number of crashes occurring in a road segment or intersection to the volume of traffic utilizing
the roadway facility.  The crash rates that have been calculated in this analysis include total
crash rates, fatal crash rates, injury crash rates, and property damage only (PDO) crash rates.
Road segment crash rates are expressed in terms of “crashes per 100 million vehicle miles
traveled”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time.  Road segment crash frequencies are in terms of “crashes per year
per mile”.  Casualty ratios compare the number of injury and fatal crashes to the total number
of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above road segments are shown in
the following sections.  The distribution of crashes by type of collision and location are shown in
the following table.



Memorandum

Crash Type Location (See Key Below) Total Percentage
1 2 3 4 5 6

Angle Straight 0 0 1 0 1 3 5 6.3%
Angle Turn 0 0 0 0 0 1 1 0.7%
Backing 0 0 0 0 1 1 2 1.4%
Dual Right Turn 0 0 0 0 0 1 1 0.7%
Fixed Object 4 2 3 1 6 4 20 11.1%
Head On 0 0 0 0 1 0 1 0.7%
Overturn 0 0 0 0 2 0 2 1.4%
Rear End Drive 0 0 0 0 0 1 1 0.7%
Rear End Right Turn 0 0 0 0 2 6 8 5.6%
Rear End Left Turn 0 0 0 0 2 0 2 1.4%
Rear End Straight 1 0 6 4 26 37 74 51.4%
Side-Swipe Same 2 1 1 2 5 7 18 12.5%
Misc. Multiple Vehicle 0 0 0 0 0 2 2 1.4%
Misc. Single Vehicle 0 1 1 0 2 3 7 4.9%
Total 7 4 12 7 48 66 144 100.0%

Location Key
1. Segment: WB M-153 to NB I-275 Ramp
(PR 1595802: MP 0.000 – 0.405)

4. Segment: EB M-153 to SB I-275 Ramp
(PR 1595705: MP 0.000 – 0.318)

2. Segment:  WB M-153 to SB I-275 Ramp
(PR 1595707: MP 0.000 – 0.247)

5. Segment: NB I-275 to M-153 Ramp
(PR 1595801: MP 0.000 – 0.412)

3. Segment: EB M-153 to NB I-275 Ramp
(PR 1595710: MP 0.000 – 0.236)

6. Segment: SB I-275 to M-153 Ramp
(PR 1595706  MP 0.000 – 0.377)

Location (See Key)
1 2 3 4 5 6

Calculated Crash Rate1 96.87 182.21 199.71 208.32 628.21 438.14
Average Crash Rate2 288.90 288.90 288.90 288.90 288.90 288.90

Location (See Key)
1 2 3 4 5 6

Casualty Ratio 0.00 0.00 0.08 0.00 0.17 0.18
Average Casualty Ratio1 0.25 0.25 0.23 0.25 0.23 0.19

Table 1 Crash Analysis Summary

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for freeway facilities with similar traffic volumes published by the Southeast Michigan Council of
Governments (SEMCOG)



Memorandum

Location (See Key)
1 2 3 4 5 6

Crash Frequency1 3.46 3.24 10.17 4.40 23.30 35.01
Average Crash Frequency2 1.16 1.16 1.98 1.16 1.98 3.79

Location (See Key)
1 2 3 4 5 6

Number of Injury Crashes 0 0 1 0 8 12

Calculated Injury Crash Rate1 0 0 16.64 0 104.70 79.66

Average Injury Crash Rate2 52.9 52.9 52.9 52.9 52.9 52.9

Number of Fatal Crashes 0 0 0 0 0 0

Calculated Fatal Crash Rate1 0.00 0.00 0.00 0.00 0.00 0.00

Average Fatal Crash Rate3 0.90 0.90 0.90 0.90 0.90 0.90

Location (See Key)
1 2 3 4 5 6

Number of Property Damage
Only Crashes 7 4 11 7 40 54

Calculated PDO Crash Rate1 96.87 182.21 183.07 208.32 523.50 358.48

Average PDO Crash Rate2 235.1 235.1 235.1 235.1 235.1 235.1

1 Crash frequency calculated in crashes per year per mile of roadway
2 Average crash frequencies in crashes per year per mile for freeway facilities with similar traffic volumes published by the Southeast

Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary

Table 5 Injury and Fatal Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
  Planning (MOHSP)

3 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
 Highway Safety Planning (MOHSP)



Memorandum
1. WB M-153 to NB I-275 Ramp (PR 1595802: MP 0.000 – 0.405)
This 0.405 mile segment of roadway experienced seven (7) crashes within the five (5) year
analysis  period.   Four  (4)  (57.14%)  crashes  transpired  fixed  object  crashes,  two  (2)  (28.57%)
were side swipe same crashes, and one (1) (14.29%) was a rear end straight crash.  Of the four
(4) fixed object crashes, three (3) occurred within fifty (50) feet of the start of the ramp, two of
which transpired under rainy conditions and one in snowy conditions.

Of  the  seven  (7)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  zero  (0)  injury
crashes.  All seven (7) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 96.87 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 0.00 and 0.00 crashes per 100 million vehicle miles traveled,
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.00 and 3.46 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.25 and 1.16 crashes per year per mile, respectively.

2. WB M-153 to SB I-275 Ramp (PR 1595707: MP 0.000 – 0.247)
This 0.247 mile segment of roadway experienced four (4) crashes within the five (5) year
analysis period.  Two (2) (50.0%) crashes transpired as fixed object crashes, one (1) (25.0%) was
a side swipe same crash, and one (1) (25.0%) was a misc. single vehicle crash.

Of the four (4) crashes that occurred, there were zero (0) fatal crashes and zero (0) injury
crashes.  All four (4) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 182.21 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 0.00 and 0.00 crashes per 100 million vehicle miles traveled,
respectively, which are lower than the statewide averages of 52.9 injuries and 0.90 fatalities per
100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.00 and 3.24 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.25 and 1.16 crashes per year per mile, respectively.

3. EB M-153 to NB I-275 Ramp (PR 1595710: MP 0.000 – 0.236)
This 0.236 mile segment of roadway experienced twelve (12) crashes within the five (5) year
analysis  period.   Six  (6)  (50.0%)  crashes  transpired  as  rear  end  straight  crashes,  three  (3)
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(25.00%) were fixed object crashes, one (1) (8.33) was an angle straight crash, one (1) (8.33)
was a side swipe same crash, and one (1) (8.33%) was a misc. single vehicle crash.

Of the twelve (12) crashes that occurred, there were zero (0) fatal crashes and one (1) injury
crash which did not result in an A-Level (incapacitating) injury.  The remaining eleven (11)
crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 199.71 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  16.64  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.08 and 10.17 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than averages of 0.23 and 1.98 crashes per year per mile, respectively.

4. EB M-153 to SB I-275 Ramp (PR 1595705: MP 0.000 – 0.318)
This 0.318 mile segment of roadway experienced seven (7) crashes within the five (5) year
analysis  period.   Four  (4)  (57.14%)  crashes  transpired  as  rear  end  straight  crashes,  two  (2)
(10.42%) were side swipe same crashes, and one (1) (14.29%) was a fixed object crash.

Of  the  seven  (7)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  zero  (0)  injury
crashes.  All seven (7) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 208.32 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 0.00 and 0.00 crashes per 100 million vehicle miles traveled,
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.00 and 4.40 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than averages of 0.25 and 1.16 crashes per year per mile, respectively.

5. NB I-275 to M-153 Ramp (PR 1595801: MP 0.000 – 0.412)
This 0.412 mile segment of roadway experienced forty eight (48) crashes within the five (5) year
analysis period.  Twenty six (26) (54.17%) crashes transpired as rear end straight crashes, while
six (6) (12.50%) fixed object crashes, and five (5) (10.42%) side swipe same crashes also
occurred.  The remaining eleven (11) (22.91%) consisted of angle straight, backing, head on,
overturn, rear end right and left turn, and misc. single vehicle crashes.  As shown in the
attached crash diagrams, thirty eight (38) (79.17) crashes, constituting the majority of the total
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crashes, occurred within two hundred and fifty (250) feet of the NB I-275 exit ramp and M-153
intersection.

Of  the  forty  eight  (48)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  eight  (8)
injury crashes.  Of the eight (8) injury crashes, one (1) was an A-Level (incapacitating) injury.
See Table 7 for details involving the A-Level injury crash.  The remaining forty (40) crashes were
PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 0.374
200’ South
of M-153

A
Single
Motor

Vehicle
Dry Clear No

UD-10 information states that Vehicle 1 was
traveling NB on the I-275 off-ramp when the
driver lost control and rolled the vehicle, partially
ejecting the driver. The driver was under the
influence of drugs but information on why the
driver lost control was not given and no citation
was given. Light conditions were dark and the
weather was clear.

The crash rate for the above segment of roadway is 628.21 crashes per 100 million vehicle miles
traveled.  This is significantly higher than the Michigan Office of Highway Safety Planning
(MOHSP) average crash rate of 288.9 crashes per 100 million vehicle miles traveled.   The injury
and  fatal  rates  within  the  same  corridor  are  104.70  and  0.00  crashes  per  100  million  vehicle
miles traveled, respectively.  The injury rate is higher and the fatal rate is lower than statewide
averages of 52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.17 and 23.30 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.23 and 1.98 crashes per year per mile, respectively.

6. SB I-275 to M-153 Ramp (PR 1595706: MP 0.000 – 0.377)
This 0.377 mile segment of roadway experienced sixty six (66) crashes within the five (5) year
analysis period.  Thirty seven (37) (56.06%) crashes transpired as rear end straight crashes,
while seven (7) (10.61%) side swipe same crashes, and six (6) (9.09%) rear end right turn
crashes also occurred.  The remaining sixteen (16) (24.24%) consisted of angle straight and turn,
backing, dual right turn, fixed object, rear end drive, misc. multiple vehicle, and misc. single
vehicle crashes.  As shown in the attached crash diagrams, fifty nine (59) (89.39%) of the
crashes, constituting the majority of the total crashes, occurred within two hundred (200) feet
of the SB I-275 ramp and M-153 signalized intersection.  Rear end crashes are common in areas
where traffic is required to stop, similar to signalized intersections.  In addition, based upon
field review, this intersection queues significantly during peak periods which also likely
contributes to several crashes.

Table 7 NB I-275 to M-153 Ramp – A-Level Injury Crash Details
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Of  the  sixty  six  (66)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  twelve  (12)
injury crashes.  Of the twelve (12) injury crashes, zero (0) were A-Level (incapacitating) injuries.
The remaining fifty four (54) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 438.14 crashes per 100 million vehicle miles
traveled.  This is higher than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  79.66  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  The injury rate is higher and the fatal rate is lower than statewide averages of
52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.18 and 35.01 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than averages of 0.19 and 3.79 crashes per year per mile, respectively.

Crash Concentration/Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1:  Crash concentrations were observed at each of the signalized intersections
located at the ends of the NB I-275 exit ramp and the SB I-275 exit ramp to M-153.  Due to the
high number of crashes occurring at these ramp terminals, both of these ramps exceeded the
Michigan Office of Highway Safety Planning average crash rate and together accounted for
approximately seventy nine percent (79.17%) of the total crashes noted in this interchange
ramps analysis.  As discussed earlier in this report, the majority of these crashes occurred as a
result of rear end straight crashes.  Rear end straight crashes accounted for fifty four percent
(54.17%) and fifty six percent (56.06%) of the crashes occurring at the NB I-275 exit ramp and
the SB I-275 exit ramp, respectively.

Countermeasure Recommendation: Review of the existing clearance intervals should be
provided for the signalized intersections to ensure adequate time is provided for motorists to
perceive the changing signal phases and react accordingly.

Right-of-Way Impacts:  None

Estimated Cost:  $7,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.42.
See the end of this section for the results of this analysis.
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Crash Pattern #2:  Sixteen (16) fixed object crashes occurred within the I-275 / M-153
interchange.  Fixed object crashes are common in areas where tight curvature is present,
similar to freeway interchanges.

Countermeasure Recommendation: Review of the existing superelevation rates should be
provided.  Improved superelevation rates could reduce the potential for vehicles to leave the
roadway by improving centrifugal forces while traversing horizontal curvature.

Right-of-Way Impacts:  None

Estimated Cost:  None
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Improve Signal Timing %REDUCTION 8%

17 20 15 21 25
17 20 15 21 25

0 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 10  For reference only
# of Fatalilties: 3  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $7,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 I-275 Ramps Crash Analysis - Crash Pattern #1

I-275 / M-153 Signalized Ramps
1595801 & 1595706
Varies
Improve Signal Timing

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: I-275 Ramps Crash Analysis - Crash Pattern #1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1595801 & 1595706 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $64,680
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 7.8
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $12,936
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $16,559

C = Project  Cost $7,000

TOR=C/B=COST/ANNUAL BENEFIT= 0.42

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



Memorandum

Crash Analysis: I-275 from Cherry Hill Rd to Warren Rd
CS 82292, 82293 -  JN 115117
PR # 1607208 MP 16.135 – 17.337: NB I-275 from Cherry Hill Rd to M-153
PR # 1607208 MP 17.337 – 18.088: NB I-275 from M-153 to Warren Rd
PR # 1607610 MP 16.133 – 17.344: SB I-275 from Cherry Hill Rd to M-153
PR # 1067610 MP 17.344 – 18.099: SB I-275 from M-153 to Warren Rd

1) Crash Analysis
A crash analysis on I-275 from Cherry Hill Rd northerly to Warren Rd was conducted for a five-
year period between January 1st, 2007 and December 31st, 2011. The crash data utilized in this
analysis was developed from MDOT single line crash data.

