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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

WiGHWAY ACCIDENT REPORT

Adoptad: September 3, 10285

ACTIVITY BUY/TRACTGR CARGO TANK SEMITRAILER COLLISION
ON STATE R(:*'TE 81 NEAR DEVERS, TEXAS,
DECEMBRR 13, 19683

SYNOPSIS

Abcut 140 p.m., centrsl standard time, on December 23, 1983, a souithbound
activity bus {bus) suddenly veered leftward, crossed the centerlins of State Route 81, a
2-1ane, 2-way highway, and utruck head on a northbound tractor cargo tank semitrailer
near Devers, Texas. The tractor cargo tank semitrailer penetrated from 5.5 to 6.5 feet
into the postvenger compartment of the 1970 former schoolbus. The busdriver and all 21
passengers sboard were efected through the front opening crested in the collision. The

truckdriver, the busdriver, and eight bus passengers were killed. Thirteen other bus
passengers were injured,

The Nationual Trensportation Sefety Board determines that the probable cause of this
accident was the loss of control o] the activity bus following the deflation and subsequent
blowout of the left front tire due > a nail puncture. Contribuling to the severity of the
injuries was the less rigid construntion of the 1970 formar schoolous when compared to
schoolbuses bullt after April 1877 which meet minimum Federal requirements for
cirashworthiness and occupant prote»tion,

INVESTIGATION
The Accident

About 6:30 p.m., central standerd time, 1/ on December 23, 1983, an activity bus
(bus) carrying 22 persons departed Besumont, Texas, for a 45-mile trip to a small churceh
in Anaiwae, Texas, About 1:40 p.m., the bus was traveling south on State Route 61 near
Devers, Texas, when it suddenly veered leftward and struck head-on a northbound tractor-
caig tank semitrailer 2/ loaded with drilling mud and watler. In this ares, State Route 61
is a straight and level, 2-lane, 2-way rmadway. It was dark, the weather was clear, and
the road surface was dry. A mctorist traveling about 2 miles behind the combination
vehicle indicated that the combination rehicle's tail lights were Muminated and that no
southboind traffic preceded the bus immediately before the impact. Passengers aboard
thz bus indicaled that the bus was slowing down just prior to the collision,

At impact, the 19,175-pound bus ceased sll forward motion and rotated to the left
as it was pushed backward, The tractor o the 72,000-pound combination vehiele intruded
into the pessenger compartment, The frontal shest inetal structure of the bus was ripped
open during the impsct, and all of the 22 occupants were ejected through the larye
opening, (See fizure 1,)

The combination vehicle continued frrward after impact toward the right shoulder.
The tractor separatev from the combination vehicle, overturned, and came to rest with

1/ Al times herein are e2ntral standard tine.
2/ Hereaflter referred to as the combination vehicle.
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the cab facing the ground. The caigo tank semitrailer overturned to the left and came to
regt shout 3 fect behing the tractct. The liguld cargo was uol released during the impact
sequenae.

The truckdriver, the busdriver, and eight passengers on the bus were killed; 13 other
bus passengers suffered minor to serious injuries,

Vohicle Inforsaation

Activity bus--The 1870 Ward conveniional sehoolbus body was mounted on a 2-axle
1970 Internetional chassis. It was equipped with a governed 8-cylinder gasoline engine,
powsr steering, air-mechanicrl service brakes, a 5-speed manual transmission, and a 2-
speed rear axle,  Although the bus was painted chrome yellow, all former scheoolbus
desigiations had been painted over. The bus also was equipped with 24 bench-type
passenger seavs, 12 on each side of the center aivle. The driver's seat was the only s:at
equipped with a seatbelt. The estimated weight of the bus at the time of the accldent
was 113,175 pouada,

The bus was owned, operated, and driven by the shurch pastor, who had purchesed it
from the Hardin, Texas, School Distriet in October 1980. The bus had received its last
annual State vehicle inspection in June 1983. Appareatly the speedometer was not
working. The vehicle mileege observed on the speedomerer of the bus during the post-
accldent inspecticn was the same as the mileage written on the State inspection sticker
(70,050). Maintanance was performed on the bus at the pastor's discretion, No
maintenance recozds wore kept.

During the collision, the engine compartment and the front section of the passenger
compartment were destroyed completely, The engine, transmission, and front axle were
separated from the chassis, and the bus body had shifted forward about 5 inches relative
to the chassis. The front of the roof separated from the attaching side rails and window
posts ail was displaced upward about 4 feet above the windows on both sides. The front
of the pissenger compartinent was skewed outboard of the chassis in both directions.
Maximum penetration into the passenger compartment extended {rom the front of the bus
to the third row of seats and was about 5.5 feet on the rlght side and 6.5 feet on the left
side, The windshicld and al! side windows from the front to the third row of scatls were
missing. The Interior of the bus was relatively undamaged from the fifth row of seats to
the regr. (See figure 2.)

The metallie interior floor at the front of the bhus was folded rearward into an
accordian attern, The driver's seat was separated from tha floor. The seatbelt hardware
for the driver renained attached to the floor, was slightly dsmaged, and did not appear to
have been in use al the {ivne of tha accident, The framas of the four passenger seatls In
the [lirst two rows were sepwated from their legs during impact. Although the 20
passengers teats in rows 3 to 12 remained In place, the scatbecks of six seats in rows 3 to
6 were bent ferward, and the legs of another six seats werc partially or completely
detached from their flocr auchorages. The remaining eight seats in the rear of the bus
exhibited ny impact damege, The metallic seatbacks and tubular steel seat frames i
frtg:lti of eavh passenger were hant and unylelding and were not covered with protectiva
padding.

A postimpact Inspection of the tus uncoverad several diserepancies, The right side
of the rear axle was secured to the thassis by a steel chain to prevent the left rear spring
assembly frem moving relstive to the sxle. The bus was equipped with two 9.00-2C bias
ply tites on the front exle, end four 10,00-20 bias ply tires on the rear axle. A
repreventative of iIntemstlional Hurvester Company, lae., inspacted the front axle




Figure 2.--Sidz View of the Activity Bus.
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assembly end Indicated that the axle ussembly was rot the same &assembly originally
installed o this vehiela. The orlxinal PA-02 axls assembly had a different steering arm
~onfiguration and larger size tires (10.00-20 vs 9.00-20) than those observed on the
ucclident bus, It is not known if this axle was installed on the bus at the time it was
inspected, Two of the four tires mounted on the rvar axle were worn smooth (no
measurgble tread depth). Ono of the remaining two tires did not meet the minimum tread
depth requirements of 2/32 in~h specified in the Texas vehiele inspection criteria. The
outer sidewsll of the left fromt tire was ruptured over 280° of its circumference and the
‘nner tube was destroye: Juring impect. The cords elong the ruptured area were broken
and coated with meltsd rubber. The lnner sidewall also dicplayed ply separations at
several Jocations, but the separations were not continuous. A small sharp nsil had
penetrated through the tread saction snd rould be felt from the Inside., The
eircun;ferenee of the left front tire was measured to be about 9.88 feet. (See figures 3
and 4.

