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‘The National Transportation Safety Board determires that the probable cause of
this accident was the failure of the driver of the Military Distributors of Virginia, Ine. truck
to keep his vehiele to the right of the highway centerlino because of inattention due to a
momentary lapse of alertness, falling asleep, or an epileptic seizure,
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NATIONAL TRANSPORTAYION SAFETY JOARD
WASHINGTON, D.C. #0594

HIGHWAY ACCIDENT BEEPORT

Adooted: August 5, 1986 )

MULTIPLE VRHICLE COLLISION AND FIRE
U. 8. 13 NEAR Siv.... HILL, NORTH CAROLINA
MAY 31,1985

SYNOPSIS

About 320 p.ra. on May 31, 1985, a northbound Military Distributors of
Virginia, Ine., tractor-semitrailer collided with two southbound wvashicles on a curve on
U. 8. 13, about 2.3 miles south of Snow Hill, North Carolina. The first «ollisicn on the
two-lane, undivided highway was with a 1982 schoolbus operated by the Greene County
(North Carolina) Board of Education. After this collision, the Military Distributors
vehicle continued northbound and struck e tractor-nemitraller loaded with grain, which
had been following the schoolbus on the two-lane highway. During the collision with the
grain truck, the Military Distributors semitrailer saparated from its tractor, coniinued
northbound, and overturned ont« its right side in the northbound lane. The rear of the
gisin truck's semitrailer vemainei osn the highway and was struck by a passenger
ariomobile. After the collisions, ‘e Militavy Distributors iractor, the grain truck's
tractor, and the front of the grain lvuck's semitrailer caught fire, 15he weather was clear
and the pavement was dry. The Miutary Distributors truckdriver susta'ned fatal injuries.
Of the 27 schoo'bus passengers (sges § to 13 vears), 15 sustained mizor or moderate
injuries, 10 sustained serious or sevare injuries, and # received critical injuries, Bix of the
passengers died, The schioolbus driver, the grain truck driver, and the automobile driver

and passenger sustained minor injuries.
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The National Transportation Bafety Board determines thet the probable cause of this
accident was the failure of the driver of the Military Distributors of Virginia, Ine. truck
to keep his vehicle to the right of the highway centerline because of inattention due to a
momentnry lapse of alertness, falling asleep, or an epileptic seizure.

INVESTIGATION

AT

The Aceident

On May 31, 1989, a schoolbus operated by the Graene County (Rorch Cavolina) Bosrd
of Education, followed by a tractor-semitrailer transporting grain (shelled corn), a
passenger automobile, end an empty straignt truck, was procesding southbound around &
curve on U.S8, 13, about 2.3 miles south of Snow Hill, North Carclina. The weather waes
clear and the pavement was dry. The driver of the schoolbus steted that her vehicle was
traveling at 32 mph and that she saw a northtound tractor-semitraller traveling toward
her vehicie around the curve in “he northbound lane of the two-lane, endivided highvray.

She did not remember seeing the truek efter that time,

About 3:20 p.m., a northbound tractor-semitrailer operated by Militery Distributors
of Yirginia, Ine, (MDV) collided with the schoolbus. The collision with the MDV truek
crenied an opening in the left front sidewail of che schoolbus body, and tore out the
rostraining harrier and fiest three rows of heneh-type seats behind the driver an the Telt
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side of the schooibus, It was reported that the oceupants of thesa seats, a8 well as most of
the other gccupents across the alsle from the opening, were ejected onto the roadway or
the soulhbound shouider during the collision. The schoolbus came to rest facing east on
the southbound shoulder. (Ses figure 1.) |

Following the collision with the schoolbus, the MDV truck continued northbound and
collided with a tractur-semitrailer carrying grain. The driver of the grain truck stated
that he had been traveling directly behind the schoolbus for about 1 1/2 to 2 miles, and
that he saw the northbound tractor-semitrailer cross over the highway centerline and
coltide with the schoolbus. He also stated that he was trying to steer toward the diteh on
his rigiit when the MDV tractor collides) with his vehicle.

The MDV tractor overturned onto its right side and the MDV tractor and the gra‘n
truck's tractor came to rest partially off the southbound lane of the highway, about
30 feet north of the final vest position of the schoolbus. (See figure 2.) The MDV
semitrailer separated from the tractor, continued northbound, and overturned onto its
right side in the northbound lane, spilling some of its cargo of pickles onto the highway.

The reer of the grain truck's semitrailer remained in the southbound iane of the
highway and was struck by a passenger sutomobile. (See figure 3.) The driver of the
automobile atated that he was < ing his vehiole immediately behind the grain tiuck
before the coilislon and that when tie grein truck stopped he "panickad™ and ran into the
rear of the grain truck's semitrailer,

The driver of a straight truck stated that he was traveling divectly behind the grain
truck immediately before the collision (which differs from the statement mude by the
¢river of the passenger automobile), and that he saw the northbound MDV truck eross (he
centarline and enilide with the schoolbus, He further stated that aftor he witnessed tinls
eollision, he steerad his vehicle onto the right shoulder of the highway and stopped, and
the passenger auto then passed his vehisia on the left and ran into the rear of the grain
truck. The straight truck did not collide with any vehicle invoived in thin acoident.

After the collisions, the MDV tractor and the grain trucids tractor and semitraflor
caght fire. The driver of the straight truck reported that he saw the grain trucik's
battery, which befors the collision was mountad outhoard of the grain truck-tractor's lait
longitudinul frame redl between the cab and the first drive axie, "axplode” and start the
fire, The MOV tractor and the grain truck-tractor were dastroved in the fire, and the
grain truck semitrailer sustained flre duwmage to the left front. The schoolbus, the
paatenger nueto, the straight truck, and the MDV semitrailer were not involved in the fire,
(See figure 4.)

The MDV truckdriver romained inside the tractor and sustained fatul injuvies, Of
the 47 sehoolbus passengers {ages 5 to 13 vears), 15 sustained minor or moderate njuries,
10 sustalned serious or suvere Injuries, snd 2 recelved critical injuries. Bix of the
schoulbus pastengers died.  The schoolbug driver, the grain truck driver, snd tae
autoniobile driver and pasaenger sustained minor injuries.

Bmenumay Rarponze

'‘The diriver of the straight ftruck reported that alter he pulled his vehiele onto the
routhboung shoulder and stopped, ho ran sast acrosy the highway around the MDV
somiteailer and then ran south back across the iighway toward the sohoolbus. As he was
passiug the grain truck, he sew the geain truck driver got out of his truck through the left
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Figure 2,--Grain truck and MDYV tractor {overturned).
{Phol. courtesy of the Goldsboro News Argus.)
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Zigure 3.~--MDV semitrailer {overturned) at left.
Rear of grain truck and auto at right.
{Phote courtesy of the Goldsboro News Argus.)
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Figure 4.~-Plan view of aceident site.
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door. This statement differs from information supplied by ths grain truck driver, who
stated that he believed he was ejecied from his vehicle during the zollision.

Drivers Passengers Total
Fatslly Injured

Unsirviveble (AIS-6)
Critical (Al}S-5)
Severe (AIS-4)
subtotal

Non/atelly Injured

Critical { AI8-5)
Severe (AIS-4)
Serious (AIS-3)
Modecrate (AlS-2)
Minor (ALS-1)
Uninjured (AIS-0
Subtotal

WOWeoOoOoOo
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Total

-
o
L

32

Note: Historically the Safety Board has used the International Civil Aviation Organization
{ICAO) criteria to classify severily of personal injury in all modes of transportation
aceidents. Based on these criterla, the schoolbus driver sustained minor injuries, 8
schoolbus passengers sustained m'nor injuries, 13 serious injuries, and 6 fatal injuries; the
MDYV truek driver sustained fatal injuries; the grain truck driver, and the automobile
driver and passenger sustained minor injuries.

It could not be determined how mony children were ejected during the crash, or how
many exited the schootbus after it came to rest. The driver of the straigin truck reported
that when he appro’ ¢hed the schoolbus, about 2¢ children were already outside the
schoolbus, two of the children were not moving, and several were unconseious or
s~miconsecious and unable to walk. He reported that he ushered the childven who were
abie to welk south away from the schoolbus on the west side of the highway. Wy thai
time, passersby had started to acsist with the evacu:.ion of the rest of the children. The
schoolbus driver and the other occupants who were still inside the schoolbus wersc
evacuated either through the opening on the left side caused by the collision or through
the rear emergeney exit door, which was opened by s passerby assisting in the evacuation.

The Creene County Communications Cenfer at Snow Hi'l recelved initial
notificetion of the collision at 3:20 p.m. Officers for the North Cerolina Highway Patrol
arrived at the acene within minutes after the initial report. The Snow Hill Volunteer Fire

Depariment was the firsc fire unit on the scene, and the fire was brought under contro) in
about 20 minutes.

Muturl afd assistancs was requested for ambulances, and 23 ambulances responded
to the scene from Greene, 1itt, Lenoir, Wilson, and Wayne counties. The Greene County
Fire Marshall cocrdinated the overall emergency response.




Triage for the accident victims was initially performed by firefighting personnel
from the Shine (North Crrolina) Volunteer Yire Department, Personnel from the Snow
Hill Medical Ciinie arrived at the scene and assisted in the on-scene treatiment of the
injured.

The MDV truckdriver and three schoolbus passengaers weve dead at the seene. All of
the injured wers removed fiom the scene by 1:20 p.in.  Tiie driver and ocoupani of the
pagsenger automobile were transported to ihe Snow Hill Medieal Ciinic in a private
automobile, where thay were treated for minor injuries and released. Twe schoolbus
passenrgers were transported from the scene by halicopter to Pitt County Memorial
Hospital in Greenville, North Carolina, where one of them died at 11:22 p.m. that night,
The grain truck and schoolbus drivers snd 22 passengers from the schoolbus were
transported by ambulances to Wayne County ‘femorial Hoapital in Goldsboro, North
Carolina. One schoolbus passenger died in the hospital receiving room at 5:37 p.m. Three
sclioolbus pessengers wer2 not treated at Weyne Ccunty Memorial Hospital but were
transporied by helicopter to Luke University Medical Center in Durham, North Carclina;
one of these passengers died on June 3, 1985. The schoolbus driver and 10 zehoclbus
passengers were admitted to Wayne County Memoriul Hospitsi for ireatment and/or
observation. The grain truek driver and six scnnolbus passengers were treated for minor
injuries at the hospital and relsased. Ore c¢hild returned the next day for additional

treatment. Two schoolbus psssengers required no medical treatment away from the
gcene.

Mijitary Distributors Truckdriver information

Employment History.~-The 27-year-old truckdriver had been employed by MDV
sinee Mare Irat

1981, 48 & warehouseman, and then as a truckdriver starting in June
1983, Although he first worked in the MDV warehouse, when he aptlied for a job with
MDYV, he aepplied for a truckdriver position. His employment application, completed on
March 5, 1881, contained the question "Do you have any physiesl eondition which may
limit your ability to perform the job applied for?" The truckdriver answered "no" to this
question.

The only record of any disciplinary action in the truckdriver's MDV personnel file
wes a written warning given in June 1981 for reporting late to work twice in cne week.
Before he was employed by MDV, he had worked for other sinployers as & welder, a
carpentry helper, a carpet installer, and a lift truck operator.

Medical information.~-On June 30, 1976, while the MDV truckdriver was =il a
minor and a military dependent, he was treated at the Portsmouth, Virginia, Naval
Regional Medical Center (NRMC). His NR¥T medical records indicare that ha reported
that he had fallen down a flight of stairs and sustained « head injury about % months
befnre the visit to the medical facility. ke thon had experienced a seizure during which
he had bitten his tongue while he was unconsrious. He also reported he had been
expariencing muscle contractions which he could not control. The NRMC performed an
electroencephalogram (EEG) which was judged to be abnormal, and he was disgn.sed as
having a seizure disorder. The medieal axaminer preseribed phienobarbital in 32 milligrain
(nig) doses to be taken three times duily, and recommended no motor vehicle driving for
6 months.

[ S RS SN I - -




e A SCE T EIEEEN WS R B S R R R R I e B R g:

In February 1977, the truckdriver was told he could resume driving his personal
vehicle if he had a normal ERG. Althouzh the treating physicign requested another EEG,
& copy of the follownp EEG s not included in the rocord. The last entry in his medical
record with the WMRC, made on July 28, 1977, indicates that his FEG was normal, the
seizure disorder was controlled, ane the prescribed dosage of 32 mg of phenobarbital thres
times deily wag to be continued.

On July 31. 1978, the truckdriver was examined at a civilian mmedicai clinic snd was
diagnosed as having post-traumatic epilepsy. Thirty mg of phenobarbital, tc be taken
three times daily, wan preseribed. On January 18, 1279, he re-visited the eclinic
complaining that he had Deen experiencing back pain and tremors when he was
concentrating or when he was nervous, He requested medication to control his tremors so
he could hold & job. The preseription for phenobarbital was continued.

On September 17, 1979, the truckdriver visited the clinic again. He reported that
without medical advice he had reduced his phenobarbital medication from three times
daily to only once in the morning, and volunteered that he had ignored the advice of his
pggsician at the NRMC and had resumed driving his personal vehicle prior to February
1977, ‘

His physician referred the truckdriver to a specialist and on September 20, 1979, he
was given another EEG, which showed epileptiform activity consisting of spike and high
ampiitude wave formations, indicative of a seizure disordor.

