National Transportation Safety Board
Washington, D.C. 20594

Safety Recommendation

Date: January 22, 2002
In reply refer to: H-01-38

State Governors and Mayor of the District of Columbia
(See distribution list)

The National Transportation Safety Board is an independent Federal agency charged by
Congress with investigating transportation accidents, determining their probable cause, and
making recommendations to prevent similar accidents from occurring. We are providing the
following information to urge your organization to take action on the safety recommendation in
this letter. The Safety Board is vitally interested in this recommendation because it is designed to
prevent accidents and save lives.

This recommendation addresses initiatives to enhance school bus and passive grade
crossing safety. The recommendation is derived from the Safety Board's investigation of the
collision of a CSX Transportation, Inc., (CSXT) freight train and Murray County, Georgia,
district school bus at a railroad/highway grade crossing in Coresauga, Tennessee, on March 28,
2000,! and is consistent with the evidence we found and the analysis we performed. As a result
of this investigation, the Safety Board has issued reiterated 1 safety recommendation and issued
10 new safety recommendations, 1 of which is addressed to the States and the District of
Columbia. Information supporting this recommendation is discussed below. The Safety Board
would appreciate a response from you within 90 days addressing the actions you have taken or
intend to take to implement our recommendation.

On March 28, 2000, about 6:40 am., a CSXT freight train traveling 51 mph struck the
passenger side of a Murray County, Georgia, School District school bus at a railroad/highway
grade crossing near Conasauga, Tennessee. The accident occurred as the school bus was crossing
the tracks at a speed of approximately 15 mph. During the accident sequence, the driver and
three children were gjected. Two gected passengers received serious injuries and one was fatally
injured. The driver, who had been wearing a lap/shoulder belt that broke during the crash
seguence, received minor injuries. Of the four passengers who remained inside the bus, two were
fataly injured, one sustained serious injuries, and one, who was restrained by a lap belt, received
minor injuries. The two train crewmembers were not injured.

! For more information, read: National Transportation Safety Board, Collision of CSXT Freight Train and
Murray County, Georgia, School District School Bus at Railroad/Highway Grade Crossing in Conasauga,
Tennessee, on March 28, 2000, Highway Accident Report NTSB/HAR-01/03 (Washington, DC: NTSB, 2001).

7415



Despite the Safety Board's efforts to improve school bus and grade crossing safety,
needless accidents, such as this one at Conasauga, continue to occur. Following the accident, the
Safety Board developed the initiatives discussed below, based on previous safety
recommendations that, if implemented by each State, could reduce the number of grade crossing
accidents involving school buses. These initiatives include installing warning devices at passive
grade crossings, strengthening the criteria for the installation of active warning devices, installing
noise-reducing switches in school buses, improving school bus driver performance and routing,
and strengthening the State commercia driver’s license manual and exam to include questions
related to passive grade crossings.

Passive grade crossing warning devices

In its 1998 study on safety at passive grade crossings,? the Safety Board recommended
that all passive grade crossings be equipped with highway stop signs, at a minimum. Only Idaho
and Hawaii have taken the initiative to install stop signs at all passive grade crossings.

While eliminating railroad/highway grade crossings or activating them with lights and
gatesisideal, the Safety Board understands that activating crossings can be expensive; installing
stop signsis aless costly solution. Had the accident driver stopped the school bus at the crossing
and looked for the train, she would have been able to see it and probably would not have crossed
in front of it. The sight distance aong the tracks for a vehicle 15 feet from the crossing was
sufficient to allow a stopped driver to see atrain approaching. While State laws already require
that school bus drivers stop at all grade crossings, drivers can benefit from being reminded about
this requirement, and a stop sign provides that reinforcement. Moreover, passengers riding the
bus are unlikely to know that all school buses are supposed to stop at grade crossings. If a stop
Sign is present, it is possible that passengers may question a driver if he or she does not stop or
may tell their parents or teachers that the busdriver failed to stop, providing another means of
oversight. The Safety Board concluded that had a stop sign been present at the Conasauga
accident crossing, it would have reinforced to the driver the need to stop before crossing the
tracks, likely prompting her to stop and not attempt to cross in front of the train.

Hazard index

About half the States use their own hazard index (as opposed to the Federal Railroad
Administration’s hazard index) to determine priorities for upgrading passive grade crossings to
active crossings. Some, such as North Carolina, plan to factor school buses into their formula
North Carolina has indicated that it will not only consider whether school buses use a crossing
but will also rank passive crossings according to number of school bus trips over them and load
data. Including such factors assigns higher priority to school bus crossings and results in
upgrading the safety of these crossings more quickly than if the standard hazard index is used. At
the time of the accident, two school buses used the Liberty Church Road crossing daily. The
Safety Board concluded that had Tennessee factored school bus use into its grade crossing
hazard index, the accident crossing may have had a higher priority for receiving funds to install
active warning devices.

