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INTRODIJE THON

For the past decade or more, the majority of motor vehicle fatalities in the United States
have occurred on two-lane rural roads. In December 2005, the National Highway Trafyc
Safety Administration released a new report, Contrasting Rural and Urban Fatal Crashes
1994 — 2003. That report noted that from 1994 — 2003 there were 372,738 fatal crashes
on U.S. roadways. Of those, some 218,539, or 58.6%, occurred on rural roads. During
the same period, the rural fatality rate was 2.4 per 100 million vehicle miles traveled.

The corresponding urban fatality rate is 1.0.

The Safe, Accountable, Flexible, Efycient Transportation Equity Act T A Legacy for
Users (SAFETEA-LU) provides federal funds to address safety issues on our nationés
most dangerous roadways. SAFETEA-LU provides $90 million annually over four
years as a set-aside under the Highway Safety Improvement Program (HSIP). While
these funds are to be administered by state Departments of Transportation, Congress has
directed that they be targeted at rural roads that have fatality rates that exceed statewide
averages.

Although a positive start, SAFETEA-LUGs funding level for this program will not
enable roadway safety practitioners to solve all of our nationgs local roadway safety
problems. Therefore, it will be important for both state and local governments to stretch
these funds to gain the maximum beneyt or return on investment. The American Trafyc
Safety Services Association (ATSSA) and the National Association of County Engineers
(NACE) formed a partnership to develop a tool to help local jurisdictions focus on proven
low cost safety solutions. This publication, Low Cost Local Road Safety Solutions, is the
result of that partnership. While we focused our efforts on solutions that could be applied
in rural locations, many of the case study methodologies are entirely appropriate for
urbanized areas.

The development of this publication was made possible through funding provided by
ATSSA. The Texas Transportation Institute (TTI) was engaged to synthesize existing
research and develop case studies about the various solutions presented here. NACE
provided technical input and kept us on course to keep our focus on real solutions for
local roads.

We hope that the examples that are provided are of sufyciently low cost that they might
be considered and implemented by local jurisdictions even if federal funding under the
HSIP is not immediately available.

ATSSAGs core purpose is To Advance Roadway Safety. We believe that if a single life
can be saved through this project the effort will have been worthwhile.
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Sign and Pavement Marking Improvements Reduce Crashes

According to the National Highway
Trafyc Safety Administration, in 2004
rural roads accounted for approximately
57 percent of all fatal crashes.
Contributing factors on secondary roads
include sharp curves, no shoulders, no
pavement markings, and inconsistent
signing. Mendocino County in

the county roads (approximately 220
miles), identifying potential signing and
marking deyciencies, recommending
changes based on the current California
Department of Transportation (Caltrans)
signing and marking guidelines, and
implementing the results. During
recurring three-year cycles, all arterials,

California recently showcased a low-
cost program aimed at saving lives on
secondary roads.!

Mendocino County is located
approximately 100 miles north of
San Francisco. The Mendocino
County Department of Transportation
(MCDOT) is responsible for
maintaining approximately 1000
centerline miles of secondary roads that
serve 87,000 local residents.

In the 1990s, MCDOT developed a
Road System Trafyc Safety Review
program to improve signing and
markings on the arterial and collector
roadways in their system.? Each year
the program consists of completing
a systematic review of one-third of

all collectors, and a number of selected
local roadways are reviewed. These
annual reviews are funded through the
Mendocino Council of Governments
(MCOG) with a combination of state
and local monies.

Early efforts in Mendocino County
concentrated on improving signing for
curves and eliminating nonstandard
signing in order to conform to current
Caltrans standards. Funding from
the Caltrans Hazard Elimination
Safety (HES) Program was used to
upgrade approximately one-quarter
of the countybs signs the yrst year.
Since then, money to implement the
recommendations of the annual reviews

is allocated in the MCDOT budget. .
1
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When new signs were installed, high intensity
retrorepective sheeting was used. Prior to
this program, all signs were constructed of
engineering grade retrorepective sheeting. Since
2000, some of the signs are being converted to
microprismatic sheeting.

