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NATIONAL TRANSPORTATION BAFETY BOARD
WASHINGTON, D.C. 205984

HIGHWAY ACCIDENT REPORT

Adopted: April 3, 1984

VALLEY SUPPLY COMPANY TRUCK TOWING FARM PLOW
ANCHOR MOTOR FREIGRT INC. CAR-CARRIER TRUCK
NE} YORK STATE ASSOCIATION POR RETARDED CHILDREN BUS
COLLIBIONS AND FIRE
STATE ROUTE 8, NEAR HOLMESVILLE, NEW YORK
APRIL 5, 1983

SYNOPSEB

On April 5, 1983, a 2-ton flathed truck, loaded with a farm plow and towing another

farm plow, was traveling southbound on a two-lane, twc—way rural highway near
Holmesville, New York. An adult passenger bus, with 20 persons on board, wes following
the flatbed truck at a distanca of about 100 feet, As both vehicles entered a 3,820-fcot-
radius right curve, the towed plow suddenly separated from its hiteh attachments and
-yeered left into the opposing northbound traffic lane. A northbound tractor car-carrier
semitrailer struck the plow, rupturing the tractor's left front tire. As a result, tie driver
lost control of the vehicle, and the vehicle veered left across the highway centerline and
collided head-on with the bus. The busdriver and four bus passengers were killed. The
truckc. tver of the car carrier and nine bus passengers were hospitulized with various
degrees of injury. Six bus passengers wers treated and released.

The National Transportation Safety Beard determines that the probable cause of this
accident was the towing of a farm plow on a highway at & speed which did not permit the
farm plow to track properly behind the flatbed truck and the use of an unapproved tow
hiteh device. Contributing to the cause was the failure to use safety chains to preclude
vehicle separation in the event of a tow hitch failure. Contributing to the severity of
injuries of some of the bus passengers was the lack of effective occupant protection from
secondary impacts with interior surfaces.

INVESTIGATION
The Accident

About 3:40 p.m., easlern standard time, 1/ on April 5, 1983, a 2-ton flatbed truek,
loaded with a farm plow and towing another farm plow, was traveling southbound on State
Route 8, a two-lane, two-way highway, about 1.5 miles wouth of Holmesville, Chenango
County, New York. The plow in tow was semi~-molnted on a dolly which was ¢onnected to
a steel towbar on the rear of the truck. The weather was clear and dry. A type V
40-adult passenger bus 2/ with the driver and 19 adult passengers aboard was f~lowing

1/ ANl times hereln are eastern standard time.

2/ A type V 40-adult passenger bus Is defined in the Mew York Stale puichase
specifications, group 40520-Buses (NDepartment of Transportation), as a bus with 77-inch
alsle headroom adopted from a conventional style 25,000 Q.V.W.R schoolbus. (See
appenAix B,)
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the flatbed truck at a distance of about 100 feet. As the flatbed truck and bus entered a
3,820-foot~radius right curve, the towed plow suddenly separated from its dolly hiteh
attachments and traveled into the opposing northbound traffic lane. A northbound tractor
cer-currier semitraller (combination vehicle), 3/ which was not carrying cars at the time,
struck the plow. The truckdriver stated that the piece of farm equipment came into his
path of travei so quickly that he had no time to avoid it. Following the impact with the
plow, the truckdriver lost steering control. The combination vehicle veered left across
the highwey centerline and struck the bus. Initial impaet occurred between the left front
of the bus and the left front of the combination vehicle. (See figure 1.)

As & result of the imnact, the front axis of the bus was separated from the bus body,
and the bus was driven rearward about 50 feet before coming to rest aguinst a box beam
guardrail, which bord:red the roadway shoulder, and a tree, which was 15 feet behind the
guardrail. As a result of the impact with the bus, the sombination vehiele jackknifed and
subsequently came to rest with the front of the tractor north of the final rest position of
the bus. (See figure 2)) A fire errupted in the tractor which destroyed the cab and engine
compartment. The fire was confined to the tractor.

Witness Observations

A northbound motorist stated that the combination vehicle had been following him
for several miles. According to this mc.orist, both he and the driver of the combination
vehicle were traveling at a speed of about 50 mph as they eppoached the acecident site.
The motorist stated that he "happened to glance" into his reai:'ew mirror and saw the
combination vehicle ™ . .suddenly begin to move toward the oncoimning tus.” According to
this motorist, the combination vehicle had been operating in a safe manner up to that

point.

