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COLLISION OF

TUBA CITY UNIFIED SCHOOL DISTRICT SCHOOLBUS -

AND BELL CREEK, INC. TRACTOR-SEMITRAILER, S
U S 160 NEAR TUBA CITY, ARIZONA, E

g APRIL 29, 1985

SR

SY NOPSIS

-3 About 3:14 p.m. mountain standard time on April 29, 1985, a Bell Oreek, Ine. :
tractor-semitrailer transporting 99 hend of cattle and traveling about 59 mph struek the
3 rear of a 1977 Tuba City Unified School District schoolbus on castbound U.S. 160 ubou? 3
3 16 miles north of ‘Tuba City, Arizona. The schoolbus was stopped with its warning lights E
flashing in the eastbound lane of the two-lane highway {a diseharpe passengers,  The 3
weather was clear, the pavement was dey, and there were no visibilitv obstruetions for

about 1.4 miles to the rear of the schoolbus. Of the 32 sehoolbus passengers (agos 5 1o '

21 years), 2 were futally injured, 4 sustained serious injuries, 4 reecived maderate injuries, k!
18 sustained minor injuries, and 4 were not injured.  The truckdriver and the schoolbus \ .

driver received minor injuries. g2+

The National Transportation Safety Board determines thnt the probn®le cause of this
accident was the truckdriver's chronie fatigue, which adversely affected his ability o
avoid a collision with the stationary sehoolbus; his ehronie fatigue developed from a loss
of sleep due te a combination of execssive duty time and a prolonged irreguinr duty
pattern. Contributing to the acecident wes the feilure of Bell Creek, Ine. to properly
monitor the truekdrivers setivities 1o prevent excessive hours of service.

INVEETIGATION

The Accident

On April 29, 1985, u Hell Creek, Ine. tractor-semitrailer was traveling behind
another Bell Creek, Ine. tractor-semitrailer on easthound LS. 1660 about 16 miles north of
Tuba Citly, Arizona. The wenther was clear, the pavement was dry, and there were no
reported visibility obstruetions on the straight, two-lnne, undivided highway for about
1.4 miles casthound to the aceideni site.  As both Bell Creek trueks approsched  a
schoolbus, the first teuekdriver notified the aceident truekdriver on the i redio that "we
had a slow moving bus up here.." According to postaceident stalements the former
"didn"t get any response! to that transmission from the following truckdriver. He further
said thal the sehoolbus was traveling about 40 to 45 mph and that after he had passed the
schoolbus he saw the accident truck in his rear-view mirror traveling about 1/4 mile
behind the schoolbus. The first truckdriver did not become aware of the aceident until he
stopped about 50 miles from the aceident site to wail for the second truek to eateh up.




Three witnesses approaching the accident site in the westbound lane reported that
they c¢ould see the red lights mounted on the front of the sehcolbus flashing as they
approached. One witness reported that the schoolbus appeared to be stopped, and the
other two reported that the schoolbus was stopped before the collision.

At about 3:14 nr.m. mountain standard time the second Bell Creek, Inc.
tractor-semitrailer struek the rear of the schoolbus. All the withesses reported that the
rear of the schoolbus was lifted up by the torce of the collision. After impact the
schootbus was moved forward about 136 feet au it rotated 155 degrees clockwise and left
the rondway to the right. It then overturned onto its left side and slid about 18 feet to a
stop. The tractor-semitrailer continued forward about 281 feet as it jackknifed to the
right and slid to its final rest position with the tractor off the eastbound roadway and the
semitr)ailer blocking the westbound lane of U.S. 160. There was no fire. (See figures )
and 2,

None of the lruck or schoolbus occupants were ejected. Of the 32 schoolbus
passengers, 2 were fatally injured, 4 sustained serious injuries, 4 sustained moderate
injuries, 18 sustained minor injurics, and 4 were not injured. The trueckdriver and the
gehoolbus driver sustained minor injuries.

Emergency Response

The schioolbus driver reporled that after the schoolbus came to rest he kicked out
the windshield of the bus, and that all the oceupants either walked or were carried out of
the schoolbus through this opening.

The Tuba City Assistant Fire Chicd, who was one of the westbound witnosses and
was driving his fire department vehicle, immediately radioed the Tuba City Police
dispatcher and requested that all available tire-rescue units, ambulances, and the Tuba
City Police Department respond to the seena, He then entered the schoolbus and began to
assess the injuries of the ovcupants, supervised the removal of the injured, and
administered first nid.

The hospital in Tuba City implemented its disaster plan and dispatehed 1wo
ambulances which arrived at 3:35 p.n, and 3:42 pom., respectively. Al oceupants of the
schoolbus had been removed by the time the first ambulance arvived. All of the injured
were removed from the seene within an hour after the accident, and the less seriously
injured were transported (o the hospital in police vehicles and snother schoolbus. The last
injured person was admitied to the hospital emergenzy room at 5:30 p.m.

At 3:40 p.m. the Tuba City Police Department notified the Arizona Department of
Publie Safety (ADPS) office in Flagstaff, Arizona, about the accident. Flagsiaff is located
about 99 miles south of the aceidrat site. The ADPS dispatehed three police eruiscrs
from the Flagstaff aren, one helicopter from Flagstaff, and one helicopter and one fixed-
wing aireraft with litter eapability from Phoenix, Arixona, about 241 miles south of the
accident scene. The helicopter {from Flagstaff departed Tuba City en route to Flagstaff
at 4:15 p.m. with an attending physician end one survivor suspected of having serious
injuries. This helicopter arrived in Flagstaff at 5:17 p.m. The helicopter and the fixed-
wing aireraft dispatehed from Phoenix were not used in the rescue operation.
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Figure 1.--Plan view of aceident sito.




£,

0 44 0 Y
Vs

o . WO T

nhotog

P&l

iy Py 0 :
A R s s

e, T
St ¥ b
F e ki L ey,

SR )

--Ae

-—

TRE wres |




Injuries to Persons

Injuries Driy ers Passengers Total
Fatal ¢

Serious

Moderate

Minor

None

Total

Driver Information

‘The 4Y-year-old schoolbus driver, who had been employed by the Tuba City Unified
School District for 14 years, had been driving the accident route for about 1 year. UHe
held a valid Class 4 Arizona chauffeur's licanse and an Arizona School Bus Driver
Certifiente that gualified him to operate schovlbuses without restrictions. His driving
record was clear and showed no prior accidents.

The schoolbus driver reported that just before the eollision he was completely
stopped in the eastbound lane with his service brakes applied, that the schoolbus red
warning lights were flashing, the "stop" arm a3 extended, and the right front door was
opened. He further stated that the cccupants of the rear row of seats in the schoolbus
were standing up and stretehing, and that some of the other passengers were standing up

either to exit the schoolbus or change smats,

The 26-year-old truekdriver held a valid Nebraska chauffeur's license. On June 7,
1984, he wan medically examined and found to be physically qualified to operete
commercial vehicles in interstate commerce. He had been employad as a truckdriver
since 1976 and had been employed by Bell Creek, Ine. since August 1984. During the
previous five yaurs while driving bis personal vehicle, he had been conviceted five times for
speeding and onee for exhibition driving (undue aceelerstion). He was involved in one
accident in 1980 and another in February 1985, while driving his personal vehicle. He was
not considered at fault in either of thase aceidents.

About ¢ hours after the accident, the accident truckdriver stated to ADPS
investigators that before the accident he was traveling between 50 and 55 mph. e
remembered the truckdriver in front of him had told him over the CB radio about the
slow-moving schoolbus ahead, and he stated that he saw the schoolbus ahead efter the
first truck had passed it. He also stated that the schoolbus was moving at the time he saw
ity that he did not see any [lashing lights or an extended "stop" arm cn the schaolbus, and
that the only thing he remembered about the accident was trying "to get that kid out of
the back of the bus. 1 don't even know how I got out of the truck." Tle also stated that he
had been scheduled 1o pick up the cattle near 'Tonopsh, Arizona, on the moirning of
April 29, and that he bad arrived in Tonopsh on the morning of April 27, two davs hefore
the accident.

During the post-accident examination of the Bell Creek tractor, the ADPS
recovered the truckdriver's records of duty status (daily logs) and other documents
ineluding wileage records, port of entry receipts, and a fuel receipt which contained
conflicting information. ‘There were two different duty status records for both April 25
and 26, The duty status record for April 27 and 28 showed that the truckdriver was off
duty in Tonopah, Arizona, about 260 miles from the accident site. lowever, the fuel




receipt showed that the truckdriver bought fuel at a truckstop near Lupton, New Mcexico,
on the Arizona/New Mexico State border on April 28. A telephonie check with the
Sanders, Arizona, Port of Entry located about 15 miles west of Lupton diselosed that the
truckdriver had cleared that location in the early morning of April 28.

