Spot Safety Project Evaluation
Project Log # 200703088

Spot Safety Project # 03-01-207

Spot Safety Project Evaluation of the Installation of a Traffic Signal at the Intersection of
SR 2048 (Gordon Rd) and SR 2117 (Harris Rd)
New Hanover County

Documents Prepared By:

Safety Evaluation Group
Traffic Safety Systems Management Section
Traffic Engineering and Safety Systems Branch
North Carolina Department of Transportation

Principal Investigator

6/16/2008
Brad Robinson, EI Date

Traffic Safety Project Engineer



Spot Safety Project Evaluation Documentation

Subject Location

Evaluation of Spot Safety Project Number 03-01-207 — The Intersection of SR 2048 (Gordon Rd)
and SR 2117 (Harris Rd) in New Hanover County.

Project Information and Background from the Project File Folder

The spot safety project improvement countermeasure chosen for the subject location was to install a
traffic signal. The subject location is a three-leg intersection which was controlled by a stop sign on
SR 2117 (Harris Rd) in the before period. SR 2048 (Gordon Rd) is a two lane roadway with a left
turn lane on the southbound approach to the subject intersection. SR 2117 has an exclusive left and
an exclusive right turn lane at the intersection. The speed limits are 45 mph for SR 2048 and 35
mph for SR 2117.

The original statement of problem was that there was a pattern of Left Turn Crashes resulting from
motorists attempting to turn east onto SR 2048 (Gordon Rd) from SR 2117 (Harris Rd). The
intersection was originally investigated due to a citizen request and met signal warrants 1, 2, 8, 9,
and 11.

The initial crash analysis was conducted from November 30, 1997 to November 30, 2000 with a
total of 26 crashes, 22 of which were considered correctable by the chosen countermeasure. The
final completion date for the improvements at the subject intersection was on January 8, 2002 with a
total cost of $65,000.00.

Naive Before and After Analysis

After reviewing the spot safety 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
November 1, 2001 to February 28, 2002. The before period consisted of reported crashes from
February 1, 1998 through October 31, 2001 (3 years and 9 months) and the after period consisted of
reported crashes from March 1, 2002 through November 30, 2005 (3 years and 9 months). The
beginning date for this analysis was limited by the construction of the left turn lane on SR 2048
(Gordon Rd), which was completed on December 12, 1997.

The treatment data consisted of all reported crashes within 150 feet of the subject intersection.

The following data table depicts the Naive Before and After Analysis for the treatment location.
Please note that Frontal Impact crash types were the Target Crashes for the applied countermeasure.
These crash types considered are as follows: Left Turn, same roadway; Left Turn, different
roadway; Right Turn, same roadway; Right Turn, different roadway; Head On and Angle. The
target crashes are clearly identified in the before and after period collision diagrams.



Treatment Information
Before After Percent Reduction (-)
Percent Increase (+)
Total Crashes 34 24 -29.4
Total Severity Index 4.92 4.08 -17.1
Target Crashes 30 14 -53.3
Target Crash Severity Index 4.7 3.64 -22.6
Volume 17,500 28,100 60.6
Crash Severity Summary
Fatal Crashes 0 0 N/A
Class A Crashes 0 0 N/A
Class B Crashes 2 3 50.0
Class C Crashes 16 7 -56.3
PDO Crashes 16 14 -12.5

The naive before and after analysis at the treatment location resulted in a 29 percent decrease in
Total Crashes, a 53 percent decrease in Target Crashes, and a 61 percent increase in Average Daily
Traffic (ADT). The before period ADT year was 1999 and the after period ADT year was 2004.

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 29 percent decrease in Total Crashes and a 53 percent
decrease in Target Crashes. The Total Severity Index decreased by 17 percent and the Target Crash
Severity Index decreased by 23 percent. The summary results above demonstrate that both Total
Crashes and Target Crashes appear to have decreased at the treatment location from the before to
the after period.

The calculated benefit to cost ratio for this project is 3.34 considering total crashes. The benefit to
cost ratio considering only target crashes is 4.48. The benefits are calculated using the change in
annual crash costs from the before to the after period. Operational and other benefits related to the
project are not considered in this analysis. The costs of the project include the actual construction
costs as well as the increase in annual maintenance and utility costs.