During the September 17 visit, he requested that his regular physician perform a
medical sxamination required by the U.S. Department of Transportation (DOT) to
determine s physical qualifications to operate 2 commerecizl vehicle in interstate
commerce so that he could attend & truckdriver training school. Tha medical histery
section of the examination foria noted that the truekdriver had a history of seizures, fits,
convulsions, or fainting. His regular physician, aware of the itruckdriver's seizure
disorder, did not sign the certificate to certify that the truckdriver was qualified to
operate commercial vehicles in interstale commerce, and the unsigned certificate
remained in the physician's files. Duriug visits to his reguiar physician in March and
Dacember 1984 the trunkdrivar reported te his physician thut he was taking 30 ...g of his
inedication twice daily,

On September 28, 1984, a physicion employed by MDV gave the accident truckdriver
and the other 11 truckdrivers employed by MDV medicel exaininations to determine their
physical qualifications to drive commercial vehicles in interstate commerce. The
examinations were given at the MDV headquarters in Norfolk, Virginla. The examining
physician reported that he hud never seen the accident truckdriver either before or after
the examination. The medioa!l history section of this record of physical examination
shows no history of seizures, fits, convulsions, or fainting. The only toxicological test
performed during this examination was u urine test for specific gravity, and fnr the
presence of albumin and sugar, which was negative. The examining physician signed the
truckdriver's medical examiner's certificate, showing that he was physically qualified to
operate commerecial vehicles In interstate commerce, on the date he ~as examined.
There is no evidence that the {ruckdriver had ever previously been certified as being
gualified to operate commercial vehicles in interstate commerce.




A friend of the truckdriver who worked in the MDY warshouse reported that about a
year before the accident he was in the truckdriver's home amd noticed a bottle of pills in a
drawer., The truckdriver told him the pills were "to lieep him from Feing ‘hyper.™ The
friend alsc reported that abou! 4 months before the accident he was in a bar with the
truckdriver, along with thy teuckdriver's sister and girifriend, snd that the truckdriver left
the bar and became involved in a fight outside. When the friensd left the bar, he saw the
truokdrivor baing restrainad by the police, at which point both the truckdriver's sivter and
kis girlfriend plesded with the police not to send the truckdriver to jall without his pilis.
After the incident, both women pleaded with the friend not to tell MDV about the
truckdriver's "medical problems.® His sigter admitted that the truckdriver .ad had
seiruros "a fow times.” When the friend #sked the truckdriver about this incident later,
the truckdriver deried that he had epliepsy.

The truckdriver's mother and stepfather were interviewed on June 4, 1885, They
reported that the truckdriver did not sinoke tobacco or drink coflee, that he uved alcohol
only osc=sinnally, that he hiad no chronic health problems and had never had a head injury.
The only health problems they mantioned were that he had had a foot operation wlen he
was a ¢hlld, and that he had experienced ear infections recently,

The truckdriver's housemate was interviewed twice. During the first interview in
gerson on June §, 1885, she reported that she had no knowledge of any chronic medical
disorder or prescription drug usage by ihe truckdriver. Concerning the truckdriver's
iifestivle, she reported that ha had been living witi her and her 5-year-old daughter for
4 years, that he frequently slspt during the day wlhien he had to work at night, and that he
often went to work with only 3 to 4 hours sleep. She reported that the truckdriver toid
her that if he got sleepy while driving he would pull over and sleep on a piliow across the
nteering wheel of his truck. He did not smoke tobaceo, but Md drink coffee before going
to work. She also reported that he had not eomplained recently tbout any illnesses or
diseomfort other than that he had pulled a muscle In his back, which had causad him
discomfort for a few days. He did not have a regular doctor, but had recently visitad her
doetor in Norfeoik, Virginia, to obtain medication for an ear infection.

After the trunkdriver's medical history showing a history of epilepsy was obtainad,
his housemate was re-interviewed by telephone on July I, 1985. During this interview, hig
housemate admitted she knew of the truckdriver's epilepsy and stated that the
truckdriver's mother had requested that she deny any knowlodge of the condition. She
said thiat sire had never sesn the truckdriver uxperiencing & selzure or displaying any
tremors, and that to her knowledge he had not had a selzure gince 1980 when he said he
had stopped taking bis medication for 4 or 5 days while living in West Virginia. She seid
that he had told her that he had stopped taking the pills at that time because he did not
liki; boing addicted to anything, and that he would know when he was about to have e
solrure,

She reported that he always took one pill in the morning, and one at night before
going to bed, and that he left the prescription bottle at home while he was working. If he
knew he was going to be away from home for more than 12 hoiirs, he would keep one pili
&nel;’ls wtalilet with is driver's llcense. She statod he was very responsible about taking his
maedication,

Examination of the truckdriver's medioal rocords showed that from August 7, 1979,
to July B, 1934, the prescription for the phencbarbital was issued 10 times bv bis
physician: onceina 90—3111 (30-dny) supply; flve times in a 200-pill (86.8-day) supply; once

in a 400-pill (133.3-day) supply; and three times in a 600-pili (zco-day) supply. (See




appendix B.) In most cases, the truckdriver probab y did not pick up the total number of
ptlls preseribed all at once, but rather obtained thery in smaller quantities over & period of
time. For example, the last time his prescription was issued on July 8, 1984, a maximum
of 400 thirty mg pills was prescribed. The racords of the pharmacy where the preseription
was filled indleate that the truckdriver obtained his prescrivbed total of 402 pills on four
soparate occasi~~~ he obtained 100 pills each on July 5, August 27, Octobor 23, and
December 10,

Training. --Gi September 11, 1981, the irunkarivar suecessfally complated 8 6-weok
truekdriver tra'ning course at the Tidewater Cornmunity College in Portsmouth, Virginia.
An instructor at that training 1acoflity reported that a physical examiration is required for
entry to the course, but that there was no medisal sranminer's certificate on file for the
MDV truckdriver. The instructor stuted that the truckdriver may have asked for the
medicel examination certificate at the close uf the course so he could give it to his
employer. The insiructor also reported that the ftruckdriver's "over-the-road”
performance was satisfactory, his clessroom grade was 95%, and that his performance on
a written test on DOT repgulations was "very satlsfactory.”

Licensing Information.~~The truckdriver held a Virginia class A license authorizing
the operation of iarge commercial vehicles. The licenss was originully issued on June 14,
1983, and the license application in use by Virginia at that time contained & qQuestion
asking If the applicant hud a visua?, physical, or mental condition that impeired his ability
to drive. The truckdriver answered 'mo" to this question. The truckdriver applied for
venewal of this liconse on May 8, 1985, Virginia had revised its license application form,
snd this application contained the question "Have you evar had a selzure or blarkout, or
do you have a visual, mental, or physical condition which requires that you take medicine
or uge special equipment in order to drive?® The truckdriver answered "o" to this
question and certified that the information given was true and correct by gigning the
application. Virginia renewed the license on May 10, 1985, _

Driving Record,~-From June 6, 1977, to the date of the asecident, the truckdriver
had nine convietions on his Vivginia driving record, inciuding feur for speading, two for
tailure to obey traffie signals, one for reckless driving, one for following tao closely, and
one for operating an uninspected vehicle, iie had been involvad in two acvidents, both of
which occurred in Rebruary 1985. One accident oocurredl while the truckdriver was
operating his personsl vehicle. According to the police report, thera were o injuries end
$825 property damage. This accicient resulted in the drivar of the other invoived vehicle
being cited for improper passing. The other ascident occurrad while he was gpepating an
MDV vehicle when he struck ancther vehicle in the rear. According to the golice report,
ther2 were no Injuries and $700 property damage. The truckdriver was not issucd a traftic
citation s & result of this sccident. - ' | |

Activities Prior to the Acuident.--Information concerning the truckdriver's
activities during the days before the nccident was obtained "~ interviewing his housemate
and officials from MDV. According to these sources, the truckdriver was off duty on
May 25, 26, ard 27. On the 25th, he had & pienie with his family, on the 26th he went
target shooting with friends, and on the 27th he went o the beach and then helped a
friend build a garage. At 5 a.m. on May 28 he reported for work at MDV and drove from
Morfolk, Virginia, to Virginia Beach. He returned to Norfolk st noon and wunt off duty
untl 5 p.m. From 5 p.m. on May 28 until 3 a.m. on May 29, he drovae on trips between
Norfolk, Hampton, and Virginia Beech. He thei went off duty and his housemate reported
that he stayed at home the remainder of the 29th, where he rested and worked cn his
persony] vehicle. ' |




On May 30 he reported for duty at 4:15 a.m. and drove frorn Morfolk to Fort Lee in
Petersburg, Virginia. He returned to Norfolk about 7:45 p.m. and went off duty for the
remaindar of the day. His .ousemate reported that he took ene pill sfter he arrived icme
from work. He ate a late supper and went to bed at 10:30 p.m., knowing that he was to
report for wosz in 1 1/2 hours. He awoke at midnight and calied the MDV warehouse and
aslced the person on dutv to punch his time card because he was going to be late. His
housemate did not know if he took a plil before leaving for work. He arrived at work at
12:3¢ a.m. on May 31, loaded the iruck, end leit Horfolk about 1 &.m. 21 route to Fort
Braxg, near F&yetteviﬁe. lorth Carciina, He arrived at Fort Bragg about 5130 a.m. and
went off duty for about 2 hours. MDV officials estimated that he probably finished
making his first delivery at Fort Bragg about ¢ a.m. He then made two more deliveries at
Fort Bragg, the iimes of which are unknown.

The next contact with the truckdriver was at abont 12:30 p.m. when he called the
MDYV traffic matiager nnd inforrmed him that he was at a truck siop on 0.8, 301, which the
traftic manager believed to be near Fort Bragg. The traffic manager told the truckdriver
he was to piek up a load in Faison, Worth Carolina. The truckdriver informed the traffic
manager that h2 was going to take the remaining 1/2 hour of his lunchtime off duty, and
would then drive to Faison. About 215 p.m. MDV had its lest contact with the
truckdriver when he called the traffic maenager from the pickup point in Faison and told
him that he was loaded and was lezving to return to Norfolk. The aceident occurred about
1 hour 5 minutes later.

According to this reconstruction of the MDV irueckdriver's activities, he had been on
duty a total of about 12 hours, about 7 of which had been driving, since the last time he
had 8 or more hours <2f duty. During the 36 hours before the accident, from about
4:15 a.m. on May 30 to the time of the accident, the driver had about 1 1/2 hours sleep.
(See appendix C for informetion on the other involved drivers.)

Vehicle Information and Damage

Schoolbus.--The 48-passenger schoolbus wes menufactured in 1982 with a Ford
M~tor Company chassis &nd & body eonstructed by Thomas Built Buses, L.P. (Thomas).
The schoolbus was ~ .nad and operated by the Greene County (North Carolina) Board of
Education. The 8-{ :-wide, 2-axle schoolbus was equipped with a gasoline engine and a
4-speed automatic tranzmisgion. ‘The manager of the Greene County scheolbus
maintenance facility reported that the schoolbus was governed to operate at a maximum
speed of between 30 and 35 mph.

The schoolbus was equipped with padded restraining barriers on each side of the bus
in front of the first row of seats and eight rows of padded bench-type seats on each side
of the center aisle. The inboard (aisle) side of these seats was equipped with two snat legs
which were attached to a section of the metal "C' channel floor of the schoolbus body by
means of a bolt aud a sorew through a flut collar flange welded on the bottom of each
seat leg. The outboard sides of these seats' frames were attached to the interior sidewall
of the schoolbus body by a bracket with two bolts. The driver's seat was equipped with a
lai;;l;elt; the passengers' seats were not equipped, nor were they required to be equipped,
with lapbelts.

~ The collision tore the schoolbus steering axls away from its mountings to the front

suspension, and the stsering axle cume to rest on the highway parallel to the highway
edgteline. (See figure 4.) The postaccident inspection disclosed severe abrasion and asphait
deposits on the left drag link of the schoolbus steering axle assembly at its point of




aitachiment to the tie rod. Based upon measuresnients taken of a similar schoolbus, the
pre-aceident location of this drag link/tie rod connection was from 10 to 14 inches inboard
of the outside left edge of the schoolbus, dapending on whether the stecring was turned
tull right or fuil left. The left 14 inches of the schoolbus front bumper was bent rearward
almost 90 dogrevs, and collision damiga continued rearward 19 {eet along the left side of
the scicoibuy ttwough the engine compartmant and the schoolbus body to the drive axle.
‘The outboard tire of the left ¢rive whoel dual wheel assembly was torn off its rim.

"The collision peelad back 13 feet of the left sicdewall of the schoolbus body from the
dashboard to the left drive wheel, and the restraining barrier and the first three bench
seats behind the diiver wera torn out of the schoolbus bady. The fourth beneh seat behind
the driver was torn louse from its attachments to the sehoolbus interior. The inboard legs
of ihe fourth bench seat on the driver's side were bent aft almost flush with the floor and
its otboard wall attachment bolts were torn from their sidewall mountings. This seat and
all other seats remained inside the schoolbus body. The seats in rows 5 through 8 on the
left side all remained firmly attached to the schoolbus floor. The seatbacks of the fifth,
sixth, and seventh seals on the left side were displaced forward 9, 6, and 7 inches
respactively. There was no damage {o the eighth seat on the left side.

The front restvaining barrier on the right side of the schoolbus remained firmly
attached, but the upper inboard corner of the barrier was displaced forward 8 inches. The
first sest on the right side was undamaged; the top of the seatback of tha second seat on
the right side was displaced 2 inches forward. The reer of the seat cushion frame on the
third seat on the right side was indented about 1/2 inch forward and the seatback of this
seat was displaced 3 inches forward. The rear leg of the fourth seut was bent rearward,
the front leg sepsrated fromn its attachment to tize floor, and the seat cushion was
displaved 6 inches forward and 7 inches downward at ihe aisle. The seatback of the fifth
sent was displaced forward § inches; the seats in the seventh and eiguth rows on the right
side were undamaged; howevar, there was blood on the front of the seatback of the seat in
the seventh row.