The adult monitor 4/ on the bus stated that tho farm plow in tow had been moving
laterally in its lane of travel, and that as a result, the busdriver had reduced his speed and
iad been traveling about 100 feet behind the moving plow.

A southbound motorlst stated that she had been following the accident bus at a
distance of about three car lengths for approximately 1 mile. She fucther stated that she
had remained behind the bus because the towed equipment (farm plow) In front of the bus
wes "wobbling back and forth" within its lane of travel. According to this witness, as the
noithbound combination vehicle approached the acecident site, scinething epparently
strick the combination vehicle and csused it to swerve into the southbound lane, "as
though it had lost one of its front wheels," The motoriet stated that when the
combination vehicle struck the bus, s! @ "dammed or her brekes” to avold the wollision.
She further stated that the bus and her vehicle had been traveling at R speed hetween 35
and <0 mph just before the accident.

A resident, who was working in his yard 200-300 yards from the nosldent site, stated
that e heard the nolsc of the collision and saw bleck smoke and immediately ran to the
accldent scene, When he arrived, he saw smoke coming from the tractor of the
combiaation vehicle end he ran to assist the truckdriver pinned inside the cab. He helped
the driver out of the cab and pulled him to safety. He ther assisted the injured passengers
in the bus,

37 Combination vehicle -~ a vehicle with power pulling another vehic)z without power.

4/ The udult monitor was employed by the Community Workshop (Cw8) to accompeny the
passengers, all of whom had some degree of dsvelopinental/physical handicap or
impalrmant and were CW8 clients, to and from the workshop where the clients perforn ed
Jight menufacturing and sssembly work. The CWS was located about 10 miles north of the
accldent site,
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Figure 1--“N?I‘ﬁ1b0l_!1nd view of accident scene. (Markings not identified
DY isbels are not relevant to the investigation.)
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Emergenty Response

The aceident occurred within the town limits of Norwich, New York; however, by
prior arrangement, the South New Berlin (SNB) Volunteer Pire Department and ambulance
service was responsible for responding to emergencies at that location.

At 3:41 p.m., a resident who lived near the site of the accident a~d hcard the
collision notified the Chenango County Control Center 5/ of the accident. ne resident
reported that a schoolbus and truck had collided and that there was a fire on Route 8.
Shortly thereafter, the dispatcher recelved a sscond call from tho same resident who
reported that the bus involved in the accldent was a CW3 bus, Within § minutes of the
resident's first telephone call, the BNB fire chief had beer notified of the accident and an
SNB ambulance, equipment truck, and tanker were en route to the scene. The fire chief
was the first emergercy response unit to arrive at the accident site, at 3:48 p.m. He
immediately requested that the dispatcher notify more ambulances and informed the
dispatcher that 15 to 20 perscns were injured. Because of mutual ald egreements with
neerby jurisdictions, additional ambulances were notified and responded to the emergency.
The dispatcher alro notified the Chenango Memorial Hospital in Norwich that it would be
recelving 15 to 20 injured persons. The hospital immeciately began to implement its
disaster plan and set up a triage center at the scene. Two other area hospitals were also
advised In advance that they would be receiving injured vietims. Approximately 100
emergency response personnel responced to the accident, Injured persons viere
transported to three area hospitals.

A few of the passengers had evacuated the bus with the help of the residents who
had first arrived at the scene. While firefithters extinguished the tractor lire and deputy
sheriffs (who had been notified of the accident by the Chenango County Control Center
dispatchers) controlled the flow of traffic t¢ and from the accident site, other emergency
response personnel continued their efforts ‘o extricate the passengers that remained on
toard the bus. The main boarding door was fammed closed, &nd as a result & few of the
passengers were passed through the openlug i two emergency windows on the right side; a
fow passengers were exiricated after a Hurst Tool was used to enlarge an opening on the
loft side of the bus; and the majority o' passengers were evacuated through the
wheelchair ramp door exit. Because the rea* of the bus was up against a large ftree,
passengers were unable to evacuate the bus through the roar emergency exlt door.

Five of the bus occupants, including tho driver, were killed as a result of the
eollision. The driver of the combinstion vehiele, the adult monitor on board the bus, and
eight bus passengers were hospitalized. 8ix bus passengers were treated and released.

