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Hazard Elimination Project Evaluation Documentation

Subject Location
Evaluation of Hazard Elimination Project Number W-482fated along former US-220 (now US-
220 Alternate) from the Richmond County Line (Milepost 010Ghe previous end of the US-220

4-lane Bypass Segment (Milepost 5.50) in Montgomery County.
71 (220
-..-ll-'
L
-\”’*\% x'?
-.;C‘hﬁ ,."’ll_,-";
. A

\ II'.
% W
as U
# LT
74 —
% & W Study Limits
) W Montgomery County
\ MP 0.00 — 5.50
Rubya'.tE'
|
i220)
'\r
o

S U5 220.40

Derby

Photo provided by BING Méps

Project Information and Background from the Project File Folder
The hazard elimination project improvements choseth®subject location were the installation of
milled rumble strips along the shoulders and a milled raratsipe with thermoplastic marking

along the centerline of this 2-lane roadway.



US-220 in Montgomery County, at the time of this instalatfrom the Richmond County Line to
the end of the four-lane segment was a two-lane fawiitth two-foot paved shoulders and a speed
limit of 55-mph. In early 2008, the four-lane bypass (I-73Wd3 extended and opened adjacent to
this segment and the subject section of roadway wastexpas US-220 Alternate.

The original statement of problem mentioned that vehiek® running off the road and crossing
the centerline resulting in fatalities, serious injureasd property damage. Casual factors for
vehicles leaving the roadway include driver fatigue andvaiténtion. Rumble strips provide both
noise and vibration as a warning to motorists that theyeaving the travel lane.

The initial crash analysis was completed from July 1, 20Qine 30, 2003 with 27 reported
crashes, with 22 crashes considered correctable Ran-@df &#dHead-on collisions. The
correctable collisions resulted in six (6) Fatal/A-iyjleft-of-center crashes. The improvement was
completed on August 31, 2006 with a total cost of $160,000. ThefwdjB/C Ratio was 101.99.

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 August 2006. The time periods were split intetlosving categories:

Before Period: November 1, 2000 to May 31, 2006 (5.58 Years)
Construction Period (Rumble): June — August 2006

After 1 Period (Rumble Install): September 1, 2006 to DeceBbe?007 (1.33 Years)
After 2 Period (US-220 Alt): January 1, 2008 to March 31, 2012 4.25(Years)

The ending date for this analysis was determined by theoflatailable crash data at the time of
analysis. The treatment data consisted of all craslbaeg US-220 (now US-220 Alternate) with a
zero (0) foot y-line.Please see attached location map for further details.

The following data table depicts the Naive Before andrAfigalysis for the treatment location.
Please note that Lane Departure Crashes were thé ¢aaghes for the applied countermeasure.
The Lane Departure Crash types considered are as folloxezl Object; Head-On; Jackknife;
Overturn/Rollover; Parked Motor Vehicle; Ran-Off RoadwRight, Left, Straight); and Sideswipe
(Same and Opposite Direction). All target crashes \welependently checked and verified.

Treatment Information Before After 1 After 2
5.58 Yrs 1.33Yrs 4.25Yrs
Total Crashe 80 9 11
Total Crashes Per Ye 14.33 CPY 6.77 CPY 2.59 CPY
Total Severity Inde 13.44 10.24 11.25
LaneDeparture Targ Crashe 45 2 5
LD Target Crashes Per Y 8.06 CPY 1.50 CPY 1.18 CPY
Lane DeparturTargetSeverity Inde 17.60 4.70 19.12




US-220 Montgomery: MP 0.00 =5.50 | i, perd pherz
Volume (20C3, 2007, 201) 8,500 8,400 1,000
Total Crash Rate (100 Million Vicle Miles) 83.97 40.00 128.87

Injury Crashes

Fatal Injury Crashes 5 0 1
Class-A Injury Crashes 5 1 0
Class-B Injury Crashes 11 1 1
Class-C Injury Crashes 21 0 4
Property Damage Only Crashes 38 7 5
Severe Injury Crashes per Year (K/A) 1.79 CPY| 0.75CP OoR¥4
Total Injury Crashes per Year (K/A/B/C) 7.53 CPY 1.50vCP 1.41 CPY

Contributing Factors
Night Crashes 29 4 4
Wet Road Crashes 22 1 1
Alcohol Related 5 1 1

Results and Discussion

Reviewing the tables above, the overall segment expedea steady reduction in crashes per year
from 14.33 crashes per year in the before period to 6.TigiAfter-1 Period and down to 2.59
crashes per year in the current After-2 Period. LaneepaCrashes also experienced the step-
down reduction in crashes per year from 8.06 (Before) to(ABEr-1) and 1.18 (After -2).