2 National Transportation Safety Board, Safety at Passive Grade Crossings, Volume 1. Analysis, Safety
Study NTSB/SS-98/02 (Washington, DC: NTSB, 1998).



Noise reduction

Locomotive event recorder data from the train involved in the Conasauga accident
indicate that the train horn was activated for about 3 seconds when the train was 952 feet from
the crossing and then continuously for 9 seconds (a minimum of 574 feet) before the collision.
The busdriver had the radio and overhead speaker on. Additionally, the two panels above the
driver’'s head were covered with sound attenuation material.® To be identified, a sound must be 3
to 9 decibels above the threshold of detection;* to reach the alerting level, it must be at least 10
decibels above the ambient noise level.”

With the door closed and the radio on (the conditions at the time of the accident), but
with the bus stopped, audibility testing revealed that the sound of the horn was only 4 decibels
greater than the ambient noise when the train was just visible from the crossing; the horn was
barely detectable to the volunteer busdriver. With the radio on and the door and window closed,
the audio portion of the videotape did not pick up the sound of the horn over the ambient noise.
Under similar conditions, but with the radio off and the door open, the sound level of the horn
was 25 decibels above that of the ambient noise, and a driver would probably be able to detect
the sound and be alerted to the approaching train. Therefore, the Safety Board concluded that the
driver did not stop, had the radio on, and the door closed; thus she had difficulty detecting the
train horn and was probably unaware of the presence of the train.

The Safety Board made two recommendations concerning bus speakers to the National
Association of State Directors of Pupil Tran%ortation Services (NASDPTYS) in the 1996 Fox
River Grove, Illinois, highway accident report:

H-96-50
Develop guidelines for the appropriate placement of radio speakers and use of
radios on school buses and disseminate these guidelines to your members.

H-96-51
Advise your members to check their school district buses and disable any radio
speakers located immediately adjacent to the school bus drivers heads.

The NASDPTS informed the Safety Board that it had surveyed the States and found that a
majority of the States had prohibited, or had legislation pending that prohibited, radio speakersin
the driver’'s compartment. The remaining States reviewed their policies on use of radios and
radio speakers in school buses and stated that the policies were adequate to ensure that drivers
can hear critical auditory information. Georgia informed its local school districts of the need to

3 While it is unclear how much this material contributed to the driver’s inability to hear the train horn, it
may have absorbed some of the horn sound. The Safety Board remains concerned about the effects of sound
attenuation material on a driver’s ability to hear an alerting signal. As explained in the Fox River Grove, Illinois,
report, sound attenuation material reduced the volume of both the train horn and the warnings shouted by bus
passengers in that accident. For more information, read: NTSB/HAR-96/02.

4 The “threshold of detection” isthe level at which a person is aware of a sound.

° Stanley C. Skeiber, Robert L. Mason, and R. C. Potter “Effectiveness of Audible Warning Devices on
Emergency Vehicles, Sound and Vibration,” February 1978, pp. 14-22.

6 NTSB/HAR-96/02.



follow proper procedures, including turning off speakers, when crossing railroad tracks. The
State did not require school districts to disconnect the speakers adjacent to the driver’s head;
Georgia left that decision to the local school districts. In October 1998, the National Safety
Council revised its “Recommended Procedures for School Bus Drivers at Railroad Grade
Crossings’ to remind drivers of the importance of turning off radios at railroad/highway grade
crossings, the revison was incorporated in the 2000 National School Transportation
Specifications and Procedures. Based on the NASDPTS survey and the association’s efforts to
inform its members of the hazards of not turning off the radio at grade crossings, Safety
Recommendations H-96-50 and —51 were classified “Closed—Acceptable Alternate Action” ’ on
February 19, 1999.

Despite the NASDPTS' efforts, the 1-year-old school bus involved in this accident was
equipped with a radio speaker adjacent to the driver's head. In addition, to exacerbate the
audibility problem, the driver in the Conasauga accident did not follow prescribed policy to turn
down the volume at railroad/highway grade crossings. The Safety Board understands from the
NASDPTS' response to Safety Recommendations H-96-50 and -51 that the speakers can also be
used to transmit important information to the driver via two-way radio from the school district
dispatcher. While the Safety Board agrees that information from the dispatcher is important, use
of the speakers for music or entertainment broadcasts is not critical and can hamper the driver's
ability to hear external auditory aerts.