Infaarisa to Peaonn

Vehlele/ Treated and
QOccupants Hospitalized _Released  None Total

Flathed Truck Driver
Combination Yehicle
Driver ) |
Bus Driver
Monitor on Bus 1
Bus Passengers 4 8
Tota! 5 10

3:/ The SNB PRire Depertment emergoncy telephone Is nnswered by the Chenengo County
Control Center dispatcher who then notifies the appropr ate response units.




Vehicle Informetion and Damage

Flatbed Truek, Dolly, and Farm Plow.—The 1979 Chevrolet 2-ton truck, owned and
operated by the YValley Supply Company, had a sliding hydraulie flatbed mouuted body. At
the time of the accident, the truck was carrying one farm plow on the flatbed and towing
& John Deere model F145A moldboard plow mounted on a two-wheel converter dolly
connected to a steel drawbar mounted on the rear of the flatbed. (See figure 3.) Valley
supply company transported farm plows both by flatbed truck and by dollies. The dolly
was connected to the drawbar by a quick coupler type attachment. Horizontal pins on the
crossbar dropped into hooks (sockets) on the dolly; manually operated spring latches then
closed and prevented the pins from pulling out. There were no safety chains connecting
the dolly to the draw bar or the plow to the dolly. The. dolly and quick coupler device
were not approved by the New York Department of Motor Vehicles. The plow in tow was
being delivered to a local farma when the acaldent occurred. The John Deere plow was
about 13.75 feet long ard weighed approximately 2,300 pounds. (See figure 4, It was
patnted green. Accordirg to the manufacturer, the plow was designed as a slow-moving
vehicle {(not to exceed » maximum travel speed of 20 mph).

The flatbed truk end the two-wheel dolly and its hitch attachment were not
damaged in the collision sequence. The John Deere farm plow sustained considerable
damage. The fourth plow blade was found bent rearward and in its upright position. The
eross frame at the front of the plow was bent rearward, the rear steering rod was bent
and abraided in the center, and the rocker linkage was broken. The plow frame was bent
and gouged on the upper right hand corner.

The rear wheel of the plow was broken away from its hub, and the mounted tire was
severely cut and flat. The tire on the rear wheel was a self-cleaning tire with o mud grip
tread pattern end lugs. There were no appsrent nail holes or punctures in the tire. The
fan-shaped tire marks on the pavement surface at the accident site matched the lug
spacing for the rear tire mounted on the plow.

A "stow moving vehicle" sign was not mounted on the rear of the plow before the
trip according to the Valley Supply Company personnel.

Combination vehlicle.~-The 1978 Chevrolet threc-axle 8/ tractor pulling & 1678
Whitehead and Kates Car Carrier twe-axle semitrailer was owned and operated by the
Anchor Motor Freight Ine. The combination vehicle was approximately 55 feet Jong and
8 feet wide, and the probable ‘weight &t the time of the aceident was 39,100 pounds. (See
figure 5.) It was painted blue and equipyed with a diesel engine, sair-mechanical service
brakes, power steering, and a scatbelt on the driver's seat. Impact and fire damnge was
primarily confined io the tractor of the combination vehiele,

The left front bumper was bent rearward and downwsrd. The left front tire and
wheel assembly was distorted outboard and had been pushed rearward into the lefi side
eylindrical fuel tank. The left front tire was flat and partially burned and had a large
gash in the tire carcass. The rim on the tire had metal-to-metal contact merks elong the
outer surface., The front tractor axle was displaced rearward on tho left side and both
frame rails were bent leftward. The overhead rack and left verticanl supports separated
from the tractor and the engine was pushed rearward during impact,

Ez’ The second axle of the threu-axle tractor was an unpowered auxiliary axle that was
retracted at the time of the accldent.
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Figure 3.—Schematic arrangement of truck; dolly, and plow.
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151 inches—Front Bumper tu 52k VWheel Pin

139 Inches—'Wheel Base
96 Inches—Width of Tractor-
65 Inches — Height from Top of Bumnz, & Top of Headram,,
95 inches—Height from Ground to Top of Headramp {A_prox.}
55 Feet— To*al Length of Tractor-Trailer Hook Up