Overall trends for this segment of freeway are that approximately thirty eight percent (38%) of
the overall crashes were rear end straight crashes with the next most frequent crash type being
fixed object crashes and side swipe same crashes, each consisting of approximately seventeen
percent (17%) of the overall total.  Rear end crashes occurred predominantly at on and off ramp
locations and the majority of fixed object crashes occurred at the I-275 bridge over M-153 and
at the Warren Rd bridge.  The I-275 and M-153 interchange experiences a high volume of traffic
and vehicles frequently queue from the ramps onto I-275 causing a high number of rear end
crashes.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments within the limits of the analysis.  Crash rates compare the
number of crashes occurring in a road segment or intersection to the volume of traffic utilizing
the roadway facility.  The crash rates that have been calculated in this analysis include total
crash rates, fatal crash rates, injury crash rates, and property damage only (PDO) crash rates.
Road segment crash rates are expressed in terms of “crashes per 100 million vehicle miles
traveled”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time.  Road segment crash frequencies are in terms of “crashes per year
per mile”.  Casualty ratios compare the number of injury and fatal crashes to the total number
of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above road segments are shown in
the following sections.  The distribution of crashes by type of collision and location are shown in
the following table.
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Crash Type Location (See Key Below) Total Percentage
1 2 3 4

Angle Straight 5 7 4 1 18 4.7%
Fixed Object 12 27 11 15 65 16.8%
Head On 1 0 1 2 4 1.0%
Overturn 0 2 2 1 5 1.3%
Pedestrian 0 1 1 0 2 0.5%
Bike 0 0 0 1 1 0.3%
Parked Vehicle 0 0 1 0 1 0.3%
Rear End Right Turn 2 0 0 0 2 0.5%
Rear End Straight 44 51 15 37 147 38.1%
Side-Swipe Opposite 1 2 0 0 3 0.8%
Side-Swipe Same 15 24 11 15 64 16.6%
Animal 2 2 4 1 9 2.3%
Misc. Multiple Vehicle 6 8 5 6 25 6.5%
Misc. Single Vehicle 10 6 3 3 22 5.7%
Other Object 4 4 6 4 18 4.7%
Total 102 134 64 86 386 100.0%

Location Key
1. Segment: NB I-275 Cherry Hill Rd to M-153
(PR1607208: MP 16.135 - 17.337)

3. Segment: SB I-275 Cherry Hill to M-153
(PR 1607610: 16.133 - 17.344)

2. Segment: NB I-275 M-153 to Warren Rd
(PR 1607208: MP 17.337 - 18.088)

4. Segment: SB I-275 M-153 to Warren Rd
(PR 1607610: MP 17.344 - 18.099)

Location (See Key)
1 2 3 4

Calculated Crash Rate1 100.45 168.13 62.56 107.33
Average Crash Rate2 288.90 288.90 288.90 288.90

Location (See Key)
1 2 3 4

Calculated Casualty Ratio 0.20 0.24 0.14 0.17
Average Casualty Ratio1 0.26 0.22 0.26 0.22

Table 1 Crash Analysis Summary

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for freeway segments with similar traffic volumes published by the Southeast Michigan Council of
Governments (SEMCOG)
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Location (See Key)
1 2 3 4

Crash Frequency1 16.97 35.69 10.57 22.78
Average Crash Frequency2 4.69 6.29 4.69 6.29

Location (See Key)
1 2 3 4

Number of Injury Crashes 20 32 9 15

Calculated Injury Crash Rate1 19.70 40.15 8.80 18.72

Average Injury Crash Rate2 52.90 52.90 52.90 52.90

Number of Fatal Crashes 0 0 0 0

Calculated Fatal Crash Rate1 0.00 0.00 0.00 0.00

Average Fatal Crash Rate3 0.90 0.90 0.90 0.90

Location (See Key)
1 2 3 4

Number of Property Damage
Only Crashes 82 102 55 71

Calculated PDO Crash Rate1

80.75 127.98 53.76 88.61

Average PDO Crash Rate2

248.0 248.0 248.0 248.0

1 Crash frequency calculated in crashes per year per mile of roadway
2 Average crash frequencies in crashes per year per mile for freeway segments with similar traffic volumes published by the Southeast

Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary

Table 5 Injury and Fatal Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
  Planning (MOHSP)

3 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
 Highway Safety Planning (MOHSP)
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1. NB I-275 from Cherry Hill Rd to M-153 - MP 16.135 – 17.337
This 1.202 mile segment of freeway experienced one hundred and two (102) crashes within the
five (5) year analysis period.  Forty four (44) (43.14%) crashes transpired as rear end straight
crashes, while fifteen (15) (14.71%) side swipe same crashes, twelve (12) (11.76%) fixed object
crashes, and ten (10) (9.80%) misc. single vehicle crashes also occurred.  The remaining twenty
one (21) (20.6%) crashes consisted of angle straight, head on, rear end right turn, side swipe
opposite, animal, misc. multiple vehicle, and other object crashes.

Of the twelve (12) fixed object crashes, five (5) were located at the M-153 bridge crossing I-275.
Two (2) occurred under clear conditions, two (2) occurred under cloudy conditions, and one (1)
occurred under conditions of snow/blowing snow.

Of the one hundred and two (102) crashes that occurred there were zero (0) fatal crashes and
twenty  (20)  injury  crashes.  Of  the  twenty  (20)  injury  crashes  one  (1)  was  an  A-Level
(incapacitating) injury.  See Table 7 for details involving the A-Level injury crash.  The remaining
eighty two (82) crashes were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 17.087
0.25 miles South

of M-153
A Sideswipe-

Same Snowy
Snowy/
Blowing
Snow

No

UD-10 information states that Vehicle 1
was traveling northbound in the left lane of
I-275 behind another vehicle and
attempted to pass this vehicle by entering
the middle lane. Vehicle 1 then lost control
and veered into the right lane striking
Vehicle 2, which was traveling northbound
in the right lane of I-275. Both Vehicle 1
and Vehicle 2 left the roadway and Vehicle
1 rolled over. The driver of Vehicle 1 was
cited for improper passing.

A  review  of  the  A-Level  (incapacitating)  injury  crash  shows  that  cause  of  the  accident  was  an
improper pass by the driver of Vehicle 1 under poor road conditions.  The weather conditions
were snowy with snow on the road.  UD-10 information states that the driver of Vehicle 1 lost
control of the vehicle while trying to pass another vehicle that was in the left lane by entering
the middle lane, then veering into the right lane striking a vehicle.  Both vehicles left the
roadway with Vehicle 1 rolling over and Vehicle 2 spinning into the ditch.

The crash rate for the above segment of freeway is 100.45 crashes per 100 million vehicle miles
traveled which is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 19.70 and 0.00 crashes per 100 million vehicle miles traveled
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

Table 7 NB I-275 from Cherry Hill Rd to M-153 – A-Level Injuries
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The casualty ratio and crash frequency for this segment of roadway are 0.20 and 16.97 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.26 and 4.69 crashes per year per mile, respectively.

2. NB I-275 from M-153 to Warren Rd - MP 17.337 – 18.088
This 0.751 mile segment of freeway experienced one hundred and thirty four (134) crashes
within the five (5) year analysis period.  Fifty one (51) (38.06%) crashes transpired as rear end
straight crashes, while twenty seven (27) (20.15%) fixed object crashes, and twenty three (23)
(17.16%) side swipe same crashes also occurred.  The remaining thirty three (33) (24.63%)
crashes consisted of angle straight, overturn, pedestrian, side swipe opposite, animal, misc.
multiple vehicle, misc. single vehicle, and other object crashes.

Of the twenty seven (27) fixed object crashes, twelve (12) were located at the M-153 bridge
crossing I-275 and five (5) were located at the Warren Rd bridge crossing I-275.  Of the crashes
located at M-153, five (5) occurred under cloudy, four (4) occurred under rainy, and three (3)
occurred  under  conditions  of  snow/blowing  snow.   Of  the  crashes  located  at  the  Warren  Rd
bridge, three (3) occurred under clear, one (1) occurred under cloudy, and one (1) occurred
under snow/blowing snow conditions.

Of the one hundred and thirty four (134) crashes that occurred there were zero (0) fatal crashes
and thirty two (32) injury crashes.  Of the thirty two (32) injury crashes, four (4) were A-Level
(incapacitating) injuries.  See Table 8 for details involving the A-Level injury crashes.  The
remaining one hundred and two (102) crashes were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 17.339
10’ North of

M-153 A Sideswipe-
Same Dry Clear No

UD-10 information states that Vehicle 2 was
slowing for a stopped traffic in the left lane.
Vehicle 1 was behind Vehicle 2 and braked
suddenly losing control of the vehicle. Vehicle 1
spun and struck the east bridge barrier wall then
spun once more off of the barrier wall striking
Vehicle 2 in the front quarter panel. The driver of
Vehicle 1 was cited for hazardous driving.

MP 17.394
300’ North
of M-153

A Sideswipe-
Same Dry Clear No

UD-10 crash diagram shows that 4 vehicles
were involved in this crash. Vehicle 1 entered
NB I-275 at a high rate of speed and cut across
all three lanes of NB I-275. This forced Vehicle
2, which was in the left lane, off of the roadway
which then proceeded to lose control and veer
back into the left lane where it was struck by
Vehicle 1. This collision caused Vehicle 2 to
cross the roadway to the right and was struck a
second time by Vehicle 3 in the middle lane.
Vehicle 3 was then forced into the right lane and
was struck by Vehicle 4 which was in the right
lane. The driver of Vehicle 1 was cited for
careless driving.

Table 8 NB I-275 from M-153 to Warren Rd – A-level Injury Crash Details
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Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 17.931
300’ South
of Warren

Rd

A Rear End Wet Cloudy N/A

UD-10 information states that Vehicle 1 was
parked partially on the left shoulder/lane policing
a three vehicle PDO. Vehicle 2 was NB on I-275
in the left lane when the driver braked to avoid
Vehicle 1. Vehicle 2 rear ended Vehicle 1 which
rear ended Vehicle 3. Vehicle 4 was struck by
Vehicle 3 and thrown into the center median.
Vehicle 5 was pinned between Vehicles 3 and 4.
The driver of Vehicle 2 was cited for reckless
driving.

MP 17.977
60’ South of
Warren Rd

A
Single
Motor

Vehicle
Dry Clear Yes

UD-10 information states that the driver of
Vehicle 1 was under the influence of alcohol and
sleeping pills when the vehicle veered from the
right lane of NB I-275 off of the roadway hitting a
freeway fence and sign. UD-10 information does
not state if the driver fell asleep while driving.
The driver was cited for Operating While Under
the Influence.

A review of the A-Level (incapacitating) injury crashes shows that driver error was the cause of
each of the four crashes.  The drivers in three of the four crashes were cited either for
hazardous, reckless, or careless driving.  The fourth crash was attributed to operating a vehicle
while under the influence of drugs and alcohol.

The crash rate for the above segment of freeway is 168.13 crashes per 100 million vehicle miles
traveled which is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 40.15 and 0.00 crashes per 100 million vehicle miles traveled
respectively, which are both lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.24 and 35.69 crashes
per year per mile respectively, both of which are higher than regional averages of 0.22 and 6.29
crashes per year per mile, respectively.

3. SB I-275 from Cherry Hill Rd to M-153 - MP 16.133 – 17.344
This 1.211 mile segment of freeway experienced sixty four (64) crashes within the five (5) year
analysis  period.   Fifteen  (15)  (23.44%)  crashes  transpired  as  rear  end  straight  crashes,  while
eleven (11) (17.19%) fixed object crashes, eleven (11) (17.19%) side swipe same crashes, six (6)
(9.38%) other object crashes, and five (5) (7.81%) misc. multiple vehicle crashes also occurred.
The remaining sixteen (16) (24.99%) crashes consisted of angle straight, head on, overturn,
parked vehicle, animal, and misc. single vehicle crashes.

Table 8 (Continued) NB I-275 from M-153 to Warren Rd – A-level Injury Crash Details
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Of the eleven (11) fixed object crashes, seven (7) were located at the bridge crossing M-153.
Two (2) occurred under clear, two (2) occurred under cloudy, and three (3) occurred under
conditions of snow/blowing snow.

Of the sixty four (64) crashes that occurred there were zero (0) fatal crashes and nine (9) injury
crashes.  Of the nine (9) injury crashes, one (1) was an A-Level (incapacitating) injury.  See Table
9 for details involving the A-Level injury crash.  The remaining fifty five (55) crashes were PDO
(Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP
16.227

600’ south
of Cherry

Hill Rd

A Single Motor
Vehicle Dry Clear No

UD-10 information states that Vehicle 1 was
traveling in the left lane of SB I-275 when it
crossed to the right into the shoulder and lost
control, overturning several times. The light
conditions were dark but the UD-10 data does
not give an explanation why the vehicle lost
control. The influence of alcohol or drugs was
not stated as being a factor in the crash and
no citation was given.

The crash rate for the above segment of freeway is 62.56 crashes per 100 million vehicle miles
traveled.  This is lower that the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 8.80 and 0.00 crashes per 100 million vehicle miles traveled,
respectively.  Both rates are lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.14 and 10.57 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than averages of 0.26 and 4.69 crashes per year per mile, respectively.