In & second interview with the ADPS on the day after the accident the truckdriver
stated that he was traveling between 50 and 55 mph in L3th gear with his tachometer
registering 1780 epm just before the accident, and that he could not remember applying
his brakes or taking any evasive action before the collision, He stated during this
interview that he had arrived in Tonopah, Arizona, on April 28.

When asked whether he had been driving on April 27 and 28, as indieated by the
mileage records and the fuel receipt found in the truck-tractor, rather than having been
off duty in Tonopah, Arizona, as shcwn on the driver’s record of duly status, the driver
stated that "I don't really know..." and that "I probably am" driving in eXcess of the
maximum hours permitited by federal regulation. The truckdriver again stated that the
schoolbus was moving and that he did not see any flashing lights. The truekdriver also
stated that he remembered throwing two cans of soft drinks wrapped in a shirt into the
sleeper berth before the collision beeause they had started to slide off the engine cover in
the tractor cab.

In an interview with Safety Board investigators o, May {5, 1985, the truckdriver
reported that he slept poorly the night of April 27 when ne was in Grants, New Mexico,
due to a cough which he said he got every spring. He said that on the morning of April 28
he took an over-the-counter medication whiclt he said seemned to eorreet the provtem. lle
said that he nappe-d briefly in the morning on April 28, drove through Arizona during that
day, and slept some more in the afternoon near Tonopah, Arizona. He then spent the
evening in Tonopah witk other truckdrivers, ate supper about 6:60 p.m., and drank three
beers between 8:00 and 10:00 p.m. The truckdriver stated that he slept on the floor in a
motel room he shared with other truckdrivers from around 10:00 p.m. on April 28 until
3:30 a.m. on April 29. He then got up, got his truek ready and drove to the ranch where
the eattle were to be loaded, He loaded his trailer starting around 7:15 a.m. on April 29,
had breakfast from about #:00 a.m. to 8:45 a.m., and left Tonopah, Arizona, cn route to
Medicine Bow, Wyoming, around 9:00 a.m.

The truckdriver stopped for 15 minutes at o rest stop north of Phoenix, Arizona, at
10:30 a.m., and stopped for about 15 minutes at 1:15 p.m. in Vingstaff, Arizona, where he
drank one can of a soft drink and ate an ice eream sandwich and two candy bars. The
aceident occurred about two hours later, (See figure 3.)

The truckdriver alse stated during this interview that he may have been distracted
immediately before the collision beenuse two cans of soft drinks he had wrapped in a shirt
were falling off the engine cover, and he had reached down and picked them up just before
the collision. In response to a Safety Board request that he prepare an accurate record of
his activities before the accident, the {ruckdriver prepared an hours-of-service record
showing that he had been driving or hed been on duty a total of 53 hours during the 8
consecutive days before th: accident.  Further investigation with officials for Bell
Creek, Ine. indicated that the truckdriver had been on duty a total of 88 1/4 hours during
the 8 consecutive days before the accident, {See Appendix B.)
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Vehicle Information and Damage

The B4-passenger schoolbus was manufactured by the Blucbird hody Company in May
19477 and was owned and operated by the Tuba City Unified School District. The odorieter
registered 087,131 miles, The 37.6~foot-leng two-axle schoolbus was equipped with a
diesel engine, a 4-speed automatic transmission, power steering, air-mechanical brakes,
and 14 rows of bench-type seats on each side of the center aisle. The last semiannual
inspection requivred by the State of Arizona was performed on April 11, 1885, and
disclosed no mechanieal defeets,  The 20,150-pound schoolbus and the 33 ocecupants
weighed about 24,150 pounds at the time of the aceident. The driver's seat was equipped
with a lapbelt; the passenger seats were not equipped, nor were they required to be
equipped, with lapbelts.

The right rear of the sehoolbus was displaced forward and about 2.5 feet to the left,
and the left rear was displaced forward about 9.7 feet. There were no exterior body panel
separations between the roof and the rear body side panels.  The cextensive crush
prevented inspection of all the side body panel joints at the left rear. However, of the
joints that were visible, no exterior body panel separations were noted at this location.
(Sce figure 4. The rear 11 feet of both the longitudinal frame rails which formerly ran
the entire length of the vehiele were bent 37 inches to the jeft. The emergency door at
the rear wes inoperable due to collision damage. (See figure 5.) The rear bumper, which
was torn loose from its mounting to the longitudinal frame rails, had n rubber tire transfer
8 inches from its far right side.

The padded restraining barrier installed in front of the {irst passenger seal on the
right side was displaced rearward 12 inches on the aisle side. The padded left {ront
restraining barricr was not damaged or displaced from its pre-aceident location. The
remaining damage to the inlerior of the schoolbus was confined to the area containing the
last four rows of seats. The floor was buckled upward in four piaces at these scats, and
the seat legs on the last three rows of seats were torn from the floor., The seats of the
Jast bree rows were erushed forward with no space between the seat cushion and the seat
buck of the next row forward., The scat on the left side was displaced upward to within
about 8 inches from the interior ceiling body panel. (See figure 6.)

Nn separation of the mejor interior body panels was noted at the rcar of the
schoolbus,  The sehoolbus had interior maintenance aceess punels installed along both
sides above the windows. ‘The maintenance access panels along the left side of the
schoolbus contained a wiring harness which illuminated the interior dome lights, the
sidemarier lamps, and the rear tail, stop, and flashing red stop lamps., The maintenance
acceess pancls on the right side contained a single wire which the ADPS reparted
iluminated the clearance and idertification lamps on the rcer of the schoolbus. ‘Vhese
maintenance access panels were joined to their adjacent interior body parts by sheet
metai serews loeated at each corner of the panel. Joint separations were noted at the
connections joining the lelt and right maintenance access piels to the interior body
sidewall panels at the rear,  Above the 13th row of seats, where the separation of the
matntenunee sceess panel left the bottom edge of the body panel exposed, a quantity of
bload, hair, and tissue was present on the edpe of the body panel. {See figure 7.)

The first pnid Kit on the inside panel above the right side of the dashboard and the
fire extingitisher on the sidewall behind the driver's seat were reported to have been
removed during the evacuation of the schoolbus. A sccond five extinguisher at the rear of
the scheolbus was inaceessible beeause it was wedged in the collapsed portion of the rear
of the schoolbus body. The steering whecl, dashboard, and instrument panel assemblies
were intnet, The right front boarding door and step well showed no damage. When tested,
the door operated with difficulty due to misalignment of the door frame,










The schoolbus was equipped with 8-inch diameter lamps with red lenses on the front
and rear in each upper corner of the schoolbus body and a stop =~m on the left exterior
sidewall near Lhe driver's position. The schoolbus driver reported that when e checked
the lights of the schoolbus on the morning of the accident they had all worked properly.
According to a wiring diagram and information supplied by the schoolbus manufacturer,
these larips flash alternetely and the stop arm swings forward to its extended position at
a 90 degree angle to the left sidewall when a single switch is placed in the "on" position by
the driver.

The hinged stop arm was found bent about 70 degrees forward of its fully closed
position after the accident, and the side which faced rearward with the stop arm extended
was abreded. The filament of the red lamp mounted at the upper right rear corner showed
no distortion and was undameged. [he red lamp mounted at the upper left resr corner
was extensively damaged. The bulb surrounding the filament was broken and tne coiled
portion of the filament was not recovered. The filament support posts and the small
amount of straight sections of filama~nt remaining attached to the posts were blackenad.

The 3-axle 1983 cab-over-engine Freightliner truck tractor was operated in
combination with a 2-axle 1984 Wilson double-deck livestock semitrailer. The empuy
weight of the tractor and semitrailer was 28,520 pounds. The estimated loaded pross
weight at the time of the accident was 79,520 pounds. Both the tractor and the
semitrailer were owned by Bell Creek, Ihe.

According to the company safety director, the truck-tracter was governed to
operate at & maximum speed of 62 mph. It was equipped with a diesel engine, 44.7-
inch~diameter radia! tires, a 13-speed manual transmission with a 3.73:1 ratio in 13th
gear, and air-mechanical service brakes on all wheels. The ADPS reported that post-erash
examination of the transmission indicated that it was in 12th gear at the time of the
coilision, which has a 1.16:1 gear ratio, and that a needle strike was found between the
2:00 and 2150 rpm indicators on the face of the tachometer. The odometer on the tractor
registercd 149,445 miles.