Sharp Profile
Overhead Ramp

\

Figure 5.~~Diagram of tractor car-earrier semitrailer.
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Fire damage had consumed the fiberglass hood and fenders, the front grill and
radiator, several non-metaltic engine components, and several electiical wiring hairuesses.
The interior of the driver's compartment was completely gutted by fire. The large rear
window was nissing and two smaller windows were damaged. The windshield was also
missing, The semitrailer sustained relatively minor damage and apparently did not
contget the bus during the impact sequence. However, the front of the semitrailer did
contact the rear of the tractor cab during the jackknifing sequence. The rear well of the
tractor cab was separated and pushed forward along the floor area, and the driver's seat
was displaced forward. The fifth wheel, which is normally mounted to the tractor, was
torn away during the jackknifing sejuence and was found attached to the semitrailer
during the postacecident inspecetion,

The slack adjustments for the service brakes of the combination vehicle were not
measured. The front exle service brake chambers on the tractor were damaged by fire;
the right rear brake chamber of the tractor was damaged from impact; and the two trailer

service brakes had been released for towing when the semitrailer was removed from the
seene.

Adult Passengei Bus.—The bus was a 1982 Chevrolet Chassis mounted to e
model M5-29, 40-passenger {(schoolbus type) American Transportation body. The bus was
painted blue and equipped with air-mechanical service brakes, a dlesel engine, a 5-speed
transmission, and several safety features such as warning buzzers for emergency door and
windows, padded stanchions and guardrails, wleelchair restraints, 7/ reinforead body floor
sills, and stronger scat anchorages. The bus wes owned and operated by the Community
Work Shop (CWS), an affiliate of the New York State Association for Retarded Children

(NYSARC). The probable locded weight of the bus at the time of the accident was
20,000 pounds. (See figure 8.)

The 8-foot-wide bus was purchased new in October 1982 and had been in service
about 6 months when the accident occurred. The bus was equipped with & rows of
transit-type seats (2 seats on euach side of the aisle). The busdriver's edjustable seat was
equipped, and required to be equipped, with a seatbelt. The bus was also equipped with six
9.00-20 tires, all of which were inflated after the accident and had & minimum tread
depth of 9/3% inch. The wheelchair positions were equipped with occupant restraints.

Five emergency window exits were located on the left side of the bus and four on
the right side, The windows could be uniocked only from the inside of the hus and were
hinged et their tops. The exits were placa-ded Inside the bus with instructions for vpeing
in the case of an emergency. Accordiiig to the bus manufacturer, the windows we'¢hed
about 26 pounds. An emergency exit dcor was located at the rear of the tus, simiiar to
that in a schoolbus. There were no exterior placards/labels to show the rear door as an
emergency exit although the manufecturer's engineering drawlings showed the door as an
emergency exit. The door was marked '"Emergency Exit" inside the bus.

Tiere was no placard, and none was required, on the outside of the bus to indicate
that the bus routinely carried mentally and physically handicapped passengers.

A wheelcheir ramp/lift, which was powered by an electro-hydraulic actuator, was
located in tue right rear. The lift could be operated with an clectirical hund control from
inside or outside the bus; the lift could be operated witbout electrical power by manual
operation of the hydraulic system valve which was accessible only from incid. the bus.
There were provisions in the left rear of the bus to lock two wheetchairs to the floor. The
wheelchairs faced inboard toward the wheelehair remp/lift door. The exterior of the
wheelchair ramp/lift doo' was marked "emergency exit."

77 Wheelehsir restraint include wheelchair locks and lap belts, (See appendix B.)




Figure 8.—Adult passenger bus.
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The CWS bus was purchased by the New York State Department of Transportation
(NYSDOT) under a grant program funded by the Urban Mass Transportation
Administration (UMTA). The CWS bus was orne of seven simii. r buses funded by the
UMTA grant on which bids were received and a single contraeto selected by NYSDOT.
The award was made to the lowest bidder, the American Transpor atior Corporation, and
the vehicle was delivered through Country Clud Chevrolet of Cneonta, New York, a dealer
for the American Trensportation Corporation. (See appendix B.)

The NYSDOT purchased the buses under the Office of General Services
Specification 40520404, which cites New York's regulations for buses Pert 720, whieh
applies to "motor vehiecles with seating capacity of not 1nore than 18 péssengers,” and Part
721, which applies to "motor vehieles with seating capuclty of 1nore than 16 passengers."
The aceident bus was purchased under the speeifications for part ¥21. To meet the
regulation, buses are required to meet all Federal Motor Vehieie Safety Standards
(PMVSS) applicable to buses; buses under the "sehoolbus™ 8/ specification must also meet
thcie Federal standards applicable to schoolbuses The Luse:s purchased were, in tha
unGerstanding of the NYSDOT and the contractor, not required to and did not meet
FMYSS 221, School Bus Body Joint Strength.