Referencing the Collision Diagrams, it is apparent that the signal installation helped to significantly
reduce the existing Target Crash pattern. In the before period there were 28 Left Turn-Different
Roadway Crashes involving vehicles turning left from SR 2117. In the after period there were six
crashes of this type, a reduction of 79 percent.

Although the signal installation reduced the Target Crashes that were prevalent in the before period,
a new Target Crash pattern emerged in the after period. There were eight Right Turn-Different
Roadway Crashes in the after period, which were non-existent in the before period. In all eight of
these crashes the right turning vehicle was at fault. As shown in the Treatment Site Photos, site



distance is limited when looking east on SR 2048 from SR 2117 due to vegetation. This vegetation
might not have existed in the before period, contributing to the pattern. The large increase in
volume (61%) probably also contributed to the emergence of this pattern.

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



BENEFI T- COST ANALYSI S WORKSHEET

LOCATI ON: SR 2048 at SR 2117 BY: Brad Robi nson
COUNTY: New Hanover DATE: 6/ 5/ 2008
FILE NO.: SS 03-01-207
DETAI LED COST: TYPE | MPROVEMENT - Si gnal
| TEMS TOTAL SERVI CE CRF ANNUAL COST
Const ruction $0 0 0. 000 $0
$65, 000 10 0. 149 $9, 687
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $65, 000 10 0. 149 $9, 687
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $2, 200
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $900
TOTAL ANNUAL COST= $12, 787
TOTAL COST OF PRQJECT= $65, 000
COVPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TI ME PERI OD YEARS K &A K &A B&C B&C PDO PDO ANNUAL
CRASHES CRASHES CRASHES CRASHES CRASHES CRASHES COSTS
PER YR PER YR PER YR
BEFORE 3.75 0 0. 00 18 4. 80 16 4.27 $108, 693
AFTER 3.75 0 0. 00 10 2.67 14 3.73 $65, 973
Annual Benefits from Crash Cost Savings $42, 720

NET AVG. ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS -

TOTAL ANNUAL COST

BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST

$29, 933

3.34

TOTAL COST OF PRQIECT -

$65, 000

COWPREHENSI VE B/ C RATIO -

3.34




BENEFI T- COST ANALYSI S WORKSHEET

LOCATI ON: SR 2048 at SR 2117 BY: Brad Robi nson
COUNTY: New Hanover DATE: 6/ 5/ 2008
FILE NO : SS 03-01-207 Target Crashes
DETAI LED COST: TYPE | MPROVEMENT - Si gnal
| TEMS TOTAL SERVI CE CRF ANNUAL COST
Const ruction $0 0 0. 000 $0
$65, 000 10 0. 149 $9, 687
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $65, 000 10 0. 149 $9, 687
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $2, 200
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $900
TOTAL ANNUAL COST= $12, 787
TOTAL COST OF PRQJECT= $65, 000
COVPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TI ME PERI OD YEARS K &A K &A B&C B&C PDO PDO ANNUAL
CRASHES CRASHES CRASHES CRASHES CRASHES CRASHES COSTS
PER YR PER YR PER YR
BEFORE 3.75 0 0. 00 15 4.00 15 4.00 $92, 400
AFTER 3.75 0 0. 00 5 1.33 9 2.40 $35, 173
Annual Benefits from Crash Cost Savings $57, 227

NET AVG. ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS -

BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST

TOTAL ANNUAL COST

= $44, 440

= 4.48

TOTAL COST OF PRQIECT -

$65, 000

COWPREHENSI VE B/ C RATIO -




Location Map
New Hanover County

Evaluation of Spot Safety Project #03-01-207
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Treatment Location: SR 2048 (Gordon Rd) and SR 2117 (Harris Rd)



Treatment Site Photos Taken March 14, 2008

Traveling Eastbound on SR 2048 (Gordon Rd)



Traveling Westbound on SR 2048 (Gordon Rd)
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Traveling Westbound on SR 2048 (Gordon Rd)




Traveling South on SR 2117 (Harris Rd)

Travelin South on SR 2117 (Harris Rd)



On SR 2117 (Harris Rd) looking left (east) at intersection.
Vegetation is limiting site distance.
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