The schoclbus floor consisted of 0,075-inch-thick stesl material bent into C-shaped
shannels. These channels were joined together by an exterior steel "cap" around the
outside perimeter of the floor, by welds along the flanges at each end, by welds on the
underside of the flcor structure about 2 1/2 inches long 1ocated about 14 inches inboard of
the outside edge of the floor structure, and by 12 spot welds 1/2 inch in diemeter and
about 6 §/8 inches apart near the center of the flanges on each channel, (See figure 5.)
The collision separated two of these flcor channel sections at the floor joint located near
the seat legs of the fourth row of bench seats in front of the schooibus drive axle. The
floor separation created a trirngular opening across the schoolbus floor which measured
about 45 inches wide at the Jeft sidewall, The scheolbus floor was rushed inboard about 7
inches immediately in front of this opening. The {loor was relaiively undamaged behind
this opening and was 88 inches wide, (See figures 8 and 7.) The scheolbus driver reported
that there were no dofects i the vehicle she was driving, and u postaccident muminatlm
of the vehicle did not disclose any defects.

MDV Tractor-Semitredlar.~~1te MDYV vehicle was a 1984, three-axle International
Harvester truck-tractor operatad in nombination with 4 two-axle Utility van semitrailer.
The 85.5-inch-wide tractor was equipped with a diesel engine and a seven-speed manual
transmission, and all wheels of tha five-axle vahiole eombhutiom waere equipped with air-
mechanical brakes.
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The steering axde of the MDV truck-troctor was toru away from the chassis and
came 0 rost parsliei to the ledt longitrdinal frame member ¢! the grain truck behind the
grain truek’s vab. (See figure 2.) A postacecident inrpection of the sieering box attached
to the cuiboard side of tha left langitudinal frame member indicated that this pars still
functioned and could be turned freely by hund.

No meaningful osinocident inspection of the aontroale i the eab of tha MDY tractar
could be performed becauss ‘he vab was desiroyed In the fire. The postaccident
ingpection of the trensmission inditated thet the transmission was in ssventh gear at the
time of the accident. The manufacturer reported that operation in that gear within the
recommendad ergine rpm ranges would result in a apeed of beiween 44 and 60 mph.

The front of i MDYV semitrailer was torn out from the roof to the floor, and the
upper half of the fifth wheel plate was torn out of the flvor and remained attached to the
truck tractor. The firat & feet of the left front side was erushed rearward, snd there were
yellow paint tramsfers clong the first %7 feet of the left mide of the 45-foot-long
semitrailer.

Grain_Tractor-Ssmitratier.-~-The grain truck wes a 1984 three-axle GM( irueck-
tractor cperatnd in combination wit a 41-ioot-long two-axle dottom-dump grain trailer,
Collision damage to the grain truck tracior was confinexd to the left 8 inches of the
tractor cab, the left sieering oxle wheel, the lefi saddlo-mounted fuel tenk, and the
battery bracket. No pre-accident defucts on this vahicle were reported,

g_ggm%er Auto,--The passenger auto was a 198) Dodge Challenger. Collision
damagr: to this vehicle was confined to the front buinper, grill, and hood. No pre-aceident
defecis on this vehicle ware reported. '

Highway Information

The accident ocecurred on U. 8. 13 about 2.3 miles south of Snow Hill, North
Carolina. At the accidant site, tho north-scuth highway curves to the right for
northbeund vehicles, and the curve's radius is about 1,089 feet at the highway centerline.
The highway cousists of twe 13-foot-wide asphalt driving lanes, with 10- to 12-foot-wida
unimproved shouiders and a slight dormgrade for noethbound vehicles, Sight distance at
the scene is about two-tenihs of a mile ahesd andi the speed Limit is 55 mpih for both
northbound and southbound vehicles, A solid yellow fline murks the southboun:! lane as a
"no passing” zone throughout the accident site. The northbound lane s« it approachas the
sccident site is marked as o "o passing” zone, This ™no passing” pavement marking ends
south of the accident site. (See figurs 8.)

The first highway evidence attributed to the acciGent was three gouges in the
southbound lane. The center’ of tiose gouges was 3% inches north of the northern end of
the northbound *no passing™ zone pavement marking and 77 inches west of the pavement
ceriter, Additicnal gouges were found starting about 15 feet north of the nortlirn end of
the northbound “no passing” pavement marking.

V/hen Safoty Board invastigators arrived at the scene the day after the accident, no
tire mariks were visible on the puvement at the accident site. The P-rth Cavolina
Highway Patrol furnished photograuphe of the accident site taken while the vehicles were
still in place, These photograpns showed three siriated tire marks bagi. “'ng sbout 18 feet

horth of the northern end of the northbount "no pessing® paveme..: marking in the




Figure 8.--View of accident situ for northbound vehicles,
Auto i3 parked by gouge marks.

northbound lane and about one foot east of the center of the highway. These marks
widened as they continued r.orthbound and crossed the centerline into the southbound lane
about 50 feet north of where they began, M the southbound lane, the marks led up to
within about 4 feet of the tires of the MDV truck tractor at its finul rest position,
ovarturned on ity right side. One tire mark ended at the right edge of the pavement in the
southbound lane. (See figure 4.)

Medical and Pathological Information

An autopsy of the MDV truckdriver was performed on June 1, 1885, by a forensie
pathologist for the East Carolina School of Medicine in Greenville, North Caroling. He
determined that the cause of death was a crushing impact to the chest writh aortie
laceration a:nd massive hemorrhage. Additional Injuries noted included multiple rib
fractures, & lacerated left lurg, contusions to the heart, jejunum, and descending colon,
and extensive postmortem inoineration of the body. ‘ \ '

The postmortem examination disclosed thet the MDV tmckdriver's right coronary
srtery was essentially nonfunctional; the vessel was tiny, short, and incomplete, The left
circumtlex artery was, however, about twice the normal expected caliber and in the
opinion of the medical examiner compensated for the inadequate right coronury artery,
The medical examiner concluded that "Effective cardiac action was present i1 the dying
pnro':u]:, :us evidenced by vital responses, and a cardire arrhythmie is not asonsidered
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Tests performed on & blood ssmple obtained from the MDV truckdriver's body
disclosed that the blowd cordained 3.0 milligrams per liter (mg/L) of phenobarbital, and
6.0 micrograms per litar of carboxylie acid metabolite of deltr-9 tetrahydrocannabirol
(THC). No other drugs or ajcohol were detected in the blond, The medical examiner
conciuded that "The phenubdarbital leve! in blood is clearly sub-therapeutie, ... and an
initiating selzure episode cannot be rulad out.®

The six sehoolhua pussengers whe dis.i were seated on the loft side behind the driver;
two in tre first seat, two in the second seat, and one each in the outboard seaie of the
third air? fourth rows next to the loft sidewsll. Their injuries included multiple fractures
(inoluding skull fractures), intesnal injuries, limb: amputations, and severe lacerations. Ail
six surviving students who were either serioutly or severely injured were seated in the
fiest five rows of the schooibus; these studenty sustainesd fractures, lacerations, and some
moderate Internal injuries, abeasions, ancl contusions. (See figure 9.)

Tha schoolbus driver stated that she was wearing har lapbelt at the time of the
collision. It was not determined if the MDV truckdriver mix! the grain truckdriver wers
wearing their availabls lapbelts at the time of the collision. The driver of the passenger
automoblile stated that he end the other decupant were not wearing their vailable lap end
shoulder belts.

Fedwral Motor Carrier Sef-ty Regulaticis

i

As a motor carrier operating in interstate commerce, MDV is subject to the
requirements of the Pederal Motor Cesrler Safety Regulations (PMCSR) contained in Title
49, Code of Pederal Regulations, Parts 380 to J69.  Section 381.41{bX8) of these
regulationss states that a person I physicelly qualified to drive & motor vehicle if that;
person "hay ne established medieal historyt or clinical dagnosis of epilepsy or any othey
cordition which is likely t¢ cause loas of ronsclousaess or any loss of ability to control a
motor vehicle.”

Although the regulations do not spacily what, if any, toxicclogical tests are to he
performed by an examining physician, section 391.43{c) of the FMCSR, "Instructions for
Performing and Recording Fhysical Ixaminations,” states that a "history of certaln
defects may be cause for rejec.ion or indluite the need for making certain laboratory
tests or a further, and more siringent, exarminution.”

The FMCSR do not contain a mule prohibiting the faisification or omission of medical
information by &n epplicant truckdriver.

Part 395 ol the PMCSR establishes limitations with respect Lo maximum driving and
on~duty time for interstate commercial veliele drivers. Section 395.3 provides that no
motor carrier shail require or permit a driver ton

)  Drive more than 19 hours sinee o driver's last 8 or more hours off duty.

b}  Drive for any period after having been on-duty 15 houvrs since a driver's
Iast 8 or more hours oft duty,

@) Remain on duty more than 60 hours in any 7 consecutive day period.
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Figure 9.--8choolbus occupant seating and injury chart,
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Motor Carrier Operaticns

Miiitary Distributors of Virginia, Ine., is a privete motor carrier that conducts
operations in 1% eastern States transporting foodstuffs to stores located on United Btates
military reservations.

On September 12, 1984, the Virginia Motor Carrier Safety Office of the Federal
Highway Administration completed a safety management audit of MDV's interstate motor
carrier operations. This audit disclosed recordkeeping violations of Part 391 of the
FMCSR relating to maintenance of driver qualification files. 7The MDV Manage:r of
Trucking Operations reported that as a result of this audit, he required sl LDV
truckdrivers to retake wriiten tests, driving tests, and medical exaininations required by
the FPMCSR to bring MDV motor carrier operations into compliance with the regulations.

On Septeriber 13, 1984, the acoicent truckdriver took a written test on the FMCSR
which consisted of 57 multiple choice questions. The truckdriver answered 41 quesiions
correctly, inciuding question 9, whieh stated:

9. 391.41(bX8) Persons who have ever had epilepsy:

1. () cannot drive unless another driver is along.

2.  (X) cannot drive.

3. () cannot drive on long runs.

4. () cannot drive without monthly medical examinations.

Federal Motor Vehicle Safety Standards

The schoolbus Involved in this accident was manufactured afier Aprii 1, 1977.
Therefore, it was required to meet several Federal Motor Vehicle Safety Standards
(FMVSS) promulgated by the Nat'onal Highway Traffic Safety Administration (NHTSA),
including two related to schoolbus body joint strength and schoolbus passenger seating and
crash protection,

FIMVSS 221, Schoolbus Body Joint Strength, requires that an inside or Zutside body
panel of a schoolbus be fastenad so that the body panel joint {3 zapable of Liolding the body
panel to the member to which it is joined when subjected to a force of 40 percent of the
tensile strength of the weakest joined body panel. The purpose of this standard is to
reduze deaths and injuries resulting from the structural collapse of schoolbus bodies
during crashes.

The rule defines the term "body panel” as a body component used on the exterior or
interior surface to #nclose the schoolbius' occupant space, and defines "body panel foint" as
the area of contact or close proximity between the adyes of a body panel and enother
body component, excluding spaces designed for ventiiatioi: or another functional purpcse,
and excluding doors, windows, and maintenance access pancls. (See appendix D.)

PMVSS 221 does not specify the minimum strength of a schoolbus body panel joint.
The required strength of any body panel joint subject to FMVSS 221 depends upon the
strength of the weakest material joined, It is therefore possible to have a relatively
strong material, such as steel, joined to a weaker material, such &8 wood, and FMV3S 221
would require the strength of the joint to be 60 percent of the strength of the wood.
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On Mareh 3G, 1877, in response to a request to interprei how ithe joint strength
‘requirement of FMVSS 201 applied to schoolbus floor joinis, the NHTSA Associate
Administrator for Motor Vehicle Programs wrote to Carpenter Body Works, Inc. (a
manufacturer of schoolbuses) and adviseds

The floor panels were described as having edges whici are bent
downward to form right asgies and are attached to esach other at these
right angle legs some distance below the crease formed by the bend. It
wes agreed that these arc body panel joints which must meet the
requiremants and wouid generally be tested using opposing tensile forces -
acting in planes that are parallel to the direction of the right angle legs.