Essentially, PMVSS 221 requires that both inside and outsichs panels of a schoolbus be
fastened to other parts and to each other by joints which have at least §0 percent of the
strength of the metal of the thirner panel which is joined. FMVS3S 221 was made effective
in 1977 and it resulted in a substartial increase in the overall structural suength of buses.

The NYSARC had sought to order the bus with flashing red lights and to have it
painted schoolbus chrome yellow with bliek trim for added natety, but the request was
denfed by NYSDOT on the grounds that the passengers were not children and the vehlele
was not to be used for school transportation purposes. 8/

The transportation director of CWS believed that CWS was purchasing & "regular
schoolbus with some improved modifications,” and he assumed that the bus had "the same
structure value and requirements as g reguiar schoolbus,” The purchasing procedures
¢stablished by NYSDOT did net diseiose to the end users all of the satety options avaflable
for the bus,

Major damege was observed on the front and left side of the bus, Thore was no
evidenee of smoke or fire damage. The 1eft side of the froat bumper was pushed inward
10 inches. The front sxle had been severad froin its chassis ettachments during impact.
The front wheels attached to the displaced axle were splayed outboard and the steering
tie rod was buckled. Sheet metal panels on the left side were deformed imward from the
driver's seat to epproximately the fifth window. The window columns, windshiald column,
and the roof rails were substantially displaced faward during impaet, The first window

d the driver was pulled away and later found bent around the overhead ramp
of the car-carrier semitrailer. The other three columns were broken loose at one end but
remained attached to the bus. The rub ralls were torn away when their rivets pulled out
and were separated in multiple bends from the rub rail cap at the front. The rub rails

87 49 CFRSVL.3 dellnes "schoolbus” as a ‘motor vehicle. . .designed for carrying more
than 10 persons. . . .that Is sold, or introduced into interstate commerce, for purposes that
include carrying students to and from school or related events, . ,"

9/ Ped : ' 17 "Pupil Transportation Hafety"
cleurly - y poses Gther than transporting pupils
to and from s»hool from being painted Natlonel Schoolbus Yellow Glomy, and having other
safety equipment designated for schoolbuses (i.e. spucial lighting ei:d lettering on bus to
meet all Federal standards applicable to schoolbuaesg.q
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were not welded to the cap. They were pulled out axially, not sheared. All window
assemblles on the left aide, except for windows 5 and 6 from the front of the bus, were
missing. The flocr on the left side had buekled upward and inwerd. Maximum Inward
displacenent was 18 inches between seat rows 4 and 5. (See figure 7.)

The exact amount of extarnal damage resulting from impact on the left side could
not be assessed. Rescue workers reportedly used hack saws and "Jaws of Life" extrication
tools (Hurst Tools) to cut, bend, and remove about a 2-foot square section of sheetinetal
below windows 4 and 5 from the front of the bus. The right side of the bus body and foor
were skewed rightward on the frame. The windows on the right remained intact. The
right rear outer dual tire had 8-inch-wide horfzontal serape marks on the rubber surface.
(The puardrall at the aceident site was 8 inches wide.) The boarding entrance door was
jammed closed.

The bus sustained multiple failuras of joints between panels and joints of assembled
sheet metal ahead of and abova the driver. The driver's compartment was penetrated by e.
16-inch portion of the upper end of the left windshield column and the separated interiov
gutrfaces of the roof cap. The failad joint between the roof cap and the first bow had half
es many rivets as are used on similar buses manufactured to meet PMVSS 221. Two faet
of the joint failed by pulling through rivet holes that were too close to the edge. Rivets
which missed the pane} were not defects because the bus was not required to meet any
design or construction standerd. The joint between the upper windshield and the
windshield header failed adjacent to the column end, shearing rivets spaced at an interval
three times wider than that in the FMVSS 221 bus, Interior structure panel joints between
the roof and the roof cap {ailed where rivets were spaced two to three times farther apart
than that observed In the FMVSB 231 bus. A two-row riveted joint which supported the
rail beside the driver had half as many rivets as the FMVSS 221 bus, but rivets of one row
had failed to engage the panel over a 14-inch length. Four rivets were placed where the
FMVSS 221 bus had 14 rivets. The left windshield column split through a joint having
spotwelds on & 3 1/2 Inch spacing where a similar windshield post of & truck cab would
have a one-inch spacing.

