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Hazard Elimination Project Evaluation Documentation

Subject Location

Evaluation of Hazard Elimination Project W-3420 —
The Intersection of SR 2133 (Pleasant Ridge Rd) at SR 2137 (Old Oak Ridge Rd), SR 2271
(Prentiss Rd), and SR 2267 (Montague St) in Guilford County

Introduction

In an attempt to assess the safety of our roads, the Safety Evaluation Group of the Traffic Safety
Systems Management Section has evaluated the above project. The methodologies used in this
evaluation offer various philosophies and ideas, in an effort to provide objective countermeasure
crash reduction results. A naive before and after analysis has been completed to measure the
effectiveness of this hazard elimination project. This information is provided to you so the benefit
or lack of benefit for this type of project can be recognized and utilized for future projects.

Project Information and Background from the Project File Folder

The safety countermeasures chosen for the subject location were to:

1) Widen SR 2137 (Old Oak Ridge Rd) and both approaches of SR 2133 (Pleasant Ridge Rd) to
provide left turn lanes,

2) Realign SR 2137 (Old Oak Ridge Rd) to tee into SR 2133 (Pleasant Ridge Rd) across from SR
2271 (Prentiss Rd), and

3) Install a three-phase traffic signal with southbound protected-permitted phasing at the Treatment
Intersection.

The subject location is situated in a rural residential area. The speed limits on SR 2133 (Pleasant
Ridge Rd) and SR 2137 (Old Oak Ridge Rd) are 50 mph and 45 mph, respectively. Prior to the
improvements, the south leg of SR 2133 (Pleasant Ridge Rd) tied into SR 2137 (Old Oak Ridge Rd)
and the north leg of SR 2133 (Pleasant Ridge Rd) as a stop condition. SR 2271 (Prentiss Rd) tied
into the south leg of SR 2133 (Pleasant Ridge Rd) while SR 2267 (Montague St) tied into SR 2137
(Old Oak Ridge Rd) creating a five-legged intersection.

The initial crash analysis for this location was completed from March 1, 1991 through February 28,
1994 with a total of 23 reported crashes. According to the initial crash analysis, there were nine
Angle crashes, six Left Turn-Same Roadway crashes, five Rear End crashes, and three Run-Off-
Road crashes. The Project File Folder states that the five-legged intersection had restrictive sight
distance, which caused motorists to run stop signs and pull out in front of oncoming vehicles. The
project was completed on November 6, 1998 at a cost of $325,000.



Naive Before and After Analysis

After reviewing the hazard elimination project file folder along with all the crashes at the subject
location, the crash data omitted from this analysis to consider for an adequate construction period
was from June 1, 1998 through May 31, 1999. The before period consisted of reported crashes
from June 1, 1992 through May 31, 1998 (6 Years) and the after period consisted of reported
crashes from June 1, 1999 through May 31, 2005 (6 Years). The ending date for this analysis was
determined by the available crash data at the time the crash analysis was completed.

In order to include the left turn lanes within the project limits, the treatment data consisted of all
crashes within a 250 feet Y-line of the intersection on the south leg of SR 2133 (Pleasant Ridge Rd)
and within a 375 feet Y-line of the intersection on the north leg of SR 2133 (Pleasant Ridge Rd). In
addition, a 720 feet Y-line was used on the approach leg of SR 2137 (Old Oak Ridge Rd). Where
no left turn lanes were installed, a 150 feet Y-line was used on the approach legs of SR 2271
(Prentiss Rd) and SR 2267 (Montague St). Please see the attached Location Map for further detail.

The following table depicts the Naive Before and After Analysis for the Total Crashes and Target
Crashes at the treatment location. Please note that the Target Crashes for the applied
countermeasure were:

e Frontal Impact crashes, which include Left turn, same roadway; Left turn, different roadways;
Right turn, same roadway; Right turn, different roadways; Head on; and Angle AND

e Rear End crashes on the approaches of SR 2133 (Pleasant Ridge Rd) and SR 2137 (Old Oak
Ridge Rd).

Treatment Information
Before After Percent Reduction (-)/
Percent Increase (+)

Total Crashes 63 15 -76.2%

Total Severity Index 7.66 9.01 17.6%

Target - Frontal Impact Crashes 47 9 -80.9%

Target - Frontal Impact Severity Index 8.83 12.71 43.9%

Target — Rear End Crashes 12 4 -66.7%

Target — Rear End Severity Index 4.70 2.85 -39.4%
Volume 8400 14200 69.0%




Total Crash Information
Before After Percent Reduction (-)/
Percent Increase (+)

Fatal Injury Crashes 0 0 N/A
Non-Fatal Injury Crashes 29 7 -75.9%

Total Injury Crashes 29 7 -75.9%

Night Crashes 15 2 -86.7%

Wet Crashes 16 3 -81.3%

The naive before and after analysis at the treatment location resulted in a 76.2 percent decrease in
Total Crashes, an 80.9 percent decrease in Target Frontal Impact Crashes, a 66.7 percent decrease in
Target Rear End Crashes, and a 69.0 percent increase in Average Daily Traffic (ADT). Further
investigation shows there was a 17.6 percent increase in the Severity Index for Total Crashes, a 43.9
percent increase in the Severity Index for Target Frontal Impact Crashes, and a 39.4 percent
decrease in the Severity Index for Target Rear End Crashes. The before period ADT year was 1995
and the after period ADT year was 2002.