Several preexisting brake dlsorepancies were observed. The right front brake
actuator was pertially Inoperative. The push rod for the bruke actuator was bent about
15° and exhibited moderate cyclie scoring. The slight elongation of the push rod clearance
tole at the brake actuator housing was consistent with the wear caused by sliding contact
with the bent push rod over an extended period of time. (See figure 5.)

The right rear binke actuator also was partially inoperative. The brake actuator
push rod had fractured und separated from ita backing plate. A metallurgical exemination
indicated that the fractured halves were heavily damaged, corroded, and had failed due to
overload., This condition existed before the acelident and would have reduced the braking
force generated by the actuator when the brakes are applied. (See figure 6.)

The left rear brake actuator was not damaged. However, the actuator backing plate
was mounted loogely to the left rear push rod. A loosely mounted push rod can reduce the
bre.king force gererated if the push rod is not perpendicular to the becking plate when air
is applied to the brake actuator. The left front hrake rctuator was destroyed during
impact.

Combination Velicleo-~-Tue 1878 model L1-9000 Ford 3-anle conventional tractor
was pulling; & 1879 MD 3/ eargo tank semitrailer loaded with drilling mud and water, It
was owned ard operated by the B&J Vacuum Tank Service in Dalsette, Texas. The tractor
was aquipped with a diesel engine and a 5-speed meanual transmission. Both tractor and
semiirailer were pquipped with air-mechanical service brakes. The combination velicle
welghed about 72,300 pounds at the time of the aceident,

The trsctor of the combination vehicle was destroyed when it overturned onto its
roof during the impaet sequence; the cab :eparated from tie framme, and the roof
separsied from the cab, The doors were pushed downward flush with the instrument
panel. Virtually all survivable epace naar the driver's seating position was destinyed, The
windshield and a'l windows were missing. 'The tractor frame was severed in thize
loegtions, and all attaching components {such as springs, suspension, whaels, fifth wheol,
and axie assemblizs) were disconnected during the Impact. After impact, the cargo tank
semitreller separetad from the tractor, overturned onto its left side, and sustained minor
damsge,

TR 3 A

3/ MT Trailer Company, Fort Worth, Texas.




Figure 4.--The tire with the nafl head protruding
from the (read ares,




Figure 5 and 6.-~Expleded views of the right rear (Lop) and left
rear (hottom) brak = actuators with components numbered (1) push
rod assembly, (2) push rod housing, (3) backing plate, (4)
springs, (5) flexible diaphram, (6) pres ure housing, and

(?) assembly clamp.
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Driver Information

The Busdriver.~-The 58-yesr-old driver was a part-time pastor of a small church In
Anahuac, Texas, and owner of ¢ scrap metal business. Ho was femiliar wiih driving and
maintaining commercial vehicles; he had driven & 2-ton dump truck sbout
20,000 miles/year for his busiriess in addition to operating and maintaining the activity
bus. Using the buas, he routinely nicked up church members on Tuesday, Fricay, and
Sunday so that they could atiend church activities. A one-way trip normally tcok about
2.5 hours to complete becavse of the long distances between passengers' residences; the
one-way trip covered about 80 miles of travel.

The busdriver held a valid Texas operator’s license, At the time of the accident, no
special license was required to operate a bus in Texas. In January 1984, the State of
Texas enacted spucial Ucencing requirements for all biis operators. (See Appendix C.)
The driving record of the busdriver indicated that he had re.ceived two traffic violations,
one in 1982 for "failure to yield right of way" and one in 1983 for "no tail lamps.” He had
no reported accidents. His licens2 was suspended on November 2, 198%, because he did
not have liadbility insurance on the bus. His license was reinstated November 8, 1982,
after he complied with the Insuranee requirement.

On the day of the accident, the busdriver woke about 8:30 a.m. and had breakf{ast.
He visited his wife on her job in Beaumont, Texas, around noon, and later visited his
daughter, who had just had a paby, at St. Elizabzth hospital in Beaumont. At 1:30 p.m ., he
left the hospital and returned to his residence in Nome, Texas, He rested until 5:00 p.m.
and began picking up the children for the evening church revival. He made several stops
in Sour Lake and Beaumont and departed Beaumont about 8:30 p.m. ¢n route to th~ ehurch
in Anahuac, about 45 miles away,

The Truckdriver.—Tne 3%-year-old truckdriver had beoen working for his present
employer ior about 2 weeks. However, he had been employed previoasly by his present
employer, and his present empioyer consideied him to be a good truckdriver. The
truckdriver had a valld Texas conimercial vehicle license, had received one specding
citation in 1979, end had reported no a~cidents, 4/

On the day of the accident, the truckdriver started work asbout 9:00 a.nm. hauling
excess fluids from a well being cug in Monroe City, Texas, During the day, he made
several trips to dispose of the fluid near the drilling site. The driver spent much of his
time waiting to be loaded between trips. The driver had loaded his vehicle for the last
time and was retuming to the employer's yard in Dalsetia, Texas, about 10 miles away, to
discharge his load when the accident occurred.

Highway Information

State Route 61, a 2-lane, 2-way undivided highway which rung between Devers and
Anahuac, 'Texas, has a paved asphalt surface, The posted cpeed limit s 55 mph. The road
is designated as a Federal-aid, secondary ru:al highway and has an aversge daliy tiaffic
volume of 1,650 vehleles. Near the accident site. State NMouvte 83 is flat and has an
unrestricted sight distance in both directions, The travel lanes are 10-leet wide and are
separated by a broken yellow centerline with raised refiect.ized pavement markings.
There are 7-foot unimproved shoulders on each side of the road. The roadway pavemont
surface was in good to &éxcellent condition, and the pavement markings were visible,

4/ Driving records In Texas do not contain Information showing if the vchicle buing
operated was a commercial or a private vehicle, Thus, it could not Le determined
whether the ticket was issued while driving a commereial vehicle or a personal vehlele.
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A gouge (1.5 inches deep by 3 fect long) was observed in the pavemeant surface of
the northbound lane. (See figure 1.} Light scrape marks in the northbound lane extended
from the gouge and acroes the southiound lene. Blood transfers alco were noted on the
pavenent surface extending north toward the rest positions of the accident wvehicles.
Light tire scallop imarks were obcerved near the read centerline which began about
1,252 feet from impact and ended about 102 {eet frem impact. The marks started in the
northbaund lane aud exiended about 350 feet, erossed over into the southbound ane, and
continued for ancther 800 feet. The light scallop marks made a cyelie pattern that was
repeated approximately every 9.34 feet, and the marks were about 7 inches apart. (See

figure 7.)