The ADPS reported that the C-22 clamp-type brake chambers onh the steoering axte
were inoperative before the aceident, and that measurement of the pushrod stroke on the
C-30 clamp-type brake chambers of the drive axles indicated that the brakes on these
axles were properiy adjusted. Inspection of the hrake linings and drums on the front drive
axle and the left rear drive wheel disclosed them to be in good working order with no
contamination. The ADPS reported, however, inat inspection of the rlght rear brake
lining and drum disclosed oil contamination which probahly existed before the accident.
Inspection of the steering components disclosed no defecys that may have existed before
the accident,

Damage extended across the entire front of the truck tractor. The top of the cab
was displaced about 4 feet rearward, and about 4 feet leftward, The rvight side of the cab
and the right steering axle wheel were displaced 1 1/2 feet farther rearward than the
same components on the laft side of the vehiele., The top of the roof was erushed
downwaerd about two feet. {See figure 8.)

Measurement of the pushrod stroke of the C-30 clamp-type brake ehambers on each
wheel of the semitraiier irdicated that they were properly adfusted and in good working
ocder with no contamination of the linings or drums. Accicdent damage was confined te
the front of the semitrailer. A large dent and & vellow paint transfer were noted at a
paint 11.6 feet high at the right front semitrailer corner. A dent also was noted at a point
¥ feet high on the left front corner of the semitrailer. (See fignre 9.)
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Highway Information

The aceident oceurred on eastbound US 160 about 15.9 miles northeast of the
intersection of U.S. 130 with State Route 264 in Tuba City, Arizona, At the accident site
the highway is straight with two 12-foot-10-inch-wide asphait driving lanes, a 3-fooi-
7-ineh-wide eastbound asphalt shoulder, a 4-foot-1-inch-wide westbound asphatt shoulder,
a 95 mph posted speed limit, and a slight downgrade in the eastbound direction.

Two parallel single-tire marks were found about 146 feet west of the final rest
position of the front of the schoolbus, One tire mar% was on the centerline and the other
was about 8 feet to the right of the centerline. These tire marks were followed
immediately by gouges and other tire marks leading to the final rest positions of the
aceident vehicles. (See figure 1.)

Medical and Pathological Information

Although the Bell Creek truckdriver reported that the over-the-counter cough
medicine he took the morning of April 28 seemed to correct ihe problem he had with
coughing, ADPS investigators reporied that the truckdriver was enughing during the
interviews conducted on April 29 and 30, Tests performed on blood and urine samples
collected from the truckdriver about 2 hours after the aceident were hegative for aicohot
or other drugs, inchuding those contained in the over-the-counter madicine the truckdriver
stated he took the morning of April 28,

The two fatslly injured students and three of the four sariously injured students
were seated in the last four rows of seats. The fourth seriously injured student was seated
in the second row window seat on the left before the collision. The fatally injured
Pacsengers sustained multiple fractures, massive internal injuries, and lacerations. Cne of
the seriously injured pussengers sustained a left renal contusion, and the others sustained
multiple fractures, bruises, and abrasions. Four passengers sustained moderate injuries
inciuding humerus and clavicle {ractures and an abdominel contusion. Minor injuries

sustnined by 18 students ineluded sprains, contusions, bruises, and abrasions. (See
figure 10.)

The schoolbus driver reported that he was wearing his seatbelt at the time of the
collision. The truckdriver could not recall if he was wearing nis seatbelt at the time of
the collision,

Motor Carrier Operations

Bell Creek, Inc. Is & motor common carrier of livestock operating in the midwestern
and western states from terminals in Arlington, Nebraska, and Garden City, Kansas. The
accident truck was transporting 99 head of cattle from a ranch near Tonopah, Arizona, to
Medicine Bow, Wyoming. The vompany pays its drivers by the mile, operates about 50
power units, employs 50 drivers, and experiences an annual driver turhover rate of 60%.,
Bell Creek assigns only one driver per power unit and does not conduct any "sleeper team™
operations.

Bell Creek Ine. employs a full-time safety director, who is the only person in the
organization assigned the responsibility for ensuring the company's compliance with
Federal safety regulations. His duties include sereening applications submitted by driver
applicants, administering road tests to determine the applicants' familarity with Bell
Creek's equipment, maintaining driver qualifications files in accordance with Department
of Transportation requirements, and conducting meetings with one or more drivers as
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abrasions on left lower rib . sbrastons on Yeft elbow
cage, mitd whiplash, ; end back,

M-1l: AIS~1; Brufse on anterior — F=31; A1S-1; Contuston of
left shoulder, _ ' ; right parletal) scglp.

F-13; AIS=}; First degree teft i _ xﬁ  F-11; AIS-0; No apparent injury,

ankles sprain, y
M.13; K,5-2: fractured right -}

clavicle, Ty X F14: AIS-1; £ffuston of left
n.}fi AlS-y; Spratn of right § o tlbow.

mig-foot, i o = -16; A1S-1; Contusion of
Eo14; ATS-1; Abrasions on back. - taft shouldar,

-
14 Y ht
" 1:‘dféil}: Contusion af rig . ' N-16; AlS~1; dody contusions,

Mald; At1S-1; [eft eye edametous,
ecchmotic, sble to sex,

M=21; RIS-~3; Fracturs of loft—"" g M-36; AlS=3; Left rang)
:lmu;. ;ncer;t$o? of vignt contuston, laft pasumothorax.
orehead, multi brat '
end sbrations, pre Bratias i - \\n-xal AIS-1; Mild whiplash,

W-15; FATAL: Multiple fractures ' "W-17( A1S-1i Minor abrastons.
massive Intornal) tnjuries,
{Reported to have deen
stending wup.)

H-17; Als—aé Silatera) mid-shaft M-313 FATAL; Cloned haad injury with
femoral fractures, scalp and ectipltai skull frocture, fractures
facial locerations, left 2nd, of right sad Veft femurs, right tibia,
Ird, and 42h matstarsals #cd Yeft humerys, dilstllis ubis,

frictured, (Reported to have
bear standing up,) (Reported to have bean standing up.)

Figure 10.--8choalbus occupant seating and injury chart.




needed. Large group sefely meetings are heid with the drivers about two or three times n
year. flowever, both the accident truckdriver and the safety direetor stated that there
had been no neetings held with one or more truckdrivers to discuss compliance with
tederal hours of service regulations.

Drivers are hired as uceded from a pool of experienced applicants who have
submitted a preliminary applieation containing physieal and personal information. When a
vacancy arises, an applieant ts called in and given a driving test to determine his
familiarity with company vehicles. Drivers are paid 20 cents lor cach loaded mile driven
and 12 cents for each empty mile driven. In addition, drivers are paid not more than 10
dollars each time they load livestock. New drivers generally are dispatched to travel in
convoy with more experienced drivers to gain experience in loading and unloading
livestoek. During three of the four one-week pay periods endings April 7, 1985, the gross
pay of the aceldent truckdriver exceeded the average gross pay earned by the other
drivers nusigned to the carrier's Arlington, Nebraska, terminal. 1/

Since the market value of tivestoek is determined by weight, shipments of livestack
need to be transported by the fastest practical means to minimize weight loss. The
livestock need to be checked periodically et route to ensure that none are hurt or have
fallen down, and should be unloaded and watered after a maximum of about 38 hours of
travel.

Bell Creek, he. is subject to the require ments of the Federal Motor Carvier Safety
Regulations (FMCSR) of the U.S. Department of Transportation contained in Title 49,
Code of Federal Regulations, Parts 390 to 397, Section 395.3(b) of these regulations
prohibits # driver from remaining on duty more than 70 hours in any 8 consecutive day
period. Section 395.8(a) prohibits a driver fro.m driving more than 10 hours since his last 8
consecutive hours of f duty, and prohibits a driver from deiving after having been on duty
(which includes both driving and on duty ~ not driving) more than 15 hours sinee his last 3
consecutive hours off duty,

On Cetober 28, 1976, the Nebraske NMotor Carvier Safety Office of the Department
of ‘Transportation's Federal Highway Administration {(FHWA) completed a safety
management audit to determine Bell Creek's compliance with the requirements of the
FMCSR. 'This safety audit disclosed that, in addition to record-keeping violations relating
to the driver qualification files, Bell Creek, Ine. had on more than 80 vceasions required
or permitted its drivers to remain on duty more than 70 hours in 8 consecutive days during
the 3 months prior to completion of the audit.