4. SB I-275 from M-153 to Warren Rd - MP 17.344 – 18.099
This 0.755 mile segment of freeway experienced eighty six (86) crashes within the five (5) year
analysis period.  Thirty seven (37) (43.02%) crashes transpired as rear end straight crashes,
while fifteen (15) (17.44%) fixed object crashes, fifteen (15) (17.44%) side swipe same crashes,
and  six  (6)  (6.98%)  misc.  multiple  vehicle  crashes  also  occurred.   The  remaining  thirteen  (13)
(15.12%) crashes consisted of angle straight, head on, overturn, bike, animal, misc. single and
multiple vehicle, and other object crashes.

Of the fifteen (15) fixed object crashes, three (3) were located at the bridge crossing M-153 and
one (1) was located at the Warren Rd bridge.  Of the crashes located at M-153, two (2) occurred
under clear and one (1) occurred under conditions of snow/blowing snow.  The crash that
occurred at the Warren Rd Bridge transpired under clear conditions.

Table 9 SB I-275 from Cherry Hill Rd to M-153 – A-Level Injury Crash Details
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Of the eighty six (86) crashes that occurred there were zero (0) fatal crashes and fifteen (15)
injury crashes.  Of the fifteen (15) injury crashes, two (2) were A-Level (incapacitating) injuries.
See Table 10 for details involving the A-Level injury crashes.  The remaining seventy one (71)
crashes were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 17.544
O.2 miles
North of
M-153

A
Single
Motor

Vehicle
Dry Clear Yes

UD-10 information states that the driver was
under the influence of alcohol when he
crossed from the left lane of SB I-275 and
left the roadway, striking an end section of a
guardrail. The light conditions were dark but
no explanation was given other than the
influence of alcohol for the vehicle leaving
the roadway. The driver was cited for
hazardous driving.

MP 18.099
500’ North
of Warren

Rd

A
Single
Motor

Vehicle
Dry Cloudy No

UD-10 information states that the driver of
the Vehicle 1 was diabetic and did not take
his insulin. The driver lost control and struck
the median barrier wall then crossed all
three lanes of SB I-275 before stopping in
the right ditch.

A review of the A-Level (incapacitating) injury crashes shows that driver error was the cause of
each  of  the  two  crashes.   The  driver  in  the  first  was  under  the  influence  of  alcohol  and  lost
control of the vehicle.  The driver in the second was diabetic and did not take his insulin causing
him to lose control of the vehicle.

The crash rate for the above segment of freeway is 107.33 crashes per 100 million vehicle miles
traveled.  This is lower that the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  18.72  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively which are both lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.17 and 22.78 crashes
per year per mile respectively, both of which are higher than averages of 0.22 and 6.29 crashes
per year per mile, respectively.

Crash Concentration / Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1:  Sixty five (65) fixed object crashes occurred within these segments of I-275
which constituted seventeen percent (16.8%) of the total crashes within this corridor.  Based
upon review of these fixed object crashes, 33 (50.77%) occurred at either the I-275 over M-153
or the Warren Road over I-275 structures while two (2) (3.08%) occurred in the vicinity of the
existing cantilever sign located at the SB I-275 exit terminal and one (1) (1.54%) occurred in the

Table 10 SB I-275 from M-153 to Warren Rd – A-Level Injuries
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vicinity of the existing cantilever sign located at the NB I-275 exit terminal.  The remaining 29
(44.62%) were evenly distributed throughout the corridor.  The three (3) (4.62%) fixed object
crashes that occurred in the vicinity of both the NB and SB existing cantilever sign transpired
under icy pavement conditions.  See Table 11 below for the details surrounding the crashes
occurring at the I-275 over M-153 and the Warren Road over I-275 structures:

Table 11 Fixed Object Crash Concentration Details

Pavement
Conditions

Fixed Object Crashes
Total PercentageNB I-275 over

M-153
SB I-275 over

M-153
Warren Rd

Over NB I-275
Warren Rd

Over SB I-275
Dry 2 3 3 1 9 27.3%
Wet 5 2 1 0 8 24.2%
Icy 7 4 0 0 11 33.3%
Snowy 1 0 1 0 2 6.1%
Slushy 2 0 0 0 2 6.1%
Unknown 0 1 0 0 1 3.0%
Total 17 10 5 1 33 100.0%

As shown in Table 11, the majority (23 or 69.70%) of the fixed object crashes at these locations
occurred under poor pavement conditions where the pavement was either wet, icy, or
snowy/slushy.  Based on this review, poor pavement conditions played a significant role in the
number of fixed object crashes at these locations.

Countermeasure Recommendation: I-275 is a tangent section with eight (8) ft shoulders in the
vicinity of the M-153 structures.  A slight horizontal curve is located just north of Warren Road
on I-275.  The existing I-275 pavement in both of these locations is in fair condition according to
the 2010 Sufficiency Manual.   Review of improving pavement skid resistance should be
provided.

Right-of-Way Impacts:  None

Estimated Cost:  $317,500

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 2.12.
See the end of this section for the results of this analysis.

Crash Pattern #2:  One hundred forty seven (147) (38.1%) rear end straight crashes occurred
within these segments of I-275.  Of these crashes ninety five (95) (64.63%) occurred on NB I-
275.  Based upon review of the traffic operations on NB I-275, both segments of NB I-275 are
currently operating at acceptable levels of service (LOS) during all peak periods (morning,
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evening,  and  Saturday  peaks).   Based  upon  the  UD-10  reports  reviewed  and  a  review  of  the
traffic operations, aggressive driving behaviors are common throughout this corridor.  Vehicles
following at close distances and high rates of speed are common.

Countermeasure Recommendation: Additional enforcement of existing speed limits and car-
following laws should be reviewed to limit aggressive driving behaviors throughout this
corridor.

Right-of-Way Impacts:  None

Estimated Cost:  None
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Improve pavement friction (overlay) %REDUCTION 20%

46 56 44 45 41
45 53 44 44 41

1 3 0 1 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 5  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $317,500  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.1  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 I-275 Crash Analysis - Crash Pattern #1

I-275 Bridge over M-153 and Warren Bridge over I-275
1607208 & 1607610
Varies
HMA overlay within 500' N and S of each Bridge

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: I-275 Crash Analysis - Crash Pattern #1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1607208 & 1607610 PR MP Range:
CS: 82292 CS MP Range: Varies

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $585,420
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 1.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 45.4
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $117,084
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $149,877

C = Project  Cost $317,500

TOR=C/B=COST/ANNUAL BENEFIT= 2.12

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies
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Crash Analysis: Haggerty Rd from Cherry Hill Rd to Warren Rd
JN 115117
PR # 4706524 MP 6.885 – 6.961: Haggerty Rd/Cherry Hill Rd Intersection
PR # 4706524 MP 6.691 – 7.395: Haggerty Rd from Cherry Hill Rd to Canterbury Circle
PR # 4706524 MP 7.395 – 7.489: Haggerty Rd/Canterbury Circle Intersection
PR # 4706524 MP 7.489 – 7.878: Haggerty Rd from Canterbury Circle to M-153
PR # 4706524 MP 7.878 – 7.972: Haggerty Rd/M-153 Intersection*
PR # 4706524 MP 7.972 – 8.283: Haggerty Rd from M-153 to Hanford Rd
PR # 4706524 MP 8.283 – 8.377: Haggerty Rd/Hanford Rd Intersection
PR # 4706524 MP 8.377 – 8.626: Haggerty Rd from Hanford Rd to Warren Rd
PR # 4706524 MP 8.626 – 8.738: Haggerty Rd/Warren Rd Intersection
*Please See the M-153 from Sheldon Road to Lotz Road Crash Analysis for the Haggerty Rd/M-153
Intersection crash details.

1) Crash Analysis
A crash analysis on Haggerty Rd from Cherry Hill Rd to Warren Rd was conducted for a four-year
period between January 1st, 2007 and December 31st, 2010. The crash data utilized in this
analysis was developed from Southeast Michigan Council of Governments (SEMCOG) crash
data. Please note that for this analysis, the intersections of Haggerty Rd with Cherry Hill Rd and
Warren Road include crash data for all four approaches with the remaining intersections only
accounting for crashes on Haggerty Rd within the limits of the intersection. Also, the Haggerty
Rd/M-153 intersection is not included in this analysis as it is detailed in the M-153 from Sheldon
Road to Lotz Road Crash Analysis.

Haggerty Rd is a two-lane to five-lane, undivided, north-south collector-distributor located
approximately one third (.33) miles west of I-275. The land use in this study area consists of
both commercial and residential usage with multiple un-signalized driveways and intersections.
Current  lane  and  shoulder  widths  include  12  foot  driving  lanes  with  varying  6  to  8  foot
shoulders in non-curbed sections.

Overall trends for this segment of roadway are that approximately forty two percent (42%) of
the overall crashes were rear end straight crashes with the next highest frequency crash type
being angle crashes, consisting of approximately twenty four percent (24%) of the overall total.
The majority of these crashes occurred at the intersections noted in this analysis.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments and intersections within the limits of the analysis.  Crash
rates compare the number of crashes occurring in a road segment or intersection to the volume
of traffic utilizing the roadway facility.  The crash rates that have been calculated in this analysis
include total crash rates, fatal crash rates, injury crash rates, and property damage only (PDO)
crash rates. Road segment crash rates are expressed in terms of “crashes per 100 million
vehicle miles traveled” and intersection rates in terms of “crashes per 1 million entering
vehicles”. Crash frequencies compare the total number of crashes that occur during the
evaluation period to time. Road segment crash frequencies are in terms of “crashes per year
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per mile” and intersection frequencies in terms of “crashes per year”. Casualty ratios compare
the number of injury and fatal crashes to the total number of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above intersections and road
segments are shown in the following sections. The distribution of crashes by type of collision
and location are shown in the following table.

Crash Type Location (See Key Below) Total Percentage
1 2 3 4 5  6 7 8 9

Single Motor Veh 0 2 2 4 - 1 0 0 2 11 3.82%
Head On 1 0 1 1 - 0 0 0 0 3 1.04%
Head On Left Turn 17 3 0 2 - 0 1 1 3 27 9.38%
Angle 40 5 5 8 - 5 0 0 8 71 24.65%
Rear End Straight 44 15 10 9 - 2 8 4 29 121 42.01%
Rear End Left Turn 0 1 2 0 - 0 0 0 2 5 1.74%
Rear End Right Turn 3 0 0 0 - 0 0 0 1 4 1.39%
Side-Swipe Same 2 3 3 3 - 7 1 2 8 29 10.07%
Side-Swipe Opposite 3 1 1 1 - 0 1 0 0 7 2.43%
Other Object 3 0 1 2 - 0 0 0 4 10 3.47%

Total 113 30 25 30 - 15 11 7 57 288 100.00%

Location Key
11. Intersection: Haggerty Rd/Cherry Hill Rd
(PR 4706524: MP 6.885 – 6.961)

6. Segment: Haggerty Rd M-153 to Hanford Rd
(PR 4706524: MP 7.972 – 8.283)

2. Segment: Haggerty Rd from Cherry Hill Rd to
Canterbury Circle (PR 4706524: MP 6.691 – 7.395)

7. Intersection: Haggerty Rd/Hanford Rd
(PR 4706524: MP 8.283 – 8.377)

3. Intersection: Haggerty Rd/Canterbury Circle
(PR 4706524: MP 7.395 – 7.489)

8. Segment: Haggerty Rd from Hanford Rd to
Warren Rd (PR 4706524: MP 8.377 – 8.626)

4. Segment: Haggerty Rd from Canterbury Circle
to M-153 (PR 4706524: MP 7.489 – 7.878)

93. Intersection: Haggerty Rd/Warren Rd
(PR 4703524 MP 8.626 – 8.738)

52. Intersection: Haggerty Rd/M-153
(PR 4706524: MP 7.878 – 7.972)

Table 1 Crash Analysis Summary

= Intersection

1  Includes crash data from Cherry Hill Road
2  See M-153 from Sheldon Road to Lotz Road Crash Analysis for intersection details
3  Includes crash data from Warren Road
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Location (See Key)
1 2 3 4 5 6 7 8 9

Calculated Crash Rate 2.181 236.272 0.881 263.602 - 187.382 0.461 109.222 1.731

Average Crash Rate 0.714 288.93 0.704 288.93 - 288.93 0.704 288.93 0.72

Location (See Key)
1 2 3 4 5 6 7 8 9

Calculated Casualty
Ratio 0.26 0.17 0.36 0.23 - 0.20 0.27 0.43 0.18
Average Casualty Ratio 0.221 0.222 0.231 0.222 - 0.232 0.231 0.232 0.211

Location (See Key)
1 2 3 4 5 6 7 8 9

Calculated Crash
Frequency 28.251 17.282 6.251 19.282 - 12.062 2.751 7.032 14.251

Average Crash
Frequency 8.963 9.054 3.733 9.054 - 6.444 3.733 6.442 6.561

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)
4 Average crash rates in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic

volumes published by the Southeast Michigan Council of Governments (SEMCOG)

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for signalized intersections with similar traffic volumes published by the Southeast Michigan Council
of Governments (SEMCOG)

2 Average casualty ratio values for roadway segments with intersections and similar traffic volumes published by the Southeast
Michigan Council of Governments (SEMCOG)

1 Crash frequency calculated in crashes per year
2 Crash frequency calculated in crashes per year per mile of roadway
3 Average crash frequencies in crashes per year for signalized intersections with similar traffic volumes published by the Southeast

Michigan Council of Governments (SEMCOG)
4 Average crash frequencies in crashes per year per mile for roadway segments with intersections and similar traffic volumes

published by the Southeast Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary
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Location (See Key)
1 2 3 4 5 6 7 8 9

Number of Injury
Crashes 29 5 9 7 - 3 3 3 10
Calculated Injury
Crash Rate 0.561 39.382 0.321 61.512 - 37.482 0.131 46.812 0.301

Average Injury
Crash Rate N/A3 52.94 N/A3 52.94 - 52.94 N/A3 52.94 N/A3

Number of Fatal
Crashes 0 0 0 0 - 0 0 0 0
Calculated Fatal
Crash Rate 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00
Average Fatal
Crash Rate N/A3 0.905 N/A3 0.905 - 0.905 N/A3 0.905 N/A3

Location (See Key)

1 2 3 4 5 6 7 8 9
Number Property
Damage Only
Crashes 84 25 16 23 - 12 8 4 47
Calculated PDO
Crash Rate 1.621 196.892 0.561 202.092 - 149.902 0.341 62.412 1.431

Average PDO
Crash Rate N/A3 235.14 N/A3 235.14 - 235.14 N/A3 235.14 N/A3

1. Haggerty Rd/Cherry Hill Rd Intersection (PR 4706524:  MP 6.885 – 6.961)
The Haggerty Rd/Cherry Hill intersection experienced one hundred and thirteen (113) crashes
within the four (4) year analysis period. Forty Four (44) (38.94%) crashes transpired as rear end
straight crashes, while forty (40) (35.40%) angle and seventeen (17) (15.04%) head on left turn
crashes also occurred. The remaining twelve (12) (10.62%) crashes consisted of head on, rear
end right turn, side swipe same, sideswipe opposite, and other object crashes.

