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Hazard Elimination Project Evaluation Documentation

Subject Location

Evaluation of Hazard Elimination Project W-3430 — SR 1100 (Grabtown Rd) from 0.4 to 0.2 miles
west of US 13 Bypass in Bertie County.

Project Information and Background from the Project File Folder

The safety countermeasure chosen for the subject location was the purchasing of right-of-way in
order to straighten a sharp curve.

At the subject location SR 1100 (Grabtown Rd) is a two lane roadway with a speed limit of 45 mph.
In the before period the curve was signed as a reverse curve with a 25 mph advisory speed limit.
The project used new right of way in order to straighten the eastern curve.

The initial crash analysis was conducted from March 1, 1992 through February 28, 1995 and
included 17 crashes. The crashes included 12 Ran-Off-Roadway, 1 Angle, 1 Rear-End, 1 Head-On,
and 2 Sideswipe Crashes. The benefit-cost ratio was calculated to be 18.4.

The final completion date for the improvement at the subject intersection was on November 28,
1997 with a total cost of $315,000.

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 September 1, 1997 through February 28, 1998. The before period consisted of reported
crashes from January 1, 1990 through August 31, 1997 (7 years, 8 months) and the after period
consisted of reported crashes from March 1, 1998 through October 31, 2005 (7 years, 8§ months).
The beginning date for this analysis was determined by the available crash data at the time the crash
analysis was completed.

The treatment data includes all crashes on SR 1100 from 0.4 to 0.2 miles west of US 13 Bypass
(MP 6.74-6.94). Please see attached Location Map and Aerial Photo for further details. Also see
the attached Collision Diagrams for more detailed visual depiction of the crash data.

The following data tables depict the Naive Before and After Analysis for the treatment location.
Please note that Ran-Off-Road crash types were the target crashes for the applied countermeasure.
These crash types considered are as follows: Ran Off Road-Left, Ran Off Road-Right, Ran Off
Road-Straight, Overturn/Rollover, Fixed Object, Head-On; Sideswipe, Opposite Direction.



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

Total Crashes 17 2 -88.2
Total Severity Index 21.45 42.6 98.6
Target Crashes 15 1 -93.3
Target Crashes Severity Index 24.17 76.8 217.7
Volume 1,100 1,300 18.2
Injury Summary Before After Percent Reduction (-)
Percent Increase (+)
Total Injury Crashes 10 2 -80.0
Fatal Crashes 1 0 -100.0
Class A Crashes 3 1 -66.7
Class B Crashes 4 0 -100.0
Class C Crashes 2 1 -50.0
Property Damage Only (PDO) Crashes 7 0 -100.0

The naive before and after analysis at the subject intersection resulted in an 88 percent decrease in
Total Crashes, a 93 percent decrease in Target Crashes, and an 18 percent increase in Average Daily
Traffic (ADT). In addition, Total Injury Crashes decreased by 80 percent, although the Total
Severity Index increased by 99 percent. The before period ADT year was 1993 and the after period
ADT year was 2001.

Results and Discussion

The naive before and after analysis involving the comparison of treatment actual before data versus
treatment actual after data resulted in an 88 percent decrease in Total Crashes and a 93 percent
decrease in Target Crashes. The Total Severity Index increased by 99 percent and the Target Crash
Severity Index increased by 217 percent. The summary results above demonstrate that the
treatment location appears to have had a decrease in the number of both Total and Target Crashes
from the before to the after period, although the severity has significantly increased.

The large increase in the severity indexes is misleading. There were only two total crashes in the
after period, one resulting in an “A” injury crash and one resulting in a “C” injury crash. The “A”
injury crash was the sole Target Crash in the after period.

The calculated benefit to cost ratio for this project is 6.96 considering total crashes. The benefit to
cost ratio considering only target crashes is 7.01. 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 costs.