As a result of the 1976 audit the FHWA in 1977 gsent a efvil furfeitur e elaim lettar
to Bell CreeXk claiming $5000 for the recordikeeping violations pertaining to the driver
gnalification files. At the time of the 1977 enforcement action the Federal statute which
authorized the assessment of civil penalties for violations of the FMCSR
[49 U.S.C. 320 h)] applied only to those violations pertalning to preparation, forwarding,
and/or retention of reduired records, such as the required retention of Bell Creel's driver
qualification files. 'The statute dld not provide for the assessment of civil penelties for
so-called "operational" vinlations, such as excessive drivers' hours of serviee. Aty that
time, in order to have prosecuted violations of the hours of service regulations disclosed
by the 1876 audit, the Department of Transportation would have had to forward evidence
documenting the hours of service violations to the U.S. Department of Justice, which, in

17 in"one of tiose pay periods his geoss pay was one standard deviation above that of the
average driver's pay. Standard deviation i3 a statistical measure that indieates the extent
which a parameter varies atound an average.




turn, would have had {1 institute eriminal proceedings in the U.8. Courts. This procedure
was not pursued, and Bell Creek, Ine. was not assessed any penalty for the hours of service
violations disclosed by the 1970 audit.

The. enactment of the Motor Carrier Safety Act of 1984 (Sec. 213(b), Pubiic
Law 98--354, 98 STAT. 2842, Qctober 30, 1984) expanded the types of enforcement oftions
avaijlable to the Department of Transportation for assessing penalties for violations of the
FMCSR., The 1984 Act authorizes the collection of eivil penalties for all types of
violations of the regulations. {See revision to 49 U.S.C. 5:1(b).]

On September 2, 1977, the carrier executed a scttlement agreement with the FHWA
in which the carrier offered $3000 in full compromise and settlement of the claim. "Mhis
offer was accepted and the settlement agreement was signed by the FHWA on
September 12, 1977. There was no follow-up audit performed to determine if Bell Creek
had eorrected the violations noted during the 1976 audit, aud there were no other audits
performed after 1976 (o the date of the accident.

On June 13, 1985, a safety management audit of Bell Creek operations during the
preceding 2 months by the Nebraska FHWA Motor Carrier Safety Office disclogad 1
instance of using a physically unqualified (colorblind) driver, 5 instances of failing to
report an accident, 5 instances of requiring or permitting a driver to drive more than
L0 honrs, 5 instances of requiring or permitting a driver to remain on duty more than
70 hours in 8 consecutive days, and 5! instances of reciiring or permitting a driver to
inake false entry on a record of duty status (daily log).

The FHWA motor carrier safety investigator whe performed the auilit reported that
the falsifications were found, for the most part, by comparing duty status records with
other documents, such as port of entry receipts, which were filed with the duty status
records in the office of Bell Creek's safety director. In the investigator's opinion, the
safety divector either did not know of the discrepancies, or knew of them and took no
action to correct them.

On September 3, 1985, the FHWA sent a clvil forfeiture claim letter to iell
Creek, Inc., eiting the carrier for 15 instances of requiring or permitting o driver to make
false entry on a record of duty status, and claiming $6000 for the violations. Bell Creek,
Ine. paid the $68000 on September 20, 1985.

Federal Motor Vehicle Safety Standards

PRUFSECYE S

The schoolbus involved in this accldent was manufactured after April 1, 1977 and
therefore was required to meet several Federal Motor Vehicle Safety Standards {FMVSS)
including two relating to schoolbus body joint strength and schoolbus passenger seating
and erash protection. FMVSS 221, Schoolbus Body Joint Strength, requires that an inside
of outside body panel of a schoolbus be fastened so that it is capable of holding the body
panel to the member to which it iy joined when subjected to a foree of 60 percent of the
tensile strength of the weakest joined body panel. The purpose of this standard is to
reduce deaths and injuries resulting from the structural collapse of schoolbus hodles
during crashes. However, this standard does not apply to maintenance aceess panels. (See
Appendix C.)

FMV3S 222, School Bus Passenger Seating and Crash Protection, estubilshes
eceupant protection requirements for seats and restraining bacriers lor schoolbuses. The
purpose of this standard is to reduce the number of deaths and injurles resulting from the




impact of schoolous oceupants ageinst structures within the vehicle during cerashes and
sudden driving maneuvers. F'AVSS 222 provides for aceupant crast protection through the
use of strengthened, closely spaced, and padded seatbsacks and padded restraining bareiers
installed in front of the first row of seats in large schoolbuses.

Tests and Resoarch

Sefety Board investlgators perforined tests at tie accident site to determine the
frictional coefficient of the roadway suiface. By test-skidding a passenger cer at 30 to
35 mph, investigators obtainc? a dry irvictional coefficient of 0.88. ‘This value was
adjusted to between 0.67 and 0.63 for the schoolbus, and to about 0.48 for the truck.

Three days after the acoident Smfety Board investigators followed a substitute
schoolbus in another vehicle as [t drove over the accident route at thie same time of day
the accident occurred and in similar wenther conditions, As the schoolbus approached the
accidant site, it was clearly vigible to a [ollowing vehicle for a distance of up to 1.4 miles.
The sun was to the left and rear of the driver, and the bus and its warning lights were not
"masgked"” by objects in the background. (See figure 11.}

Safety Board investigators, uging the information obtained from the documents
found during the post-ccash examination of the Bell Creek vehicle, the bell Creek
truckdriver’s statements and hours of s2rvice record he prepared, and information supplied
by Beil Creek, Ine,, determined that the Bell Creek truckdriver drove a total of about

4,240 miles during the B consecutive days before the time of the accident. (See
Appendix B.)




ANALYSIS

The Accident

The qualifications of the driv rs, the weather, the highway, and the mechanieal
condition of the vehicles were not contribuiting factors in this neeident. Both drivers were
experienced in driving their vebieles and held valid licenses.  “The truckdrivas had been
medically examined and fourd to ue physically qualified to operatle commercia] vehieles in
interstate commerce in June 1984,

The wenther was clear at the time of the accident., Tests indicated that the position
of the sun was not a factor and that the schoolbus was clearly visibic to a vehiele
approaching from the rear for o distance of about 1.4 miies, Although the brakes on the
Bell Creek tractor's steering axle probably were inoperative and the right rear brake
probubly was contaminated with oil before the eollision and therefore would have been
less effective in stopping the vehicte, there is no evidence to incdieate that the truckdriver
attempted 1o use his brakes to stop or slow his vehicle before the collision.

The Safety Board believes that the single-tire marks which were the first ssthourd
pavement marks atiributed to this aceident are overload marks made by the Beil Croek
tractor's steering axle tires when the truck collided with the sehoolbus,

The lacation of these averlond marks indieates that at the point of tie collision the
left steering axle tire was on the centerline of the highway. The tire transfor on the rear
bumper of the schoolbus about 8 inches from the far right was made by the right steering
axle tire of the Bell Creek tractor and indicates that the eenterline of the rear of the
schoolbus was about 8 inches to the right of the centerline of the truck tractor, and that
the rear of the schoo'bus was slightly to the left of the center of the traffic lane at the
point where the vehieles eollided, The yellow paint transfer located on the right front of
the semitrailer 1.9 feet higher than the pre-accident neight of the schoolbus and the fuet
that the roof of the truck-tractor was foreed down by the collision confirms the witnesses'
statements that the rear of the sehootis was lifted up by the collision. (See figure 12.)

Based upon the dumage pattern to the vehicles, with the greatest deformation fo the
Bell Creek tractor on its right side, and the greatest deformation to the schoolbus on its
left side, and the fact that the bus rotated clockwise 155 degrees after impact, the Safety
Board believes thot, at the time of impuct, the Bell Creek vehicle struck the rear of the
schoolbus at an angle to the left, The Safety Board belicves tha! this angle is aftributahle
to r left steering maneuver begun immediately before the collision.

Trucks often run the highway with theip right tires on or near the edgeline. In a
Study 2/ o transverse displacements of trucks on rural frecways. it was found that the
average distance from the cdge of the travel lane to the outside of the wheel was
131 feet.  Assuming the truck was on the edgeline on this rural road and that the driver
*teered bard left to avoid impnet, it can be ecalew. «d that the angle at impact would
have been about 4.6 degrees and the driver reacted about 124 feet or 1.5 seconds bafore
iupaet,  If the driver was 1.3 feet from the edgeline, the angle at impact would have
changed to about 3.9 degrees and the driver would have reacted about 108 feet or 1.3
seconds before impact., The Safety Board believes that the truekdriver became aware of
the schoolbus ahead in his traffic lanc at about 1.3 to 1.5 seconds before the collision,

</ Doneld K. FEmery, dr., cieorgla Department of Transportation, A Preliminary Report on
the Transverse Lane Displacement for Design Trucks on Rural Frecways, (Presented Lo
the A8.C.E, Pavement Design 8pocialty Confercnce, Atlanta, Gieorgin, June 1-3, 1975).




o Truck continues to final rest position, rm=

Schoolbus slides to final rest posftion
‘:r on left side.