Table 5 Injury and Fatal Crash Rate Summary

1 Injury crash rates calculated in crashes per 1 million entering vehicles
2 Injury crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway Safety
 Planning or the Southeast Michigan Council of Governments

4 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

5 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average property damage only crash rates in number of crashes per 1 million entering vehicles are available from the Michigan
 Office of Highway Safety Planning (MOHSP) or  the Southeast Michigan Council of Governments (SEMCOG)

4 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
Highway Safety Planning (MOHSP)
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Of the fifty five (55) crashes that occurred, there were zero (0) fatal crashes and twenty nine
(29)  injury  related  crashes.  Of  the  twenty  nine  (29)  injury  crashes  zero  (0)  were  A-Level
(incapacitating)  injuries.  The  remaining  eighty  four  (84)  crashes  were  PDO  (Property  Damage
Only) crashes.

The crash rate for this intersection is 2.18 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.71
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.56 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.26 which is slightly higher than the SEMCOG average
of 0.22. The crash frequency of 28.25 crashes per year is much greater than the average for
signalized intersections with similar traffic volumes at 8.96 crashes per year.

2. Haggerty Rd from Cherry Hill Rd to Canterbury Circle (PR 4706524: MP 6.691 – 7.395)
This 0.43 mile segment of roadway experienced thirty (30) crashes within the four (4) year
analysis period. Fifteen (15) (50.00%) crashes transpired as rear end straight crashes, while five
(5) (16.67%) angle crashes, three (3) (10.00%) side swipe same crashes also occurred. The
remaining seven (7) (23.33%) crashes consisted of single motor vehicle, head on, rear end left
turn, side swipe opposite, and other object crashes.

Of  the  thirty  (30)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  five  (5)  injury
crashes. Of the five (5) injury crashes, one (1) was an A-Level (incapacitating) injury. See Table 7
for  details  involving  the  A-Level  crash.  The  remaining  twenty  five  (25)  crashes  were  PDO
(Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 7.185
15’ N of
Village

Green Blvd

A
Rear
End

Straight
Dry Clear No

UD-10 information states that Vehicle 2
was traveling southbound on Haggerty Rd
when they stopped for a vehicle turning
left onto Village Green Blvd. Vehicle 1
was also traveling southbound and was
unable to see the brake lights on Vehicle
2 and rear ended Vehicle 2. The driver of
Vehicle 1 was cited for failure to stop
within assured clear distance.

The crash rate for the above segment of roadway is 236.27 crashes per 100 million vehicle miles
traveled.  This  is  lower than the Michigan Office of  Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  39.38  and  0.00  crashes  per  100  million  vehicle  miles  traveled,

Table 7 Haggerty Rd from Cherry Hill Rd to Canterbury Circle – A-Level Injuries
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respectively. Both are lower than the statewide averages of 52.9 injuries and 0.90 fatalities per
100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.17 and 17.28 crashes
per year per mile, respectively. The casualty ratio is lower and the crash frequency is higher
than the regional averages of 0.22 and 9.05 crashes per year per mile, respectively.

3. Haggerty Rd/Canterbury Circle Intersection (PR 4706524:  MP 7.395 – 7.489)
The Haggerty Rd/Canterbury Circle intersection experienced twenty five (25) crashes within the
four (4) year analysis period. Ten (10) (40.00%) crashes transpired as rear end straight crashes,
while five (5) (20.00%) angle and three (3) (12.00%) side swipe same crashes also occurred. The
remaining seven (7) (28.00%) crashes consisted of single motor vehicle, head on, rear end left
turn, side swipe opposite, and other object crashes.

Of the twenty five (25) crashes that occurred, there were zero (0) fatal crashes and nine (9)
injury related crashes. Of the nine (9) injury crashes that occurred, zero (0) were A-Level
(incapacitating) injuries. The remaining sixteen (16) crashes were PDO (Property Damage Only)
crashes.

The crash rate for this intersection is 0.88 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.70
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.32 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.36 which is higher than the SEMCOG regional
average of 0.23. The crash frequency of 6.25 crashes per year is higher than the regional
average for signalized intersections with similar traffic volumes at 3.73 crashes per year.

4. Haggerty Rd from Canterbury Circle to M-153 (PR 4706524: MP 7.489 – 7.878)
This 0.39 mile segment of roadway experienced thirty (30) crashes within the four (4) year
analysis period. Nine (9) (30.00%) crashes transpired as rear end straight crashes, while eight
(8) (26.67%) angle crashes, and four (4) (13.33%) single motor vehicle crashes also occurred.
The remaining nine (9) (30.00%) crashes consisted of head on, head on left turn, side swipe
same, side swipe opposite, and other object crashes.

Of the thirty (30) crashes that occurred, there were zero (0) fatal crashes and seven (7) injury
crashes. Of the seven (7) injury crashes, one (1) was an A-Level (incapacitating) injury. See Table
8 for details involving the A-Level crash. The remaining twenty three (23) crashes were PDO
(Property Damage Only) crashes.
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Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 7.675
0.25 mi

South of M-
153

A
Single
Motor

Vehicle
Dry Clear Yes

UD-10 crash diagram shows two
pedestrians, one of which was under the
influence of alcohol, attempted to cross
Haggerty Rd at an entrance drive for a
mall on the east side of the road. Vehicle
1 was traveling southbound in the left
hand through lane and struck both
pedestrians. The light conditions were
dark and the weather conditions were
clear. UD-10 information does not state if
a citation was given to the driver of
Vehicle 1.

The crash rate for the above segment of roadway is 263.60 crashes per 100 million vehicle miles
traveled.  This  is  lower than the Michigan Office of  Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  61.51  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively. The injury rate is higher but, the fatal rate is lower than the statewide averages of
52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.23 and 19.28 crashes
per year per mile, respectively. Both rates are higher than the regional averages of 0.22 and
9.05 crashes per year per mile, respectively.

5. Haggerty Rd/M-153 Intersection (PR 4706524: MP 7.878 – 7.972)
Please refer to the M-153 from Sheldon Road to Lotz Road Crash Analysis for the details
involving the crashes at this intersection.

6. Haggerty Rd from M-153 to Hanford Rd (PR 4706524: MP 7.972 – 8.283)
This 0.311 mile segment of roadway experienced fifteen (15) crashes within the four (4) year
analysis period. Seven (7) (46.67%) crashes transpired as side swipe same crashes, while five (5)
(33.33%) angle, two (2) (13.33%) rear end straight, and one (1) (6.67%) single motor vehicle
crashes also occurred.

Of the fifteen (15) crashes that occurred, there were zero (0) fatal crashes and three (3) injury
crashes. Of the three (3) injury crashes zero (0) were A-Level (incapacitating) injuries. The
remaining twelve (12) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 187.38 crashes per 100 million vehicle miles
traveled.  This  is  lower than the Michigan Office of  Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  37.48  and  0.00  crashes  per  100  million  vehicle  miles  traveled,

Table 8 Haggerty Rd from Canterbury Circle to M-153 – A-Level Injuries
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respectively. Both rates are lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.20 and 12.06 crashes
per year per mile, respectively. The casualty ratio is lower and the crash frequency is higher
than averages of 0.23 and 6.44 crashes per year per mile, respectively.

7. Haggerty Rd/Hanford Rd Intersection (PR 4706524: MP 8.283 – 8.377)
The Haggerty Rd/Hanford Rd intersection experienced eleven (11) crashes within the four (4)
year analysis period. Eight (8) (72.73%) crashes transpired as rear end straight, while the
remaining three (3)  (27.27%) consisted of  head on left  turn,  side swipe same,  and side swipe
opposite crashes.

Of the eleven (11) crashes that occurred, there were zero (0) fatal crashes and three (3) injury
related crashes. Of the three (3) injury crashes zero (0) were A-Level (incapacitating) injuries.
The remaining eight (8) crashes were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 0.46 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.70
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.13 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.27 which is higher than the SEMCOG average of 0.23.
The crash frequency of 2.75 crashes per year is less than the average for signalized intersections
with similar traffic volumes at 3.73 crashes per year.

8. Haggerty Rd from Hanford Rd to Warren Rd (PR 4706524: MP 8.377 – 8.626)
This  0.249  mile  segment  of  roadway  experienced  seven  (7)  crashes  within  the  four  (4)  year
analysis period. Four (4) (57.14%) crashes transpired as rear end straight, while two (2)
(28.57%) side swipe same, and one (1) (14.29%) head on left turn crashes also occurred.

Of  the  seven  (7)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  three  (3)  injury
crashes. Of the three (3) injury crashes, zero (0) were A-Level (incapacitating) injuries. The
remaining four (4) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 109.22 crashes per 100 million vehicle miles
traveled.  This  is  lower than the Michigan Office of  Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  46.81  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both  rates  are  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.
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The casualty ratio and crash frequency for this segment of roadway are 0.43 and 7.03 crashes
per year per mile, respectively. Both are higher than the regional averages of 0.23 and 6.44
crashes per year per mile, respectively.

9. Haggerty Rd/Warren Rd Intersection (PR 4706524: MP 8.626 – 8.738)
The Haggerty Rd/Warren Rd intersection experienced fifty seven (57) crashes within the four
(4) year analysis period. Twenty nine (29) (50.88%) crashes transpired as rear end straight,
while eight (8) (14.04%) angle, and eight (8) (14.04%) side swipe same crashes also occurred.
The remaining twelve (12) (21.05%) consisted of single motor vehicle, head on left turn, rear
end left and right turn, and other object crashes.

Of  the  fifty  seven  (57)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  ten  (10)
injury related crashes. Of the ten (10) injury crashes zero (0) were A-Level (incapacitating)
injuries. The remaining forty seven (47) crashes were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 1.73 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.72
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.30 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.18 which is lower than the SEMCOG average of 0.21.
The crash frequency of 14.25 crashes per year is also higher than the average for signalized
intersections with similar traffic volumes at 6.56 crashes per year.

Crash Concentration/Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1:  A  crash  concentration  was  observed  at  the  Cherry  Hill  Rd/Haggerty  Rd
intersection with the crash details outlined in Table 1. One hundred and thirteen (113) crashes
occurred at this location, accounting for approximately thirty nine percent (39.24%) of the
overall total number of crashes within this analysis. The majority of crashes consisted of rear
end straight crashes and angle crashes. Forty four (44 or 36.36%) of the rear end straight and
forty  (40  or  56.33%)  of  the  overall  corridor  angle  crashes  occurred  at  this  location.  This
intersection services a high number of vehicles at 35,500 vehicles per day and, based upon field
reviews, significant queues form on all approaches with the westbound approach experiencing
the largest, extending to and beyond the bridge over I-275 which is 1500’ east of the
intersection. There are significant grades approaching the bridge over I-275 from the west with
a crest vertical curve that has its peak at the bridge. This may limit sight distance for westbound
vehicles and creates a sight distance concern. This, coupled with the large queues, creates a
scenario where vehicles, not expecting to stop, are confronted with a large queue of stopped
vehicles east of the intersection.
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Additionally, due to long delays and excessive queues, drivers use aggressive behaviors which
can lead to the high number of both rear end straight and angle crashes, as drivers are
following too close and trying to turn at the intersection through yellow and red lights.

Countermeasure Recommendation: Two recommendations have been formed to improve
safety and capacity at the Cherry Hill Rd/Haggerty Intersection and are as follows:

1. Construct a roundabout at the intersection instead of the existing four-legged signalized
intersection. This would improve the capacity of the intersection while reducing vehicle
queuing. Based upon the Federal Highway Administration’s (FHWA) Crash Reduction
Factors, the addition of a roundabout instead of a signalized intersection may result in a
35% reduction in total crashes.

Right-of-Way Impacts:  Minor Right-of-Way impacts may be realized in each quadrant of the
intersection without major impacts to local businesses.

Estimated Cost:  $1,590,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 15.23.
See the end of this section for the results of this analysis.