Speakers adjacent to a school bus driver’s head probably contribute the most to masking
exterior sounds, such as train horns, but air conditioning, heaters, defrosters, wiper motors, and
other sounds also help mask exterior sounds. Therefore, Florida and Kentucky have begun to
install noise-canceling switches in school buses. The interrupt-type switches are spring-1oaded to
prevent drivers from permanently overriding normal operation of noise-producing equipment.
When pressed, noise in the driver’s area is reduced, improving the driver's ability to listen for
audible warnings. The Safety Board concluded that if activated prior to a grade crossing, a
switch that turns off all nonessential noise-making components, including, but not limited to, the
radio, can help drivers hear train horns and stop as necessary.

School bus driver performance and training

Georgia and Tennessee law require that school bus drivers stop the bus before crossing
railroad tracks, open the door and window, turn off the radio, look both ways, and proceed when
clear. An analysis of the videotape found on the accident bus showed that the school bus was
traveling about 25 mph to 30 mph down Liberty Church Road and had reduced its speed to about
15 mph prior to the crossing. The videotape recorded the driver’s failure to stop. The window
and door were not visible on the videotape, but no sounds associated with opening either one
were audible. Had the busdriver stopped 15 feet from the crossing, as required, she would have
been able to see 1,268 et down the tracks and to observe the approaching train. Had the
busdriver turned off the radio and opened the door and window, as required, she probably would
have heard the train horn. The Safety Board therefore concluded that if the busdriver had
followed the required procedures at the grade crossing, that is, if she had stopped at least 15 feet

" The recommendations received this classification because the actions taken met the intent of the
recommendations, even though formal guidelines were not developed and school districts were reminded of the
hazards of speaker use when approaching railroad tracks, but were not specifically told to disable the speakers.



from the nearest rail, turned off her radio, and opened the door and window, she would have seen
and heard the train and avoided the accident.

In a postaccident interview, the busdriver stated that she stopped, looked both ways,
opened the door, looked in her rear view mirror to make sure the passengers were seated, then
looked both ways down the track and proceeded. However, the school bus videotape contradicts
this statement. Nor was the busdriver’ s behavior on this occasion an isolated incident; her actions
were indicative of complacency at grade crossings. As recorded on the accident bus videotapes,
the driver drove over the same railroad crossing, without stopping, eight other times in the
previous 2 weeks. Another train engineer reported seeing a female school bus driver cross the
railroad tracks in front of his train at the same location on a previous occasion, although he did
not report the incident at the time that he witnessed it. The accident driver was the only female
school bus driver to regularly traverse the Liberty Church Road crossing.

The Murray County School District provides annual recertification training for all
busdrivers. This training, which the accident driver had received on August 12, 1999, includes
information on what drivers are required to do at railroad/highway grade crossings. The driver
also received training on the same subject from her previous employer and was reprimanded for
talking during the lesson. The fact that the driver told police investigators that she stopped and
opened the door shows that she knew the regulations for school buses crossing railroad tracks.
The Safety Board concluded that although the driver had been educated on and knew the
mandatory safety precautions at railroad/highway grade crossings, she disregarded the required
procedures and crossed the railroad tracks without stopping on the day of the accident and at
least eight other times before the accident.

The accident driver crossed the Liberty Church Road railroad tracks daily when operating

over her regular route. In its 1998 study on safety at passive grade crossings,® the Safety Board
concluded:

A driver's decision to look for atrain may be adversely affected by the driver's
familiarity with and expectations at a specific passive grade crossing and the
driver’s experience with passive crossings in general.

The accident busdriver may have become complacent; she had not stopped at the crossing
on at least eght other occasions and, therefore, even though trains passed this crossing daily
between 6:00 am. and 7:.00 am., may not have perceived the danger associated with
railroad/highway grade crossings. The annual training she had received apparently was
insufficient to reinforce to the driver the hazards associated with grade crossings.

On January 25, 1985, the Safety Board issued a recommendation on monitoring school
bus driver compliance at grade crossings to the State directors of pupil transportation for the 50
States and the District of Columbia:

H-85-4

Encourage local school jurisdictions to establish and enforce procedures to
systematically monitor schoolbus driver compliance with railroad crossing stop

8 NTSB/SS-98/02, p. 61.



requirements and routing requirements which include on scene observations of
driver performance.