GSchoo‘!bus continues rotation and overturns «—
onto left side, truck continues jackknife,

Truck 1ifts rear of schoolbus up,
rear of schoolbus strikes semitrailer,
schoolbus beging clockwise rotstion,

truckx begins to Jackkntife to the right.

q:, Truck strikes rear of schoolbus,

Figure 12,-- Accident sequence.




The loeation of the tire overload marks, given the overall length of the schoolbhus,
also shows that at the time of the collision the right front entrance door of the schoolbus
wes adjacent o the driveway where the schoolbus driver was to unload several of his
passengers. The schoolbus therefore was positioned to unload passengers and probably was
not moving. The rearward displacement of the left side of the vight front restraining
barrier is attributed to contact with this barrier by one or more of the passengers who
were preparing to exit the sehoolbus when the collision oceurred. These occeupants were
apparently standing in or immediately adjacent to the entrance/exit stairwell and were
thrown into the padded restraining barrier by the force of the coliision. Based upon this
evidence and the statements of the westbound witnesses and the sehoolbus driver, the
Safety Board believes that the schoolbus was stopped ai. the time of the collision.

Westbound witnesses who were approaching the accident site stated they could see
flashing lamps on the {ront of the schoolbus before the collision. [t was also determined
that all of the lamps and the stop arm were controlled by operating a single switeh, The
schoolbus driver stated that ali his lamps were working when he checked them the
morning of the accident. The blackened condition of the filament support posts of the red
lamp mounted at the upper left rear corner of the schoolbus body indicates that the
tungsten filament in the bulb was exposed to oxygen while it was at an incandescent
temperature, which indicutes that the bulb was illuminated. The bending of the stop arm
forward from its normal position and the abrasion of the side which normally f{aced
rearward was caused by contaet of this side of the stop arm with the ground after the
schoolbus had rotated and turned over onto its left side, after whiceh it slid 18 feet. !f the
stop arm had not been extended, it would not have been bent forward and the abraded side
would have been {olded back spgainst the sehoolbus hody where it would have been
protected agninst such abrasion. Based upon this evidence, the Safety Board believes that
the warning lights on (ie schoolbus were flashing and the stop arm was extended at the
time of the collision.

The truckdriver stated thal before the collision his vehicle's speedometer was
indicating a speed between 50 and 55 mph, and that he was in 13th gear with his engine
turning at 1700 rpm. Deta supplied by the tractor's manufacturer and caleulations made
by Safety Board investigators showed that when operating in the highest gear 2t 1700 rpm,
eiven a 44.7-inch-diameter tire size and a 2,73:1 transmission gear ratio, the tractor
would be traveling about 53 mph. The ADPS reported that the transmission was found to
be in 12th gear after the accident, and that a needle strike was found on the face of the
tachometer between the 2100 and 2150 rpm indicators. In 12th gear at 2100 rpm the
vehicle's speed would have tieen 58.1 mph, and at 2150 rpm the vehicle's spued would have
been 59.5 mph.

Tive and gouge marks at the scene indicated that the schoolbus traveled upright
about 136 feet after impact, and slid an additional 18 feet on its side after it overturned.
Evidence also indicaled thet the truek traveled 281 feet after the collision. Considering
the placement of the vehieles in relation to each other at the time of the collision, this
evidence also indicates that the rear of the schoolbus and the front of the truck-tractor
remained together for a distance of between 44 anc 130 feet. Using the friction
coefficient of the rondway and the shoulder, the distance the schoolbus traveled after
impaet, and assuming that the schoolbus was stopped at the time of the collision, it was
caleulated that the schoolbus was accelerated to a maximum of 44 mph after it was
struck by the truck. This maximum speed would have oceurred immediately after the
collision at the point of muximum engagement of the two vehicles, at which point bath
vehicles would have been traveling at the same speed.




Based upon thege data, and by using the equation for the conservation of linear
momentum, Safety Board investigators calculated that the truck was traveiing about
57.4 mph at the time of the collision with a possible error of plus or minus 5.7 mph. The
evidence indicates and the Safety Board believes that the truck was traveling about
39 mph at the time of the collision.

The evidence indicates that the truckdriver did not apply his brakcs hefore the
¢ollision. At a speed of 59 mph, given the visibility at the accident scene, the truckdriver
should have had ampie opportunity to stop his vehicle before it struek the schoolbus if he
had been alert and had perceived the stopped schoolbus in time to avoid the collision.

On May 15, the truckdriver told Safety Board investigators thut he might have been
distracted immediately before the collision when he reached down and picked up two cans
of soft drink wrapped in a shirt, which he noticed were falling off the engine cover., This
statement counflicts with his statement to ADPS investigators on April 30, in which the
truckdriver said that he remembered throwing two cans of soft drink into the slesper
berth some time before the collision. Given the 1.4 mile sight distance and the fact the
the first Bell Creek driver had radioed back advising the presence of the schoolbus, the
Sufety Bosrd does not believe that an occurrence such as the truekdriver deseribed would
have been sufficient to distract him from observing the schoolbus.

Driver Alertness and Fatigue

Fatigue can be of two types, chronic or acute. Chronie fatigue results from
extended periods of work over a span of several days or weeks, or from long periods of
sleep deprivation. Acute fatigue occurs in a relatively short timefra ne and can arise
from aay significant shortening in a person's usual sleep cycle, from physieal exertion,
stress, o~ long work hours.

The adverse effects of fatigue on humen performance have been well documented.
In 1978 the Bureau of Motor Carrier Safety (BMCS) published a study that examined the
relationships among driver hours of service, irregularity of schedules, and driver
performance. 3/ The study concluded that:

Fatigue effects sre evident after about 8 hours of relay truck driving
when the schedule is regular and considerably earlier than that when the
schedule is irregular.

Participation in moderats v neavy cargo loading to the extent engaged in
oy many relay truck drive . Increases the severily of fatigue assoctated
with irregular working schedujes.

Cumulative fatigue effects are likely to be reflected in the driver's
physiologieal state and in his performance after 5 consetive days of
operations even though the driver does not sense the progressive fatigue.

Significant Increases in driver performance errors and decreases in
psychophysiclogical arousal occur within current DOT limitations on
driving time.

3/ Mackle, R. R.and Miller, J. C. "Effects of Hours of Service, Regularity of Schedules,

and Cargo Loading on Truck and Bus Driver Fatigue.” (lechnical Report 1765-F), Goleta,
CA: Human Factors Research, Inc¢., 1078,




The truckdriver's type of irregular sleep and work patterns has been the object of
medical and physiological research. Such research has demonstrated that many funetions
of the human body are maintained on daily eyeles which are known as cireadian rhythms.
These include sleep-wake patterns, urinary excretion, ana body temperature. One
study 4/ demonstrated that the quantity and quality of sleep is degraded and performance
is impaired as a result of working at night. These changes are primarily caused by the
disharmony between the night worker's schedule and the underlying circardian rhythms of
the body. The body i3 programmed to be awake and active by day and asieep and inactive
by night, and it is extremely difficult to adjust this program to accommodate artifical
phase shifts in the slecp-wake cyele. 4/

In relationship to the type of schedule that the truckdriver maintained, with its
irregular pattern of driving by going off duty and then driving again at odd, irregular
intervals, this research implies that the truckdriver, even when he attempted to sleep,
faced difficulty because of this disharmony with his eireadian rhythm. This resulted in
additional sleep loss and evern greater fatigue.

Driver inattention and fatigue have been identified as recurring faectors in several
commercial vehiele aceidents investigated by the Safety Board and have resulted in
numerots injuries and fatalities. In an accident in Livingston, Texas, on November 30,
1983, six persons were Killed and six persons were injured when an intereity bus struek the
rear of n fractor-semitrailer. As a result of the Livingstun aceident, the Satety Board
issued Safety Recommendation 11-84-60 to the FHWA on August 8, 1984, to!

Determine practical methods and means to prevent or minimize dozing
at the wheel by drivers of carriers in interstate commerce, and advise
the Safety Board of its findings. 5/

In its September 25, 1984, response to this recommendntion, the FHWA agreed to
undertake a research study on the problem of driver fatirue. The FHWA had not done so
by the time the Safety Board had conecluded its investigation of two additionatl accidents
involving driver inattention and fatigue.