2. Review for the need of a vehicle sensor west of the I-275 bridge which is connected to a
flashing beacon atop a “Prepare to Stop When Flashing” (W3-4b) sign east of the bridge.
Under this option, as westbound queues approach the bridge over I-275, the in-
pavement sensor would activate the flashing beacon to alert approaching vehicles of the
long queues.

Right-of-Way Impacts:  None

Estimated Cost:  $13,750

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.17.
See the end of this section for the results of this analysis.

Crash Pattern #2: Crash concentrations were observed at each of the remaining signalized
intersections that have been detailed in this analysis with the crash details for each outlined in
Table 1. The crash types that made up the majority of the crashes at these intersections include
rear end straight and angle crashes. Seventy seven (77 or 63.64%) of the rear end straight and
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thirty one (31 or 43.66%) of the angle crashes occurred at a signalized intersection. Based upon
field review, it was found that many drivers use aggressive techniques when trying to travel
through these signalized intersections. This can lead to a high number of rear end and angle
crashes. Protected left-hand turn phases exist at both the Haggerty Rd/Canterbury Circle and
Haggerty Rd/Warren Rd intersections but not at the Haggerty Rd/Hanford Rd intersection.

Countermeasure Recommendation: Review of the existing clearance intervals at the Haggerty
Rd/Canterbury Rd intersection, the Haggerty Rd/Hanford Rd intersection, and the Haggerty
Rd/Warren Rd intersection to ensure adequate time is provided for motorists to perceive the
changing signal phases and react accordingly. Also, review for the need for a protected left turn
phase should be provided at the Haggerty Rd/Hanford Rd intersection.

Right-of-Way Impacts:  None

Estimated Cost:  $10,500

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.31.
See the end of this section for the results of this analysis.
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Convert Intersection to Rounda%REDUCTION 35%

33 24 28 28 0
33 24 28 28 0

0 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 0  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $1,590,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 Haggerty Rd Crash Analysis - Crash Pattern 1-1

Haggerty Rd / Cherry Hill Intersection
4706524
6.885-6.961
Convert Intersection to Roundabout

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: Haggerty Rd Crash Analysis - Crash Pattern 1-1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4706524 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $326,288
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 39.6
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $81,572
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $104,419

C = Project  Cost $1,590,000

TOR=C/B=COST/ANNUAL BENEFIT= 15.23

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

6.885-6.961



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Install flashing beacon as advan%REDUCTION 27%

33 24 28 28 0
33 24 28 28 0

0 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 0  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $13,750  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 Haggerty Rd Crash Analysis - Crash Pattern 1-2
Haggerty Rd / Cherry Hill Intersection
4706524
6.885-6.961
Install Flashing Warning Beacon



TOR '11 Date 11-Jul-12
Project: Haggerty Rd Crash Analysis - Crash Pattern 1-2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4706524 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $251,708
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 30.5
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $62,927
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $80,552

C = Project  Cost $13,750

TOR=C/B=COST/ANNUAL BENEFIT= 0.17

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

6.885-6.961



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Improve Signal Timing %REDUCTION 8%

33 24 28 28 0
33 24 28 28 0

0 0 0 0 0
-  -  - -  - -  -
Provide protected left turn phase %REDUCTION 36%

3 3 1 4 0
3 3 1 4 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 0  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $10,500  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 Haggerty Rd Crash Analysis - Crash Pattern #2

Haggerty / Canterbury, Hanford, & Warren Intersections 
4706524
Varies
Improve Signal Timing (All) & Left turn phase (Haggerty/Hanford)

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: Haggerty Rd Crash Analysis - Crash Pattern #2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4706524 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $107,250
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 13.0
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $26,813
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $34,322

C = Project  Cost $10,500

TOR=C/B=COST/ANNUAL BENEFIT= 0.31

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



Memorandum

Crash Analysis: Warren Rd from Sheldon Rd to Lotz Rd
JN 115117
PR # 4710470 MP 3.440 – 3.516: Warren Rd/Sheldon Rd Intersection
PR # 4710470 MP 3.516 – 3.932: Warren Rd from Sheldon to Morton Taylor Rd
PR # 4710470 MP 3.932 – 4.026: Warren Rd/Morton Taylor Rd Intersection
PR # 4710470 MP 4.026 – 4.430: Warren Rd from Morton Taylor Rd to Lilley Rd
PR # 4710470 MP 4.430 – 4.524: Warren Rd/Lilley Rd Intersection
PR # 4710470 MP 4.524 – 5.220: Warren Rd from Lilley Rd to Haggerty Rd
PR # 4710470 MP 5.220 – 5.314: Warren Rd/Haggerty Rd Intersection
PR # 4710470 MP 5.314 – 5.840: Warren Rd from Haggerty Rd to Lotz Rd
PR # 4710470 MP 5.840 – 5.916: Warren Rd/Lotz Rd Intersection
*Please See the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for the
Warren Rd/Haggerty Road intersection crash details

1) Crash Analysis
A crash analysis on Warren Rd from Sheldon Rd to Lotz Rd was conducted for a four-year period
between January 1st, 2007 and December 31st, 2010.  The crash data utilized in this analysis was
developed from Southeast Michigan Council of Governments (SEMCOG) crash data.  Please
note that for this analysis, the Warren Rd/Haggerty Rd intersection is not included as it is
detailed in the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis.

Warren Rd is a two-lane to five-lane, undivided, east-west collector-distributor located one mile
north of M-153. The land use in this study area consists of both commercial and residential
uses, with multiple un-signalized drives to subdivisions and businesses. Current lane and
shoulder widths include 12 foot driving lanes with varying 6 to 8 foot shoulders in non-curbed
sections.

Overall trends for this segment of roadway are: approximately fifty two percent (52%) of the
overall crashes were rear end straight crashes; with the next closest being angle crashes,
consisting of approximately seventeen percent (17%) of the overall total.  The intersection with
the  highest  percentage  of  total  crashes  was  the  Warren  Rd/Lilley  Rd  intersection,  which
accounted for approximately nineteen percent (19%) of the total crashes within this segment of
Warren Rd.  The road segment with the highest percentage of total crashes was the roadway
segment  between  Morton  Taylor  Rd  and  Lilley  Rd  which  accounted  for  approximately
seventeen percent (17%) of the total crashes within this segment of Warren Rd.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments and intersections within the limits of the analysis.  Crash
rates compare the number of crashes occurring in a road segment or intersection to the volume
of traffic utilizing the roadway facility.  The crash rates that have been calculated in this analysis
include total crash rates, fatal crash rates, injury crash rates, and property damage only (PDO)
crash rates.  Road segment crash rates are expressed in terms of “crashes per 100 million
vehicle miles traveled” and intersection rates in terms of “crashes per 1 million entering



Memorandum
vehicles”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time.  Road segment crash frequencies are in terms of “crashes per year
per mile” and intersection frequencies in terms of “crashes per year”.  Casualty ratios compare
the number of injury and fatal crashes to the total number of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above intersections and road
segments are shown in the following sections.  The distribution of crashes by type of collision
and location are shown in the following table.

Crash Type Location (See Key Below) Total Percentage
1 2 3 4 5 6 71 8 9

Single Motor Veh 1 0 1 0 2 6 - 5 5 20 10.53%
Head On 1 0 0 0 0 1 - 0 1 3 1.58%
Head On Left Turn 3 0 2 2 5 1 - 0 3 16 8.42%
Angle 5 2 10 2 8 0 - 0 5 32 16.84%
Rear End Straight 16 2 7 27 19 6 - 7 15 99 52.11%
Rear End Left Turn 0 0 0 1 0 0 - 0 0 1 0.53%
Side-Swipe Same 1 2 0 0 1 3 - 0 2 9 4.74%
Side-Swipe Opposite 0 0 0 0 1 1 - 1 1 4 2.11%
Other Object 2 0 0 1 1 1 - 1 0 6 3.16%
Total 29 6 20 33 37 19 - 14 32 190 100.00%

Location Key
1. Intersection: Warren Rd/Sheldon Rd
(PR 4710470: MP 3.440 – 3.516)

6. Segment: Warren Rd from Lilley Rd to Haggerty Rd
(PR 4710470: MP 4.524 – 5.220)

2. Segment: Warren Rd from Sheldon to Morton Taylor Rd
(PR 4710470: MP 3.516 – 3.932)

71. Intersection: Warren Rd/Haggerty Rd
(PR 4710470: MP 5.220 – 5.314)

3. Intersection: Warren Rd/Morton Taylor Rd
(PR 4710470: MP 3.932 – 4.026)

8. Segment: Warren Rd from Haggerty Rd to Lotz Rd
(PR 4710470: MP 5.314 – 5.840)

4. Segment: Warren Rd from Morton Taylor Rd to Lilley Rd
(PR 4710470: MP 4.026 – 4.430)

9. Intersection: Warren Rd/Lotz Rd
(PR 4710470: MP 5.840 – 5.916)

5. Intersection: Warren Rd/Lilley Rd
(PR 4710470: MP 4.430 – 4.524)

Table 1 Crash Analysis Summary

= Intersection

1 See Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for intersection crash details



Memorandum

Location (See Key)
1 2 3 4 5 6 7 8 9

Calculated Crash
Rate 0.881 51.072 0.571 319.592 0.881 149.252 - 108.432 1.321

Average Crash
Rate 0.924 288.93 0.924 288.93 0.924 288.93 - 288.93 0.874

Location (See Key)
1 2 3 4 5 6 7 8 9

Calculated
Casualty Ratio 0.34 0.17 0.30 0.36 0.24 0.16 - 0.14 0.25
Average Casualty
Ratio 0.221 0.232 0.221 0.232 0.221 0.232 - 0.232 0.231

Location (See Key)
1 2 3 4 5 6 7 8 9

Crash Frequency 7.251 3.612 5.001 20.422 9.251 6.822 - 6.652 8.001

Average Crash
Frequency 8.343 6.444 8.343 6.444 8.343 6.444 - 6.444 4.693

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)
4 Average crash rates in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic volumes

published by the Southeast Michigan Council of Governments (SEMCOG)

Table 3 Casualty Ratio Summary

 1 Average casualty ratio values for signalized intersections with similar traffic volumes published by the Southeast Michigan Council of
Governments (SEMCOG)

 2 Average casualty ratio values for roadway segments with intersections with similar traffic volumes published by the Southeast Michigan
Council of Governments (SEMCOG)

1 Crash frequency calculated in crashes per year
2 Crash frequency calculated in crashes per year per mile of roadway
3 Average crash frequencies in crashes per year for signalized intersections with similar traffic volumes published by the Southeast

Michigan Council of Governments (SEMCOG)
4 Average crash frequencies in crashes per year per mile for roadway segments with intersections with similar traffic volumes published by

the Southeast Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary
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Location (See Key)
1 2 3 4 5 6 7 8 9

Number of Injury
Crashes 10 1 6 12 9 3 - 2 8
Calculated Injury
Crash Rate 0.301 8.512 0.171 116.212 0.211 23.572 - 15.492 0.331

Average Injury
Crash Rate N/A3 52.94 N/A3 52.94 N/A3 52.94 - 52.94 N/A3

Number of Fatal
Crashes 0 0 0 0 0 0 - 0 0
Calculated Fatal
Crash Rate 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00
Average Fatal
Crash Rate N/A3 0.905 N/A3 0.905 N/A3 0.905 - 0.905 N/A3

Location (See Key)
1 2 3 4 5 6 7 8 9

Number Property
Damage Only
Crashes 19 5 14 21 28 16 - 12 24
Calculated PDO
Crash Rate 0.581 42.62 0.401 203.42 0.671 125.72 - 92.92 0.991

Average PDO
Crash Rate N/A3 235.14 N/A3 235.14 N/A3 235.14 - 235.14 N/A3

1. Warren Rd/Sheldon Rd Intersection (PR 4710470: MP 3.440 – 3.516)
The Warren Rd and Sheldon Rd intersection experienced twenty nine (29) crashes within the
four year analysis period.  Sixteen (16) (55.20%) crashes transpired as rear end straight crashes,
while five (5) (17.24%) angle crashes and three (3) (10.34%) head on left turn crashes also
occurred.  The remaining five (5) (17.22%) crashes consisted of single motor vehicle, head on,
side swipe same and other object crashes.

Table 5 Injury and Fatal Crash Rate Summary

1 Injury crash rates calculated in crashes per 1 million entering vehicles
2 Injury crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway Safety
 Planning or the Southeast Michigan Council of Governments

4 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

5 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average property damage only crash rates in number of crashes per 1 million entering vehicles are available from the Michigan
 Office of Highway Safety Planning (MOHSP) or the Southeast Michigan Council of Governments (SEMCOG)

4 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
Highway Safety Planning (MOHSP)
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Of the twenty nine (29) crashes that occurred, there were zero (0) fatal crashes and ten (10)
injury related crashes.  Of the ten (10) injury crashes, one (1) was an A-Level (incapacitating)
injury.  See Table 7 for details involving the A-Level crash.  The remaining nineteen (19) crashes
were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 3.477
Sheldon Rd
Intersection

A Head
On Snowy

Snow/
Blowing
Snow

No

UD-10 information states that Vehicle 2 was
traveling westbound in the right through lane
when they entered the Sheldon Rd
intersection on a green light. Vehicle 1 was
traveling eastbound and crossed left of center
striking Vehicle 2. The driver of Vehicle 1
stated they were trying to turn right onto
southbound, but did not know what happened
after this. The driver of Vehicle 1 was cited for
driving left of center.