The combination vehicle came to rest about 120 feet north of the estimated point of
impact sn the northbound lane shoulder. The bus came to rest on the southbound lane
shouider about 95 feet north of the estimated point of impact.

Medical and Pethological Information

L rivers Passengers

Combination Combination
Injuries Vehicle Bus Vehicle ~ Total

Fatal 10
AlS 3 (Seriouc) 5/

AlS 2 (Moderate)

- AlIS 1 (Minor)

None

Total

The drive~ and #"1 21 passengers were ejected from the bus. Their ages ranged from
5 years old to 8 years old, Figure 8 contains ¢he reported seating position, age, sex, and
{njury seerity of the bus occupants; appendix D describes the bus passenger injuries by
abbreviated injury scale severity and seating location. The truckdriver was the only
occupant in the combination vehicle, and he was killed in the collision.

The busdriver's death wag attributed to a crushed chest, a crushed abdomen, and a
broken back. No other preernisting medical problems were detected. The truckdriver dicd
from a crushed head, He also sustained multiple rib fractures and a compound fracture of
the left elbow. Toxicological tests for boih drivers were negative for alcohol, opiates,
and other drugs.

No autopsies were performed on the eight fatelly injured bus passengers. However,
the county coroner's report indicated that they had died from massive Internsl and
multiple head injuries, Fatal injuries were attributed to impact trauma.

Seven of the 13 injured bus passengers sustained minor injuries consisting of
abrasions, contusions, and lacerations of various parts of the body. The remaining six
injured bus pessengers sustained moderate to severe injuries that consisted of torn
ligaments; fractures of the femurs, tiblas, and fibulas; dislocated shoulders; ond
unspecified blunt head trauma.

§/ Abbreviated Injury scale. (See appendix D.)
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y/ {I Body Dsformation
/7 7 / /

4

7, ¥ ‘AL
/ M, b6 Folding Doore
A8 f* 0

/// AIS* Severity Code
/ t  Mincor
AIS-3 FATAL '::

p,/ / FATAL Moderste
f Serious

F 17 M,12
4 Ssavers

AlS-3 FATAL b Critical

F,31 F,32 ] Maximum injury

I virtuelly unsurvivable

AlS-1 AlS-3

F,13 M, E

AlS-t FATAL FATAL AIS-1 Legend

M, 18 £,16 F.19 M 16

* American Association for Automotive
Medicine: Abbreviated Injury Scale

FATAL |gairjury Severity

i

Sex Age

AiS-3 AlS-1
F,12 F.16

v, - s s—— o o o

AlS-1 AIS-1
M,16 M5

AlS-2 FATAL
M, 9 M,10

- —

FATAL ‘! FATAL

M,10 M9

Yo
EMERGENCY
EXIT

*Oucupants of Hows 10-12 were In back of bus pisying and moving around. Exact positions are unknown.

Pigure 8.--Activity Bus Seating Chart Noting Occupant Age, Sex, and injury Severity.




Six of the nine fatally injured bus occupant

ront of the bus where major seat demage
injured bus occupants
was observed. Seven . : i sse ) d row 6, where
minimum seat damage was noted. Four of the Seven passengers sustained minor injuries,
two sustained moderate injuries, and oc sustaineq serious injuries,

Binery; nse

The Liborty County Sheriff's Department was notified of the aceident at 7:53 p.m.
A Texas Highwuy Patrol Trooper was dispatehed and arrived on scene about 7:58 p.m. He
observed the extent of injuries and fatalitier and Immediately requested medical
assistance, wreckage service, and all available ambulances and rescue and emergency
response personnel. The # y dispatched four
vehicles, and the Taxes Highway Patrol dispatch les to the scene. Twelve
ambulances, snd 18 mergency medical technicians (EMT) and emergency care attendants
(ECA) were dispatehed to the scene, First aid was administered to surviving vietims by
the BM'T's, ECA', and police officers, but no triage was set up to establish infury
treailutent priorities,

Seven vietims were pronounced dead at the scene. Ali others were transported by
ambulance to four area hospitals for treatment. Two victims died while en route to the
hospital anc' one other vietim died 5 days after the accident. Although the Liberty County
Fire Department hed a written p mutual aid agreements
existed between the fire cepart . y County emergeiicy response units

or betweenr Liberty County and jurisdictions. Informal local procedures
were used to request assistance,

Texas Motor Vehicle Inspection

The bus was inspected end passed by the Texas inspection sts ton of the Sour Lake
Motor Cc¢ apany, Sour Lake, Texas on June 22, 1983, about 6 monthy vefore the aceident.

The inspetor had resorded no awsrded complaints or viol.tions fni the Texas Department
of Public Safety record.

The Texas inspection system does not require a work sheet or checkof'f of individual
items inspected, and the inspector worked from o list of iteins posted above 2 work bench.
The inspentor said that he remembered what neaded to be inspected and did not need to
consult the list. The inspector recalled that he had looked at the tire treaeds, looking
especislly for cracks, and that there were no bald #pots on the tires. He did not check the
Speedometer. He said that he did not ever use the tire tread depth gauge. If the tire "got
down that close” ho wauld tell the vehicle owner to "go scmeplace else,"

brake drums to make . brake inspection because it

es was to make a full breking

The inspector seid that he had

éxception to their condition, He

m the Iot into the gerage, and ke did not make a road




The Aecident

The westher and roadway surface were not fastors in this aceldent. There wus no
eviderice of physiological or psychological roblems which cculd have influenced the
performance of either the busdriver or the truckdriver during the aceident sequence, The
postaccident inspeation revealed several preexisting mechanical discrepancies oa the bus.
Except for the condition of the left front tire, none of the mechanicai discrepancies
observed were causal to this accident. The deflation and subsequent blowout of the left
front tire precipitated the accident sequence.

The left front tire falled when a smell sharp nail penetrated through the 1:md
section and inner tube of the bias ply tire. The ruptured inner tube slowly rveleased pras-
surized air as the tire rotated under load. The tire eventually became underinflated,
began to overheat due to excessive flexing of the plies along the shouller area, and then
ruptured almost completely around the circumfersnce at the hottest areas. . Rubber
compounds used in tires begin to soften when tire temperatures exceed 240°F. The heavy
coating of moiten rubbet in the ruptured area indicated that the outside wall cords were
subjected to extremely high temperatures before they separated. The Safety Boa:d could
not determine when the nail entered the tire.