As a result of its investigation of an intercity bus rearend collision into a tractor-
semitrailer on July 18, 1984, near Cheyenne, Wyoming, and a tractor-semitrailer rearend
collision inte a schoolbus on October 13, 1984, near Junction City., Arkansas, the Safety
Hoard concluded tnat:

Fatigue had suppressed the vigilance of the drivers ... to & virtually
ineffective level. In the rew minutes preceding each eollision, the
drivers apparently were still eapable of performing the minimal tracking
tasks required to keep their vehicles on the road and in the proper lane.
The truckdriver in the Junetion City aceident apparently was visually
sensing his environment without being able to perceive a threat before
the collision. The busdriver in the Cheyenne accident probably was

4/ Tilley, A. J., Wilkinson, R. T., Warren, P. 8. G., Watson, B., and Drud, M. "The Sleep
Performance of Shift Workers." Huran Factors, 24:638, 1982.

3/ Highway Accident Report-—'f"f‘"i'allways Lines, Ine., Bus/ E. A. Holder, Ine., Truck, Rear
ind Collision and Bus Run-Off-Bridge, U.S. Route 59, Near Livingston, Texas,
November 30, 1983." (NTSB/HAR-84/04)




asleep when he collided with the rear of the truek ... In both accidents,
the employing motor carriers failed to monitor their drivers sufficiently
to prevent their operating a vehicle while fatigued. 8/

As a rec.lt of its investigation of the Cheyenne and Junction City accidents, the
Safety Board on September 10, 1985, reiterated Recommendation H-84-60 to the FHWA,
and submitted Recommendation H-85-18 to the American Bus Association (ABA) and the
American Trucking Associations, Inc. (ATA):

Inform your membership of the circumstances of the accidents of
July 18, 1984, near Cheyenne, Wyoming, and of October 19, 1984, near
Junetion City, Arkansas, and urge your members to review their internal
policies and procedures for determining the hours of service for full-time
and part-time drivers to ensure that drivers do not operate vehicles
while fatigued.

Because of the recency of this recommendation, the ABA and the ATA have not yet
responded.

The Bell Creek truckdriver, at the time of the aceident, was in violation of the
Federal 70~hour, 8-day rule in that he had been on duty 88 1/4 hours during the 8
consecutive day period prior to the accident. He also drove in violation of the 10- or
15-hourrules, or both, on Aprit 33, 25, 26, 27, and 28. He also was suffering from a cough
which he stated had disturbed his sleep and which therefore resulted in further rest
deprivation. ADPS investigators reported that the truckdriver was still exhibiting this
cough during post-accident interviews. Moreover, the driver's diet in the period before
the aceident may have exacerbated his fatigued state. His consuming three bottles of
beer the night before the accident may have hampered the quality of the sleep he was
able to acquire that night, His consumption ¢f a large quantity of sweets several hours
before the accident, with the resultant initial elevation of the body sugar level, may have
in turn led to a a rapid depletion of body sugar level, known as hypoglycemia, resulting in
even further fatigue. 'Thus, the combination of driver activities as well as diet all
contributed, to some extent, to his already fatigued state.

The Safety Board believes that the truckdriver was experiencing chronie fatigue at
the time of the accident due to a combination of excessive on-duty time during the 8 days
preceeding the accident, and the disruption of circadian rhythm due to a prolonged
irregular duty pattern (see Appendix B). These factors resulted in a reduced level of
alertness and reaction timc which, despite the fact that the truckdriver had been
informed that the sechoolbus was ahead, resulted in his failure to recognize that he was
overtaking the schoolbus in time to take nction to avoid the collision.

Motor Carrier Operations

The fact that the truckdriver was found in possession of duty status records showing
he was off duty on April 27 and 28 when in fact he had been on duty and driving leads the
Safety Board to believe that this driver was falgifying his records of duty status to

6/ Highway Accident Report--"Fatigue-Related Commercial Vehicle  Accidents:

Cheyenne, Wyoming, dJuly 18, 1984, and Junction City, Arkansas, October 19, 1984,
(NTSB/HAK-85/04).




conceal hours of service in excess of those per mitted by Federal regulations. The results
of the June 1985 FHWA audit of the motor carrier's operations aiso disclosed that Bell
Creek, Inc. was requiring or permitting drivers to falsify records of duty status. There is
no evidence that the carrier conducted internal safety audits or analyses that included
examination of drivers' duty status records for accuracy and compliance with applicable
federal regulations relating to maximum drivers hours of service. Tre facts of this
accident and the results of the June 1985 FHWA audit indicate, and the Safety Board
believes, that Bell Creek was not properly monitoring its drivers’ actlvities to prevent
duty status record falsification to conceal excess hours of gservice by its drivers, and that
the lack of such internal audits and controls on drivers' hours of service contributed to
this accident.

The 3afety Board believes that the method of driver compensation used by Bell
Creek in fact encouraged the truckdriver, from an ecomonice standpoint, to exeeed the
maximum hours of service permitted by Federal regulation. The driver received a salary
that was directly related to the number of miles he had driven during the nay period. The
more miles the truekdriver drove, the more he was paid. The "per mile" method of
compensation is widely used by the trucking industry, and the Safety Board is concerned
that motor carriers who use this method of driver compensation may not adequately
monitor their drivers' activities to ensure compliance with Federal regulations whieh limit
their drivers' hours of service.

Federal Oversight of Motor Carrier Operations

Since the 1870s, various governmental investigative groups including the Safety
Board have criticized the BMCS program for monitoring the safety of interstate motor
carriers. 7/ Of all the problems confronting the BMCS, the greatest problem is sufficient
manpower to ensure that the growing interstate motor carrier population complies with
the FMCSR. A Genersl] Accounting Office report to a House Subcommittee of the
Government Activities and Transportation Committee on Government Operations ir July
1984 stated that the fiscal year 1984 Motor Carrier Safety field staff numbered 1%1, of
which 94 were investigators who were responsible for performing safety audits of the over
200,000 iInterstate motor carriers. Accordingly, the ratio of investigators to carriers is 1
to 1,047; as to those investigators who conduct safety audits, the ratio is 1 to 2,128,
Since an investigator can reasonably be expected to audit only about 50 to 60 motor
carrier's per year, the BMCS has been urged repeatedly over the years to develop
selectjon eriteria for deciding which motor carriers to sudit.

S i o . malt T

1/ See U.S. General Accounting Office, *Need for Improved Inspection and Enforcement
in Regulating Transportation of Hazardous Materlals" (B-184497, May 1, 1973); "The
Federal Motor Carrier Safety Program: Not Yet Achieving What the Congress Wanted"
(CED-77-62, May 18, 1977); "Programs for Ensuring the Safe Transportation of Hazardous
Materials Need Improving”" (CED-81-5, November 4, 1980); 1.8, Department of
Transportation, Office of Inspector Genernl, "Special Study of Bureau of Motor Carrier
Safety, Federal Highway Administration" {(September 28, 1979); National Highway Safety
Advisory Committee, "Task Force Report on Commercial Vehicle Maintenance und Su fety
Insne ction Programs" (dJune 15, 1879); Colin, S. Diver, "A Study of the Effectiveness and
Fairnuss of DOT Hazerdous Materlals Enforcement Penalties" (June 1980); Congressional
Research Service, Library of Congress, "Hazardous Materials Transportation: A Review
and Analysis of the Department of Transportation's Regulatory Program™ (April 1979).




The BMCS has made progress in developing criteria for selecting mot~r carriers for
safety audits. The criteria developed by the BMCS have in the past several years included
identifiers such as type of eargo transported, date of the most recent audit, a cerrier's
safety rating, vehiele Inspection record, ete. These identifiers are assigned point values.
A totel point value for each carrier is then compiled and, by using the BMCS automated
Management Informative System, lists which rank carriers in order by total point value
are distributed to the Motor Carrier Safety field officcs for their use in setiing priorities
for scheduling safety audits. 8/

There was no follow-up audit of Dell Creek's operations after the 1976 audit and the
1977 enforcement action by the FHWA Motor Carrier Safety field staff. It is therefore
unknown whether the violations noted during the 1976 audit went uncorrected, or {f they
were corrected and then over time the carvier's compliance with Federal safety
regulations again deteriorated. The audit selection criteria used by BMCS thus far in the
past several fiscal vears have not included a eriterion requiring a follow-up audit of
carriers who have been the subject of an enforeement actlon, and at the present time
there is no nationwide policy requiring that motor carriers against whom an enforcement
action has been taken be systematically re-audited after the conclusion of an
enforcement action. The Safety Board believes that the BMCS shouid institute such &
policy, and include this criterion as one of those to be used in selecting carriers for audit,
in order to ensure the effectiveness of enforcement actions taken.