A  review  of  the  A-Level  injury  crash  does  not  show  a  clear  cause  for  this  crash.   The  crash
occurred at 6:20 PM with snowy weather and road conditions.  The driver of Vehicle 1, which
was traveling eastbound on Warren Rd, stated that they were trying to turn right onto
southbound Sheldon Rd but does not remember anything that happened after.  The driver of
Vehicle 2, which was traveling westbound in the right through lane on Warren Rd, stated they
entered the intersection on a green light but also does not remember what happened after.  A
witness stated in the UD-10 report only that they observed Vehicle 1 cross into the westbound
lanes.  As shown in the UD-10 report weather and road conditions at the time of the crash were
snowy and snow/blowing snow, respectively.

The crash rate for this intersection is 0.88 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.30 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.34 which is higher than the SEMCOG average of 0.22.
The crash frequency of 7.25 crashes per year is less than the average for signalized intersections
with similar traffic volumes at 8.34 crashes per year.

Table 7 Warren Rd/Sheldon Rd Intersection – A-Level Injury Crash Details
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2. Warren Rd from Sheldon to Morton Taylor Rd (PR 4710470: MP 3.516 – 3.932)
This 0.416 mile segment of roadway experienced six (6) crashes within the four (4) year analysis
period.  Two (2) (33.33%) crashes transpired as rear end straight crashes, two (2) (33.33%) were
angle crashes, and two (2) (33.33%) were side swipe same.

Of the six (6) crashes that occurred, there were zero (0) fatal crashes and one (1) injury crash,
which was not an A-Level (incapacitating) injury crash.  The remaining five (5) crashes were PDO
(Property Damage Only) crashes.

The crash rate for the above segment of roadway is 51.07 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 8.51 and 0.00 crashes per 100 million vehicle miles traveled,
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.17 and 3.61 crashes
per year per mile, respectively.  Both are lower than regional averages of 0.23 and 6.44 crashes
per year per mile, respectively.

3. Warren Rd/Morton Taylor Rd Intersection (PR 4710470: MP 3.932 – 4.026)
The Warren Rd/Morton Taylor Rd intersection experienced twenty (20) crashes within the four
year analysis period.  Ten (10) (50.0%) crashes transpired as angle crashes, while seven (7)
(35.0%) rear end straight crashes, two (2) (10.0%) head on left turn crashes, and one (1) (5.0%)
single motor vehicle crash also occurred.  Please note, based on field review, this intersection
was recently widened to include exclusive left-turn lanes with protected left-turn traffic signal
phasing, which will likely reduce angle, rear end, and left turn crashes.

Of the twenty (20) crashes that occurred, there were zero (0) fatal crashes and six (6) injury
related crashes.  Of the six (6) injury crashes, one (1) was an A-Level (incapacitating) injury.  See
Table 8 for details involving the A-Level crash.  The remaining fourteen (14) crashes were PDO
(Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 3.979
Morton

Taylor Rd
Intersection

A Angle Dry Clear No

UD-10 information states that Vehicle 2 was
eastbound on Warren Rd when Vehicle 1,
which was in the westbound left turn lane,
turned left in front of Vehicle 2 causing the
collision. The driver of Vehicle 1 was cited for
this crash.

A review of the A-Level injury crash shows that failure to yield right of way was the cause of this
crash.  The crash occurred at 11:00 AM with clear and dry weather and road conditions.  The

Table 8 Warren Rd/Morton Taylor Rd Intersection – A-Level Injury Crash Details
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available UD-10 information does not state why the driver of Vehicle 1 turned left in front of
Vehicle 2 or if Vehicle 2 was not able to see Vehiclev1.  Based upon field reviews of the
intersections on Warren Rd, aggressive driving techniques at intersections are used by drivers
because of large queues.

The crash rate for this intersection is 0.57 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.17 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.30 which is higher than the SEMCOG average of 0.22.
The crash frequency of 5.00 crashes per year is less than the average for signalized intersections
with similar traffic volumes at 8.34 crashes per year.

4. Warren Rd from Morton Taylor Rd to Lilley Rd (PR 4710470: MP 4.026 – 4.430)
This 0.404 mile segment of roadway experienced thirty three (33) crashes within the four (4)
year analysis period.  Twenty seven (27) (81.82%) crashes transpired as rear end straight
crashes, two (2) (6.06%) were angle crashes, two (2) (6.06%) were head on left turn crashes,
one (1) (3.03) was a rear end left turn, and one (1) (3.03%) was an other object crash.

Of the thirty three (33) crashes that occurred, there were zero (0) fatal crashes and twelve (12)
injury crashes.  Of the twelve (12) injury crashes, zero (0) were A-Level (incapacitating) injuries.
The remaining twenty one (21) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 319.59 crashes per 100 million vehicle miles
traveled.  This is higher than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 116.21 and 0.00 crashes per 100 million vehicle miles traveled,
respectively.  The injury rate is higher and the fatal rate is lower than the statewide averages of
52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.36 and 20.42 crashes
per year per mile, respectively, both of which are higher than regional averages of 0.23 and
6.44 crashes per year per mile, respectively.

5. Warren Rd/Lilley Rd Intersection (PR 4710470: MP 4.430 – 4.524)
The Warren Rd/Lilley Rd intersection experienced thirty seven (37) crashes within the four year
analysis period.  Nineteen (19) (51.35%) crashes transpired as rear end straight crashes, while
eight (8) (21.62%) angle crashes, and five (5) (13.51%) head on left turn crashes occurred.  The
remaining  five  (5)  (13.52%)  crashes  consisted  of  single  motor  vehicle,  side  swipe  same,  side
swipe opposite, and other object crashes.  Please note, based upon field review, this
intersection was recently widened to include exclusive right-turn lanes on the eastbound,
westbound, and southbound approaches which will increase the capacity of the intersection.
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This may reduce the occurrences of rear end crashes by reducing queue lengths and reduce all
crash types by reducing aggressive maneuvers caused by inadequate intersection capacity.

Of the thirty seven (37) crashes that occurred, there were zero (0) fatal crashes and nine (9)
injury related crashes.  Of the nine (9) injury crashes, one (1) was an A-Level (incapacitating)
injury.  See  Table  9  for  details  involving  the  A-Level  crash.   The  remaining  twenty  eight  (28)
crashes were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 4.477
Lilley Rd

Intersection
A

Head
On–Left

Turn
Dry Clear No

UD-10 information states that Vehicle 2 was
traveling northbound on Lilley Rd when
Vehicle 1, which was in the southbound left
turn lane, turned in front of Vehicle 2, causing
the collision. The driver of Vehicle 1 was
cited for failure to yield.

A review of the A-Level injury crash shows that failure to yield right of way was the cause of this
crash.  The crash occurred at 11:00 PM with clear and dry weather and road conditions. The
available UD-10 information does not state why the driver of Vehicle 1 turned left in front of
Vehicle  2.   Based  on  field  reviews  of  the  intersections  on  Warren  Rd,  aggressive  driving
techniques at intersections are used by drivers because of large queues.

The crash rate for this intersection is 0.88 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.21 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.24 which is higher than the SEMCOG average of 0.22.
The crash frequency of 9.25 crashes per year is also higher than the average for signalized
intersections with similar traffic volumes at 8.34 crashes per year.

6. Warren Rd from Lilley Rd to Haggerty Rd (PR 4710470: MP 4.524 – 5.220)
This 0.696 mile segment of roadway experienced nineteen (19) crashes within the four (4) year
analysis period.  Six (6) (31.58%) crashes transpired as rear end straight crashes, six (6) (31.58%)
were single motor vehicle crashes, and three (3) (15.79%) were side swipe same crashes.  The
remaining four (4) (21.05%) crashes consisted of head on, head on left turn, side swipe
opposite, and other object crashes.

Of the nineteen (19) crashes that occurred, there were zero (0) fatal crashes and three (3) injury
crashes.   Of  the  three  (3)  injury  crashes,  zero  (0)  were  A-Level  (incapacitating)  injuries.   The
remaining sixteen (16) crashes were PDO (Property Damage Only) crashes.

Table 9 Warren Rd/Lilley Rd Intersection – A-Level Injury Crash Details
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The crash rate for the above segment of roadway is 149.25 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  23.57  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both rates are lower than the statewide averages of 52.9 injuries and 0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.16 and 6.82 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is slightly
higher than regional averages of 0.23 and 6.44 crashes per year per mile, respectively.

7. Warren Rd/Haggerty Rd Intersection (PR 4710470: MP 5.220 – 5.314)
Please refer to the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for the
details involving the crashes at this intersection.

8. Warren Rd from Haggerty Rd to Lotz Rd (PR 4710470: MP 5.314 – 5.840)
This 0.526 mile segment of roadway experienced fourteen (14) crashes within the four (4) year
analysis period.  Seven (7) (50.0%) crashes transpired as rear end straight crashes, five (5)
(35.71%) were single motor vehicle crashes, one (1) (7.14%) was a side swipe opposite crash,
and one (1) (7.14%) was an other object crash.

Of the fourteen (14) crashes that occurred, there were zero (0) fatal crashes and two (2) injury
crashes.  Of the two (2) injury crashes, zero (0) were A-Level (incapacitating) injuries.  The
remaining twelve (12) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 108.4 crashes per 100 million vehicle miles
traveled, which is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.   The injury and fatal rates
within  the  same  corridor  are  15.49  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both rates are lower than the statewide averages of 52.9 injuries and 0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.14 and 6.65 crashes
per year per mile, respectively.  The casualty ratio is lower but the crash frequency is slightly
higher than the regional averages of 0.23 and 6.44 crashes per year per mile, respectively.

9. Warren Rd/Lotz Rd Intersection (PR 4710470: MP 5.840 – 5.916)
The Warren Rd/Lotz Rd intersection experienced thirty two (32) crashes within the four (4) year
analysis period.  Fifteen (15) (46.88%) crashes transpired as rear end straight crashes, while five
(5) (15.63%) single motor vehicle crashes, five (5) (15.63%) angle crashes, and three (3) (9.38%)
head on left turn crashes also occurred.  The remaining four (4) (12.48%) crashes consisted of
head on, side swipe same, and side swipe opposite crashes.
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Of  the  thirty  two  (32)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  eight  (8)
injury related crashes.  Of the eight (8) injury crashes, zero (0) were A-Level (incapacitating)
injury.  The remaining twenty four (24) crashes were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 1.32 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.87
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.33 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.25 which is slightly higher than the SEMCOG average
of 0.23.  The crash frequency of 8.00 crashes per year is also higher than the average for
signalized intersections with similar traffic volumes at 4.69 crashes per year.

Crash Concentration/Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1: The majority of crashes within the study area (99 or 52.11%) were a result of
rear end crashes.  This section of Warren Rd consists primarily of a two lane, two way roadway
with the exception of the segment between Sheldon Rd and Morton Taylor Rd, which consists
of a five lane undivided roadway.  There are multiple signalized intersections and un-signalized
drives for both residential access and commercial access on both sides of the road.  Rear end
crashes are common in areas that include features that require drivers to slow or stop in travel
lanes such as traffic signals or un-signalized intersections without dedicated turn lanes.

A review of the weather conditions was prepared to determine if poor pavement conditions led
to the high number of rear end crashes and is presented in the following table:

Pavement
Conditions

Rear End
Straight
Crashes

Percentage

Uncoded - Errors 0 0.00%
Dry 81 81.82%
Wet 12 12.12%
Icy 4 4.04%
Snow/Blowing Snow 1 1.01%
Muddy 0 0.00%
Slushy 1 1.01%
Covered With Debris 0 0.00%
Other 0 0.00%
Total 99 100.00%

Table 10 Rear End Straight Pavement Conditions
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As  shown  in  Table  10,  the  majority  (81  or  81.82%)  of  the  rear  end  straight  crashes  occurred
under dry pavement conditions with the next highest (12 or 12.12%) occurring under wet
conditions.  Based on this review, poor pavement conditions did not play a significant role in
the high number of rear end crashes in this study area.

As shown in Table 2, segment 4 and intersection 9 (detailed in the location key) have overall
crash rates higher than the Michigan Office of Highway Safety Planning statewide average and
SEMCOG regional average for intersections with similar traffic volumes, respectively.  This is
due to the high number of rear end straight crashes occurring in this segment and at this
intersection constituting the majority of crashes in each as shown in Table 1.  It is notable that
in  segment  4,  from  Morton  Taylor  Rd  to  Lilley  Rd,  twenty  seven  (27)  of  the  thirty  three  (33)
total crashes were rear end straight crashes, constituting approximately eight two percent
(81.82%) of the total crashes within this segment of roadway.

In addition, segment 4 had an injury rate significantly higher than the Michigan Office of
Highway Safety Planning statewide average injury rate as shown in Table 5.  However, no fatal
or A-Level (incapacitating) injury crashes occurred in this segment.  All three A-Level
(incapacitating) injuries transpired at intersections and will be detailed in the following section.

Countermeasure Recommendation: A review of the need for a two-way left-turn lane between
Morton Taylor Rd and Lilley Rd should be provided to allow slowing vehicles that are turning
into  drives  on  this  segment  of  road  to  exit  the  through  lane.   Based  upon  Federal  Highway
Administration (FHWA) crash reduction factors, the addition of a two-way left-turn lane could
result in a 30% reduction in crashes.

Right-of-Way Impacts:  None

Estimated Cost:  $639,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 24.45.
See the end of this section for the results of this analysis.

