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Spot Safety Project Evaluation Documentation

Subject Location

Evaluation of Spot Safety Project NumbefO0456 located ahe Intersection of NC 111
(Patetown Rd) and SR 1571 (Tommys Rd) in Wayne Countydeutiseé City of Goldsboro.

Project Information and Background from the Project File Folder

The spot safety project improvement countermeasure clioséhe subject location was the
installation of a 2-phase, actuated traffic signal.hingtudy period, NC 111 and SR 1571 are both
two-lane facilities at the subject intersection withturn lanes and speed limits of 45 mph and 55
mph, respectively. The subject location is a crossrbgudsintersection, which was initially
controlled by dual stop signs and concrete channelizeimmds on SR 1571 (Tommys Rd). In
January of 1998, a standard overhead flasher was instaltbé &rst countermeasure targeting
angle collisions under Spot Safety Project 04-95-268.

The original statement of problem was the high crashgand rising vicinity traffic volume.
Crash Warrant Number 6 was met explicitly and this $stetion was listed as the"8%orst
intersection in the state on the 2000 Spring RevisioheoHighway Safety Improvement Program.

The initial crash analysis was completed from Juri927 to June 1, 2000 with twenty (20)
reported crashes, thirteen (13) of which were deemed cabteatith the signal installation. The
final completion date for the improvement at the suljjgetrsection was on May 14, 2002 with a
total cost of $40,000.00.

Naive Before and After Analysis

After reviewing the spot safety project file folder alonighvall the crashes at the subject location,
the crash data omitted from this analysis to consatesin adequate construction period was from
March 1, 2002 to July 31, 2002. The before period consisteghoifteel crashes from March 1,
1998 through February 28, 2002 (4 years); and the after periogtemhesf reported crashes from
August 1, 2002 through July 31, 2006 (4 years). The ending dateéd@nalysis was limited by
the installation of the flasher in January of 1998.

The congruent time period before the installation effthisher was also analyzed with reported
crashes from November 1, 1993 and October 31, 1997 (4 yednis)group is referred to as “Stop
Control” in Table 2 below. This table shows the progmssif countermeasures used at this
location and their effectiveness.

The treatment data consisted of all crashes within 1&0ofethe subject intersectiolease see
attached location map and photos for further details.



The following data table depicts the Naive Before andrAfigalysis for the treatment location.
Please note that Frontal Impact Crashes were thettarashes for the applied countermeasure.
The Frontal Impact Crash types considered are asvallbeft turn, same roadway; Left turn,
different roadways; Right turn, same roadway; Right tdifferent roadways; Head on; and Angle.

Treatment Information (Table 1)
Before After Percent Reduction (-)

(Flasher) (Signal) Percent Increase (+)
Total crashes 22 19 - 13.64 %
Total Severity Index 8.82 7.33 - 16.89 %
Target Crashes 16 11 -31.25%
Target Crash Severity Index 11.75 10.58 -9.96 %
Volume 9,840 11,420 16.06 %
Injury Crash Summary
Fatal injury Crashes 0 1 100.00 %
Class A injury Crashes 1 0 - 100.00 %
Class B injury Crashes 3 1 - 66.67 %
Class C Injury Crashes 10 5 - 50.00 %
Total Injury Crashes 14 7 - 50.00 %

Treatment Progression (4 years each) (Table 2)

Stop Control .
Stop Control with Flasher Signal Control
Total crashes 29 22 19
Total Severity Index 12.41 8.82 7.33
Target crashes 24 16 11
Target Severity Index 13.87 11.75 10.58

The naive before and after analysis at the treatroeatibn from the flasher to the signal resulted in
a 13.6 percent decrease in Total Crashes, a 31 percentsgeicr@arget Crashes, and a 10 percent
decrease in the Total Severity Index. The before p&id year was 2000 and the after period
ADT year was 2004.

Results and Discussion

The naive before and after analysis involving the coraparof treatment actual before data versus
treatment actual after data resulted in a 13.6 percentasecire Total Crashes and a 31 percent
decrease in Target Crashes. The summary resulte aleonvonstrate that both Total Crashes and
Target Crashes appear to have decreased at the tre&toagian from the before to the after
period. The naive study of countermeasure progressiorsdbtiaition, in Table 2, also shows



gradual improvement in both numbers of Total Crasheget @rashes, and Severity Index over
the complete study period.

Table 2 illustrates the use of multiple countermeasatrese location. The greatest improvement at
the intersection is observed with the installationhef flasher. Target Crash Severity was reduced
by 15 percent with the flasher installation and 10 pensghtthe traffic signal. Crashes and the
corresponding severity have been gradually reduced by theatupl of each advanced
countermeasure.