Survival Factors

The two schoolbus passengers who sustained fatel injuries were occupying the left
rear window seat and the right rear seat. The amount of crush dsmage in these areas did
not provide survivable space. Three of the four schoolbus oecupants who sustained serious
injuries were also occupying the last four rows of the schoolbus where the crash forces
were the greatest. The 21-vear-old male occupant of the left window seat in the 13th row
probabiy sustained his head laceration when he contacted the edge of the body panel joint
which was exposed due to the joint separation of the adjacent maintenance access panel.
The remaining passenger who sustained serious injuries was occupying the seat in the
second row behind the schoolbus driver before the collision. This passenger was about to
exit the schoolbus at the stop where the collision sccurred and sustained his basilar skull
fracture because he probably was standing up in the aisle and was thrown backward by the
foree of the ecollision, striking his head on some object inside the schoolbus when the
collision occurred.

Federal Motor Vehicle Safety Standard 221

On November 27, 1981, the Mational Highway Traffic Safety Administration
(NHTSA) issued a notice of proposed rutemaking In the Federal Register which reguested
public comment on a proposal to amend FMVSS 221 to require that most maintenance
access penels in large schuolbuses comply with the joint strength requirements of that
standard. The notice stated that NHTSA had become concerned that schoolbus
manufacturers were cireumventing FMVSS 221 to a limited extent by the excessive use of
maintenance access panels, and that most manufacturers had ereated maintenance access
panels that were lovated above the window area and which extended the entire length of

8/ For additional hformation, see Highway Aceident Report, "Collision of DeQueen,
Arkansas, Police Department Patrol Car and Terrell Trueking, Inc. Tractor-Semitrailer,
U.S. Route 71, Ashdown, Arkansas, July 15, 1984." (NTSB/HA R-84-C7).




the schoolbus. The notler further stated that these panels were usually loosely attached
and could not withstand much force before they woukl detach from the schoolbus body,
and that NHTSA had tentatively concluded that many of these panels were located in an
ared of the schoolbus likely to impact the heads of the passengers.

Over 200 Individuals or organizations, inciuding organizations involved in the
manufacture or sale of schoolbuses, school distriets, sechoolbus eontractors, and private
individuals, submitted comments on the proposed amendment. Most of those who
commented opposed the amendment, stating that there was no documentation which
attributed injuries to schoolbus occupents due to contact with separated maintenance
access panels, that the rost was excessive for the benefits acerued, that the proposed rule

did not provide enough time for re-tooling to meet the proposed standard, and that the
matter needed further study.

On July 2, 1984, NHTSA terminated the rulemaking action, but urged the schoolbus
manufacturing industry to minimize the number of maintenance access panels.

No separations of the exterior or interior body panel joints which were subject to
the joint strength requirement of FMVSS 221 were noted during the post-crash
cxamination of the schoolbus. The Safety Board concludes that the schoolbus body
demenstrated the crashworthiness required by FMVSS 221, Sehoolbus Body Joint Strength.

The Safety Board believes, however, that the separations of the rear maintenance
access panels from the adjacent interior body panels created a hazard to the occupants of
the gehoolbus &t the rear because the edges of these maintenance access panels and the
other body panels to which they had been joined were exposed. As ocecurred in this
accident, contaet of schoolbus occupants with exposed metal edges of body or

maintenance access panels during collisions and overturns can result in severe disfiguring
and sometimes life-threatening injuries.

On December 11, 1984, a 1979 Internationa} Harvester schoolbus lost eontrol, ran
off the roadway, and overturned two mlles south of Durango, Colorado. g9/ On
September 11, 1985, a 1985 Blue Bird schoolbus was struek broadside by a tractor
sernitraller in Woodside, Delaware. 10/ In both these accidents, Safety Board
investigators noted interior maintenance access panel separations. In these two cases,
none of the Injuries sustained by the schoolbus oceupants were attributed to contact with

the meta{ edges exposed due to the malntenance access panel joint separations. (See
figure 13.)

Nevertheless, the Safety Foard believes that these three investigations of accidents
involving post-1977 schoolbuses, which disclosed maintenance access panel separations,
indfcate that FMVSS 221 pertaining to interlor maintenance access panels of future
schoolbuses should be revised. If the panels are located within defined occcupant
contactable zones, they should be subject to the sume joint strength requirements as the
other body panels.

Lapbelt Use und Federal Motor Vehicle Safety Standards

Since 1877, when new schoolbus safety standards relating to occupant protection
were promulgated, NHTSA has required schoolbus manufacturers to use compart-
mentaiization for ocoupant protection rather than the installation and use of lap

9/ NT3B Dockaet No. DEN 85-H-SB0S,




Figure 13.--8eparated maintenance sccess psnel. Aceident on
September 11, 1985, in Woodside, Delaware,

belts for passengers in large schoolbuses. Compartmentalization is essentially passive in
that occupant contactable impact zones are defined and an occupant is protected against
injury by interior padding of the seatbacks and restraining barriers and by controlled
bending of the seat back or restraining barrier in front of the occupant.

The installation and use of lapbelts would not have prevented the fatalities or
serious injuries sustained by the passengars in the lest row of seats. The amount of crush
in this area did not provide survivable space between the seat backs. The passenger in the
aisle seat it the last row of seats on the left side probably was standing in the aisle at the
time of the collision and therefore avoided being erushed between the seats.

The passenger in the window seat on the left side in the 13th row of seats sustained
gertous Injuries. This seat wus pushed up and to within about 8 inches of the ceiling of the
schoolbus, and the use of a lapbelt would not have prevented his injuries.

The passenger In the window seat on the left side In the second row who wes
seriously injured probably was standing up to exit the schoolbus at the time of the
coilision. A lapbelt would not have been in use. The remaining passenger who was
seriously injured was occupying th< window seat on the right side in the 11th row. This
person probably sustained his serior - :jury when he contacted the sidewall, the occoupant
next to him, or the celling of tne schoolbus during the collislon, the rotation of the
schoolbus body, and/or the subsequent 90-degree overturn. The lack of available evidence
concerning what object this person struck and what caused his {njury prevents the Safety
Board from determining whether this person's serious Injury may have been prevented by
the use of a lapbe.




The remaining passengers in the sehoolbus sustained minor to moderate inujurfes. If
lapbelts had been available and in use by all seated occupants, they would not have
contacted the ceiling and would not have frllen or been gjected from their seats during
the rotation and 90-degree overturn. However, the use of lapbeits would nol have
prevented the ocecupants from contacting the sidewalls, the windows, the seatbacks in
front or behind them, or the persons sitting next to them. These passengers probably
would have sustained similar types of injuries, such as abrasions and econtusions, if lapbeilts
had been in use.

The Safety Board is currently conducting a safety study of accidents involving post-

1977 sehoolbuzes to evaluate the adequacy of the occupant crash protection afforded by
existing Federal standards.

CONCLUSIONS

Findings

1. The qualifieations of the drivers, the weather, the highway, and the
mechanical condition of the vehicles were not contributing factors to this
aceident.

The schoolbus was clearly visible to a vehicle approaching from the rear for a
distance of about 1.4 miles.

The sechoolbus was stopped in the eastbound lane of the highway at the time of
the collision,

The schoalbus emergency warning lights were flagshing «nd the stop arm was
extended at the time of the collision.

The truck was traveling at about 59 mph at the time of the collision. The
truckdriver did not apply his brakes before the collision.

At the time of the collision the truck had started an evasive left steering
maneuver in an attempt to avoid the collision.

The truckdriver was falsifying his records of duty status to conceal excess
driving and on-duty time.

The truckdriver had been on duty 88 1/4 hours during the 8 consecutive day
period prior to the time of the eollision,

The truckdriver was inattentive and was suffering from chronic futigue due to
a combination of excessive on-duty time, and a prolonged irregular duty
pattern.

The per~mile method of driver compensation widely used in the trucking
indugtry encouraged the truckdriver to exeeed the maximum hours of service
permitted by Federal regulation.

The failure of Bell Creek, Inc, to properly monitor the truckdriver's activities
to prevent excessive hours of service contributed to the aceident.




The schoolbus demonstrated the c¢rashworthiness required by Federal Motor
Vehicle Safety Standard 221,

Joint separations of interior maintenance ncevess panels with the resultant
exposure of raetal edges pose a hazard to schocibus oc¢cupants during crashes.

The Installation and use of lapbelts by the schoolbus passengers seated in the
last row of seats and by the passenger in the window seat in the 13th row on
the left side would not have prevented these passengers’ fatal or serious
injuries.

The passenger in the second row who was seriously injured probably was
standing up to exit the schoolbus at the time of the collision. A lapbelt would
therefore not have been in use.