The deflated left front tire began marking the pavement with light scallop marks
about 1,252 feet from impact. The scallop marks made a repeating cyclic pattern on the’
pavament about every 9.34 feet which was slightly less *han the circtinference (8.68 feet)
of the failed left front tire. The scallop marks were about 7 inches wide and matched the
tread width of the left iront tire within 1/2 ir~h. The scallop marks in the southbound
lane were almost parallel to the road centerlire for 800 feet,

The driver may have been aware of the tire prablem and may have attempted to
slow the bus through engine braking to maintain ste:ring control, It is not known why the
busdriver did not steer the bus onto the right shoulder after perceiving the impending
danger. He had sufficient distance to make the steering maneuver and was experienced
with operating heavy trucks and buses. Had he promptly executed the steering maneuver
toward the shoulder, he could have reduced the vehicle's speed in a shorter distance by
traveling on the unimproved soft shoulder. The soft shoulder (medium hard soil) would
have inereased the tire rolling resistence and the vehicle's natural retardation {orce
sgainst forward motion. Thus, less time and distance would heve been needed to stop the
bus. I a tire failure had occurred after the bis had moved w the road shoulder, the
driver would have had more time and lateral distance to make a second evasive maneuver,
and possibly may have avolded the collision with the combination veniele.

Shortly after the blowout, the left front tire and wheel assembly of the bus deepped
7 inches onto the road surface. The resulting draz on the left side of the bus caused the
bus to veer immediately toward the left, The busdriver may have attempied to overcome
the sudden directional change by steering rightward. However, the steering moment
acting to redirect the bus leftward was beyond the physical eapability of the busdriver and
the mechanical advantage of the steering system. The physical evidence indicates that,
after the blowout, the buy continued forward and leftward for 102 feet until it eolllded
with the combination vehicle,

Besed on the conservation of momentum, the Safety Board estimated that the speed
of the bus was about 11 :wph when it struck the com. ‘nation vehicle, assuming that the
combination vehicle was traveling at the posted speed limit of 55 mph before impact and




that the by decelorated only from cngine braking. Since the position of the bus ramained
relatively stable within the scuthbound lane befare impaet, the truckdriver would have
besn unable to perceive and react in less than 1 second to the impending danger after the
bus croased the hichway centerline and entered his lane of travel.

The former msehoolbus was menufactured in 1940, before seversl Fedaral Motor
Vehicle Safaty Standards (FMVSS) were enacted to improve schoolbus creshworthiness and
occupant protection. Sechoolbuses manufactured after Aprfl 1, 1977, must meat the
requirements of FMVSS 220-School/Bus Roliover Protection, FMVES 221-Scheol Bus Body
Joint Strength, and FMVSS 222-School Bus Seating and Cresh Protection. Under the
requirements of FMVSS 232, schoolbuses weighing more than 10,000 pounds gross vehicle
weight (QVW). must provide for occupant protection through the use of strengthened,
energy-absorbing, properly spaced, and padded seats (or "restraining barrters" for front
row seats). Schoolbuses weighing leas than 10,000 pounds GYW must provide occupant
restraints at each seating iocation in addition to the above mentioned requirements,
Preliming-y data indioste that FMVSS 222 appears to be effective In reducing many of the
~minor to moderate passenger injuries resulting in crash situations, 8/

In this aceldent, the bus displayed body joint failuras that were typical of
schoolbuses that were manufactured before FMVSS 221 became effective. The roof
penels were separated from the atteching side ralls and window posts in the front of the
bus. The separations occurred on both sides above window level and probably resulted
from the insufficient fastening of the roof panels to the side rails. The degree of
roof-panel separation during the collision was directly related to the large opening
croated in the front of the bus and inereased the probability of ejecticn of all the bus
occupants. Post-1977 schoolbuses which comply with the requirements of PMVSS-220 and
FMV3S~221 are more likely to retain their structural integrity and prevent the ejection of
their cecupants in severe eollisions when ihe passenger compartment is intruded.

Additionally, the bus offered a very hostile passenger environment during the crash;
far mora hostile then a schoolbus manufactured today. Better seat padding, higher
seatbacks, and energy absorbing seat surfaces in front of the passengers which are built
into schuolbuses built aiier enzetment of several Federal Motor Vehicle Standards could
have been effoctive in reducing some of the contact injuries resulting from passengers’
striking metuollic sestbacks,

Even if the bus involved in the aceident had been manufactured after April 1, 1977,
it would not have been required to be equipped with seatbelts, because it weighed more
than 10,000 pounds GVW., The design of the sheet metal floor and tubular stesl seats
within the former seivolbus would have required substantial upgreding to accommndate
seatbelts. The stronger seats and more rigid floor struoture needed for the Installation of
seatbelts would have changed the internal! crush dynamies of the former schoo'bus,
affecting the outeome of this accicent.

Had seatbelts besn installed aiid used by the bus occupants, it is unlikely that
would have been ejected from the bus during the impact sequence. The extent to whie
jury would have been reduced, however, is lesu clear. In this accident, the
Sefety Board was not able (o determine at which point in the accident sequence the bus
passengers sustained their injuries, For example, it could not be determined it the

8/ Statistical Bvaluation of the Effectiveness of FMV38-222: Schoolbus Seuting and
Crash Protection, Center for the Environment and Man, Inc., October 1980,
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passengers were injured when they struck the inside of the Lus during the initial impact,
when they struck the inside of the bis during ejzction, or when they struck fixed objects
cuiiside the bus after they were ejected. No olear injury/fatality pattern based on sesting
location emerged In tm aecident, adding to the difficulty of determining the inju
mechanisms and potential effects of the use of restraints, "It weatbalts had been use )
restralned passengers at impact would have hit the unpadded sestbacks und sidewalls, and
other sharp Interior surfaces in the {.)-year-old bus, eausing injuries, in some cases even
more savere than those astually sus:.ained.

The S»afety Board believes that it would ba prudent for churches and similar activity
groups to purchuse used schwolbizes for transportation purposes which meet minfmum
Federsl occupant pratection and sehicle crashworthiness standards for schoolbuses manu-
taeoturod after April 1977,

Neither the busdriver nor the truckdriver would have survived this accident even if
they had beutn restrrined by & saetbelt. ‘The front section of the bus wes destroyed from
the front to the third row of 1.esseng'er seats. The cab of the trector also was destroyed
during the collision sequence and its subsejuent overturn. Both drivers were seated In
areng where the impact forer:s were nonsurvivable, Thus, the use of seathelts would not
have aitered che severity of thelr injuries.

