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Intersections
Major source of crashes and injuries




Virginia crashes
2005

¢ 30,000 crashes occurred at traffic signals

¢ 13,000 crashes occurred at stop signs




Annual red light running toll
U.S. 2004

* 196,000 crashes
¢ 168,000 injuries
¢ 928 deaths




Traditional enforcement approach




Limitations of conventional enforcement

¢ Time consuming

¢ Other priorities such as violent crime and homeland
security limit resources for traffic enforcement

¢ Difficult to observe violations at the worst places

dana

¢ Hig

times

n-speed pursuit can be dangerous for police

dana

civilians

¢ Reductions in violations achieved through
conventional enforcement are temporary
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Police resources have not kept pace with

vehicle travel
Growth in law enforcement personnel vs. vehicle miles traveled:
U.S. 1995-2003
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vehicle miles traveled law enforcement officers



Red light camera system components

1. Red light camera
2. Loop detectors

3. Connection
between camera, loops
and traffic signal




Fairfax City, VA




Fairfax City, VA
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Percent reductions in red light running crashes
with injuries
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Citywide crash reductions with red light cameras
Oxnard, California
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Effects of red light cameras on crashes
Rear-end injury crashes
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Cochrane review of red light camera effectiveness
Aeron-Thomas and Hess, 2006

¢ Systematic review of studies examining the
effectiveness of red light cameras in reducing crashes

¢ Five studies in Australia, Singapore, and the US alll
found the use of red-light cameras cut the number of
Injury crashes

* |n the best conducted of these studies, the reduction
was nearly 30%




Benefits of photo enforcement

¢ Enhanced safety through deterrence

¢ Reductions in violations and collisions

¢ Consistent enforcement without excessive penalty
¢ Safer for police officers and bystanders

¢ Unbiased enforcement

¢ Funded by violators




Percent of drivers who support

red light cameras
May 1999
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Percent of drivers who favored red light cameras
Before and after implementation in Fairfax, Virginia
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Many newspapers support automated
enforcement
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Jurisdictions with red light cameras, Sept. 2006

Arizona
Avondale
Chandler
Mesa
Paradise Valley
Phoenix
Scottsdale
Tempe
California
Bakersfield
Baldwin Park
Beverly Hills
Capitola
Cerritos
Compton
Costa Mesa
Culver City
Davis

Del Mar

El Cajon
Encinitas
Escondido
Fremont
Fresno
Fullerton
Garden Grove
Gardena
Hawthorne
Indian Wells
Inglewood
Lancaster
Loma Linda
Long Beach
Los Angeles City
Los Angeles County
Millbrae
Modesto
Montclair
Montebello
Murrieta
Oceanside
Oxnard

Pasadena

Poway

Rancho Cucamonga
Redwood City
Riverside
Sacramento City
Sacramento County
San Bernardino
San Diego

San Francisco

San Juan Capistrano
San Mateo

Santa Ana

Santa Clarita
Santa Fe Springs
Solana Beach
South Gate
Stockton

Union City

Upland

Ventura

Vista

West Hollywood
Whittier

Yuba City
Colorado

Aurora

Boulder

Denver

Fort Collins
Greenwood Village
Northglenn
Delaware

Dover

Elsmere

Newark

Seaford
Wilmington
District of Columbia
Georgia
Alpharetta

Atlanta

Brunswick
Decatur

Duluth

Fulton County
Georgetown
Griffin

Gwinnet County
Lilburn
Marietta

Rome

Roseville
Savannah
Snellville
Suwanee
Thomasville
Illinois
Chicago

Iowa

Clive

Council Bluffs
Davenport
Maryland
Anne Arundel County
Annapolis
Baltimore City
Baltimore County
Bel Air
Bladensburg
Bowie

Charles County
Cheverly
College Park
Cottage City
Forest Heights
Frederick
Greenbelt
Howard County
Hyattsville
Laurel
Landover Hills
Montgomery County
Morningside

Prince Georges County Tennessee

Riverdale Park
Rockville
Minnesota
Minneapolis
Missouri
Arnold
Florissant
New Mexico
Albuquerque
New York
New York City