The effectiveness of the program was measured
by comparing crash data for roadways improved
as part of the safety program to two control
groups: (1) county maintained roads not reviewed
or inpuenced by reviews and (2) state highways
within in the county. From 1992 to 1998 on the
original 19 roads reviewed as part of the safety
program, the number of crashes fell by 42 percent.
Fatalities were down from 13 to 5 (61 percent),
and injuries had decreased from 266 to 155 (42
percent). In contrast, the number of crashes
on the non-reviewed county maintained roads
increased by 27 percent. On the state highways
the number of crashes fell by 3 percent.

Over the same six year period, the total
program cost (reviews and implementation of
recommendations) was $79,260. Using average
accident costs provided by Caltrans, the savings
ranged from $12.58 million to $23.73 million,

Fatality Total

Crash Type

yielding beneyt-cost ratios of 159:1 to 299:1.

To highlight Mendocino Countyds program,
the Federal Highway Administrationts (FHWA)
Local Technical Assistance Program (LTAP)
sponsored a showcase in September 2004.1 The
188 participants learned about the importance of
highway safety, the collection of data to evaluate
safety problems, the causes of crashes, and the
importance of consistent signage. In addition,
the participants gained a basic understanding of
the Manual on Uniform Trafyc Control Devices
(MUTCD).3

Currently, the Florida LTAP is helping several
Florida counties implement similar programs
by assisting them with assessing crash data,
identifying high crash rate sites, assisting with the
implementation of corrective sign and pavement
marking measures, and working with the agencies
until a process has been developed for the agency
to follow.* For more information, contact the
Florida LTAP at 352-392-2371.

Overall, evidence suggests that sign sheeting
and pavement marking improvements are low cost
safety solutions that reduce the number of crashes.

! Peaslee, G. Signs Show the Way to Cost-Effective Rural Safety. In Public Roads, Vol. 68, No. 4, January/

February 2005.
http://www.tfhrc.gov/pubrds/05jan/08.htm.

2 Ford, S.H. and E.C. Calvert. Evaluation of a Low Cost Program of Road System Trafyc Safety Reviews for County
Highways. Paper presented at the Transportation Research Boardés 8" International Conference on Low-Volume

Roads, June 2003.

¥ Manual on Uniform Trafyc Control Devices for Streets and Highways. Federal Highway Administration,
Washington, D.C., 2003 Edition with Revision No. 1 Incorporated, November 2004.

http://mutcd.fhwa.dot.gov.

4 Peaslee, D.G. and J.D. Degner. Florida Roadway Safety Circuit Rider Pilot Program. Florida Local Technical

Assistance Program, March 2005.

For more information on Low Cost Local Road Safety Solutions visit http://www.atssa.com.
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Post-Mounted Delineators and Chevrons
Reduce Crashes and Speeds in Curves

According to the National Highway
Trafyc Safety Administration, in 2004
approximately 57 percent of all fatal
crashes happened on rural roads, with
approximately 90 percent occurring on
two-lane roads. Typically 50 percent of

single vehicle crashes on rural two-lane
roads occur on curves, with the other 50
percent occurring on tangent sections.

Post-mounted delineators and
chevrons are two types of delineation
treatments that are intended to warn
drivers of an approaching curve and
to provide guidance to drivers. These
devices can provide drivers with a
better appreciation of the sharpness of
the curve before they enter the curve.

In addition, once the driver is in the
curve these devices provide continuous
tracking information which helps the
driver position their vehicle in the travel
lane while traversing the curve.

Several studies have reported that
post-mounted delineators reduce crash
rates on relatively sharp curves at
night.2?23# In National Cooperative

Highway Research Program (NCHRP)
Report 440,° researchers reported that
other studies indicate that roadways
with post-mounted delineators (in the
presence or absence of edge lines)
have lower crash rates than roadways

without post-mounted delineators.
Researchers further stated that the cost
of post-mounted delineators is justiyed
for roadways with average daily trafyc
(ADT) exceeding 1000 vehicles per day
(vpd).