Vehicle spention

The bus was In posr maechanical condition 6 wontts after the Texas vehiele
inspeetion had been condvrted. Three of six tires were well below the State minimum
requirements for tread depth, two of four brake actuators were partially inoperative, and

the rear axle was being leld in place by a chain. Eesen of these items would have been
greunds for rejection under current Texas inspection criteria. 7/ Although the number of

potentially hazardous m :chanical provlems on the bus was significant, the Safety Board

could not establish if thz aceident bus was in the same mechanical condition at the time it
was {nspcted 6 months earlier.

The Safety Board also zould not determine when the left front tire was punctured.
Resesrch conducted by Dunlop Limited 8/ indicates that punctures wre invariably caused
by neils or serews, thet nails are easily the biggest caus of punctures, that the head of an
ordinary nail can wear through in about 30 miles of moderately sevare driving, and that
many oblects penetrate the tire and ramain unobservad for 50 {o 100 miles. Although
inspection is not a solution to the tire puncture problern, it Is one form of deterrent which
should be encouraged. Because vehicles, such as hesvy trucks, buses, and schocolbuses, are
susceptible to loss of control if a steering axle tive ?‘lails, it is extremely {mportant for
operators to !nclude in their pretrip inspections, a visual inspection for nails or other
foreign nbjects in steering axle tires.

Activity Bas Accidents

The Safety Board has investigated at least 10 catastrophic accidents from 1974 to
1984 involving unregulated private activity buses not engaged in "for hire" operations.
Seven of the 10 accidents involved church buses., ‘These accident included head-on
collisions, rollovers and overturns, and railroad/highway grade crossing Impacts; these
collectively resulted in 58 fatalities and 199 injurles., In the 10 accidents, most of the

T/ Texas Department of Public Safety Rules uid Regulation Marusl for Official Vehicle
Inspection Station and Certified Inspectors, October 1979,

8/ Tire Examinativn Methods for Police Accident lnvestigators; Dunlop Limited; London,
Bnglend; Second Edition, November 1980,
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busas were at least § vears old, had & senting capacity of more than 16 passengern, were
originally menufectured s~ schocibuses, ¢nd had been purchased used. "he dara compiled
frora thes: accidenis are not statistieslly signifieant, bu! do point out certain
commonalities that exts in &'l of these accidents.

Poor mechanical ¢ondillon of privaie activity buses has been a recurring factor in
many of the aceidents, Six of the 10 buses involved had serious maechanical problems
detecied during postaccident inspections. In 4 of the 10 acocldents, the mechanical
conditivns were cavsal to the accident. (See appendix B.) Most actlvity bus
owner/aowetors who purchase used schoodlbuses do not adhere to the same preventive
muintenance prograras &8 the original bus owners (school districts and commercial
oparators). Older buses norinally require more maintenance and shouald be subjected to
more frequent periodic inspections if they are to remain in good operating condition. The
Safety Bcard strongly urges all activity groups to implement adequate preventive
maintenance/periodic inspection programs to insure that they are not operating
mechanieally unsafe vehicles.

The Safety Board reviewed accident data compiled in a 1979 study 9/ conducted by
Indiana University for the National Highway Traffic Safety Adminintration. The study
analyzed 13,300 police accidents reporis, 2,258 lield accidents, and 420 in-depth aceident.
investigations. The datla indicated that mechanical defects or fallures were involved fn
13 percent of all highways accidents analyzed. Brake system and tires were the most

common vehicle factors involved In the aceldents,

The Safety Board encourages all activity groups to establish preventive ma'lntenanss
programs for their privately owned vehicles to insure that the vehicles' brakes and tires
are Inspected properly and are maintained in good condition.

In June 1984, the Safety Noaid conducted a survey of States to determine what
requirements wern applicable to private activity buses. (See appundix C.) The Safety
Board was particularly interested In those Sta®es that are known to have a high population
of privete activity buses, and States where th: S8afety Board had investigated s.milar bus
accidents. A toial of 50 States and e Disteict of Columbia were surveyed by telephone,
Information was obtained fror: State »fficialz in the State Department of Transportation,
Departmant of Public Safety, State Highway Patrol, or Moter Vehiele Administration.
(See eppengdix C,)

The survey indizated that 29 of the 5() Btates and the Distriet of Columbia haci
special licensing requiremants appliceble to private activity bus operators. The minimum
age required to obtain appropriate licenses in all 50 States varied from 15 to 18, At least
seven States required medical certification by a licensed physician for epplicants applying
for spenial bus licenses. Twenty-one States and the Distriet of Columbia have no special
licenciny requiremants for activity bus operators. :

Twoe  spparent irregularities were cbserved in the data for special licensing
requirements.  Twaenty-one of the 28 States and the Distriet of Columbia required
applicanty to take road tests (o dernonstyate thelr driving skills in the type ol vehicle they
intended o operats. Seven 10/ of the 28 States with special licensing requirements for

37 Indlana Vrlveralty Tnstitute for Research in Putlic Safety Study, "Tri-Level Study of
tha Causes of Traffic Accidents,” May 1978, (DOT-H3-805-089).

M)/ Nevaca, Georgia, North Carolinn, South Carolina, Minnesots, Kanses, and
Washington,
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ingreo elther did not require or g;ramcd walvers for prospective ¢peratory to take a road
test in an appropriate sized vohicle, Many activity buses engage in interstate travel, but
sre not subjeat to any Pedersl licensing or driver qualification requirements,

It i3 important that all activity Susdiivers ace famillar with (e operation of their
vehicles and have Jamonstrated their skills during the driver licensing process, Activity
busdrivers are just as responsible for the safety of their passengers as commersial or
schoolbus operators, ardd should be subject to the same State ilaensing requireraents, Al
State impouse liceming requirements on "for hire" comiaeraial busdrivers, such as medical .
certificutions, road tests, and s minimum ege. States should either extend these
requirements te include the "not for hiré™ busdrivers or requirs all prospective busdrivers
to demonstrais their knowledge of these vehicles by taking an sppropriate written
exsmination and & road test in the sixe vehicle they are to be llcensed to operate.