North Carolina

Cary

Charlotte
Fayetteville
Greenville
Indian Trail
Marshville
Monroe
Raleigh

Rocky Mount
Wilmington
Ohio
Cleveland
Dayton
Middletown
Northwood
Springdfield
Toledo
Trotwood
Oregon
Beaverton
Medford
Portland
Pennsylvania
Philadelphia
Rhode Island
Providence
South Dakota
Sioux Falls

Gallatin
Germantown
Jackson
Knoxville
Red bank
Texas
Denton
Duncanville
Frisco
Garland
Grand Prairie
Houston
Plano
Richardson
Rowlett
Washington
Auburn
Bonnie Lake
Lakewood
Seattle




Negative stories have recently appeared
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Common arguments against red light cameras

¢ |nvades privacy

¢ Violates constitutional rights
¢ Revenue

¢ Crashes increase

¢ Yellow timing




Constitutional challenges have failed in court

Due process

¢ Not all drivers photographed receive tickets; owner is
presumed to be driver; statutes do not state where warning
signs should be placed; delay in receiving ticket too long

Equal protection

¢ Some violators of the same offense pay a higher fine
and receive points while others do not

Fourth amendment (search/seizure)

¢ Photographing a vehicle amounts to seizure




Privacy issues

¢ Driving is a regulated activity on public roads

¢ No expectation of privacy in motor vehicle

¢ No right to keep license plate private — required to be in
plain view for a reason

¢ Courts have ruled that privacy concerns are outweighed
by legitimate concerns of public safety




Privacy issues

¢ Surveillance cameras are widely used in public places
such as airports, transit terminals, freeways, schools,
and government buildings, for safety purposes

¢ These applications observe each person simply
passing by, whereas traffic enforcement cameras are
limited to violators




¢ Privacy and constitutional arguments against photo
enforcement generally have been ineffective

¢ Opponents are now focusing on claims that

— red light cameras increase (rather than decrease)
crashes

— city traffic engineers are reducing yellow signal

{ming BIC BROTHER
— red light cameras raise too much revenue @
IS thlﬁilﬂﬂ




Crash effects: Council, Persaud, et al., 2005
FHWA-funded research project

¢ Analyzed crash-effects of red light cameras in 7 cities

¢ Estimated a 25% decrease in right-angle crashes and
a 15% increase in rear-end crashes

¢ Applied economic values to crash effects:
“The results show a positive aggregate economic
benefit of more than $14 million over approx 370 site
years, which translates into a crash reduction benefit
of approx $38,000 per site year”




Crash effects: San Diego Photo Enforcement
System Review, 2000

¢ Photo enforcement resulted in significant reductions
in red light violations and significant reductions in red
light running crashes

¢ While some initial increases in rear-end crashes were
found, the rate of rear-end crashes dropped over time

¢ For intersections where cameras were in place for
three years, the rate of rear-end collisions returned to
pre-enforcement levels




Yellow timing: San Diego Photo Enforcement
System Review, 2002

¢ The actual yellow change intervals at 17 of the photo-
enforced intersections were equal to or higher than
yellow times calculated using the City’s guidelines

¢ Yellow timings were lower than the guidelines at two
locations:

— 4.5 actual versus 4.7 seconds per guidelines

— 3.7 actual versus 4.2 seconds per guidelines




Revenue

¢ (California State Auditor, 2002

— Local governments generally make little or no
profit from red light camera programs

¢ US Government Accounting Office, 2003

— Of 5 jurisdictions examined, 2 reported that
revenues from photo enforcement programs were
greater than program costs; 3 reported revenues
less than program costs




Roundabouts




Roundabouts are circular intersections with design features
that eliminate the need for stop signs or traffic signals

Arrows show

the direction of the roundabout slows

Traffic approacing l

traffic flow and yields to traffic in
around the the circle
circle

v/

Central Island

Pedestrians cross at
designated locations




Rural




Suburban
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Roundabouts require fewer traffic lanes than traditional
intersections to accommodate the same amount of traffic




Number of roundabouts constructed by

transportation departments in 9 states
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Estimated number of roundabouts
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15,000
10,000
5,000 l
B

France Australia




Impediments to construction of roundabouts

¢ Relatively new in the United States, so there has
been some reluctance to apply them