FMVSS 222, Schoolbus Passenger Seating and Crash Protection, establishes occupant
protection requirements for seats and restraining barriers for schoelbuses. The purpose of
this standard is to reduce the number of deaths and injuries resuliing from the impact of
schoolbus occupanis with structures within the vehicle during crashes and sudden driving
maneuvers. FMVSS 222 provides for occupant crash protection through the use of
strengthened, closely spaced, and padded seatbacks, and padded restraining barriers
install»d in front of the first row of seats in large schoolbuses,

NHTSA Tesis of Thomes Floor Panel Joints

After FMVSS 221 became effective in 1977, NHTSA began routinely tasting ai?
maiufacturer's schoolbuses to determine if they complied with the standard. Since early
1980 various offices of the NHTSA have communicated with Thomas about the compliance
with FMVSS 221 of the floor panel joints in their schoolbuses. During tnis time NHTSA
contractors calsulated and tested the strength of the floor pans! joints, 1/ NHTSA
repeatedly requested information from Thomas in Certified Information Requests (CIR)
2262, 2418, and £527, that would demonstrate scompliance of the fivcor panel joints with
FMVSS 221 because the tests and caleulations {ndicated the floor panel joints did not
comply with the requirements of the stendard. 2/ These tests and talculations yielded
floor panel joint strengths ranging from 24 to 73 percent of that required by FMVSS 221,
Thomas repeatedly replied to the NHTSA requests for data that the floor panel joints in
question were structural joints, not body penel joints and therefore not subject to the
requirements of FMVSS 221. 3/ However, NHTSA officials indicated to Thomas that the
floor panel joints in question were indwed subject to FMVSS 231, 4/ o '

After reviewing its test reports and Thomas' responses to the NHTSA CIRs 23262,
2416, and 2527, NHTSA's Office of the Chief Counsel notified Thomas, on June 21, 1985,
thet it was terminating the investigations of the apparent floor join! failures without
further action. The letter did not give any reason(s) for the terminations,

1/ Report No. 321-MS-79-05-TR-05, National Highway Traffic Safety Administration,
"3chool Bus Body Joint Strength, FMVSS 221, 1979 Thomas School Bus, 78 Passenger,"
Feoruary 1980, p. 58; Report No. 221-MS- 80-04-TR~04, Netional Highway Traffic Safety
Administration, "School Bus Body Joint Strength, FMVSS 221, 1980 Thomas School Bus, 85
Passenger," February 1981, p. 38; Report No. 221-MS-81-06-TR-08, Naticnal Highway
Traffic Safety Adininistration, "School Bus Body Joint Strengt:, FMVSS 221, 1881 Thomes
School Bus, 42 Passenger," March 1982, p. 40. | . -

2/ Letters from National Highway Traffic Safety Administration to Thomas Built Buses,
Ine.,, dated April 10, 1980, April 6, 1981, and June 18, 1982, , S
3/ Letters from Thomas Built Buses, Inc.,, to National Highway Traffic Bafety
Adminlstration dated May 30, 1980, April 30, 1981, and July 18, 1982,

4/ Letter from National Highway Traffic Safety Administration to Thomas Built Buses,
Ine., dated December 2, 1980, ~ I |




In August 1982, the NHTSA Office of Vehicle Safety Compliance discontinued its
program of testing schoolbus floor joints.

NTSB Tests of Thomas Ficie Penel Joints

The methods and the materials used to fabricate the floors of the schoclbuses that
had been tested by NHTSA were similar to the method and the matorial used to fabricate
the fioor of the schooulbus involved in the Snow Hill accident. Safety Board investigators
obtained undamaged sections of the floor of the schoolbus involved in the Snow Hill
accident. These specimens were ferwarded to the National Bureau of Standards (NBS) to
determine the strength of the material used in the floor and the strength of the floor
joints,

Two specimens were used to determine the tensile utrength of the steel in the
C-shaped channel sections of the schoolbus floor. Based on the tests, the minimum tensile
strength of the 0.075-inch-thick steel floor material was calculated to be 54,850 pounds
per square inch (psi). Thus, the minimum strength of the floor panel joint required by
FMVSS 221 would be 32,410 psi {.60 times 54,850).

FMVSS 221 recommends test specimens 48 inches jong and 8 inches wide at the
center of the reduced specimen; however, it was not feasible to fabricate floor joint
specimens 48 inches long because of the design of the floor. Therefore, three rectangular
specimens 8 inches wide and about 9 inches long were falwicated with the flange joint to
be tested located in the center of and parallel to the ends of the long dimension,

FMVSS 221 also requires a random selection of test specimens. However, because
the spot welds in the flanges in the flooring were about 8 5/8 inches apart, it was possible
that one or more of the test specimeis could bave included only one spot weld in any 8-
inch section. Safety Board investigators directed the NBS to prepare test specimens that
included two of the spot welds in each 8-inch specimen to ensure that each specimen was
as strong as possible.

The procedure us~u to test the strength of the joint in the floor structure of the
sahoolbus involved in the Snow Hill accident was different from the test procedure used
by NHTSA in its tests performed in Pebruary 1981 and March 1982, In the NHTSA tests,
the configuration of the joint was modified by bending the specimen so that the joint was
subjected to shearing forces.

The Safety Board test procedure did not involve & modification of the floor panel
juint configuration. The floor panel joint was mounted in a test fixture which applied
?qual and) opposite forces to each floor panel subjecting the joint to peeling forces. (See

igure 10,

Safety Board tests of three floor joint specimens from the Snow Hill accident
schoolbus determined that the first floor joint specimen failed at 1,328 pounds; the second
specimen failed at 1,226 pcunds; and the third joint specimen failed at 1,214 pounds. The
strength of the strongest joint specimen tested (2,213 psl) was 7 percent of the strength
required for the floor joint to meet the joint strength requirement of FMVF™. 221,




Bent 90 degrees down for teosting

Bent 90 degrees up for testing

NHTSA modificattion of floor joint before tasting.

t Force
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Y

NHTSA test procedure,

Safety Board test procedure.

Figure 10.-~-NHT8A and Safety Board flour joint strength test procedures,




ANALYSIS
Thw Accident

The qualifications of the schooltus driver, the grain truck driver, and the passenger
automobile driver, as well as the weather and the condition of the highway, did not
contribute to this accident., The Safety Board has no sgvidence indicating that a
mechanical defect in any of the involved vehicles caused or corniributed 1o the ancident.

Damage to the left front of the schoolbus bumper indizaies that the left 14 inches
of the bumper collided with the left 14 inches of the MDV truck tracior. After this initial
collisior,, the two vehicles side-swiped each cther, and as the MDY wvehicle continued
northbound, it peeled the "esp” surrounding the schoclbus fleor and the left sidewall away
from the rest of the schoolbus body, exposing the ends of the steel C-shaped channel
sections which made up the interior of the schoolbus floor. After the initial front-to-front
impact, the most rigid schoolbus structure encountered by the MDV vehicle during the
collision sequence was the rear axle of the schoolbus on the left side. The forze of this
secondary impact tore the left outside dual tire off its rim and caused an adjacent floor
panel joint to separate acruss the entire interior width of the schoolbus.

The severe abresion and t..e asphalt deposits found on tt « schoolbus’ left dreg link at
its attachment to the tie rod indicate that the three gouges found in the southbound lane
of the highway locatad 32 inches north of the northern end of tha northbound "no passing"
gzone and 77 inches west of the pavement center were probably made when the collision
with the MDYV vehicle forced the: left dreg link and adjacent underbody components down
into the pavement surface. The pre-accident position of the drag link ~as from 10 ¢
14 inches inboard of the extreme left edge of the schoolbus; therefore, at the time the
dreg link gouged the pavement surface, the left edge of the schoolbus was about 5.2 to
5.5 feet from the highway centerline, and the right front side of the 8-foot-wide schoolbus
was about 1.2 to 1.5 feet of{ the highway on the southbound shoulder.

This evidence indicates, and the Ssfety Board concludes, that the driver of the
schoolbus started to make an evasive steering maneuver to the right iminediately before
the collision, and that in order for the 8%.5-inch-wide MDYV tractor to collide with the left
14 inches of the schoolbus bumper, the MDV trantor would have had to be about 6.5 feet
over the highway centerline into the southbound lane at the time of the collision.

The left-front-to-left-front collision with the MDYV vehicle caused the schoolbus to
rotate counterclockwise to its final rest position off the southbound shoulder of the
highway. The ccllision also caused the truck tractor of the MDV vehicle to rotate
counterclockwise, which in turn loaded the tires on the right s.1e and unloaded the tires
on the left side of the MDV tractor as the MDV vehicle continued northbound. The
striated tire raarks visible in photogrephs of the accident scene, which began about
1§ fewt north of the gouges and about 1 foot to the right of the highway centerline, and
which continued to within about 4 feet of the final rest pesition of the overturned MDYV
truek tractor, wore therefore made hy the steering and drive axle tires on the right side
of the MDYV tractor.

Since these marks started about one foot east of the center of the highway, at the
peint where the MDYV tractor started leaving these marks, the left side of the MDV
tractor was about 7 feet over the highway centerline into the opposing lane. The widening
ol these marks indienies that, as the MDV vehicle sontinued northbound, the degree of the
rotation increased. At the ooints where these tire marks ended, the angle between the




ends of the tire marks and the highway centerline indicates that the MDV truck tractor
had rotated about 120° to the left of the vehizle's pre-accident path. The right front of
the MDV tractor therefore collided witt *he left-front 8 inches of the grain truck's
tractor. This right-front-to-left-front collision caused the MDV tructor to nsverturn onte
its right side.

The tire mark which ended at the right southbound pavement edge is attributed to
the MDV tractor's right steering axle tire. Since this mark continues to the pavemeont
edge, this tire was still in contact with the roadway surface. Therefore, the MDV tractor
had not overturned at the time the right steering axle tire Jeft the paved surface of the
highway. The MDV tractor's collision with the grain truek trsctor therafore oacurred off
the highway surface. The evidence indicates, and the Safety Board concludes, that the
drivar of the grain truck took evasive action before his vehicle collided with the MDV
tractor and had driven his tractor off and to the right of the southbound lane when he
collision oceurred.

Driver Alertness, Sleep Degrivation, and Fatigue

Research has shown that the frequency of accidents increases disproportionately
after about 7 hours of driving or 8 to # hours of total duty time. A condition of extreme
sleep deprivation, which wes defined in a 1972 Bureau of Motor Carrier Safoty study 8/ as
a p?r:lod of from 24 to 38 hours without sleep, can "have deletarious effects upon driving
performance.”

The MDV truckdriver's housomate reported that the night before the accident, the
truokdriver had only 1 1/2 hours sleep. There iz no evidanco to indicate that the
truckdriver had obtained any additionsl sleep during the day of the accident after he
roported for duty. At the time of the accident, the truckdriver had been on duty about

. Based upon the available evidence, the

the 368 hours before the acoident. The

avidence indicates, and the Safety Board concludes, that the MDV truckdriver was
experiencing significant fatigue from sleep deprivation at the tine of the accident.

Motor Carrier Operaticns

There is no evidence to indicate that responsible officials at MDV ware aware of th
truckdriver's seizure disorder or that they were failing to axercise adequate supervision of
the MDV trucikdrivers' hours of service. Based upon the reconstruction of the
truckdriver's sctivities on the day of the accident, it appesrs that the truekdriver was not
driving in violation of any DOT hours of service rules at the time of the accident.
Assuming that he was driving to Norfolk to go off duty for a minimum of 8 consecutive
hours when he arrived there, the irip i was driving at the time of the accident could
have been completed within the maximum time pecmitted by DOT hours of service rules,

Modical snd Pathological Fagtors

There is no evidence to indicate whether or not either of the two aacidsnts involving
the MDV truckdriver In February 1985 were seizure~related.

87 A Btudy of the Relationships Among Fatigue, Hours of Service, and Bafety of
Operations of Truck and Bus Drivers," U.S. Department of Transportation, Federal
Highway Administration, Bureau of Motor Carrier Safety, 197%. '
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The pathologist who performed the postmortem examination of the MDV truckdriver
discovered that the right coronary artery was essentially nonfunctional, but he concludnd
that the left circumflex artery, which was twice the expected caliber, compensated {cr
this inadequacy. He also conciuded that ef{ective cardiac action was present during ths
dying process. The Safety Board believes that the MDV truckdriver did not suffer & t
attack, and that the essentielly nonfunctions) right coronary artery was not a factor in
the aacident.

Postmortem bloodd anslysis revealed the presence of cewboxylic scid metabolite of
delta-9 tetrahydrocannabinoi (THC). THC is the psychosactive compound found in
marijuana. Once THC iy absorbed in the blood stream, it is metabolized by enzymes in
the liver into other compounds. Further metabolism produces the carboxylic acid
metaiolite {carboxy), which s not psychoactive. The finding of carboxy metabolite
without the presennc: of dny psychoactive components of THC indicates marijuana
consunmption about 2 to 4 days before the accident. Sinca no psychonctive THC
components wera found in the truckdriver's blood, the Safety Board balieves that
marijuans consumption was not a factor in this accident.

in 1978, the MDV truckdriver had sustained a head injury and subsequently sought
madical cere after having a seizure. Phenoberbital was preseribed to control his seivure
cisorder, and this prescription remained at about the same level (32 or 30 mg three times
per day) for the entire pericd he was treated.

The % for Nationwide Action or: Epilepsy by the U. 8. Depertment of Health,

Bducation, Wellare reporis:

With epliepsy, as with other chronic conditions for which people must
take madications regularly even though the need for and benefits from
medication are not cbvious, consistent use of medii~ution is a significant
problem. Its severity has been documented by blosd level studies of
anticonvulsant medications which show that «t least one-third of the
patients with epliepsy do not achieve seizure control because of their
failure to take medication as directed. 8/ \

In 1979, the MDV truckdriver admitted to his physician that he did not always take
his medication in the dosage which was preseribed. He had toid hic housernate that, in
1980, he had a seizure when he compietely stopped taking ! .. nedication becaune, he said,
he objected to being dependent on drugs.

Other fects in the truckdrives's prescription rem. records indicate that he
probably did not take the presoribed dose of hiz meaication. The fruckdriver's
phenobarbital prescription renewal record indicated that during the § ¥/4-yoar period
from August 1973 to the date of the acsident, he had been supplied with 3,280 pills which,
{f he took three a day us presoribed, would have been un amount suffiolent for about

3 years. (See appendix B.) |

It in not known whether the truckdriver's supply of pills was used up at the time of
the aceident; the presence of some phenobarbital in his blond at the time of his death may
or may not have been from the last pill in his supply. By mssuming that the phenobarbital
in the driver's blood at the time of the accident was from the last pill in his supply, it was
caleulated (hat the maximum aversge number of pills he took over the 2,124-day period
from Augusii 7, 1979, to the dete of the aceidsnt was 1.5 pills per dey.