The survey also indicated that only 22 of the 30 States and the District of Columbia
had vehiele inspection reguirements appliosble to private buses. The inspection
procedires and performance criterla varied tremendously for those States requiring
vehicle inspections. The frequency oJ inupection ranged from every 6 months up to every
13 months. One State aven specified that buses had to be of certain size (32 passengers)
before they were subject to vehicle insipections. In all the States turveyed, private
activity busas were subject to random inspection by the highway patrol or State pollce if
opereted on publis highways. (See appendix C for details,)

Seven of the 10 buses involved in the activity bus accidents Investigated by the
Safely Board were subject to annual State vehicle inspections. Three of the seven buves
subjiet to annual State inspections had serious mechanical problems that were causal to
the accidemt. However, the Safaoty Bourd could not determine if the adeguacy of the
periodie State inspections was a causal o contributing factor in any of the activity bus
accidents investigated.

Emergeney Renponse

The emergency response by Liberty County wes effective for the accident
conditions where 10 vehicle occupants were killed and 13 were injured. [n a more sericus
acuitent involving a higher number of casualtics, such as 30 to 5¢ injurc ! bus passengers,
a genaral eall for emergency response without a prearranged plan of actlon may not ba as
effeative. Liberty County should develop a disaster plan to Include all fire, police,
medical, and emergency support agencies within the County, as well as in adjecent
counties. The plan should be coordinated with neighboring communities to provide clear
guidelins on jurisdiction and logisticel requirements, madical resource aveilability, and
conmmunication nceds and capabilities. The plan should also provide details oi establish:ng
z ’;‘riuge system for injured persons and for determining the level of response to local

m@“o

CONCLUMONS

1. The weather and roadway conditions wera not facic.s in this aceident.

2. There was no evidence of physiological or psychological probleins which eould
have influencad the performance of either the busdriver or the truckdriver.,
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The deflation and siibsequent blowout of the left front tire precipitated the
aec:identa.,w L

Thi -tive failuré resulted from the penetration of a small sharp nafl through the
tread section and inner tube of the bias ply tire,

5.  The deflated left front tire began marking the pavement with light scallop

marks which closely matched the eircumference and width of the failed tire.

It is not known why the busdrlver did 1.t steer his vehicle onto the -ight
.shoulder after perceiving the imopending danger.

Both vaohicle drivers were seated in areas where sur‘vi‘v;al area was destroyed.
The use of seatbelts would not have mitigated their injuries.

v

No elear irjury/fetality pettern emefgad for the bus passengers, ‘Occupant
Injuries resulted from striking the inside bus strueture or fixed objects outside
the bus, '

The ¢.rmer schoolbus was manufactured befoi-e several Federal Motor Vehiele
Safety Standards were enacted to improve schoolbus crashworthiness and
occupant protection. .

Better seat padding, higher seatbacks, and energy absorbing seat surfaces in
front of the passengers which are built into sehoolbuses: buils after enactment
of several Federal Motor Vehicla Safety Standards could have been effective
in reducing some of the contact injuries resulting from passengers' striking
metallic seatbacks,

Schoolbuses which comply with the Federal Motor Vehicle Safety Standard
requirements for schoolbus rollover protection snd body joint strength are
more likely to retain their oceupanti in a severe head-sn collision.

It would be prudent for churches and other activity groups to purchase buses
which neet minimum Federal Motor Vehiole Safety Standards for

crashworthiness and ocoupant pretection for schoolbuses manufactured after
April 1977,

Except for the condition of the left front tire, there was no evidence to
suggest that the mechanical condition of the bus contributed to the accident,
or that the bus was in the same mechanical condition at the time it was
previously inspected, 8 months before the accident.

Activity groups 'establishing preventive maintenance programs for privately
owned vehicles should insure that all vehicle brakes and tires are properly
inspocted and are maintained in good condition.

Many States do not require applicants for private bus licenses to take a road
test with the same size vehicle they intend to operate.
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16, Many activity buses engage in interstate iravel but are not subject to any
Zederal driver qualification reguirements.

17.  OCnly 22 of %0 States and tho District of Columbla surveyed had vehlele
irmpection regquirements applicable to private bises,

18.  Liberty County has no disaster plan.

Probabis Cammn

The Natinnal Transportation Safety Board determines that the probable cause of this
accldent was the loss of control of the activity bus following the deflation and subsejuent
blowout of the left front tire due to a nail puncture. Contributing to the severity of the
injuries was the less rigid construetion of the 1970 former schoolbus when ecompared to
schoolbuses bufit after April 1977 which meet minimum Federal requirements for
crashworthiness and occupant protection.

RECOMMENDATIONS

. As a result of its investigation, the National Transportation Safety Board
recommended:

~--tv the Governors of Nevada, Georgia, North Carslina, South Carolina, Kansas,
Minnesota, and Washingtons

Revise currant State motor vehicle licensing procedures to require all
applicants for commercisl or noncommereial bus licenses to take an
appropriate written examination and a road test in the size venicle for
which the lieense is to be issued, (Class I, Priority Action) (H-84-70)

-~-to the Governors of Arizona, Idaho, South Dakota, Kentucky, Wisconsin, Ohio,
West Virginia, New Mexico, Florida, Mississippi, Tennessee, lowa, Nebraska, Oklahoina,
Arxenses, Missouri, Alabama, Alaska, Vermont, Utah, Oregon, and the Mayor of the
Distriet of Columbia:

Enact sppropriate legisiation to require sll prospective operators of
nencommercial buses to demonstrate their driving .kills by tsaing an
appropriate written examination and road test in the size vehiele for
which the license is to be issued. {Class I, Priority Action) (H-84-7%)

~~to the Commissioner's Court of Liberty County T'exas:

Develop a disaster plan to .include all fire, police, medical, and
emergency support agencies within the county as well as adjacent
counties which provides clear guidelines on jurisdiction, logistical
requirements, medical resource aveilability, communication needs, and
the need for establishing a triage system In the event of a catastrophic
accident, (Class 1, Priority Action) (H-84-71)
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APPENDIXRER
APPENDIX A
INVESTIGATION AND HRARING
Investigation

The National Transportation Safety Board was notified of this aceldent through the
news media at 10:00 p.m., c.s.t. on Decembar 23, 1983. Investigators were dispatched
from the National Transportation Safety Board's Headquarters in Washington, D.C., the
next morning. Investigators were assisted by representatives of the Texas llighway

Patrol, International Harvester Corporation, General Tire end Rubber Company, and B&J
. Yaccum Tank Service.

Deposition

There were no depositions taker op public hearings held in conjunction with this
investigation.