Referencing the Collision Diagrams, it is apparent that the horizontal alignment improvements
significantly reduced crashes at the subject location. In the before period there were 12 Ran-Off-



Road crashes, resulting in one fatal crash, two “A” injury crashes, and four “B” injury crashes. In
the after period there was a single Ran-Off-Road crash (a decrease of 92%) which resulted in an
“A” injury crash. The driver of the single after period Ran-Off-Road crash was both exceeding the
speed limit (estimated to have an original traveling speed of 65 mph) and intoxicated. The vehicle
ran off the roadway and hit a parked vehicle.

There were three other crashes at the subject location in the before period considered Ran-Off-Road
crash types. Two were Head-On crashes (resulting in one “A” and one “C” injury crash) and one
was a Sideswipe-Opposite Direction crash (resulting in a “C” injury crash). As stated above, there
were no other Target Crashes at the subject location in the after period.

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.



BENEFI T- COST ANALYSI S WORKSHEET

LOCATI ON: SR 1100 from.2 to .4 nmiles west of US 1 BY: Brad Robi nson

COUNTY: Bertie DATE: 3/ 4/ 2008
FILE NO.: W 3430

DETAI LED COST: TYPE | MPROVEMENT - Hori zontal alignment inprovenents
| TEMS TOTAL SERVI CE CRF ANNUAL CCOST
Const ruction $0 0 0. 000 $0
$315, 000 20 0.102 $32, 083
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $315, 000 20 0.102 $32, 083
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $0
ESTI MATED | NCREASE I N ANNUAL UTILITY COST = $0
TOTAL ANNUAL COST= $32, 083
TOTAL COST OF PRQJIECT= $315, 000
COVPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TI ME PERI D 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 7.67 4 0.52 6 0.78 7 0.91 $295, 007
AFTER 7.67 1 0.13 1 0.13 0 0.00 $71,578

Annual Benefits from Crash Cost Savings $223, 429

NET AVG. ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = $191, 345

BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = 6. 96

TOTAL COST OF PRQIECT - $315, 000 COWPREHENSI VE B/ C RATIO - 6. 96




BENEFI T- COST ANALYSI S WORKSHEET

LOCATI ON: SR 1100 from.2 to .4 nmiles west of US 1 BY: Brad Robi nson

COUNTY: Bertie DATE: 3/ 4/ 2008
FILE NO : W3430 Target Crashes

DETAI LED COST: TYPE | MPROVEMENT - Hori zontal alignment inprovenents
| TEMS TOTAL SERVI CE CRF ANNUAL CCOST
Const ruction $0 0 0. 000 $0
$315, 000 20 0.102 $32, 083
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $315, 000 20 0.102 $32, 083
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $0
ESTI MATED | NCREASE I N ANNUAL UTILITY COST = $0
TOTAL ANNUAL COST= $32, 083
TOTAL COST OF PRQJIECT= $315, 000
COVPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TI ME PERI D 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 7.67 4 0.52 6 0.78 5 0. 65 $293, 937
AFTER 7.67 1 0.13 0 0.00 0 0.00 $69, 100

Annual Benefits from Crash Cost Savings $224, 837

NET AVG. ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = $192, 754

BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = 7.01

TOTAL COST OF PRQIECT - $315, 000 COWPREHENSI VE B/ C RATIO - 7.01




Location Map
Bertie County

Evaluation of W-3430
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Treatment Location: SR 1100 (Grabtown Rd) from .2 to .4 miles west of US 13 Bypass



2002 Aerial Photo




Treatment Site Photos Taken February 7, 2008

Driving Westbound on SR 1100 (Grabtown)

Driving Westbound on SR 1100 (Grabtown)



Driving Westbound on SR 1100 (Grabtown)

Driving Westbound on SR 1100 (Grabtown)



Driving Eastbound on SR 1100 (Grabtown)
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TRAFFIC SAFETY SYSTEMS MANAGEMENT UNIT COLLISION DIAGRAM

T ovision: 1| AREA:
STUDY PERIOD:  1/1/90 TO 8/31/97
DISTANCE: ___ Y-LINE: 0 FT
ANALYSIS PREPARED BY: B, Robinson
DIAGRAM PREPARED BY: B, Robingon
DIAGRAM REVIEWED BY:
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