8/ 1. 8. Department of Health, Education, and Welfars, "Plan for Nationwide Action of
Bpilepsy,” Volume 1, p. 134, pubiication no. 78-276, 1877,




On December 10, 1984, the trucicdriver received the last refill of 100 pills of the
presoription which his physician had authorized on July §, 1884, Assuming thet thiv suppiy
was obteirsd when his previous supply was nearly exiusted, and that he tock three pills
per day i3 pisescribed, this last supply would have been exhausted Dy Juwild’m, 1865, ¥
the truckdriver reduced his dosage to only one pill per ciay, the supply wouid have lasted
until about Mareh 18, 1965, Even if he had a few additionsl pills from an earlier refill,
the Safety Roard believes thai the truckdriver was probably on the avernge taking less
than one pill per day during the 6-month period before the accident, ,

Although it is possible that the truckdriver obtained refills to his medication from
unlciown sources, the fact that ths truckdriver's housemate reported that he had used her
doctor to cbtain medication for a recent ear infection 1sads thu Safely Bourd to belisve
that the truckdriver did not have another personal physician through whom additional
renewals of his phenobarbitsl prescription could have been obtained.

The "half-life" of a drug is a complex pharmucokinetic property that, describec!
simplistically, refers to the amount of time required for half a drug douage to bs
eliminated from the body. Drugs with long half-lives (greater the 24 hours) tend to
acoumulate when taken daily. Repeated administration of any drug at intervals shorter
than four times its half-life (the time necesssry for complete elimination) will result in
drug eccumulation. 7/ - |

Phenoberbital has a half-life of from 2 to 8 days, depending on suveral {sctors
including the person's geners! metabolism, the amount of rest obtained; food intake, the
type of work performed, and the presence of other dvugs. In an axperiment in which
volunteers took a single 30 mg oral dose of phenobarbital, the aversge poak serum
concentration was about 0.7 mg/L. When a single 30 mg dally oral dose of phenobarbital
was tal;fla: :}:r 21 consecutive days, the average peak szrum concentration was found to be
801 mg ot ’

A postmortem blood test revealed only 3.0 mg/L phencbarbital in the truckdriver's
blood., If the truckdriver had been tuking even 30 mg «f phencbarbital daily, it is
reascnable to expect that the phenobarbital level would have been closur o the
experimental finding of 8.1 mg/L because the drug would have accumulated in his body
during the preceding month. For the level of phenobarbital to have fallen to 3.0 mg/L,
the tht:tmkdg::r must have taken fewer than one 30 mg pill per dsy for some period prior
to accident, ' ‘ o

It is possible that the truckdriver had completely exhuusted his supply of pills and
that the phenobarbital present at the time of hiy death was an acoumulation of the drug
when it wes being regularly taken. If this was the cave, it is possible to cstimate the
approximate number of days he might have gone withsut any medication by using the
half-life of 2 to 6 days for the drug. If the half-life of the drug in the truckdriver's
system was 2 days, the truckdriver may not have taken any 'nedication for 2.8 days, and it
 the half-life was 6 days, the truckdziver may not have taken any medivation for 8.5 days.

17 Thomas Woth and Timothy Roehrs, "Determinants of Residusl Effects of Hypnotios,"
Accident Analysis and Prevention, Volume 17 (4), 1985, pp. 261-2¢6, |

8/ Baselt, R. C., "Disposition of Toxie Drugs and Chemicals in Man," 1982, Biomedical
Publ, Davis, CA, p. 267 - | | - -
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Several physicians consiited by the Safety Board advised that the stendard
maintenance dose of phenobarbitsl for the sontrol of eplileptic selzures is 60 to 700 my
per day, and that a reduction tc 45 mg per day lu "risky." The modical examiner whe
performed the pos mortem examinstion of the truskdriver waz of the opinfon that the
phencharbital level in the truckdriver's blood was sub-therapeutic.

A "therapautio” level of phenobarbital ¢an be defined as a level sufficient to preveit
seizures, snd because the amvailable evidence indicates that the truckdriver had been
seinure-froe sinse 1980, it could be srgued that the reduced dosege was effective in
preventing seizures in his case. However, all of the medical opinions available to the
Safety Board indicate that a leval of 3.0 mg/L of phenobarbital is well below the desired
b«l?ml concentration generally accepted in practice as heing therapeutic in preventirg a
nelzure.

In its 1976 report concerning epilepsy and commercial vehicle driving, the DOTs
Bureau of Motor Cerrier Safety (BMCS; reported that the number of accidents caused by a
driver having a seizure while driving I8 difficult to determine. The time spent driving &
private motor vehicle constitutes only a small fraction of an individual's time and in only
a minority of cases will a relapse ocour while driving. Commercial vehicle drivers, who
spend many continuous hours a Jay driving heavy vehicles undur stressful conditions,
experience physical and emotiona| streszes and strains that far exceed ihose of pamanger
car operators. Thus, physica) requirements must he more strict for professional drivers.
Bmotional stress, fatigue, and exhaustion from overwork can incrense the individual's
tendancy toward seizures and negate or exaggerate the effects of mudieation preseribed
to control seizures. 9/

The truckdriver was late for tvork the day of the accident; this may have caused him
strens at the start of his work day. During the several days before the accident, he had
woiked irregular hours with reporting and dismiseal times, differing each day,

Truckdriver fatigue due to sicep deprivation, his irreguiar working hours, end
possibly stress were all furtors in this aceident. Because of the presence of these factors,
which can alter the effectivenezs of medication, as well ag tha truckdriver's history of
modiifying his prescribed dosage of medication to control his degncsed seizure disorder,
and the presence of o very low level of phenobarbital in the truckdriver's blood at the
time of his death, the “afety Board cannot rule out the possibility that the MDV
truckdriver may have been incapacitated by a seizure at the time of the accident.

Iriver Qualification and Livensing

The MDYV truckdriver, by reason of his established medicnl history and olinical
diagnosis of epilepsy, was not physically qualified under DOT rulas to operate commercial
vehicles in interstate commerce. In Septembrar 1984, in a written test on DOT rules
administered by hiz employer, he correctly unswered a question concerning ‘the DOT
prohibltion against using epileptic drivers. The evidence indicates, and the Safety Board
concludies, thet the MDV truckdriver knew of the Federal rule that prohibits epileptics
from driving interstate commercial vehieles,

i,?wmm‘-— AT S -
|

9/ 7.8, Department of Transportation, Bureau of Motor Carrier Safety, "Epilepsy and
Commercial Motor Vehinle Driving," 18768, Revised 1974, p. 17. '




State licemsing requirememis for drivers with seizure disorders vary cousiderably
among the useveral itates. Tweive States do hot specify any sefzure-free paricd heflore an
applicant son be granted a licenss, The remaining fitates specify seizure-free periods
ranging from: § to 38 months. Regulationn or statutes in several States provide for
exceptions to the specified se'sure-free perlod. Common exceptions inclwde 2
documentad pattein of strietly uootarnal seizures, of a prolonged aura (warning) of an
impending seivure, or a physician's statement that o pecson who otherwise mests the
scizure~free \lnmamt had a seizure due to a physiclan-directed medication change and
is now mpect {o remain seizure-free.

Arother common requirement is the avallabllity of restricted licenses. Suah
restrietions limit the licensgec to daytime driving ¢nly, driving to and from work or within
a certain distance from home, or deiving only in an emergenay.

With respect to licensing drivers to operate commercial vehicles, three States-
California, Hawali, and Oregon~-have adopted tive Federal rule and prohibit drivers with
seisure disorders from driving commercial vehicles in intrastate commerce. Oregon-
Heenstd drivers may apply for . waiver of this prohivition. In New Jersey and New York,
bue drivers must meet Fedeoral requirements, but the requirements to drive a large truck
are the same as thost to drive a personal sutoinchile. Although South Carolina and Texas
have not adopted the Paceral requirements, parsons with seiture tendencies are normally
not spperoved for deiving large trucks or passenger-for-hire vehiciss. In 11 other States, in
oivder to drive schoolbiwes, large coramercial trucks, or buses-for-hire, drivers with
s¢izure disordesrs must meet special Jicensing requirements in uddltlon to those ;,mmry
for driving en automobile,

In 32 States and the Dimtreict of Columbia, the requirements of the agency
remponsible for the issuance of drivars' licenses authorizing the operation of schoclitimes,
large trucks, or buses by drivers with seizure disorders are the same as the requirements
for operating a personal autumobile. (See appendix E.)

The American Madical Association (AMA) has recently completed a guide for
physicians titled "Maiilcal Conditions Affecting Drivers,"” which lists physiciogical and
paychological disorders: and discusses their significance to motor vehicle operator safety.
This dooursent, which was recently approved by the AMA's Council on Scientific Affairs,
containg the following reccimmendations concerning slterations of conscliousness:

No patient having epilepsy ¢ narcolepsy should be considered to be
medioally ¢randifiod in Class I or Class 0 Categories. |

The AMA defines Class I end Class I drivers as cperators of pomsenger-
carrying vehicles such as schooi, charter, city, intrastate and interstate
buss, alrport 1imousines and buses, and van pools having primvzury drivers;
emargsney oquipment such as ambulances, fire engines and rescus
vehicles; large, heavy articulated trucks and vehicles; and trucks
trangporting hazsrdous materials such as fuel chomlcals. explosives and
redioactive substanves. |




‘Tha AMA definition also includes operators of taxi cabe, large non-
passenger-carrying wvehicles; truoks, including single vehicles weighing
maore than 74,000 pounds and such vshicles towing trailers weighing less
than 10,000 pounds. 10/

This position represents a change from the AMA's 1873 Guide, 11/ which dirccted
the reader to consult DOT's standards for interstate truck and bus drivers, but did not
discuss recommendations for commercial vehicle drivers engaged in intrastate commerce.
The Safety Board commends the AMA for its revised guide to physicians and encourages it
to make the widest distribution possible, when published, to advise physicians and putients
alike regarding the medical conditions affexting rate driving.

'The previously-mentioned DOT report 12/ states that tne physical and emotional
stresse placed on commercial vehiclo drivers Tar exceed those of passenger car operators
and concludes that phiysical requircments for professional drivers who spend more hours
behind the wheel must therefore be more strict. In addition, the HEW
report 13/ mentioned esrlier indicates that at least 1/3 of the patients with epilepey do
not achieve seizure control because they fail to take medication as directed. Therofors,
the available data indicates, and the Safety Board concludes, that the State licensing of
drivers with disgnosad sezizure disorders fo operate large commercial vehicles poses sn

unnecessary hazard to the general public.

Reporting Sejsure Disorders

The MDV truckdriver gave false answers to questions concerning his medienl
condition oni his MDV truckdriver employment application in March 1981, on his Virginia
trudkdriver license application in June 19883; when he was physically examined in
September 1984, and again when he applied for renewal of his Virginia Class A lonnse
23 dayis before the accident in May 1885. The Safety Board concludes that the MDV
treckdriver, by giving false answers to questions concarning his medieal comMition,
deliberately conceeled his epllepsy from his employer, ihe physlcum who performed his
Dmuired physical examination in Septeniber 1984, and the Virginia lesnsing
au

On February 24, 1983, near Willow Creek, Califomia, a dump truck crossint the
highway centerline and collided with a sthoolbus., Two people were Killed and 31 pecple
were injured. The investigation disclosed ihat the driver of the dump truck had several
medical problems, including loss of memory, dizziness, and loss of vigdon due to renal
glycosuria (an abnormally large amount of sugar in the urine). As a result of its
investigation of this accident, the Safaty Board concluded that: -

107 Doege, 'I.C. and Engelberg, A.C. Eds., "Medical Conditions Affecting Drivers,"
American Modioxl Association, 535 Neorth Dearborn Street, Chicago, Ilinois, to be
published in 1988,

11/ The American Medical Association, "Physician's Guide for Determining Driver
Limitation," 1973,

13/ See footnote 9.

13/ See footnote 6.
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The truckdriver did not propurly advise his employer of all his medical
problems. The truckdriver had two medical examinations between 1680
and 1882 ... Neither examination uncovared any of the truckdriver's
previous medical problems . . . By failing to volunteer this information,
the truckdriver hampered the examinirg physician's ability %o diagnoes
his medical problems accurately and their possible bearing on the truek -
driver's ability {0 wot'c and drive. A review of Federal Motor Cerrier .
Safety Regulation ... indicates there arg no provisions . . , prohibiting
the falsification or omilssion of medical information ... 14/ o

As a result of its investigniion of the Willow Creek, California, accident, the Safety
Board on December 5, 1983, recommended that the FHWA: | -

H-83-67 -
Revise Federsl Motor Cartier Sefety Regulation 49 CPR 391.43 to
incorporate & provision, similar to thet specified in 14 CFR 87.20(a) for
sirmen medicsl sertification, which will prohibit the falsification or
omission of medical information in comnection with a medical
cortification physical examination.