The evidence available is insufficient to determine If the installation and use

of a lapbelt would have prevented the serious injury sustained by the passenger
in the window seat of the 11th row on the right side.

17.  The remaining passengers who sustained minor or moderate injuries probably
would have sustained similar injuries if lapbelts had been installed and in use.

Probable Cause

The Natlonal Transportation Safety Board determines that the probable cause of this
neeident was the truckdriver's chronic fatigue, which adversely affected his ability to
avoid a collision with the stationary schoolbusy his chronic fatigue developed from a loss
of sleep due to a combination of excessive duty time and a prolonged irregular duty
pattern. Contributing to the accident was the failure of Bell Creek, Ine. to propetly
monitor the truckdriver's activities to prevent excessive hours of service.

RECOMMENDATIONS

As 4 result of its investigation of this accident, the National Transportation Safety
Board made the following recommendation:

~to the National Highway Traffic Safety Administration:

Revise Federal Motor Vehicle Safety Standard 221, School Bus Body
Joint Strength, to require that the joints of interior body maintenance
access panels within a defined occupant contactable zone meet the joint
strength performence requirement of other body panel joints. (Class i,
Priority Aetion) (H-85-51)

»to the Federal Highway Administration:
Institut2 a nationwide policy whieh requires a re-audt{ of n motor carrier

or hazardous materials shipper within 1 year after the completion of an
enforcement action. {(Class I, Priority Action) (H-85-52)




BY THE NATIONAL TRANSPORTATION SAFETY BCARD

/s/ JIM BURNETT
Chairman

/s/  PATRICIA A, GOLDMAN
Vire Chairman

JOHN K., LAUBER
Member '

December 10, 1984
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INVESTIGATION

Investigation

The National Transportetion Safety Board was notified of this aceident at 8:30 p.m.
on April 28, 1985. Highwey accident investigators were dispatehed from the Safety
Board's Headquarters in Washington, D. C., and ariived on-scene at 1:00 p.m. on April 30,
198h,. Participating in the investigation were representatives of the Arizona Departmeat
of Public Safety (Highway Patrol); the Tuba City, Arizona, Pollce Department; iell Creek
Ine.; the Nebraska Motor Carrier Safety Office of the Federal Highway Administration;
the Blue Bird Body Compuny; and Freightliner Corporation.

Deposttions and Hearings

There was no deposition taken and no public hearing held ir. conjunction with the
investigation of this accident.




APPENDIX B

TRUCKDRIVER ACTIVITIES FROM APRIL 22 TO TIME OF ACCIDENT
(TIMES SHOWN ARE MOUNTAIN STANDARD TIMR)

MONDAY, APRIL 22, 1985

MID=

next | 2 83 48 8 7 8 9 10 lincel 2 3 4 5 6 78 ¢ 0 1 Tovel

¥ e

OFF DUTY 1 H i 1 THITTTRTTTTTRTRTIRETITR AROARBIa 1 { HOours

! _ U] 14425
skeeeer (TN Ty T S
DRIVING 11311111 Tily ‘ luni Lty 9.2s
wor omem UL | MAMIMTMnEE

L

TUESDAY, APRIL 23, 1985

Neir L 2 % 4 5 37 8 9 10 linoow] 2 3 456789 100N .;:?::
ofF ouTy TV T YT [T TR T TR Ty T ] v

Sggf.{’ﬁ“ UL ISULURUL L I”,L ﬂ' HUULULRE

il

orRvING |1 ) Tttt e Ll ez
b A T TR AT TN i 1] il o 2s

WEDNESDAY, APHIL 24, 1985
Ngm 1l 23 48 87T 8 9 10 Hinoon| 2 3 450678 0101t TYotal
[ 1 a e Y - _ _ ]

OFF DUTY WWH[PR-LP l[[ § WA R | .:;:J‘;;

syeeoen TTTVTT IIIHIHII I U UL | L 1] 0
ORIVING |1t 1 b b L et it | (111 800

er ooy WaLen b Il ' (iRl o.2s
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THURSDAY, APRIL 25, 1985
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SUNDAY, APRIL 28, 1985
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MONDAY, APRIL 29, 1985
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ACTIVITY SUMMARY

DRIVING TIME  ON-DUTY TIME  TOTAL MILES
__IN _HOURS __IN HOURS DRIVEN
5,25 0.5 556
14,25 0.25 722
0.25 373
0 819
0.25 625
0.5 540
0.25 407
0.5 298
72,50 4,200




APPENDIX C

FEDERAL MOTOR VEHICLE SAFETY STANDARD NUMBER 221:
SCHOOL BUS BODY JOINT STRENGTH
(49 C.P.R. 571.221)

$571.221 Standard No. 221; Behool Hue
body joint strength.

81. Scope. ‘This standard establishes
requirements for the strength of the
body panel jolnts in school bus bouties.

82. Purpose. The purpose of this
standard 1s o reduce desihs and Inju-
rles resulting from the structural col-
lapse of school bus bodies during
¢ e,

83 Apvplicalion. This standard ap-
plies to school buses wilh gross vehicle
weight ratings of more than 10,000
pounds.

84. Definitions. “Body component”
means & part of a bus body made from
a single piece of homogeneous mater|.
al or from a single piece of composite
materisl such 23 plywood.

“Body pan#i” means a body compo:
nent used on the exterlor or interjor
surisce to enclose the bus' occupani
tpace.

“Body panel joint” means the ares
of contact or close proximity between
the edges of & body panel and another
body component, excluding spaces de-
signed for ventllation or another func.
tional purpose, and excluding doors,
windows, and maintenance nccess
pana»is,

“Bus body" mexns the poriion of &
bus that encloses the bius'a occupant
space, excluiive of the baumpers, the
thassis frame, und any structure for-
ward of the forwardmost point of the
windsihield mountirng.

88 Requirement, When tested in ac.
cordance with the procedure of Bf.,

each body panei joint snal) oe capabie
of holding the body panel to the
member (0 which 1t I8 joined when
subjecied to a force of 60% of the ten-
sile strength of the weakest joined
g:dzy pane] determined pursuant to

86. Procedure.

86.1 Preparation of the test spect-

men.

86.1.1 I a body pane! joint i 8
inches long or longer, cut a test speci-
men that ronsists of any randomly se-
lected B-inch segment of the joint, to-
gether with a portion of the bus body
whose dimensions, to the extent per.
mitted by the size of the jolned parts,
are those specified in Figure 1, so Lhat
the specimen’s centerline is perpen-
dicular to the joint st the midpoint of
the joinl segment. Where the body

anel joint s not fastened continuous-
y. select the segment 30 that | does
not biseet & spot weld or & discrete fas-
tener.

£6.1.2 1f a joint is Jess than 8 inches
Jong. cut » test specimen with enovgh
of the adjucent meaterial to permit it
to be held in the tension testing ma-
chine specified In 88.3.

86.1.3 Prepare the test specimen in
accordance with the preparation pro-
cedures specified th the 1873 edition of
the Annual Book of ASTM Standards,

ublished by the American Society for

erting ahd Materials, 1916 Race
Bgsat Philadeiphia, Pennsylvania
| .

B8.2 Delermingiion of minimum al-
lowable sirenpih. For purposes of de-.
termining the mintmum &llowable
joint strength, determine the tensile

Jeint contetling

strengihs of the joined body compo.
nents as follows:

(a) If the mechanical properties of a
material are specified by the American
Boclety for Testing and Materials, the
relative tensile atrength for such 4 ma-
terial is thie minimum tenstle sirength
specilied for that materig! in the 1973
edition of the Annual Book of ASTM
Standards. '

(b) I the mechanica! properties of &
material are not specified by the
American Soclety for Testing and Ma.
terials, determine its tensile strength
by cutting & apecimen from the bus
body outside Lthe area of the joint and
by tosting 1t In accordance with 83.3.

86.3 Sirength lest.

B6.3.1 Grip the joint specimen on
opposiie sides of Lthe joint in & tension
testing machine callibrated In eaccord.
ance with Method E4, Verification of
Testing Machines, of the American 8o.
clety for Testing and Materisls (1872
Annus! Book of ASTM Standards),

£4.0.2 Adjust the (v \ng machine
grips o that the jo.n:. under Joad, wiil
be in stress approximately perpendicu.
iar W the Joint.

£6.3.3 Apply a tenaile ferce to the
specimen by separating Lthe heads of
the teating machine &t any uniform
e not Jess than W inch and not
more than %-dnch per minute unti) the
specimen separsies.

{41 PR VR Jun. 27, 1976, ss minended at ¢!
FR 38027, Aug. 26, 1078)
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