Georgia responded that the superintendent or staff monitored each school bus route
annually and that drivers were encouraged to report any unsafe crossings. The recommendation
was classified “Closed—Acceptable Action” for Georgia on November 18, 1993.° The
NASDPTS National School Transportation Specifications and Procedures recommends that
pupil transportation directors monitor and evaluate school bus driversin the performance of their
duties.

Based on areview of the Murray County School District files, neither the accident driver
nor any other driver had been monitored or received a performance evaluation. Observing and
evaluating drivers allows problems to be detected and addressed before an accident occurs. In
this case, in which the driver had frequently ignored proper procedures at passive grade crossings
by crossing the tracks without stopping, ample opportunity existed for the transportation director
(or a representative) to have observed the driver’s behavior, reviewed the videotapes,'© or both,
and taken corrective action.

Without an evaluation program in place, the school district had no proactive means of
identifying drivers who were operating their buses in an unsafe manner. The Safety Board
concluded that the Murray County School District did not monitor drivers nor identify and
correct improper behavior, thus missing the opportunity to observe this driver’s behavior at
railroad/highway grade crossings. Since the accident, Murray County has implemerted a
program under which supervisors follow drivers who are operating school buses to evaluate their
performance. The county has also been working more closely with Operation Lifesaver!! to
provide mandatory driver training about grade crossing safety.

Commercial driver knowledge of passive grade crossing safety

In addition to providing feedback to currently licensed school bus drivers, the States can
incorporate knowledge of passive grade crossing safety into the driver certification process. The
Safety Board recommended in its 1998 study on passive grade crossing safety’? that the States
include questions on safety at passive grade crossings in every version of the States written

o Safety Recommendation H-85-4 is classified “ Closed—Acceptable Action” for 48 States and the District
of Columbiaand “Closed—No Longer Applicable’ for 2 States.

10 \while the videotapes are intended to monitor passenger behavior, they can also be used to observe driver
behavior and to educate drivers on proper actions, as necessary.

11 Operation Lifesaver is a nonprofit nationwide effort to educate the public and increase public awareness
of the hazards at railroad-highway grade crossings and to develop proper driver behavior patterns at grade crossings.
Operation Lifesaver participants include State and local officials, civic groups, safety organizations, transportation
industry groups, labor groups, public information media, and private citizens.

12 Safety Recommendation H-98-37 requests that the States “ensure that questions on safety at passive
grade crossings are included in every version of the State's written drivers examination.” This recommendation has
been classified “Closed—Acceptable Action” for 3 States, “Closed—Acceptable Alternate Action” for 10 States,
“Open—Acceptable Response” for 12 States, and “ Open—Unacceptable Response” for 1 State. The Safety Board
has yet to receive a response from 24 States, including Georgia and Tennessee. For more information, read:
NTSB/SS-98/02.



commercial driver's license examinations. This would reinforce the actions hat commercid
drivers, including school bus drivers, should take when encountering grade crossings.

Although the Safety Board has issued numerous recommendations, as previously cited, to
improve school bus and grade crossing safety, needless accidents, such as this one at Conasauga,
continue to occur. Following the accident, the Safety Board developed a set of initiatives, based
on previous safety recommendations that, if implemented by the States, could reduce the number
of grade crossing accidents involving school buses. Therefore, the National Transportation
Safety Board recommends that the States:

In cooperation with the National Association of State Directors of Pupil
Transportation Services, develop and implement a program of initiatives for
passive grade crossings and school buses that includes (1) installation of stop
signs at passive crossings that are traversed by school buses except where an
engineering study shows their installation would create a greater hazard; (2) use
of information about whether school buses routinely cross passive grade crossings
as a factor in selecting crossings to upgrade with active warning devices; (3) a
requirement that all newly purchased and in-service school buses be equipped
with noise-reducing switches, (4) enhanced school bus driver training and
evaluation, including periodic reviews of onboard videotapes where available,
especially with regard to driver performance at grade crossings, and (5)
incorporation of questions on passive grade crossings in the commercial driver’s
license manual and examination. (H-01-38)

The Safety Board also issued safety recommendations to the National Highway Traffic
Safety Administration, the Federal Highway Administration, the Georgia Department of
Education, the National Associationof State Directors of Pupil Transportation Services, and the
school bus manufacturers. The Safety Board also reiterated a recommendation to the U.S.
Department of Transportation. In your response to the recommendations in this letter, please
refer to H-01-38. If you need additional information, you may call (202) 314-6607.

Chairman BLAKEY, Vice Chairman CARMODY, and Members HAMMERSCHMIDT,
GOGLIA, and BLACK concurred in this recommendation.

Original Signed

By:  Marion C. Blakey
Chairman
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