In its May 24, 1935, response to this recommendation, the FHWA advised that a
prchibition of falsification of information related to the medical certifieation of
bompropoudinanldnmanotieeeofpropoudrulemam

%ﬂ' on January 13, 1985. As a result of this response

v ; 4
Recominendation R-83-8871s presently classifind as "Open—Acceptable Action" pending
adoption of an aceeptable final rule by the PHWA. . |

Aithough a Poederal rule that prohibits the falsifisation or omission of medical

mation may detor some driver applicants from this practice, the Safety Board
belisves that the mediesl community and the several States must take a more foreeful
approach to the problem. ' '

According ‘o the Epilepsy Foundation of America (EYA), nine States 15/ require any
physicien who diagnoses or treats a person with certaln medical conditions to report that
person's name, age, and address to a central state agency, unally the department of .
motor vehicles or public safety. The different State reporting requirements vary in the
eiroumstances under which nersons must be reported; e.g., all persons with epilepsy, or

condition interferes with their ability to drive, The requirements aiso
differ as to whether the intended use of the information is specified in the law, ¢ .4 as to
the penalty, if sny, for feiling to .

The most common penalty for failure to report, in those laws which provide for
penalty(ies), is a fine ranging from $5 to $50. Indiara's iaw requires the reporiing of
"handicapped persons” to provide them with programs anabling them to achieve thejr
maximum potential and the highest degrae of independence possivle. IMinols' law provides
that, In order to be allowed to operate a motor vehicle, individusis with 2pilapsy must

14/ Highway Accident Report—"Colision of Humboidt County Dump Truck and Klamath-
Trinity Unified Distriot Schoolbus, State Route 98, Near Willow Creak, Califurnia,
February 23, 1983" (N'TSB/HAR-83/08).

18/ Calit » Connectiout, Delawara, lllinois, Indiana, Nevada, New Jersey, Oregion, and
Pennsylvania.




authorize their physiclans to report any change in their condition that woilid impeir their
ability to safely operute a motor vehicle, Penruylvania's law states that i physician can
be found negligent for failing ‘o report & driver who later is involved in an necident.

The laws in Florids, Georgla, Kansas, Maryland, Misnesota, and Rhod2 Island
specifically mention that physivians may voluntarily report persons whose condition would
affect their abllity to drive salely. Rhode Island and Minnescte specificully provide that
physicians who report in good {aith and exercise due care are immune from liatdlity for
their actions, o

| The EFA is opposed to mandatory reporting laws and irgtesd favors a system of self-
reporting in which the individual takes primary vesponsibility for the disorder ond the
lmitations it poses. In the EFA publication, "The i.egal Rights of Persons With Epiiepsy,”

the foundation states: : L

Mandatory reporting laws result in violstions of the confidential aature
of the physician-patient relationship, and th: possible evosfon of thiy
relationship. Proper diagnosis and treatment of epilepsy depend greatly
upon ‘he development of an honest, trusting, relationship between un
individual and his physician. Aoccurate informetion eoncerning seizure
activity is of critical importance. If a patient knows or fears that his
doctor is cbligated to report him to the state, he may withhold erueitl
information with potentislly fatal consequences. 168/

In Virginia, where the MDV truckdriver was licensed, ard in the other 40 Stater and
the Distriet of Columbia that do not have a mandatory physician reporting requirement,
the system used by the licensing agency to identify drivers with seizure disorders cowists
of & quantion on the license application which asks if the applicant has sver had a seizure,
or some similar wording. If the truckdriver had truthfully answered the question on his
Virginia application concerning seizures, he might have been given & restricted licenie
requiring periodic medical reports. (8ve appendix E, footnote 27.

However, even if he had given a truthful answer to the question and was
i ¢ly granted a restricted Virginia license, he siffl was prohibitoed by Fr sderal rules
from driving in interstate commerce. The truckdriver's continund employment was
contingent upon his mainiaining a "valld" unrestriczted Class A licerve. Thus, concenling
his medical condition from the state licensing authority was necessaiy to aceomplish that
and. |

In another accident on April 4, 1985, a 15-pussenger van owned by a childien's day-
eare center and transporting 12 six- and sevin-year-old children wes traveling sast>ound
o Schaumburg Road in Schaumburg, lllinols. Witnessos reported that the van swarved 10
the laft, crowed the 16-foot-wide median, and collided 'ead-on with a vehicle traveling
wastbound on Schaumburg Road. The driver of the westbound vehicle and one of the
shildren in the van were killed, six children sustained serious or critical injuries, and five
children sustsined minor or moderate injuries. There were three children ocewying the
bench seat in the van immediatsly benind the driver; one of thesu children reported that
jut befure ths collision the van driver "laid down," the vecond child reperted that the
driver "went on her right side," and the third child reported that the driver fainted.

18/ Epliepsy Foundation of America, 4351 Garden City Drive, Landover, MD 20785, "he
Legal Rights of Perscns With Epllepsy,” Fifth Rdition, May 1, 1968, p. 27. .‘
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Actording to medical records, the 24-yes 9id van driver, who sustained sorious
injuries in the accident, had & medicel history showing (hat she suffered from "blankouts,"
and was under the care of a neurologist who preseribed dilantin to tontrol the disorder.

The van driver's mother stated that the driver had not beer taking her medication for
about one week before the accident,

The driver of the van had been issued an flinois Class A leense on August 23, 1979,
which was reissued on December 14, 1982, The license application sontatned the question
"Do you have any disability which might cause you to suffer from periods of temporary
loss of consciousness? (If answered "yes," a statement will be required from your
physician and a medical agreement form must be filed.)" The driver answered ™o" to this
question. , |

The employment application used by the day-care center where the driver was
employe| contained a guestion that asked the appliicant "Do you have any physical defect,
disease, or disability?" The van driver answered "no" to this question on her employment
application dated July 17, 1884. 17/ -

On February 23, 1986, an automobile collided head-on with an van occupied by the
driver and 14 other persons on U. S. 192 about 1 1/2 miles west of Deer Park, Floride.
Witnesses s'ated that before the collision, the automobile was traveling weostbound in the
eastbound line of the two-lane, undivided highway. After the collision, the van
overturned onto its right side and caught fire. Seven oceupants of the van died from

thermal burns and smoke inhalation, and the remaining eight oceupants of the van
sustainad minor to serious infuries. |

Medical records showed that the 27-year-old driver of the automobile, who was
killed in the uccident, had experienced seizures since 1978, and dilantin had been
prescribed to control his seizure disorder, Toxicological tests performod after the
accident indicated there was no discernibie level of dilantin in the sutomobile drivor's
blood. The autemobile driver had been issued a Plorida driver's license in 1979, The
license application asked if the driver ever suffered from epllepsy, fainting, or dizzy
spells. The driver answered "no” to this question. 18/ |

The Safaty Boerd concludes that systems that rely on voluntary self-reporting to
identify drivers with sefzure disorders are {neffective because it is unreasonable to expect
that persons will voluntarily report that thay have a sejzure disorder and aot against thefr

owii self-interest. ‘The sevaral States that do not have a mandatory physician reporting
requirement should:

1)

Require tha* any physician who diagnoses or treats any person with
& seizure isorder report, as a minimum, the name, date of birth,
and addrasy of any such person ¢o the central state driver lHeensing
agency without delay.

2) Provide immunity from lability for physiciens reporting
information about patients with diagnosed seizure disorders.

Contrary to the views of the EFA, the existence of a mandatory reporting
requirement may be beneoficial for non-commereial vehicle drivers with seizure disorders,
Although possession of & driver's license is usually viewed as a privilege rather than a

17/ NT9B Docket No. CHI-85-H-0R18.
18/ N73B Docket No. HY -480-86.
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right, in the United States a driver's license is almost a necessity. The lack of a license
may unnecessarily restriet where a person chooses to live, where s/he¢ is empioyed, or
other facets of a person's overall lifestyle. Because retention of a driver's license is so
{mportant, pervuns who may not otherwise do so may obtain proper medical supervision
and may take presceribed medication as directed if they were aware that the issuance or
retention of & driver's license was dependent upon their doing so.

~ Several States have programs to monitor persons with seizure disorders to ensure
that they are receiving proper medical supervision, and several States require periodic
meciical examinations as a condition for retention of a driver's license. (See appendix E.)
An effective system to identify perscns with seizure disorders is an essential first step for
any monitoring syatems to be effective.

Survival Factors

The MDYV vehirle tore out the left front restraining barrier, the first three bench
seats, and the left sidewal! of the schoolbus, and split the schoolbus floor open at the floor
joint near the seat legs of the fourth row of seats. All schoolbus occupants who sustained
injuries that were serious (AIS-3) or greater were seated in the first five rows of the
schoolbus where crash forces were the greatest. All schoolbus occupants who were killed
and the two occupants who were severely or seriously injured were seated in the first four
rows at the left front of the schoolbus in the area that was penetrated by the MDV
vehicle. The occupants of the first three bench seats on the left side of the schoolbus
probably were ejected through the opening created in the left sidewall during the crash
sequence. The occupants in the fourth bench seat on the left side probably also were
ejected, either through the opening in the laft sidewall or through the opening {'. the floor.

These occupants who wrre seated in the first four seats at the loft front, and who
were propelled forward and :o the left by the foree of the erash, were not protected from
striking hard objects and/or being ejected after the MDYV vehicle penetrated this space.
The 8afety Board concludes that in this accident, the erushing and penetration of the
schoolbus body and the e;ection of the restraining barrier and the first three seats at the
left front of the schoolbus negated the occupant crash protection features of FMVSS 222
for the first four seats at the left front of the schoolbus, . : :

Two occupants of the aisle seats in the second and fourth rows on the right side of
the schoolbus sustained serlous and severe injuries, respectively. These occupants
experienced kinematics similar to those passengers seated in the first four seats on the
left side of the sshoolbus. The occupant In the second row may have been ejected through
the opening created in the sehoolbus’ left sidewall, and the occupant in the fourth row

may have been ejected either through the opening in the left sidewall or pessibly even

through the opening in the schoolbus floor,

The occupant seated in the aisle scat of the fifth row on the left side probably
sustained his serious injuries when he struck either the seatback in front of him or the laft
sidewall of the schoolbus. The occupant of the front outboard seat on the right side
probably sustained his severe injury when crash forces propelled him forward against the
padded restraining barrier at the right front of the schoolbus, |

The remaining schoolbus occupants sustained minor or moderate injuries. These
injuries probably resulted from impacts with surrounding structures, such as the
seatbacks, the sidewalls, and possibly other occupants when crash forces propelled them
forward and to the left. Occupants of the aisle seats in the rigint rear of the schoolbus
probably were thrown across the aisle into the seatbacks on the left side during the crash
sequence.

,,,,,




The left side of the schoolbus floor was erushed inboard about 7 inches in front of
tha floor separation at the fourth row of seats. This amount of penetration was sufficiant
to allow the MDYV truck tc imake contact with the seatcushion and seatback frames ¢! the
fisat three seats on the left side and to tear these seatc from their mountings to the
schoolbus body. . ‘ *

The Safety Board concludes that in this accident, because of the penetration of the
schoolbus body and the amount of inward structural collapse, the first thrce banch seats
probably would have been torn out of the schoolbus body even if the outbvard side of these
seats had been equipped with legs attached to the schoclbus floor instead of the bracket
attaching the cuthioard sides of thes2 seats to the sidewall. |

The padded seatbacks of the seats that remained attached to the schoolbus floor and,
sidewall and the barrier on the right front of the schoolbus performed as intended by
FMVSS 222, School Bus Passenger Seating and Crash Protection; they were displaced
forward without separating from their attachments to the schoolbus floor and sidewall
when collision forces propelled the schoolbus oceupants into them. The Safety Board
concludes that the schoolbus seats outside the area penetrated by the MDV vehicle
demonstrated the crashworthiness required by FMVSS 222, R

Lapbeit Use end ¥odoral Motor Vehicle Safety Standards

Since 1877, when new schoolbus safety stundarde relating to occupant protection
were promulgated, NHTSA has required schoolbus: manufecturers to use
compartmentalization for occupant protection rather than requiring the installation of
lapbelts for pasiengers in large schoolbuses. Compartmentalization is passive in that
occupant-contactable impact zones ure defined and an occupant is protected against
injury by padding of the seatbacks and restraining barriers and by controlled bending of
the seat back or restraining barrier in front of the occupant. :

In tius accident, the installation and use of lapbelts would not hava prevented the six
fatalities or the serious or severe injuries sustained by the occupants of the first four rows
of seats on the left side of the schoclbus. Any protection that lapbelts may have afforded
these cccupants was neaated by the penetration of the MDV truck into these occupant's
space, resulting in their szats being torn loose from their anchorages. The surviving
ooccupant of the aisle seat in the third row could have sustained more serious or even fatal
injuries If a lapbelt had been installed and used. Thz occupant might then have been

-retained in his seat and crushed between the MDV vehicle and the left side of the
schoolbus when this seat was torn out of the schoolbus body during the collision sequence.
If the occupani(s) of the fourth bench seat on the left side had been lapbeited, the
additional weight probably would have caused this seat, together with the occupants, to be
ejected through tho opening in the sehoolbus floor during the crash sequence. This mauy
have resulted in more severe, and possibly even fatal, injuries to the surviving occupant,
who was seated u. the ais)e seat of the fourth row. - ‘ |

The installation and use of lc:vselts probably would have mitigated the sevore or
serious injuries sustained by the two occupants seated on the aisle on the right side of the
schoolbus. Crash forces probably propelled these two occupanis out of their seats and
twt:: lthejurlim front of the gehoclbus at which time they probably sustained their more
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The installation and use of lapbelts by those who sustained minor or moderate
injuries would not have prevented these occupants from striking the windows, the
sidewells, the occupants seated niext to them, or the seatback or barrier in front of tham.

These occupants would likely have sustained contusions, abrasions, and minor lacerations,
and although the injuries may have becn different, they probably would not have been less

severe.

The Safety Board is conducting a series of special investigations of schoolbus
accidents to look more closely at the issue of the real-world performance of schoolbuses
in crashes and at the adequacy of the »ccupant crash protection afforded in schoolbuses
biuilt under current Federal Motor Vehicle Safety Standards. The study is ongoing at this
time.