LOCATION DATE

APPENDIX W

RECEKT WiSB MAJOR ACCIDENTS INVOLVING UNRECULATED PRIVATE BUS OPERATT

MILES TRAVELED
AND BUS
CONFICURATION

MECHANICAL
COMDITION
QF RUS

DRIVER LICENSING
REGUIREMEKTS

CAUSAL TAUTORS OF ACCINERT

Blythe,
California

1/15/74

100 out of 110
Schooldus Type
Pre~Standard

-li-year~cld bus

-Arnual State Inspection
-Exhaust leaks, poor wiring,
no emergency brakes

-Req'd chauffeur’s lic.
w/farm bus certificete
~Req'd wedical exmm ce-tif.
~Had 5 years bus driving exp,.

~Patled to reduce apeed for
concditions
-Driver fatigue

Stratton,
Nebraska

Private
Church Bua

1% out of 2
Schoolbus Type
Pre-Standard

~9~year-old bua

=83 recently inanecced
by State

-%Nc mechanical problems

causal to accident

=No specisal requirements
-Driver had valid schoolbus
permic

‘=Previous bus drivineg exp.

=Driver inactention failed
to stop for train

~Inzdequate warning devices
at crossing

4/11/78

Private
Boys' Club
Bus

885 out of 1100

Schoolbus Type
Pre~5Standard

=ll=-year-old bus

-Brakes out of adjustment.
RR Spring had 3 fraicured
leaves, low "'re pressure
in § tizes, broken accel-
2iator return spring

=Bus not subject to Annual
State Inspection (Not reg'd)

~2xq'd chauffeur's licence

»Driver hed no formal bus
trailning

~Had driven bus for 2 years

-Fallure to reduce apeed for
road conditions

~Failure of accelerator return
spring

~lsproper maintenan:e

11/16/80

ivace
Church Bus

50 out of 180
Intercity
Coach

=S—vear=o0ld bus
=-Anaual {nspection done

1' months before accident
~Rear brakes {out of adjust-
went), marginal rear tires

~No special license req’ts
=l-year driving exp. witk bus
~-No prior bus driving exp.

~Poor lateval traction of
margi~al rear tirves

Holmeaville,
New Yotk

4/5/83

Hand{capped
Worker’s Bus

15 out of 50
Schioolbug Type
Post-Scandard

-b-month-0l3 bua
-No mechanical defects

=-Amiual State Inspection
Required

~Class I license to vperate
bus. Must pass written exanm
every 2 yeari: and also wedi-
cal exam avery 2 years

«~5 vyests bus idriving experience

=Imporoper towing by other driver
-Bus operation or maintenance
not related to cause

S e g
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DATE

MIIES TRAVELED
AND BUS
CONFICITRATION

MECKANICAL
COMDITION
OF BUS

DRIVER LICERSING
REQUIREMENTS

ELR MR L IR T T

CAUSAL FACTORS OF ACCIDEMT

12/23/83

25 out of 63
Schoolbus Type
Pre=5Standard

=13-year-old bus
«Several mechmmical
provlems: poor brakes
poor tires, suspension
problens

~Inspected by State 6

moanths before the ascciden.

-No special req'ts for
churchbus operators

«3 years bms driving
experience

~Loss of steering coantrol
due to fallure of LF tire

wWofford
Helghis,
Californla

Private
Church Bus

15¢ out 0f£-170
Schoolbus Type
Pre-Star “ard

=11-year-old bus

«No mechanical defects
uncovered

-Annual Staie Inspection
required

=Class "T license required
-Medical certification
required

-Driver had 10 vears bus
driving experience

-¥ajiled to reduce speed for
road conditions

«Improper route selection

~Unfamiliarsty wvith road

Carrollton
Kentucky

1/4/83

Private
Church Bus

250 out of 625
intercity
Coach

«]13«year-old bus owned
by church
~No State inspection req'd
~Brakes were inadequate
emergency brake would nct
release and several tires
were smooth

~Driver was operating
vehicle on suspended
licens=

-Special lizense required
for bus operation

~Driver lost vehicle due to
inadequate vehicle braking

8/24/83

Private
Church Bua

10 out of 25
Schoolbus Type
Pre-Standard

~12-year-old bus

~Very low alr pressure in
all rires

-Annual Stace inspectiom
required

~Class II iicense to operate

s

~Must nass written exam
every 2 years

«Driver did rot have NY

permit and was not qualified

to drive

~Must pass medical cxawm every

2 years

~Speed too fasi ior road
condations

=Poor wvehicle harndiing due
to under-iaiiated tices

g XIGNAddV
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FIL¥S TRAVELED MECHANICAL
AND 2700 CONDITION DRIVER LICTNSING
DATE WERATIOH CONFIGURAT1GN OF BUS REQUIREMENTS CAUSAL PACTORS OF ACCIDERT

4/18/83 25 out of 32 -15~year-nld bus =¥p erecial requirements =Both vehir'as involwed (n
Schooibue Type  -No mechanical defects =Driver had been operating . accilent were straddiing
Pre~Standard susnected ‘the bus about 1 year before the road or: & blind hill
~Bus recently inspected the sccident occurred
and serviced -Had schoolbus license 1980-81
~No State inspection required
~Bus in operation by church
since March of 1983

L
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APPENDIX C

SUMMARY OF STATR SUTLVEY ON REGULATIONS APPLICASLE
TO TNREGULATED PRIVATR ACTIVITY BUSES
' CONDU?TED JUNE, 1984

States |
Surveyad Driver License Requirements Vehicle Inspection Reguirements

Arirona No apeeial Yicensing requirements, No vehiele inspection
required.

Nevada Class Il - to transport No vehicle inspection
15 passenger. raquired,
Clasg ITl - w/medical cer-
tifizate to transport 1% or
more pessengers.

Class IIi - to cperate vehicle
w/3 axles.

~oloredo »  Must have cluss "5 linense No veiicle inspection
No medical examination required required.
Must take written/road Lests on
vehicle to be operated,

North Dakota o Class II - Jicense required, No vehiele inspuction
Must take written/road test on reqguired,
1he vehicle to be operated.
1nedical certification required.

Must have class "B" license, No vehicle inspection
No medieal certification, required,

Must take written/road tests or

vihiele to be operated required.

Activity buses are exempt from all motor carriers requirements

if they are operated within a 200-mile radius or are less then 28,000 lbs
GWYWR. Otherwise vehicle and driver must make al} sppliceble

FMCSR requirements for driver qualifications and vehicle equipment.

liaho No special Heensing requirements. No velicle inspection
requirements.

South Dakota No special licensing requirements. Anrual inspection by
State 2atrol if vehicle-
transports 10 pessenger
Gt mora,

Kentucky No special licensing requirements, No vehicle inspection
required.
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L]

Driver Liconse Requirements Yehicle Inspestion Requirements

0  No special licensing requirements No vehicle inspection required.
unless vehicle transports 16 o
more passengers, Then a chauffuer's
license is required.