Crash Pattern #2:  Crash concentrations were observed at each of the signalized intersections in
this study area with the crash details for each outlined in Table 1.  Fifty seven (57) (57.58%) of
the rear  end straight  crashes and twenty eight  (28)  (87.50%) of  the angle crashes occurred at
one of these intersections.  Of the four (4) signalized intersections, only the Warren Rd/Lotz Rd
intersection exceeded the SEMCOG average intersection crash rate for signalized intersections
with  similar  traffic  volumes.  Currently,  the  Lilley  Rd  and  Lotz  Rd  intersections  have  left  turn
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lanes but not a left turn phase.  All other intersections along the Warren Rd corridor have
protected left-turn phasing.

Of the forty eight (48) injury crashes, three (3) were A-Level (incapacitating) injury crashes, and
each transpired at a signalized intersection.  A review of the UD-10 reports for these high
severity crashes shows that two (2) involved a left-turning vehicle turning in front of another
vehicle, and one (1) involved a driver losing control during snowy road and weather conditions.

Countermeasure Recommendation: Review of the need for protected left-turn traffic signal
phasing  and  review  of  the  existing  clearance  intervals  should  be  provided  for  the  signalized
intersections of Sheldon Rd, Morton Taylor Rd, Lilley Rd, and Lotz Rd with Warren Rd to ensure
adequate time is provided for motorists to perceive the changing signal phases and react
accordingly.

Right-of-Way Impacts:  None

Estimated Cost:  $14,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.06.
See the end of this section for the results of this analysis.
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Provide two-way left-turn lane %REDUCTION 30%

16 6 5 6 0
16 6 5 6 0

0 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 0  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $639,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 Warren Rd Crash Analysis - Crash Pattern #1
Warren Rd from Morton Taylor to Lilley
4710470
4.026-4.430
Provide Two-way left-turn lane



TOR '11 Date 11-Jul-12
Project: Warren Rd Crash Analysis - Crash Pattern #1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4710470 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $81,675
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 9.9
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $20,419
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $26,138

C = Project  Cost $639,000

TOR=C/B=COST/ANNUAL BENEFIT= 24.45

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

4.026-4.430



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Provide Left Turn Phase %REDUCTION 36%

39 39 24 16 0
38 38 23 16 0

1 1 1 0 0
-  -  - -  - -  -
Improve Signal Timing %REDUCTION 8%

39 39 24 16 0
38 38 23 16 0

1 1 1 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 3  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $14,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 Warren Rd Crash Analysis - Crash Pattern #2

Warren Rd / Sheldon, Morton Taylor, Lilley, & Lotz Rd Intersections
4710470
Varies
Provide Left Turn Phase & Improve Signal Timing

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: Warren Rd Crash Analysis - Crash Pattern #2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4710470 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $695,798
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 1.3
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 50.6
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $173,950
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $222,670

C = Project  Cost $14,000

TOR=C/B=COST/ANNUAL BENEFIT= 0.06

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



Memorandum

Crash Analysis: Cherry Hill Rd from Sheldon Rd to Lotz Rd
CS 82081 - JN 115117
PR # 1607409 MP 3.444 – 3.520: Cherry Hill Rd/Sheldon Rd Intersection
PR # 1607409 MP 3.520 – 4.433: Cherry Hill Rd from Sheldon Rd to Lilley Rd
PR # 1607409 MP 4.433 – 4.527: Cherry Hill Rd/Lilley Rd Intersection
PR # 1607409 MP 4.527 – 4.929: Cherry Hill Rd from Lilley Rd to Haggerty Rd
PR # 1607409 MP 4.929 – 5.023: Cherry Hill Rd/Haggerty Rd Intersection*
PR # 1607409 MP 5.023 – 5.452: Cherry Hill Rd from Haggerty Rd to Lotz Rd
PR # 1607409 MP 5.452 – 5.528: Cherry Hill Rd/Lotz Rd Intersection
*Please See the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for the
Cherry Hill/Haggerty Road intersection crash details

1) Crash Analysis
A crash analysis on Cherry Hill Rd from Sheldon Rd to Lotz Rd was conducted for a four-year
period between January 1st, 2007 and December 31st, 2010.  The crash data utilized in this
analysis was developed from Southeast Michigan Council of Governments (SEMCOG) crash
data.  Please  note  that  for  this  analysis,  the  Cherry  Hill  Rd/Haggerty  Rd  intersection  is  not
included  as  it  is  detailed  in  the Haggerty Road from Cherry Hill Road to Warren Road Crash
Analysis.

Cherry Hill Rd is a two lane, undivided, east-west collector-distributor located one mile south
and paralleling M-153.  The land use surrounding this study area is primarily residential with
access to subdivisions and apartment complexes.  Current lane and shoulder widths include 12
foot driving lanes with varying 6 to 8 foot shoulders in non-curbed sections.

Overall trends for this segment of roadway are: approximately forty four percent (44%) of the
overall crashes were rear end straight crashes; with the next most frequent crash type being
angle crashes, consisting of approximately twenty four percent (24%) of the overall total. Of the
intersections, the Cherry Hill Rd / Lilley Rd intersection had the highest percentage of total
crashes accounting for approximately twenty six percent (26%) of the total crashes.  The road
segment with the highest percentage of total crashes was the roadway segment between
Sheldon Rd and Lilley Rd, which accounted for approximately twenty six percent (26%) of the
total crashes.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments and intersections within the limits of the analysis.  Crash
rates compare the number of crashes occurring in a road segment or intersection to the volume
of traffic utilizing the roadway facility.  The crash rates that have been calculated in this analysis
include total crash rates, fatal crash rates, injury crash rates, and property damage only (PDO)
crash rates.  Road segment crash rates are expressed in terms of “crashes per 100 million
vehicle miles traveled” and intersection rates in terms of “crashes per 1 million entering
vehicles”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time.  Road segment crash frequencies are in terms of “crashes per year



Memorandum
per mile” and intersection frequencies in terms of “crashes per year”.  Casualty ratios compare
the number of injury and fatal crashes to the total number of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above intersections and road
segments are shown in the following sections.  The distribution of crashes by type of collision
and location are shown in the following table.

Crash Type Location (See Key Below) Total Percentage1 2 3 4 51 6 7
Single Motor Veh 2 10 2 5 - 2 5 26 12.44%
Head On 0 2 1 0 - 0 0 3 1.44%
Head On Left Turn 2 2 7 0 - 0 0 11 5.26%
Angle 8 10 19 1 - 1 11 50 23.92%
Rear End Straight 12 16 19 15 - 22 9 93 44.50%
Rear End Left Turn 0 1 2 0 - 0 0 3 1.44%
Rear End Right Turn 0 0 1 0 - 0 0 1 0.48%
Side-Swipe Same 3 3 3 1 - 1 0 11 5.26%
Side-Swipe Opposite 0 4 1 1 - 0 0 6 2.87%
Other Object 1 1 0 0 - 2 1 5 2.39%

Total 28 49 55 23 - 28 26 209 100.00%

Location Key
1. Intersection: Cherry Hill Rd/Sheldon Rd
(PR 1607409:  MP 3.444 – 3.520)

51. Intersection: Cherry Hill Rd/Haggerty Rd
(PR 1607409: MP 4.929 – 5.023)

2. Segment: Cherry Hill Rd from Sheldon Rd to
Lilley Rd (PR 1607409: MP 3.520 – 4.433)

6. Segment: Cherry Hill Rd from Haggerty Rd to
Lotz Rd (PR 1607409: MP 5.023 – 5.452)

3. Intersection: Cherry Hill Rd/Lilley Rd
(PR 1607409: MP 4.433 – 4.527)

7. Intersection: Cherry Hill Rd/Lotz Rd
(PR 1607409: MP 5.452 – 5.528)

4. Segment: Cherry Hill Rd from Lilley Rd to
Haggerty Rd (PR 1607409: MP 4.527 – 4.929)

Location (See Key)
1 2 3 4 5 6 7

Calculated Crash Rate 0.661 198.102 1.141 218.322 - 255.412 0.861

Average Crash Rate 0.924 288.903 0.974 288.903 - 288.903 0.924

Table 1 Crash Analysis Summary

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)
4 Average crash rates in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic

volumes published by the Southeast Michigan Council of Governments (SEMCOG)

= Intersection

1 See Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for intersection crash details
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Location (See Key)
1 2 3 4 5 6 7

Casualty Ratio 0.18 0.22 0.20 0.26 - 0.32 0.46
Average Casualty Ratio 0.221 0.232 0.221 0.232 - 0.232 0.221

Location (See Key)
1 2 3 4 5 6 7

Crash Frequency 7.001 13.422 13.751 14.302 - 16.322 6.501

Average Crash
Frequency 8.343 6.444 12.273 6.444 - 6.444 8.343

Location (See Key)

1 2 3 4 5 6 7
Number of Injury
Crashes 5 11 11 6 - 9 12
Calculated Injury
Crash Rate 0.121 44.472 0.231 56.952 - 82.102 0.401

Average Injury Crash
Rate N/A3 52.95 N/A3 52.95 - 52.95 N/A3

Number of Fatal
Crashes 0 0 0 0 - 0 0
Calculated Fatal Crash
Rate 0.00 0.00 0.00 0.00 - 0.00 0.00
Average Fatal Crash
Rate N/A3 0.904 N/A3 0.904 - 0.904 N/A3

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for signalized intersections with similar traffic volumes published by the Southeast Michigan
Council of Governments (SEMCOG)

2 Average casualty ratio values for roadway segments with intersections and similar traffic volumes published by the
Southeast Michigan Council of Governments (SEMCOG)

1 Crash frequency calculated in crashes per year
2 Crash frequency calculated in crashes per year per mile of roadway
3 Average crash frequencies in crashes per year for signalized intersections with similar traffic volumes published by the

Southeast Michigan Council of Governments (SEMCOG)
4 Average crash frequencies in crashes per year per mile for roadway segments with intersections and similar traffic volumes

published by the Southeast Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary

Table 5 Injury and Fatal Crash Rate Summary

1 Injury crash rates calculated in crashes per 1 million entering vehicles
2 Injury crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway Safety
 Planning or the Southeast Michigan Council of Governments

4 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

5 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)
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Location (See Key)
1 2 3 4 5 6 7

Number of Property
Damage Only
Crashes 23 38 44 17 - 19 14

Calculated PDO
Crash Rate 0.551 153.632 0.911 161.362 - 173.312 0.471

Average PDO Crash
Rate N/A3 235.14 N/A3 235.14 - 235.14 N/A3

1. Cherry Hill Rd / Sheldon Rd Intersection (PR 1607409: MP 3.444 – 3.520)
The Cherry Hill Rd / Sheldon Rd intersection experienced twenty eight (28) crashes within four
(4) year analysis period.  Twelve (12) (42.86%) crashes transpired as rear end straight crashes,
while eight (8) (28.57%) angle crashes and three (3) (10.71%) side swipe same crashes also
occurred.  The remaining five (5) (17.86%) crashes consisted of single motor vehicle, head on
left turn, and other object crashes.

Of  the  twenty  eight  (28)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  five  (5)
injury related crashes.  No injury crashes were A-Level (incapacitating) injuries.  The remaining
twenty three (23) crashes were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 0.66 crashes per 1 million entering vehicles, which is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.12 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.18 which is lower than the SEMCOG average of 0.22.
The  crash  frequency  of  7.0  crashes  per  year  is  also  lower  than  the  regional  average  for
signalized intersections with similar traffic volumes at 8.34 crashes per year.

2. Cherry Hill Rd from Sheldon Rd to Lilley Rd (PR 1607409: MP 3.520 – 4.433)
This 0.913 mile segment of roadway experienced forty nine (49) crashes within the four (4) year
analysis period. Sixteen (16) (32.65%) crashes transpired as rear end straight crashes, while ten
(10) (20.41%) single motor vehicle and ten (10) (20.41%) angle crashes also occurred.  The
remaining thirteen (13) (26.53%) crashes consisted of head on, head on left turn, rear end left
turn, side swipe same, side swipe opposite, and other object crashes.

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average property damage only crash rates in number of crashes per 1 million entering vehicles are available from the Michigan
 Office of Highway Safety Planning (MOHSP) or  the Southeast Michigan Council of Governments (SEMCOG)

4 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
Highway Safety Planning (MOHSP)
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Of the forty nine (49) crashes that occurred, there were zero (0) fatal crashes and eleven (11)
injury crashes.  Of the eleven (11) injury crashes zero (0) were A-Level (incapacitating) injuries.
The remaining thirty eight (38) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 198.10 crashes per 100 million vehicle miles
traveled.  This is lower that the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  44.47  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both rates are lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.22 and 13.42 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.23 and 6.44 crashes per year per mile, respectively.

3. Cherry Hill Rd / Lilley Rd Intersection (PR 1607409: MP 4.433 – 4.527)
The Cherry Hill Rd / Lilley Rd intersection experienced fifty five (55) crashes within the four (4)
year analysis period.  Nineteen (19) (34.55%) crashes transpired as rear end straight crashes,
while nineteen (19) (34.55%) angle crashes and seven (7) (12.73%) head on left turn crashes
also occurred.  The remaining ten (10) (18.17%) crashes consisted of single motor vehicle, head
on, rear end right turn, side swipe same, and side swipe opposite crashes.