Foderal Motor Vehiclo Satuty Standard 231

Calculations or tests performed by NHTSA contractors in 1980, 1881, and 1982,
indicated that the floor joints of schoolbuses manufactured by Thomas failed to meet the
joint strength requirements of FMVSS 221. Thomas has repeatedly taken the position that
the floor panel joint is a structural joint and therefore is not subjeat to FMVSS 221. The
NHTSA hes hictorically disagreed with this position. The Safety Boerd believes that the
NHTSA should amend FMVSS 221 so that it is clear that the standard applies to all body
panel joints that enclose the occupant space even if they are structural.

The floor panel joint samples were subjected to peeling forzes in the laboratory
tests performed by the National Bureau of Standards to determine the Snow Hill
sohoolbus' floor joint strength. This method was used to test the strength of the Brow Hill
schoolbus floor joints because peeling forces were the dominant type of forces
experienced in this accident. Peeling forces were also the dominant forces sustained by
snother Thomas schoolbus whose floor pane! joints seperated after being struck by a train
near Greenville, North Carolina, in May 1886. (This accident will be discussed later in
this roport.) The Safety Board believes that the tests conducted for thc NHTSA in
February 1981 and March 1882, in which shear forces were applied ard in which a
modification of the floor joint configuration was done before testing, were not as
representative of the forces experienced in the Snow Hill and Greenville accidents as the
tests performed by the Safety Board, Howaver, tests using both methods indjcate that the
floor joint did not have sufficient strength to meet the joint strength requirement of
FMVSS 221. FMVSS 221 is unclear as to which method of testing is required. The Safeiy
Board believes that body panel joints should be tested in peel or tersion unluss they can
only be tested in shear.

NHTSA has not performed, since August 1982, tests to determine the strength of

 floor panel joints manufactured by any schoolbus marufacturer. The Safety Board

belleves that such testing is important to demonstrate compliance with FMVSS 221,
However, FMVSS 221 needs to be clarified as to the body panel joints which are included
and as to the method of testing.

The intent of FMVSS 221 is to reduce deaths and injuries resulting from the
separation of schoolbus bodies during crashes. FMVSS 221 should require that floor paael
joints have strength adequats to withstand a reasonable amount of crash forces and retain
the structural integrity of the passenger envelope. -




The Safety Board has investigated one other accident and the NHTSA has data on
uncther accident in which the floors of Thomas uehoolbuses have soparated.  The Board
also has investigated seversl other accidents (two of which will be desoribed i this

report) which invoived schoolbuses not manufactured by ‘itomas but which wers gimilar
{n many respects to the three accidents involving Thomas buses. However, tne floors of

the schoolbunes built by inanufacturers other than Thomas did not separate.

On February 9, 1980, a 1978 ¢8-passenger schoolbus with an International Harvester
Corporation chassis and 2 Thomas body was struck at about the middle of the left side of
its body by a train &t a grede crossing near Two Harbors, Minnesota, 19/ After the
impact, the schoolbus was carried about 300 feet down the rallroad right-of-way. The
schoolbus driver and one 14-year-old passenger sustained minor injuries.

Photographs show that & floor joint near the area of impact split apart, creating an
opening ebout 6 liches wide on the left side of the schoolbus flcor. No tests were
performed to determine the strength of the floor joints in the schovibus.

On May 21, 19853, a 1985 60-pagsenger schoolbus with an International Harvester
Corporation chassis anti a Thomas body was struck on the right side near the rear axle by
a Norfolk and Southern freight train near Greenville, North Carciina. 20/ The speed of
the train immediately bafore the collisicn was estimated to be about 45 mph. '

“he rear 6.3 feet of the schoolbus body, ir<luding the eighth, ninth, and tenth row
bench seats on the right side and the ninth and tenth row bench seats on the left side, was
torn joose from the longitudinal frame members and pushed to the left, creating an
opening entirely across the rear of tho schoolbus. (See figure 11.) - ;

19/ NHTSA CIR File 2352.
10/ NYSB Aceident No. ATL-86-FX-016,
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Bvidence suggests that one 11-year-old passenger sitting in the tenth seat row on
the left side of the schoolbus fell or was ejected through this opening. This passenger
sustained a broken bone in his right foot. The other eleven 10- to 14-year-old schoolbus
passengers, all of whom wers seated in the first six seat rows of the schoolbus and at least
two seat rows away from the impact area, susztained minor cuts, sprains, or bruises. The
30-year-uld schoolbus driver and the train crew were not injured.

The floor of the schoolbus sapacated in two places. One of th2 separations occurred
at toe fioor joint located botween the seat legs of the eighth row of seats in the area of
maximum engagement and § fest behind the area of initial impact with the train. (8ee
figare 12.) The other separation, s 2-inch-wide gap across the right 80 inches of the
s¢hoolbus floor, oceurred at the floor joint located between the restralning '
the first row of bench seals. This separation, located at the front of us,

17 feet from the area where the train struck the side of the schoolbus, (See figure 13.)

| The tractor-semitrailer had struck the schoolbus alter
colliding with a passenger car at a speed estimated to be 45 to 55 mph. The nature of the
collision betwoen the truck and the car was such that the tractor-semitrailer would
its momentum in the first cullision. The tractor-semitrailer
schoolbus driver, and onie child occupying the left front sest were killed, and

the remaining 14 sehoolbus pessengers sustained minor to severe injuries.

The left-front-to-luft-front collision soparated the schoolbus bedy from its chassis
and the schoolbus overturned onto its roof. No body or floor panel separations were noted
outside the area of impact and, as a result of its investigation of this accident, the Safety
Board concluded that:

In this acoident, exterior and interior panels separated only in the major
impact area where they would be expected to separate bacause the crash
forcen exceeded performance requirements. The flafety Board ~oncludes
tim? the schoolbus body met the requirements of FMVSS 221. . . . 21/

On April 12, 1984, a 1930 8 Ford Motor Company
chassis and @ Blue Bird - . ¢ the steering axle by a
~ Chesapeake and Ohlo y Carrsville, Virginia. The

schoolbus driver died of injuries the 26 schoolbus passengz:3
sustained minor to serious injuries.

, by the train at the right
rear. The schoolbus body the right and came to rest on its lefi
side. As u result of its investigation of this accident, the Snfe_ty Board concluded that:

317 Highway Acdident Report-Collision of G & D Auto Sales, Inc., Tow Truck Towing
Automobils, Branch Motor Express Compeny "l‘mMmlt_nﬂor, "l‘own of Rehobo'h
Schoolbus, Rehoboth, Mass: shusetts, January 10, 1984" (NTSB/HAR-84/06), |
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Figure 12.~--Floor separation ne.r rear of schoolbus.
PFigure 13.—Floor seperation near front of schoolbus.
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In this accident there was no interior body panel separation, énd the only
uxterior body panel penetration noted was at the lower right rear of the
bus where it collided with the train, ‘This point of impact could not be
expected to withstand the crashi forces applied. The Safety Board
ggrlwluda;z li.hat the sehoolbus body met the requirements of FMVSS

The crashes of the Thomas schoolbus al Snow Hill and the Wayne Cowporatiom
schoolbus at Fehoboth, Massachusetts, both invoiv head-on collisions with large trueii
at fairly high speecdis. While the floor of the Thomus schoolbus separated, there were no
exterior or interior body or floor pansl sepautions away from the impact area noted in
the Wayne schoolbus.

The Thomes nichoolbuscs at Two Karbors, Minmsom, and Greenville, North Carolina,
and the Blue Bird schoolbus st Carrsville, Virginie, ware struck by trains traveling at
fairly higl speeds. The floor of both Thomas schoolbuses separated neer the impact ares,
and the ficor of the Thomas schoolbus in the Groenville accident siso separated at a
location 17 feet away from the impael area. Thero were no interior body parel
separetions on the Blue Bird sehoclug, aix the only arterior body penetration was at the
right rear of the sahoolbus body, at the impe«t area. _

The accidents described above were similse in meny ways, but they viare not

jdentical, Becuuse of the complexity of the accideits, it waz not feagible to calculate
precisely the energies imparted to the floors of the scheolbuses in each ¢f these
sccidents. Therefore, the Safety Board cannot definitively conclude that the floors of the
non-Thomas schoolbuses would not have separated had there buses been javoivex! in the
accidents at Snow Hill, Greenvilie, and Two Harbors. However, Thomas-built schoolbuses
ars the only post~-FMVES %21 schoolbuses Lnvolvad in actidents invesiigated by the Safety
Board thus far where floor joint separatiors wern noted, and tests performed showed that
the vj&lnzt; of the Snow Hill wlmolbus lhad only 7 pernent of the strength roguired by
M ).

It may be argued that the arash forces experienced by the Thomss schoolbus bodies
involved in the Two Harbors, Minnesota, and the Snow Hill and Greenville, North Caroilng,
accidents oxceeded 80 percent of the strongth of the floor materinl, and therefore the
ficor joints would have failed even if they had met the joint strength reavirement of
FMY3S 221, Fowever, one of the floor joint failures on the Thomas schoolbus at
Greenville occurred 17 fset away from the impact area, wher: the crash forces would
have been subetantially less than those experienced ut the d\iroet impact zone.

The Safety Board beolioves that the ladoratory testy and the renl-world emsh data
demmtmte that the floor panel joints ¢f schoolbuses mienufactured by Thomas neod to
be strengthened at least so that they moet the FMVS!»‘ 221 Joint stremm uqulromcnt.

§%] Highway Acecident Report--"Collision of Isle of wum County, Virginia, Schoolbus
with Chwsapeake gnd Ohio Railway Compeny Freight nm. State Boute 615, near
Carrsvills, Vivginie, April 12, ww NTBBIEAE—%SN - |




CONCLUSIONS

The qualifications of the schosibug driver, the grain truck driver, and the
passenger automobile driver, as well as the weather and the conditicn of the
highway, wers not contributing Zactors to thiz acoident. :

 There is no evidence that a mochanical defect in any of the involved vehicles

caused or contributed to this aceiderit.

The drivar of the schoolbus started to make &n evasive steering maneuver to
the right immediately before the collision with the Military Distributm truck.

" The Mlmtary Distributors tractor was about 6.5 feet over the highway
centerline into the southbound lane at the time it collided wiih the southbound
schoolbus., w

The grain truck driver made an evasive steering maneuver to the right before
the collision with the Military Distributors tractor.

The Military Distributors wector ecllided with the grain truck tractor on the
shoulder of the southbound highway lene. | |

The Military Distributors truckdeiver ias experiencing significant sleep
deprivation and fatigue at the time of the accident. S

There iz no evidence to indicate that responsible Military Distributors officials
were aware of the tevekdriver's selzure disorder or that they were exerciaing
inadequate suparvision of the truckdriver's hours of service,

The Military Distributors truckdriver's marijuane consumption about 2 to
4 days before the accident was not a contributing factor,

In 1978, the Military Distributors truckdriver was medically diagnosed ay
having 2 seizure disorder and medication was prescribed to controj it.

The Military Distrfoutors truckdriver admitted to his physisien that he did not
llmystakehlsmedicationinthedqumw ' ‘ T e

mumurymm«smmmwmmmmorm‘
prmrlbeduuun-eonu'olmdimuononﬂlodudﬂnuem.m.andmynot
have taken any medication for between 1.8 and 8.5 days before the acoident,

truckdriver's blood at the time of the aceident w
seisure. Consequently, a seisure cannct be ruled

mummmtrmmwwmumnmmmmmmu
interstate commercial vehicle driving by opﬂcpuo drivers,




ensing of drivers with disgnosed seizure disorders to opivate large

icles poses an unnecessary hazard to the general pubiiie,

The Military Distributors truckdriver deliberately oconcealed bis seizme .

disorder from his employer, the plysician who perfo.med his DOT-required
physical examination, and the Virginia Licensing authority by giving false
enswers to questions concerning his medical condition. -

Systems which raly on vokintary self-reporting to identify parsons with seizure

disorders arw inaffective because they assume a person will act against his/hay
own self-interest, | | |

The use of legs attached to the schoolbus flvor to securs the outboard side of

the bench geats to the schoolbus body would not have prevented the fiist threo
seais i;fth the ieft side of the schoolbus from being torn out of the sohoo¥nig
‘ ¢ collision,

The wrushing and penetration of the schoolbus body at the left front negated

the FMVSS 222 crash protection foatures for the ocoupants in the first four
seats on the left aide of the schoolbus, |

the restraining berrier outside tive area of penatration
rashworthiness required by I'MVSS 223, | | -

and use of lapbeits would not have prevented the fatalities or

the serious or ! infurice sustained by the surviving osoupants of the fisst
four sests of the left xids of the schonlbug,

The instaliation and use of laptelts probably wouid have mitigated the serious
OF tevers injuries sustained by the two ocoupants seated on the sisle tn thy
right side of the schoolbuy, | |

Lapbelt use probably wou)d not have lessened ithe reverity of the: injurles
sustuined by the schoolbun Passengers who received minor or moderate
i _ _

Tests performed by National Highway Traffic Safety Administration
contractors and the National Bureau of Stendards for the Sefety Bcard

indicate that the flooe panel joints of the Thomas schoolbus did not meet the
joint strength requirament of PMVSS §21.