Results and Discussion

The naive before and after analysis involving the comparison of treatment actual before data versus
treatment actual after data resulted in a 76.2 percent decrease in Total Crashes, an 80.9 percent
decrease in Target Frontal Impact Crashes, and a 66.7 percent decrease in Target Rear End Crashes.

Further investigation shows there was a 17.6 percent increase in the Severity Index for Total
Crashes, a 43.9 percent increase in the Severity Index for Target Frontal Impact Crashes, and a 39.4
percent decrease in the Severity Index for Target Rear End Crashes. The summary results above
demonstrate that the Treatment Location appears to have had a substantial decrease in the number
of crashes from the before to the after period using naive methodologies. Although the severity
index increased for Total Crashes and Frontal Impact Crashes, both experienced a dramatic
decrease in the number of injury crashes from the before to the after period.

A breakdown of the Target crashes in the before and after period revealed the following results.
Rear End crashes on SR 2137 and SR 2133 were a component of the Target Crashes because of the
left-turn installation countermeasure on these approaches. In the before period, there were twelve
(12) Rear-End crashes at the Treatment Location, resulting in six (6) injury crashes. In the after
period, there were four (4) Rear-End crashes at the Treatment Location, resulting in one (1) injury
crash.

The Target Crashes for this evaluation also included Frontal Impact Crashes. In the before period,
fourteen (14) of the forty-seven (47) Frontal Impact crashes were caused by northbound vehicles on
SR 2133 pulling out in front of southbound vehicles on SR 2133. An additional twenty-one (21)
Frontal Impact crashes were caused by left-turning vehicles on SR 2137 choosing improper gaps
and turning in front of oncoming traffic. As previously stated, limited sight distance at the
intersection did appear to be an issue in this crash pattern. In the after period, there were nine (9)
Frontal Impact crashes. Seven (7) of these were caused by left-turning vehicles on southbound SR



2133 choosing improper gaps and turning in front of northbound SR 2133 traffic. The number of
Frontal Impact injury crashes decreased (by 77.3 percent) from twenty-two (22) in the before period
to five (5) in the after period.

Also notice that the number of Night crashes and Wet crashes decreased dramatically from the
before to the after period. The total number of Night crashes decreased (by 86.7 percent) from
fifteen (15) crashes in the before period to two (2) crashes in the after period. The total number of
Wet crashes decreased (by 81.3 percent) from sixteen (16) crashes in the before period to three (3)
crashes in the after period.

Please see the attached Treatment Site Photos. Photos are provided for all approaches of the
Treatment Intersection. The photos provided reflect the left-turn lane installations, the intersection
realignment, and the signal installation.

As the Safety Evaluation Group completes additional reviews for this type of countermeasure, we
will be able to provide more objective and definite information regarding actual crash reduction
factors.



Location Map

Hazard Elimination Project W3420
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Treatment Site Photos (Taken on November 5, 2005)

Driving South on SR 2133 (Pleasant Ridge Rd) towards the Treatment Intersection.
Notice the Signal Ahead Warning Sign.

Driving South on SR 2133 (Pleasant Ridge Rd) at the Treatment Intersection.



Treatment Site Photos (Taken on November 5, 2005)
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Driving North on SR 2133 (Pleasant- Ridge R) towards the Treatment Intersection.
Notice the Signal Ahead Warning sign.

Driving North on SR 2133 (Pleasant Ridge Rd) at the Treatment Intersection.



Treatment Site Photos (Taken on November 5, 2005)

Driving West on SR 2137 (Old Oak Ridge Rd) towards the Treatment Intersection.
Notice the Signal Ahead Warning sign.



Treatment Site Photos (Taken on November 5, 2005)

Driving West on SR 2137 (Old Oak Ridge Rd) towards the Treatment Intersection.

Old Oak Ridge
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Driving West on SR 2137 (Old Oak Ridge Rd) towards the Treatment Intersection.
SR 2267 (Montague St), which intersects with SR 2137 (Old Oak Ridge Rd) at right, is Stop Sign controlled.



Treatment Site Photos (Taken on November 5, 2005)

Another view of the Treatment Intersection, taken from the northwest quadrant.
Notice the Yield Sign for traffic turning right from northbound SR 2133 (Pleasant Ridge Rd)
onto SR 2137 (Old Oak Ridge Rd).
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