¢ Questions about relevance of international research
and design practices to U.S. experience

¢ Opposition among some local residents and
public officials




Purposes of IIHS roundabout research

¢ Estimate crash reductions associated with roundabouts
compared to stop signs and traffic signals

¢ Evaluate impact of roundabout conversions on traffic
flow and public opinion




Safety evaluation

¢ 23 Intersections converted to roundabouts between
1992 and 1997

¢ 14 were single lane; 9 were multi-lane

¢ Study sites located in 8 states: CA, CO, FL, KS, ME,
MD, SC, and VT

¢ The empirical Bayes approach was employed to
account for regression to the mean while normalizing
the differences in traffic volume between the before
and after periods




Percent reductions in crashes associated with

roundabouts at 23 U.S. intersections
2001

all injury serious and fatal
all crashes crashes injury crashes
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Evaluation of public opinion and traffic flow
2004

¢ 3 intersections converted to roundabouts from traffic
signals and stop signs

¢ Study sites in New Hampshire, New York, and Washington

¢ Roundabouts completed in 2004




Public opinion surveys

¢ Surveys conducted in each community approximately
6 weeks before, 6 weeks after, and 1 year after
construction

¢ Random digit dialing methods used to survey 300
drivers per city and time period




Intersection with
stop sign converted to
roundabout
Nashua, NH




Intersection with
traffic signal converted
to roundabout
Greenwich, NY



Intersection with
4-way stop sign
converted to roundabout
Bellingham, WA




Percent reductions in delay
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Percent of residents who favor roundabouts
Before and after installation

M before

80 O after
B 1-yr later

60

40

20

New York New Hampshire Washington



What impact do you think the roundabout has
had on safety?
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made intersection safer made intersection less safe



What impact do you think the roundabout has
had on traffic congestion?
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reduced congestion increased congestion



[IHS study of missed opportunities to improve
traffic flow and safety

¢ |dentified 10 intersections in Northern Virginia where

— new traffic signals were installed within past
5 years or

— intersections with traffic signals were substantially
modified by widening or other changes

¢ Designed hypothetical roundabouts for these locations

¢ Used standard traffic engineering models to conduct
comparative analyses of intersection performance




Recently modified intersection
Route 123 at Lee Chapel Road in Fairfax Station, Virginia




New traffic signal
Roberts Road at New Guinea Road in Burke, Virginia




Expected effects of roundabouts on traffic flow

compared with signal lights
Northern Virginia

¢ Average 62% to 74% reduction in vehicle delays

¢ Vehicle delays reduced by about 325,000
hours annually

¢ Fuel consumption and emissions reduced by
about 235,000 gallons annually




Expected effects of roundabouts on crashes

and injuries compared with signal lights
Northern Virginia

¢ Could have prevented an estimated 62 crashes,
including 41 injury crashes, between 1999 and 2003
at 5 intersections

¢ Estimates based on N.Y. Department of
Transportation study (2004) that found 37% fewer
crashes and 75% fewer injury crashes from
conversion to roundabouts




Benefits of modern roundabouts

¢ Traffic flow: reduce delay, decrease fuel consumption
and air pollution

¢ Safety: significantly reduce injury crashes

¢ Maintenance: eliminate maintenance and electricity
costs associated with traffic signals (approximately
$3,000 per year)

¢ Aesthetics: central island provides opportunity
for landscaping




Advantages for pedestrians

¢ Traffic speeds within roundabouts are very low —
typically 15-20 MPH

¢ Refuge islands provide for short crossing distances

¢ Roundabouts are simple intersections, which
eliminate left-turns, right-turns, and associated
conflicts common at conventional intersections




How can we accelerate construction
of roundabouts?




Land development
Critical opportunity to construct roundabouts




Advantages of constructing roundabouts as

part of land development

¢ Developer pays construction cost
¢ Cost of roundabout is less than traffic signal
¢ Landscaping opportunities

¢ Avoids expense and controversy of conversion to
roundabouts later, after conventional intersections
have been built




Roundabout constructed as part of

land development
Nokesville, Virginia




Roundabout constructed as part of

land development
Reno, Nevada




For more information:

www.lihs.org
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