In a study by the Ohio Department of
Highways, researchers found that post-
mounted delineators on rural two-lane
curves reduced run-off-road crashes by
15 percent.” According to information
contained in the Federal Highway
Administration (FHWA) Low Cost
Safety Improvements Workshop, post-
mounted delineators reduce fatal crashes
by 15 percent, nonfatal injury crashes
by 6 percent, and run-off-road crashes
by 25 to 58 percent.®

In Virginia, researchers conducted
a study to determine the effectiveness



of three curve delineation treatments.® Changes
in speed and the lateral placement of vehicles
within the travel lane were used as measures of
effectiveness. The researchers found that drivers
reacted most favorably to standard post-mounted
delineators on curves < 7 degrees (radius of 820
ft) and to chevrons on sharp curves O 7 degrees.
With respect to chevrons, a before-after study in

Overall, evidence suggests that post-mounted
delineators and chevrons are low cost safety
improvements that reduce run-off-road crashes on
two-lane roadways.

For more information on the installation and use
of post-mounted delineators and chevrons please
reference the Manual on Uniform Trafyc Control
Devices (MUTCD).*?

Kansas found that chevrons reduced the total crash
rate by 26 percent and the total fatal crash rate
by 87 percent.® Similarly, in Montana chevrons
reduced the total crash rate by 25 percent, the
run-off-road crash rate by 31 percent, and the
nighttime run-off-road crash rate by 35 percent.?
According to information contained in the FHWA
Low Cost Safety Improvements Workshop,
chevrons can be expected to reduce total crashes
by 33 to 49 percent.®

Recently, the Federal Highway Administrationds
(FHWA) Local Technical Assistance Program
(LTAP) showcased the Mendocino County,
California Road System Trafyc Safety Review
program.'! Early efforts in Mendocino County
concentrated on improving signing of curves
and resulted in a reduction in crashes. For
more information about the Mendocino County
program, please reference case study number one
of this publication.

! Hall, J.W. Evaluation of Wide Edgelines. In Transportation Research Record 1114, Transportation Research
Board, National Research Council, Washington, D.C., 1987, pp. 21-30.

2 Longenecker, K.E. Evaluation of Minor Improvements: Part 1 Delineation. Idaho Department of Highways.

8 Tamburri, T.N., et al. Evaluation of Minor Improvements Parts 3 and 4, Delineation and Guardrail. California
Transportation Agency, Sacramento, California, July 1967.

4 Taylor, J.I., H.W. McGee, E.L. Seguin, and R.S. Hostetter. Roadway Delineation Systems. NCHRP Report 130.
Transportation Research Board, Washington, D.C., 1972.

® Fitzpatrick, K., K. Balke, D.W. Harwood, and I.B. Anderson. Accident Mitigation Guide for Congested Rural Two-
Lane Highways. NCHRP Report 440. Transportation Research Board, National Research Council, Washington,
D.C., 2000.

¢ Capelle, D.G. An Overview of Roadway Delineation Research. FHWA-RD-78-111. Federal Highway
Administration, Washington, D.C., June 1978.

" Foody, T.J. and W.C. Taylor. Curve Delineation and Accidents. Ohio Department of Highways, Bureau of Trafyc,
Columbus, Ohio, 1966.

8 Low Cost Safety Improvements Workshop. Federal Highway Administration, Washington, D.C., 2005.

® Jennings, B.E. and M.J. Demetsky. Evaluation of Curve Delineation Signs on Rural Highways. VHTRC 84-R16.
Virginia Highway and Transportation Research Council, Charlottesville, Virginia, December 1983.

10 Niessner, C.W. Post Mounted Delineators. FHWA-TS-83-208. Federal Highway Administration, Washington,
D.C., July 1983.

1 Peaslee, G. Signs Show the Way to Cost-Effective Rural Safety. In Public Roads, Vol. 68, No. 4, January/February
2005.
http://www.tfhrc.gov/pubrds/05jan/08.htm.

12 Manual on Uniform Trafyc Control Devices for Streets and Highways. Federal Highway Administration,
Washington, D.C., 2003 Edition with Revision No. 1 Incorporated, November 2004.
http://mutcd.fhwa.dot.gov.

For more information on Low Cost Local Road Safety Solutions visit http://www.atssa.com.




