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Hazard Elimination Project Evaluation Documentation

Subject Location

Evaluation of Hazard Elimination Project Number W-4843ated along Interstate 40 from the
Buncombe/McDowell County Line (Milepost 0.00) to 0.4 miestof SR 1760, Harmony Grove
Road (Milepost 23.467) in McDowell County, including the €5tof Old Fort and Marion.
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Project Information and Background from the Project File Folder

The hazard elimination project improvement chosenhersubject locations were the installation of
milled rumble strips along the inside and outside shoutafetss freeway segment.

[-40 is mostly a four-lane median divided facility witH@bt paved median shoulders and 10-foot
paved outside shoulders. The median maintains proteciibnhsee-strand cable, W-beam
guardrail, or a concrete barrier wall along the emtrge. The speed limit varies between 55-mph
and 70-mph. This roadway acts as the main connector aodt®gsmountains of North Carolina
from the Piedmont Region. The total segment leng®3i467 miles.

The original statement of problem mentioned that vehigks® running off the road resulting in
fatalities, serious injuries, and property damage. Caaatdrk for vehicles leaving the roadway
include driver fatigue and/or inattention. Rumble stripvidi® both noise and vibration as a
warning to motorists that they are leaving the travel lane.

The initial crash analysis was completed from Jur0@0 to June 30, 2003 with 554 reported
crashes, with 324 crashes considered correctable Ran-@xdf gddlisions. The correctable
collisions resulted in one (1) Fatal/A-injury crash.eTimprovement was completed on October 5,
2007 with a total cost of $168,000. The projected B/C Ratioddasl

Naive Before and After Analysis

After reviewing the project file folder along with alltrashes along the subject segment, the crash
data omitted from this analysis to consider for an adequuatstruction period were the months of
June through October 2007. The before period consisted ofedpmwashes from March 1, 2003
through May 31, 2007 (4 years, 3 months); and the after pasimgisted of reported crashes from
November 1, 2007 through January 31, 2012 (4 years, 3 months)endiing date for this analysis
was determined by the date of available crash data @itrtbef analysis.

The treatment data consisted of all crashes along IithCavwero (0) foot y-line (No Ramps).
Please see attached location map for further details.

The following data table depicts the Naive Before andrAfdigalysis for the treatment location.
Please note that Interstate Lane Departure Crashiesheetarget crashes for the applied
countermeasure. The Freeway Lane Departure Crash typsislered are as follows: Angle; Fixed
Object; Head-On; Jackknife; Overturn/Rollover; Parked Motehite; Ran-Off Roadway (Right,
Left, Straight); and Sideswipe (Same and Opposite Dinecti

. Percent Reduction (-)/

Treatment Information Before After Percent Increase (+)
Total Crashe- Both Directions 647 836 29.2 %
Total Severity Inde 3.81 3.94 3.4%
LD Crashe« Both Direction 504 626 24.2 %
Lane Departure Severity Inc 3.91 4.31 10.2 %




Percent Reduction -)/

[-40 McDowell (MP 0.00 — 23.467) Before After Percent Increase (+)
Volume (2005, 2009 27,200 26,900 -11%
Total Crash Rate (100 Million Vicle Miles) 65.27 85.28 30.7 %
Injury Crashes
Fatal Injury Crashes 4 4 0.0%
Class-A Injury Crashes 3 6 100.0 %
Class-B Injury Crashes 57 69 21.1%
Class-C Injury Crashes 117 161 37.6 %
Property Damage Only Crashes 466 596 27.9%
Contributing Factors
Night Crashes 175 239 36.6 %
Wet Road Crashes (Codes 2, 3) 189 332 75.7%
Ice/Snow Crashes (Codes 4, 5, 6) 54 91 68.5 %
Alcohol Related 26 23 -11.5%
Lane Departure Crash Types
Angle 6 7 16.7 %
Fixed Object 373 439 17.7 %
Head On 1 5 400.0 %
Jackknife 2 3 50.0 %
Overturn / Rollover 15 28 86.7 %
Parked Motor Vehicle 14 10 -28.6 %
Ran Off Road (Left) 5 24 380.0 %
Ran Off Road (Right) 6 19 216.7%
Sideswipe, Opposite Direction 0 2 200.0 %
Sideswipe, Same Direction 82 89 8.5%
Before After Percent Reduction (-)/
1-40 McDowell Eastbound Only Percent Increase (+)
EB Total Crashes 344 436 26.7 %
EB Total Severity Index 3.93 3.60 -84 %
EB Lane Departure Crashes 274 330 204 %
EB Lane Departure Severity Index 3.89 3.98 2.3%
Before After Percent Reduction (-)/
1-40 McDowell Westbound Only Percent Increase (+)
WB Total Crashes 303 400 32.0%
WB Total Severity Index 3.67 4.32 17.7%
WB Lane Departure Crashes 230 296 28.7%
WB Lane Departure Severity Index 3.94 4.68 21.8%




Due to the crash increase throughout the analysis afetyIvaluation Group also examined
Segment Weather Data to further identify contributegidrs since “wet road” collisions increased
by 76 percent. The weather data was obtained from the Slienate Office of North Carolina for
the Marion 2 NW Station (315340) with the parameters ofipitation, temperature, and snowfall.