FMVSS 221 i unciear as to whether body panel joints should be tested in
tension, peel, o shear, | ‘

ﬂnﬂnrotyaaudboum tlntbodnmjonmmamtutodlnt&mimw
Mmﬂmﬂnoymmlybotutodlnthcm |

FMVSS 221 should be olarified to inoludy all body panel Joints that encioss the
occupant space aven if they are structursl. | |

the requirements of FMVES 221, |
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Frobuble Cause

The National Transportation Safety Board determines that the probable cause of this
eocident was the fallure of tie driver of the Military Distributors of Virginia, Ine., truek
to lceep his vehiulie to the right of the highway cenierline because of inattention dva ic 2
momentary lapse of alertness, falling asleep, or an epileptic seizure.
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RECOMMENDATIONS

As a result of its investigation of this teeident, the National Transportation Safety
Board made the following recommendations;

=-to all States (except California and Hawail) and the Distriet of Columbias

Prohibit the iasuance of licenses for the operation of large sommeraisnl
trucks and vehicles capable of transporting more than 10 passengers to

with diagnesed seizure » (Class I, Priority Action)
(H-06.60) ’

--to all States (except Californie, Connectiout, Delaware, Illinois, Indiana, Nevada,
New Jersey, Oregon, and Pennsylvania) and the Distriet of Columbia:

Require physicians licensed to practite in your jurisdiction to report the
Mme,addreu,mddateofbirthofanypmdiammdor treated for a
seizure to the central State driver licensing ngency without
delay. (Class 0, Priority Action) (R-86-31)

Provide immmity from liability for physicians reporting information
sbout patients with diagnossd seizure disorders. (Class I, Priority
Aoction) (H-86-52)

~=t0 the American Medical Association:

a commercial vehicle in interstate com
disorder. (Class II, Priority Action) (H-86-53)

=~to the National Highway Traffic Safety Administration:

Amend or clarify Federal Motor Vehiole flafety Standard 221 to require
that body penel joints for schoolbus body struotures be tested ir tension
&; _;;:ls‘wam’ they can only be tested in shear. (Class I, Priority Action)

Amend or clarify Federal Motor Vehicle Safety Standard 271 to include
all body panel joints that enclose the occupant space. (Class I, Priority
Action) (H-86-55)

Resume testing of schoolbus floor joints to ensure compliance \ith
(l;;dtrﬂ )Hotor Vehicle Safety Standesrd 221. {Class 11, Priority Acticn)
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Strengthen the floor panel joints of all newly-inanufactured schoolbusaes
to ensure that they comply with the requirements of Paderal Motor
Vehicle Safety Standsrd 2i1. (Class II, Priority A.ctim) (H-43-57)

BY I HE NATIONAI: TRANSPORTATION SAFETY BOARD

/s/ PATRICIA A, GOLDMAN
Acting Chairmen

/s/ JIM BURNETT
~ Member

/8/  JOHN K, LAUAER
Member '

Joseph T. Nall, Member, did not participate.
August 5, 1988




APPENDIXES
APPENDIX A
INVESTIGATION

Investigation

The National Transportation Safety Board was notified of this accident at 8:30 p.m.
on May 31, 198§, by the news media.

A Highway Accident Investigator was dispatched from the Safety Bosrd's Atlanta,
Georgia, Field Office and arrived onscene at 3 a&.m. on June 1, 1985. Highway Accident
Investigators were dispatched from the National Transportation Safaty Board
Headquarters Office in Washington, D.C., and arrived onscene st 11:30 &.m. on
June 1, 1985.  Participating in the investigation were representatives of the North
Carolina Highway Patrol, Military Distributors of Virginia, Inc., the Greene County (North
Carolina) Boerd of REcucation, Thomas Buiit Buses, L.P., (formerly Thomas Built
Buses, Inc.), international Harvester Corporation, and the Virginia Motor Carrier Safety
Office of the Federal Highway Administration. S

Deposition
There were no depositions taken or public hearings held in econjunction with this

investigation.




APPENDIX B

THE MDYV TRUCKDRIVER'S
PRESCRIPTION DRI'G REFILL RECORD

Approximate Date
Mumber ! Nurnber of Duys New Prescription

Date Pills Prescribed® Supply Was for** Would Be Needed**

08/07/79 200 66.6 10/12/79
10/09/79 200 66.6 12/14/79
08/11/80 200 66.6 . 11/17/80
11/25/80 90 30 12/25/80
01/13/81 600 200 08/01/81
07/37/81 600 254 02/12/82
10/02/82 600 200 04/20/83
09/23/83 200 86.6 11/%8/83
02/03/84 200 66.6 04/10,/84
07/05/84 400 133.3 11/09/84
Totals ¥, 700 1,096.3

Total number of days from 8/7/7¢ to 6/31/85 (accident date) = 2,124

*Truckdriver probably did not pick up the quantity indicated all at one time.

* & Assuming truckdriver tock three pills per day as presceribed, and that he renewed his
prescription when his supply was or was nearly used up.




APPENLIX C
- OTHER DRIVER INFORMATION
The 19-year-old schoolbus driver was a resident of Snow Hill, North Carolina, and

had a valid North Carolina operator's license. She had been certified as qualified to
operate schoolbuses by the North Carolina Division of Motor Vehicles on March 16, 1984.

The 58-year old grain truck driver was a resident of Parmville, North Caroling, and
hod & valid North Carolina license which qualified him to operate commercial vehicles,

, The 19-year-old passenger car driver was a resident of Goldsboro, North Carolina,
and had a valid North Carolina operator's license, | | \
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STATH DRIVER LICENSING REQUIREMENTS FOR
 PERSONS WITH EPILE?SY *

SPECIAL
, - REQUIRES SUIHISSIO! REQUIREMENTS
SEITURE-FREE OF PERIODIC FOR IITIASTAY! '
;iATg' PERIOD a;autngo MEDICAL REPORTS  TRUCK L!.!ﬂ
o onths Indual E T
' - 6 Months . , o ,
3¢ Meoths 1/ |
12 Menths ~ No |
3¢ Months 2/ . Pral'nbi:os 3/
: 1

12 Nonths
12 Months
12 Months
12 Months
12 Months
None # | | s 9/
one
6 Months
12 Months
3 Honths
12 Noaths
12 Months 10/
12 Montihs 31/
18 Monthas
6 Months 13/
12 Months
12 Nonths
None
6 Months
None
3 Nonths
12 Nonths |
12 Months ch 1_!
fone 18/ _
12 Months ao 177
Kone Yes
12 Nonths  Annual 18/
fony , Yes
12 Months 20/
3 Months
12 Nonths 22/
- None :
6 Ruaths
18 Nonths 24/
. None .

3 Ronths
24 Nonths 28/
12 Vonths 27/
§ lonths
12 oaths
¢ Months 28/
fone ~

* Source: The Eptlepsy Foundation of America, Inc., .Tha Legal
Rights of Persons With Epilepsy. Fifth Edition, May 1, 1958, pD.
13 to 432. |




APPENDIX B

FOOTNOTES

1/ In Arizona, a persbn with epilepsy mey obtatn a license 1f
ts/he has been sefzure-free for one year if regularly on
aedication or two years 1f not on medication. ‘

2/ In Californfs, the Departement of Motor Vehicles may watve the
T-year requirezent 1f it feels the person's conditicn does not

affect his/her ability to drive safely. In practice, California
reportedly applfes a one-year sefzure-free period. \ ~

3/ Has adopted Federal DOT requirements,

4/ 1n Colorado, 2 medical certificate is required to operate
commercial vehicles, : .

5/ In the Distrfct of Columbifa, a physictan's certificate shall
Pe submitied annually unttl the patient has been seizure-free for
5 consecutive yaars at which time the physician's certificate s
no longer required,

6/ Periodic medical reports may be required as a condition for
Tssuance of a license,

7/ In Georgia, the Department of Public Safety may require
periodic medical reports as a conditfon for licensing. Once a
person has been sefzure-free for a period of 3 years s’/he s
elig;b]g for a license tn drive vehicles over 24,000 pounds gross

8/ In Illinois, the Vehicle Code specifically mentions ep1leﬁsy
as a basfs for denyifng a driver's license. An applicant wit
epilepsy will be granted a license, however, 1f s/he submits a
doctor's statement certifying that s/he can safely operate a
vehicle., The applicant may be fssued a restricted license.

9/ In Indtana, an applicant who has experfenced sefzures within
The last year may be granted a license {f s/he presents a
phvsictfan's statement that the epilepsy 1s controlled well enough
by medicatfon to make driving safe. A person who has been
s{ezure-free for one year can obtain a license without a
physician's certificate., Schoolbus drivers sre required to be
free from any mental, nervous, orgaaic, or functional disease
which might {mpatr their abtlity to properly operate a schoolbus.

10/ In Matne, the lz-nonthspizure~fraa_p¢ripdhay be reduced to
T months with a neurologist's recommendation.




11/ In Maryland, o person who has beer treated for eptflepsy shall

Rave hig/her 1{cense application referred to the Medical Advisory
Board of the Motor Vehicls Administration. A person may be
considered for a 1icense to drive cars, smil) trucks, and
motorcycles 11 s/he has baen seizure-free for 12 months. The
person will be recommended for any class of Vicense 1f s/he has
gad no episodes of atteration of conscfousness for the preceding
years, - - * | o S

- 12/ In Massachusetts, periodic medical reports must be submitted
Tor as long as the Ticensee is prescribed anti-convulsant
medication, and {in any case, for at least 2 years, .

13/ In Michigan, a person must be sefzure-free for one year fo be
censed to drivg buses or heavy trucks.

14/ In Minnesota, the standards for obtaining a truck Ti{cense to
drive intrastate are the tame as those for cbtafning 2 personal
vehicle l1icense. However, fn order to drive a schoolbus, s
person with epilepsy must be .sfezure-free for § years and off
medication for 2 years. | '

15/ In New Jersey, the person must submit medica) reports every 6
months for the first 2 years. Subsequent reports must be -
submitted annualiy. Bus drivers must meet DOT requirements.  The
standards for a Yicense to drive a truck intrastate are the save
as those for » personal vehicle VYicense. o

16/ Mdhile New Mexfco's statutes and regulations do not |
Specifically mention epflepsy as a basis for denying « license,
the state's Medical Advisory Board has & policy that a person be
:eizure-free for the year Tfomediately preceding the application

17/ In New Yurk, a person shall not be required to sudmit
Peériodic medical reports If s/he has been seizure-free without
medication for ane year or more. New York has adopted the DOT
requirements for bus drivers enly. Tha standards for a Ticense
to drive & truck intrastate are the same a5 those for a personal

vehicle. However, the medical certification must fnclude .
spproval for driving vehfcles other than passenger vehicles.,

18/ In Morth Dakota, tke annual reports are no lenger'reqﬁfred
iWter the person has been off medication and stezure-free for 5

- 18/ While not offictally gdnpting the Federsl regulations, Onfo
11 not fssue & license to drive trucks fntrastate to 4 pergon
vho may be subject to impairments of Toss of consciousness.

20/ In Oklahoma, once the person has been seizurec-free and off
Radication for two years, periodic reporting may be discontinued
and a parson may be conyfdered for ¢ chauffeur's or & commercial
chauffeur's Yicense. T | o
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APPENDIX B Bd-

21/ While Orzgon has adopted_thé Federal regqulations regarding
The licensing of truck drivers, a person with epilepsy may be

1icensed for intrastate commerce by ¢btatning 2 waiver from the
Public Utiiity Commissfoner.

22/ In Pennsylvania, an applicant betseen the ages of 16 and 18
who is applying for his/her first license must be seizure-free
for 2 years with or without medication.

23/ While South Carolina und Texas have not adopted the Federal
requirements regarding the Yicensing of truck drivers, persons
with sefzure tend2ncies are normally not approved for targe or

passunger-for-hire vehicles.

24/ In South Dakota, a person way obtatin a temporary license -
Fegardless of the amount of time s/he has been seizure-free by
presenting a doctor’'s certification that the epilepsy §s -
controiled by medication, the person {s continuing to take
medication, and the operatoon of a motor vehiclie would not be
infmical to public safety. A temporary lfcense 1s reviewcd every

6 months until the person has bean seizure-free for 18 months.

25/ In Utah, after a 3-month siozure-free perfod an appliicant can
be 1ssued a restricted 1icense to dirve a private vehfcle. A
license to drive *Vighter trucks, tax{s, small commercial vans,
etc." is availahle to a2 person who has been seizure-free for a
year. Once a ticansee has been off medication for 3 years and

seizure-free for & years s/he may obtain any sort of license.

26/ In Yermont, &z person may obtain a condftional license if s/he
Was been sefzure-free for 6 montns and has a good prognosis for
continued sefzure control. At lTeast once every 6 months such a
pe:son must submit a doctor's certification of freedom from
sefzures, |

27/ Virginta's Division of Motor Vehicles will not {ssue a
Yicense to a person with a phystcal disabflity which will S
Bravent him/her from safely operating & moteor vehicle. It is the
J{viston's policy, as recommended by fts Medical Advisory Board,
that a person he seizure free for 12 months before obtaining s
Ticente. A person who i3 on madication will be fssued a
restricted 1icense which requires perfodic medical reports.

28/ In Wisconsin, a person with epitepsy may obtain a temporar
Ticense is s/he has been seizure-free for 6 months. Physician's
reports must be submitted at 6-month intervals for 2 years and
eariy thereafter on the licensee's birthdate unti) the 1{censee

as been free of sefzures for a perfod of 10 ¥¢ars from the Jate
of issuance of the license. A person with ep legsy may obtain 2
restricted 1icense to drive trucks intrastate. A person with ¢
history of epilepsy shail bde considered for a schoolbus operator
Yicense 1f s/he has been offt anticonvulsant medication and has
had no seizures in the past § years. | o B
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