No speciel licensing requirements. No vehicle inspection required.

No special requirements. - No vehicle inspection required.

Class C license required to Vehicle inspection required
operate a bus, every six months.

Must take written/road tests on
the vehicle to be operated.

B S p—
. . T T - e
- . I T b5, LEdhianar: oo o du
ettt o ke ol R

Class III operator license if Pericdic vehlcle inspections
operating "not for hire” bus, required for activity
and schoolbuses.

Must take written/road.
test on vehicle to be operated

m,
Y
PR

Vest Virginia No special licensing requirements, Annual vehicle inspection
required.

Texas Class "B" license required <o Annual vehiele inspections
transport unlimited passengers. required for activity
buses.
Class "C'" license required to
transport up to 26 passengers.
Must take written/roud tests on
vehicle to be operated.

Louisiana Class "B" required to transport Annual vehlele inspection
up to 14 persons, required for activity
buses.
Class "C" required to transport
15 or more persons.
Must take written/road tests on
vehicle to be operated.

Ne.i Mexico No speclal licensing requirements. No vehicle inspection required.

Califoriia Class II license required Yehiele inspection is required
with a8 medical examination ' every 13 mos.
Weitten exam/eccad test required.

Hawali Operator - Type 4 Heense Annual vehicle inspection
required with a medical required for activity
exanination, buses,
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States
Burveyed Driver License Requirements

Flerida No speciel licensing requirements.

Georgla Cleass 3 license reguired to
operete bus,

Mississipi No special licensing requirements.

North Carclina Class B license required to
operate vehicle with seating
capacity of 12 or more.

Class 1 or 2 license is
required based on size of
vehicle operated.

No special licensing requirements.

No special lizense required to
operate bus with a seating
capacity of lass than 32.
Otherwise, Class "B licensz {s
required.

Class "B" license required
to operate vehicle with seating
capacity of 10 or more.
Kansas Class "B" license to opcrate bus.
fowa No special licensing requirements.
Nebrasks No special licensing requirements.
Oklahoms. No special licensing requirements.
Arkansas No special licensing requirements.
Missouri No special leensing requirements.
New York Class I license required with
medicel examination to operate
any bus. Written exam/road test
required,
Alabama No special Meensing requirements,
Alaska No special lleensing requirements.
Washington Interrediate license required,

Must take written exarn., road test
tesit can be walved.

Vehicle Inspection Requirements

No vehicle Inxpection requirsad.
No vehiole inspection required.

No vehicle inspection required.
State Inspection is required.

State Inspzction is required.

No vehiele inspection requirad.
Annual State Inspection required.

Nn vehicie inspection required.

No vehicle inspection required,.
Ko vehicle inspection requirad.
No vehicle inspeciion required.
No vehicle inspection required.
No vehicle inspection required,
No vehicle inspection required.

Annual State inspection required.

No vehicle Inspection required.
Mo vehiele inspection required.
No vehicle inspection required.




Driver Licerws Requirements

0

Vermont

New Hampshire o

Massachusetts

Jonnecticut

Maryland

Class II license required

Must take writter/road
texts on vehicle to be
operated,

Class 1 license required
Must take written road
test cn vehicle to be

operated.

wo speclal licensing
requirements,

Commereial light vehicle
lioense required if bus

is 18,000 lbs. GVWR on
heavier.

Mus: take written/road
tests on the vehicle to
be operated,

Class I License required
Must take written/road
tests on the vehicle to ba
cperated.

Cluss I license required
Must take written/road tests
on the vehiele to be operated.

Publie service license required.

Medical certification required

Must take written/road tests
on the vehicle fo lie operated.

Cless C license required
for vehicles with a seating

capacity over 1( persons.

Must teke writien/road tests
on the vehicle to be operated,

License according to vehicle
weight classification.

APPENDIX C

Vehicle Inspection Requirements

Annual vehicle nspection
required. o

Annual vehicle inspection
required.

Arinual vehinlo inspection
requived.

Semj-annual vehicle
inspection requived.

Annual vehiele inspection
required.

Annua: vehicle inspection
required,

No vehicle inspection
required.

No vehicle inspection
required.

Annual vehicle inepection
required,




ATFBNDIX C

States
Sirvayed

Driver Licerse Roquiremerts

o

New Jersey

Oregon

Distriet of
Columbia

Must take written/road tests
on the vehicle to be oparated,

Type 1 license required for
vehicles with & seating capacity
18 or more.

Must take written/road tests
on the vehicle to be cperated,

Medical certification required.
No spectal licensing required.

No special licensing required.,

No special licensing required.

T n e et e e e e T mim menan U e i S Rl B Rl e S 18 e =

Vehicle Inspection Requirements

Annual vehiele inspection
required,

No vehiele inspection
required,

No vehicle inspection
required.,

Semi-annual vehicle
Inspection required.




APPENDIX D

ACTIVIT'Y BUS PASBENGRR
SRATYNG LOCATIONS AKD INJURJES (NON-FATAL)

Abbreviated Infury Scale (AIS) 1 Injuries (Minor)

b
‘i
|
-
-

Row 4, left sicle, window: femnale, age 138.
Multiple contusions.,

Row 3, leﬁ side, window: mele, ege i8.
Multiple contusions, mulliple «“brasions,

Row §, right side, window: male, age 16.
Scalp laceration, laceration above Jeft eye,

Row 7, left side, aisle: male, age 17.
- Scalp laceration (2 inches).

Row 9, right side, window: female, age 18.
Multiple lacerations.

Row 10~12, seat unknown: maie, ags 18.
Multiple scalp lacerations, contusions.

Row 10-12, seat unknown: male, age 5.
Hruised ribs right side, bruised foreh<ad.

AIS 2 Injuries (Moderata)

Fow 7, right side, alsle: male, age 14.
Ligament tear-right kaee, multiple contusions. unspecified blunt head
trauma.

Row 10-12, seat unknowr:: male, age 9.
Fractured 5th left metacarpeal, laceration (3 o) right forehead to upper
ayelid, broken uppor ineisor.

AlS 3 Injuries (Serious)

Row 2, right side, aile: female, age 1.7,
Open fracture left tibia and fibula, unspecitied muitipte trauma.

Row 3, right side, aisle: fetnale, age 31.
Open fracture right tibia and fibula, ‘ractured left wna, multiple

lacerations lower legs, laceration bulow lip across chin, abrasion left
forchead, abrasion left arm,

Row 4, right side, window: male, age 15.
Dislocated right shoulder, contusion left ankla,

Row 9, rigght side, aisle: female, uge: 12.
Fractured right femus,