The following table summarizes the weather data. Tteewlas only available through 12/31/2011;
therefore a month was eliminated from both the bedoikafter periods.

Segment Weather Data Before After Pserjsg;ﬁﬁgf ; :SOQ ((3/
Total Weather Event Da 474 469 -11%
Total Rainfall (Inches 231.60 211.97 - 8.5%
Average Rainfall per Event (Inch: 0.49 0.45 -8.2%
Total Snowfall (inche: 13.4 24.9 85.8 %

Since the weather data chart indicates a decreaaefall total but the roadway experienced such
an increase in wet road crashes, the segment whzethdn smaller sections (5 mile segments) to
highlight potential problem areas:

Wet Road Analysis (Codes 2 & 3) Before After Psgsgrt]ﬁig:’;;fg ((3/
Milepost Range 0.0(- 4.9¢
Total Crashe 65 113 73.8 %
Lane Departure Crast 51 94 84.3 %
Milepost Range 00— 9.9¢€
Total Crashe 25 50 100.0 %
Lane Departure Crast 20 44 120.0 %
Milepost Range 11.00— 14.9¢
Total Crashe 37 75 102.7 %
Lane Departure Crast 31 70 125.8 %
Milepost Range 1!.00— 19.9¢
Total Crashe 36 75 108.3 %
Lane Departure Crast 30 69 130.0 %
Milepost Range 2(.00- 23.46°
Total Crashe 26 19 -26.9 %
Lane Departure Crast 23 17 -26.1 %

From the Wet Road Analysis table, it appears thaf\ftexr Period increase in wet road collisions
(both total and lane departure) is a county wide issueivens isolated segment.

Results and Discussion

Reviewing the tables above, the overall segment inaleasshes by 29 percent with a 24 percent
increase in Lane Departure collisions from the befotéé after period. Along with that severe
injury crashes (Fatal and A-injury) increased from e{@hto ten (10).



From further evaluation, both directions appeared to expegia crash increase above 25 percent.
There was a 37 percent increase in Night Collisionsaar@ percent increase in “Wet Road”
crashes. From examining the weather data, the avenafglnaer event decreased slightly but the
after period experienced nearly double the snowfall total.

The calculated benefit to cost ratio for this proje¢t33.54) considering total crashesThe

benefit to cost raticonsidering only target crashes is (-30.10The benefits are calculated using
the change in annual crash costs from the before tftdreperiod. 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 anna@temance and utility costs.

The following chart depicts the number of Total and Ta@rashes per year plotted in the before
and after period, along with the AADT. Crashes per gpaear to have increased dramatically
with the Pavement Rehabilitation project in early 20D@ie to the number of other projects that
likely influenced crashes during the study period, the inereaange in crash values cannot be
attributed solely to the rumble strip installations.

As the Safety Evaluation Group completes additiona@tgatviews for this type of
countermeasure, we will be able to provide objective anditeefnformation regarding actual
crash reduction factors for this type of treatment.
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BENEFI T- COST ANALYSI S WORKSHEET - Total Crashes
LOCATION:  |-40 BY: JBS
COUNTY: McDowel | DATE: 5/ 30/ 2012
FILE NO.: W4843
DETAI LED COST: TYPE | MPROVEMENT - Medi an & Qutside Runble
| TEMB TOTAL SERVI CE CRF ANNUAL COsT
Construction $168, 000 10 0. 149 $25, 037
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $168, 000 10 0. 149 $25, 037
ESTI MATED | NCREASE | N ANNUAL MAINT. COST = $0
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $0
TOTAL ANNUAL COST= $25, 037
TOTAL COST OF PRQIECT= $168, 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 4.25 7 1.65 174 40. 94 466 109. 65 $2, 327, 953
AFTER 4.25 10 2.35 230 54.12 596 140. 24 $3, 167,718
Annual Benefits from Crash Cost Savings ($839, 765)
NET AVG ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = ($864, 802)
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = -33.54
TOTAL COST OF PRQIECT - $168, 000 COVPREHENSI VE B/ C RATIO - -33.54
BENEFI T- COST ANALYSI S WORKSHEET - Lane Departure Crashes
LOCATION:  |-40 BY: JBS
COUNTY: McDowel | DATE: 5/30/ 2012
FILE NO : W4843 Target Crashes - Lane Departure
DETAI LED COST: TYPE | MPROVEMENT - Medi an & Qutside Runble
| TEMB TOTAL SERVI CE CRF ANNUAL COsT
Construction $168, 000 10 0. 149 $25, 037
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $168, 000 10 0. 149 $25, 037
ESTI MATED | NCREASE | N ANNUAL MAINT. COST = $0
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $0
TOTAL ANNUAL COST= $25, 037
TOTAL COST OF PRQIECT= $168, 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 QCosTS
PER YR PER YR PER YR
BEFORE 4.25 6 1.41 137 32.24 361 84.94 $1, 899, 365
AFTER 4.25 9 2.12 188 44.24 429 100. 94 $2, 652, 871
Annual Benefits from Crash Cost Savings ($758, 506)

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

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

($778, 543)

-30.10

TOTAL COST OF PRQIECT

- $168, 000

COVMPREHENSI VE B/ C RATIO -

-30.10
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