Of  the  fifty  five  (55)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  eleven  (11)
injury related crashes.  Of the eleven (11) injury crashes one (1) was an A-Level (incapacitating)
injury.  See Table 7 for details involving the A-Level crash.  The remaining forty four (44) crashes
were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 4.48
Lilley Rd

Intersection
A Angle Dry Clear No

UD-10 information states that Vehicle 1 was
traveling westbound on Cherry Hill Rd and entered
the Cherry Hill Rd/Lilley Rd intersection on a yellow
light. Vehicle 2 was in the eastbound left turn lane
and the driver thought that Vehicle 1 was going to
stop and proceeded to turn left and was struck by
Vehicle 1. The drivers of both vehicles were issued
citations for disregarding traffic control. The crash
occurred in the daylight and the weather was clear.

The crash rate for this intersection is 1.14 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.97
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.23 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

Table 7 Cherry Hill Rd / Lilley Rd Intersection – A-Level Injury Crash Details
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The casualty ratio for this intersection is 0.20 which is lower than the SEMCOG average of 0.22.
The crash frequency of 13.75 crashes per year is greater than the average for signalized
intersections with similar traffic volumes at 12.27 crashes per year.

4. Cherry Hill Rd from Lilley Rd to Haggerty Rd (PR 1607409: MP 4.527 – 4.929)
This 0.402 mile segment of roadway experienced twenty three (23) crashes within the four (4)
year analysis period.  Fifteen (15) (65.22%) crashes transpired as rear end straight crashes,
while five (5) (21.74%) single motor vehicle crashes also occurred.  The remaining three (3)
(13.04%) crashes consisted of angle, side swipe same and side swipe opposite crashes.

Of  the  twenty  three  (23)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  six  (6)
injury crashes.  Of the six (6) injury crashes zero (0) were A-Level (incapacitating) injuries.  The
remaining seventeen (17) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 218.32 crashes per 100 million vehicle miles
traveled, which is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  56.95  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.   The  injury  rate  is  slightly  higher  and  the  fatal  rate  is  lower  than  statewide
averages of 52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.26 and 14.30 crashes
per year per mile, respectively, which are both higher than the regional averages of 0.23 and
6.44 crashes per year per mile, respectively.

5. Cherry Hill Rd / Haggerty Rd Intersection (PR 1607409: MP 4.929 – 5.023)
Please refer to the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for the
details involving the crashes at this intersection.

6. Cherry Hill Rd from Haggerty Rd to Lotz Rd (PR 1607409: MP 5.023 – 5.452)
This 0.429 mile segment of roadway experienced twenty eight (28) crashes within the four (4)
year analysis period.  Twenty two (22) (78.57%) crashes transpired as rear end straight crashes,
while two (2) (7.14%) other object and two (2) (7.14) single motor vehicle crashes also
occurred.   The  remaining  two  (2)  (7.15%)  crashes  consisted  of  angle,  and  side  swipe  same
crashes.

Of the twenty eight (28) crashes that occurred, there were zero (0) fatal crashes and nine (9)
injury crashes.  Of the nine (9) injury crashes zero (0) were A-Level (incapacitating) injuries.  The
remaining nineteen (19) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 255.41 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  82.10  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
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respectively.  The injury rate is higher and the fatal rate is lower than statewide averages of
52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.32 and 16.32 crashes
per year per mile, respectively, which are both higher than the regional averages of 0.23 and
6.44 crashes per year per mile, respectively.

7. Cherry Hill Rd / Lotz Rd Intersection (PR 1607409: MP 5.452 – 5.528)
The Cherry Hill Rd / Lotz Rd intersection experienced twenty six (26) crashes within the four (4)
year analysis period.  Eleven (11) (42.31%) crashes transpired as angle crashes, while nine (9)
(34.62%) rear end straight crashes, five (5) (19.22%) single motor vehicle crashes, and one (1)
(3.85%) other object crash also occurred.

Of the twenty six (26) crashes that occurred, there were zero (0) fatal crashes and twelve (12)
injury related crashes.  Of the twelve (12) injury crashes one (1) was an A-Level (incapacitating)
injury.  See Table 8 for details involving the A-Level injury crash.  The remaining fourteen (14)
crashes were PDO (Property Damage Only) crashes.

Location Severity Crash
Type

Road
Surface

Condition
Weather

Condition
Alcohol
a factor Notes (UD-10 Information)

MP 5.488
Lotz Rd

Intersection
A Angle Dry Clear No

UD-10 information states that Vehicle 2 was
traveling northbound on Lotz Rd and entered
the Cherry Hill Rd/Lotz Rd intersection with a
green light. Vehicle 1 was traveling westbound
on Cherry Hill Rd and ran the red light at the
intersection, striking Vehicle 2. No drugs or
alcohol were reported and the crash occurred
during daylight with clear weather conditions.
The driver of Vehicle 1 was issued a citation
for running a red light.

The crash rate for this intersection is 0.86 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.40 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.46 which is higher than the SEMCOG average of 0.22.
The crash frequency of 6.50 crashes per year is lower than the average for signalized
intersections with similar traffic volumes at 8.34 crashes per year.

Table 8 Cherry Hill Rd / Lotz Rd Intersection – A-Level Injuries
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Crash Concentration / Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1:  Crash concentrations were observed at each of the signalized intersections in
this study area with the crash details for each outlined in Table 1.  The crash types that made up
the majority of the crashes at these intersections include rear end straight and angle crashes.
Forty (40 or 43.01%) of the rear end straight and thirty eight (38 or 76.00%) of the angle crashes
occurred at a signalized intersection.  Of the three (3) signalized intersections, the Cherry Hill Rd
/ Lilley Rd intersection exceeded the SEMCOG average intersection crash rate for signalized
intersections with similar traffic volumes and accounted for approximately twenty six (26.32%)
of the total crashes noted in this analysis.

Of the fifty two (52) injury crashes, two were A-Level (incapacitating) injury crashes and both
happened at a signalized intersection.  A review of the UD-10 reports for these crashes shows
that one (1) involved a left-turning vehicle turning in front of another vehicle on a yellow light
at the Lilley Rd intersection, and one (1) involved a driver disobeying a stop light at the Lotz Rd
intersection.  Please note, left-turn phasing is currently present at the Lilley Rd intersection
only.

Countermeasure Recommendation: Review of the existing clearance intervals should be
provided for the signalized intersections of Cherry Hill Rd with Sheldon Rd, Lilley Rd, and Lotz Rd
to ensure adequate time is provided for motorists to perceive the changing signal phases and
react accordingly.  Also, review of the need for protected left turn phasing at the signalized
intersection of Cherry Hill Rd with Sheldon Rd should be provided.

Right-of-Way Impacts:  None

Estimated Cost:  $14,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.23.
See the end of this section for the results of this analysis.

Crash Pattern #2:  Although the crash rate for the Cherry Hill / Lotz Rd intersection is below the
statewide average for similar facilities, it was noted that a high percentage of the crashes
occurring at this intersection were a result of angle crashes.  Of the twenty-six (26) total crashes
that occurred at this intersection, eleven (11) (42.31%) were caused by angle crashes.

Countermeasure Recommendation: This intersection currently does not employ protected left-
turn phasing.  Review of the need for left-turn phasing should be provided.
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Right-of-Way Impacts:  None

Estimated Cost:  $3,500

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.07.
See the end of this section for the results of this analysis.

Crash Pattern #3:  As  shown  in  Table  1,  55  of  the  209  (26.32%)  of  the  crashes  that  occurred
within the Cherry Hill corridor, occurred at the Cherry Hill / Lilley Rd intersection.  Of these 55
crashes, 19 angle and 19 rear end (34.55% each) occurred.   As noted earlier, this crash analysis
reviewed the four-year period between January 1st, 2007 and December 31st, 2010.  In 2010,
traffic signal modifications were implemented at this intersection, including left-turn phasing
which may mitigate both of these crash types.

Countermeasure Recommendation: Further review of this intersection should be provided as
crash data is available for conditions after the implementation of these revised signal
timings/phasing.

Right-of-Way Impacts:  None

Estimated Cost:  None
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Improve Signal Timing %REDUCTION 8%

18 32 31 28 0
17 32 30 28 0

1 0 1 0 0
-  -  - -  - -  -
Provide protected left turn phase %REDUCTION 36%

5 9 4 10 0
5 9 4 10 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 2  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $14,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 Cherry Hill Crash Analysis - Crash Pattern #1
Cherry Hill with Sheldon, Lilley, & Lotz Rd
1607409
Varies
Improve Signal Timing (All) & Left turn phase (Cherry Hill/Sheldon)



TOR '11 Date 11-Jul-12
Project: Cherry Hill Crash Analysis - Crash Pattern #1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1607409 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $187,519
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.2
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 18.6
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $46,880
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $60,010

C = Project  Cost $14,000

TOR=C/B=COST/ANNUAL BENEFIT= 0.23

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Provide protected left turn phase %REDUCTION 36%

5 6 11 4 0
4 6 11 4 0
1 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 1  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $3,500  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 Cherry Hill Crash Analysis - Crash Pattern #2

Cherry Hill / Lotz Rd Intersection
1607409
5.452-5.528
Add Left Turn Phase

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: Cherry Hill Crash Analysis - Crash Pattern #2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1607409 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $150,163
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.4
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 9.0
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21] $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $37,541
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $48,055

C = Project  Cost $3,500

TOR=C/B=COST/ANNUAL BENEFIT= 0.07

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

5.452-5.528
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To: CDM Smith From: Bergmann Associates

Date: June 7, 2013 Re:  Highway Safety Manual  
        

Overview of the Highway Safety Manual 
The Highway Safety Manual (HSM) is a safety review tool developed and published by the American 
Association of State Highway and Transportation Officials (AASHTO).  It was created by the culmination 
of many safety professionals, task forces and groups to gather and publish research regarding safety 
analysis as well as to develop a comprehensive method to assist agencies in their efforts to integrate 
safety into their decision making process. This final effort was published by AASHTO in 2010.  

The HSM is designed to take the guesswork out of safety analyses by providing tools to conduct a 
quantitative analysis of a roadway or intersection as a function of its cross-sectional features. To do 
this, it focuses on objective safety (a quantitative measure) independent of the observer, rather than 
on subjective safety (the perception of how safe a person feels about a transportation system). The 
center of this objective analysis is to estimate an expected average crash frequency (the expected 
crashes per year) for a given site. To do this, the HSM utilizes the predictive method which combines 
statistical safety performance functions with the observed crash frequency at a given site to estimate a 
long term average for the crash frequency. 

Use of the Highway Safety Manual in the Road Safety Audit 
To investigate and compare each of the crash mitigations that were suggested during the road safety 
audit, a benefit-to-cost ratio was calculated for each. The Highway Safety Manual was utilized during 
this process to estimate the existing average expected crash frequency at each of the locations of 
interest.  Once the average expected crash frequency was calculated for each of the existing sites, the 
applicable crash modification factor was applied to determine the anticipated change in the crash 
frequency as a result of the suggested mitigations. A cost was then estimated for each of the 
mitigations and compared to the net benefit resulting from the change in crashes. The resulting 
benefit-to-cost ratio that was developed for each of suggested mitigations was then used for 
comparison purposes as a way to objectively evaluate the suggestions. 

Use of the Highway Safety Manual for the Final Suggested Alternatives 
Two alternatives for safety improvements throughout the M-153 corridor, Alternatives 2 and 3, were 
ultimately chosen for further investigation as a result of the feasibility review process. Alternative 2 
included adding additional lanes on M-153, the addition of dual left turn lanes at key intersections and 
other operational improvements. Alternative 3 included converting M-153 from an undivided five-lane 
roadway to a divided boulevard with crossovers for left-turning movements.  

The Highway Safety Manual was used in a similar manner as was previously discussed for the initial 
comparisons of the suggested mitigations for the RSA; to estimate an expected average crash 
frequency (the base conditions) for the entire corridor. It is important to note that when using the 
Highway Safety Manual to analyze a roadway corridor with intersections dividing similar roadway 
sections, the corridor is split into multiple roadway segments between each of the existing 



1427 W. Saginaw St.  //  Suite 200  // East  Lansing, MI 48823-3990  //  tel: 517.272.9835

Mem o ra nd um

intersections. Each of the individual roadway segments and intersections are then analyzed separately 
then compiled to create an aggregate estimate of the expected crash frequency throughout the length 
of the corridor. 

To determine the expected change in the average crash frequency as a result of the two alternatives, 
crash modification factors were selected that represented the modifications that were applicable to 
each of the roadway segments and intersections throughout the corridor for each alternative. For 
alternative 2, it was found that the intersection improvements, including the addition of left and right 
turn lanes, will decrease the crash frequency at the intersections. However, it was found that adding 
through travel lanes to the M-153 roadway segments increases the crash frequency because, while the 
additional lanes will increase capacity, it creates a situation where mid-block left turning vehicles have 
to cross more lanes. When the entire corridor was analyzed it was found that the aggregate change in 
crash frequency for alternative 2 was an approximate reduction in the average crash frequency of four 
percent (4%).  

Alternative 3 proposed to convert the M-153 corridor to a divided (boulevard) roadway section. This 
includes removing the left turning movements from the intersections and replacing them with indirect 
crossovers. It was found that this improvement has an anticipated reduction in crash frequency for 
intersections. Similarly, the addition of a separated median has an anticipated reduction in crash 
frequency for roadway segments as opposite bound traffic is separated by a physical barrier and mid-
block left turning movements are restricted to median crossovers. This lowers the number of conflict 
points from vehicles turning to/from the driveways along M-153. When the entire corridor was 
analyzed and the applicable crash reduction factors were applied, the total anticipated reduction in the 
crash frequency for the corridor was found to be thirty five percent (35%). 