From further evaluation, the rumble stripes along thsideitshoulder and centerline greatly
reduced the number of severe injury crashes (conswstifgtals & A-Injuries) from 1.79 before
period crashes per year to 0.75 after-1 period crashesarer Y@tal injury collisions saw an even
greater reduction in crashes per year from 7.53 (Beforeptb(After-1).

With the opening the I-73/1-74/US-220 four-lane roadway andeditag of the subject section to
US-220 Alternate, the study location experienced an ADTedse of 88 percent. However, as
seen in the table above, the After-2 period crasheggaerstayed consistent with After-1 period
which caused a 200 percent increase in the Total CrashdRatto the lower roadway volume.

There was one (1) severe injury crash in each offtee @eriods. The after-1 period A-injury
collision occurred when a pedestrian standing in the ropdaa struck. The after-2 period fatality
was caused by a distracted driver leaving the roadway tagthte overturning on an embankment,
and killing a backseat passenger.

The calculated benefit to cost ratio for this proj@=fore Period to After-1 Period) .94
considering total crashesThe benefit to cost raticonsidering only target crashes is 40.59 he
benefits are calculated using the change in annual costt from the before to the after period.
Operational and other benefits related to the projechar considered in this analysis. The costs of
the project include the actual construction costs asasedlhe increase in annual maintenance 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 gppear reduced dramatically with the
opening of the 1-73/1-74/US-220 four-lane section in 2008. Dukamtumber 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.
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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.



BENEFI T- COST ANALYSI S WORKSHEET - Total Crashes
LOCATI ON:  US-220 (MP 0. 0-5.5) BY: JBS
COUNTY: Mont gonery DATE: 8/ 10/ 2012
FILE NO.: W 4826
DETAI LED COST: TYPE | MPROVEMENT - Shoul der & Centerline Runble
| TEMB TOTAL SERVI CE CRF ANNUAL COsT
Construction $160, 000 10 0. 149 $23, 845
$0 0 0. 000 $0
Ri ght - of - Vay $0 0 0. 000 $0
TOTALS $160, 000 10 0. 149 $23, 845
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $0
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $0
TOTAL ANNUAL COST= $23, 845
TOTAL COST OF PRQIECT= $160, 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 5.58 10 1.79 32 5.73 38 6.81 $1, 273,011
AFTER 1.33 1 0.75 1 0.75 7 5.26 $511, 353
Annual Benefits from Crash Cost Savings $761, 657
NET AVG. ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = $737, 813
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = 31.94
TOTAL COST OF PRQIECT - $160, 000 COVPREHENSI VE B/ C RATIO - 31.94
BENEFI T- COST ANALYSI S WORKSHEET - Target Crashes
LOCATI ON:  US-220 (MP 0.0-5.5) BY: JBS
COUNTY: Mont gonery DATE: 8/ 10/ 2012
FILE NO : W4826 Lane Departure Target Crashes
DETAI LED COST: TYPE | MPROVEMENT - Shoul der & Centerline Runble
| TEMB TOTAL SERVI CE CRF ANNUAL COsT
Construction $160, 000 10 0. 149 $23, 845
$0 0 0. 000 $0
Ri ght - of - Way $0 0 0. 000 $0
TOTALS $160, 000 10 0. 149 $23, 845
ESTI MATED | NCREASE | N ANNUAL MAINT. COST = $0
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $0
TOTAL ANNUAL COST= $23, 845
TOTAL COST OF PRQIECT= $160, 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 5.58 8 1.43 19 3.41 18 3.23 $985, 197
AFTER 1.33 0 0.00 1 0.75 1 0.75 $18, 271
Annual Benefits from Crash Cost Savings $966, 926
NET AVG ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = $943, 082
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = 40.55

TOTAL COST OF PRQIECT -

$160, 000

COVPREHENSI VE B/ C RATIO -

40. 55
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