Referencing th€ollision Diagrams (before period flasher and after period), a large portion of
crashes at the intersection in the before period (15 o2& the result of a vehicle entering or
crossing NC 111 from SR 1571 in an unsafe manner. This patevidéent involving vehicles
traveling both directions on SR 1571. After the signal ilagtan, this pattern is translated to
vehicles that are running the red indication signal. &€vecollisions occurred in the after period
from vehicles running the red light, including one fatélefie were also three (3) collisions caused
by illegal passing maneuvers in the intersection duringftiee period.

The calculated benefit to cost ratio for signal inatain is 3.11 considering total crashes. The
benefit to cost ratio considering only target crashds13. The benefits are calculated using the
change in annual crash costs from the before to tee@driod. Operational and other benefits
related to the project are not considered in this asaly$ie costs of the project include the actual
construction costs as well as the increase in annaiatemance and utility costs.

The after period fatal collision occurred in June of 200Be Regional Traffic Engineer requested
alterations for safety at this intersection followthg fatal investigation report. The Division
confirmed retracing the stop bars on both approach®8df571 in August of 2005 and the
Advanced Detection Loops were removed from the TonRoad approaches in September of
2005 after being reviewed by the Signal Supervisor.

Since the additional signal-phasing countermeasurenstaled during the after period, the signal
data was examined to quantify the results. The signabwalyzed with advanced detection loops
from August 1, 2002 through July 31, 2005 (3 years) and without adidetection loops from
August 1, 2005 through April 30, 2007. The ending date for thiysiealas determined by the
available crash data at the time of analyBatle 3 below displays the results.

After Period Crashes (Table 3)
With Advanced Advanced Detection
Detection (3 yrs) Removed (1.75 yrs)

Total crashes 10 11

Total Crashes per year 3.33 6.29

Total Severity Index 10.80 3.69

Target Crashes 8 5

Target crashes per year 2.67 2.86

Target Severity Index 10.60 1.80

Red Light Running 6 2




From the table above, Total Crashes per year appeaxéodoubled once the advanced detection
loops were removed. However, the significant positéseilts achieved in the Target Severity
Index, from 10.60 to 1.80, justify the phasing loop remoVéle Safety Evaluation Group plans to
monitor the signal at this location for the remaindethe 3-year after period from the latest
countermeasure implementation.

Please see the attachB@atment Ste Photos. Photos are provided for all approaches to the
treatment intersection.

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



Location Map
Wayne County
Evaluation of Spot Safety Project # 04-00-256
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Treatment Location: NC 111 (Patetown Road) at SR 1571 (Tommys Road) in Goldsboro



TREATMENT SITE PHOTO TAKEN 5/30/2007

Traveling North on NC 111 (Patetown Rd) — limited sight distance due to curve

Traveling North on NC 111 (Patetown Rd)



Traveling West on SR 1571 (Tommys Rd)



Traveling East on SR 1571 (Tommys Rd)



BENEFI T- COST ANALYSI S WORKSHEET

LOCATI ON: NC 111 at SR 1571 BY: JBS
COUNTY: Wayne DATE: 8/ 8/ 2007
SS 04- 00- 256 NOTES: Total Crashes
DETAI LED COST: TYPE | MPROVEMENT - New Si gnal
| TEMS TOTAL SERVI CE CRF ANNUAL COST
Construction $40, 000 10 0. 149 $5, 961
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $40, 000 10 0. 149 $5, 961
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $2, 000
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $900
TOTAL ANNUAL COST= $8, 861
TOTAL COST OF PRQJECT= $40, 000
COVMPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TI ME PERI CD 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 4.00 1 0. 25 13 3.25 8 2.00 $191, 300
AFTER 4. 00 1 0. 25 6 1.50 12 3.00 $163, 700
Annual Benefits from Crash Cost Savings $27, 600

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

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

$18, 739

3.11

TOTAL COST OF PRQIECT -

$40, 000

COWPREHENSI VE B/ C RATIO -




BENEFI T- COST ANALYSI S WORKSHEET

LOCATION:  NC 111 at SR 1571 BY: JBS
COUNTY: Wayne DATE: 8/ 8/ 2007
FI LE NO.: SS 04-00-256 NOTES: Target Crashes
DETAI LED COST: TYPE | MPROVEMENT - New Si gnal

| TEMS TOTAL SERVI CE CRF ANNUAL COST

Construction $40, 000 10 0. 149 $5, 961

$0 0 0. 000 $0

Ri ght - of - Way $0 0 0. 000 $0
TOTALS $40, 000 10 0. 149 $5, 961

ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $2, 000

ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $900

TOTAL ANNUAL COST= $8, 861

TOTAL COST OF PRQJECT= $40, 000

COVPREHENSI VE COST REDUCTI ON:

ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES

TI ME PERI CD 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 4.00 1 0.25 13 3.25 2 0.50 $185, 450
AFTER 4. 00 1 0. 25 4 1.00 6 1.50 $148, 850
Annual Benefits from Crash Cost Savings $36, 600

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

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

= $27, 739

= 4.13

TOTAL COST OF PRQIECT -

$40, 000

COWPREHENSI VE B/ C RATIO - 4.13
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