The right reer of the bus was pushed inward when it contacted the tree that was
15 feet from the guardrafl. Wood was imbedded in the bus body and its supporting chassis
in the same area. The rear emergeney door was jamrmed closed. The top of the door was
pushed inward about 4 inches, an.. .ae bottom of the door was pushed outward about
3 inches at the frame.

The interior of the bus was severely damaged. The left side wall adjacent to the
driver's seat was pushed inboard about 1 foot, and the roof line was deformed downward
about 1 foot. The steering wheel was deformed Into an elliptical configuration with blue
transfer marks on its outsi-le surface. The driver's seat frame was bent rearward about 18
inches and was found re'tiug on the modesty panel behind the seat. The seatbelt assembly
was undamaged; however, because of other seat damage, it could not be determined if the
driver's seatbelt was being used at the time of the aceident.

Although the bus routinely carried mobility assist devices ('walkers, canes), there

were no provisions to restrain the devices and they were stowed in empty seats or in the
rear of the bus.

At least six seat assemblies were partlally or completely saparated from either thelr
floor or sidewall anchoruges (see figura 7). Several sest amemblies were displaced
forwerd and Inward during the Impact sequence, which eaused the sttaching seatback and




Figure 7.~-Bus oceupant seating chart de
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seat cushion to separate from thair respective seat frame. The impact penetration on the
left side caused two seat wunits (4A and B, and 5A and B) to shift laterally, thus blocking
the center gisleway In the passenger compartment.

Deiver Information

Combination Venicle.—At the time of the accident, the 28-year-old driver of the
tractor car-carrier sernitrailer held a valid New York State Class 1 driver's license with
no restrictions. According to the Norwien Sheriff's Department, the driver had been
convieted of one traffic violation, "movir~ from a lane uniefely," ir December 1978.

Tre driver's logs for April 4 and 5 were destroyed in the postimpact fire. His catrier
estimated that his total driving and on-duty (nondriving) times for April 4 and 5 were
5.5 hours and 7.5 hours, respectiveiy. From March 29 to the time of the accident, tie
driver had aceumulat - 3 47.5 hours (d~iving and nondriving)., He had been off duty on April
2 and 3. The driver was traveling empty en route to the carrier's Wellesley Island, New
‘York, terminal when the acc .dent oceurred.

Flatbed Truck.—At the time of the accident, the 28-year-old driver of the flatbed
truck, who was a residert of South New Berlin, New York, held a valid New York State
Class 3 driver's license with no restrictions. Aeccording to the Norwich Sherlif's
Dopartment, he had been convicted in 1877 for "failure to keep right." Although the
driver's employer would not supply the Safety Board's investigators with the drivar's
employment history, it was learned that the driver hed been driving this type of vehicle
for about 2 years and that he had no formal training regarding towing procedures. Asa
result of this accident, the driver was initially charged with being in violation of two
traffic infractions, "failing to have an SMV emblem on the rear of a slow-moving vehicle"
and “using an unauthorized tow hitch." He was later convicted of oniy tie "unauthorized
tow hitch" charge and rcleased on a conditional discharge. 10/ Ho fines or other civil
penalties were assessed, and no charges were brought against the Valley Supply Company.

Bus.—At the time of the accident, the 38-year-old driver of the CWS bus held valid
New York State Class 2 and Class 4 driver's Heenses with no restriations. According to
the No.wlch Sheriff's Department, the driver had not been convici.d of any traffic
violations.

The driver had been employed as a part--time driver by the CWS for about § years.
He had been employed previously as a transit tour busdriver. The driver's typical day
began about 5:30 a.m., when he started his run to pick up the CWS clients and transport
them to their johs at the CWS, After finishing his morning run about 7:30 a.m., he would
return home and typically spend the day at home (he did not have another job). His
afternoon run to return the elients to thelr homes began about 3:15 p.m. and usually ended
about 5:15 p.m. The driver traveled about 50 miles and made 15 stops during each run.
On tl:e day of the accident, the driver had made one stop before reaching the accident
location.

10/ Conditional discharge: ‘As a result of teing found guilty of non-eriminel charges, the
judge may impose certain conditions that the defendant must perform. These conditions
can be community service, work, certain requirements for operating a motor vehicle, ete.
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hHecording to tha driver's employer, the driver had not complained of fatigue or
illness The driver's last abscnce from work berauvse of iliness was during the previous
winter when he was absent for 2 days because of thn flu. Although there were no
instrustions frori CWS to do so, it wes reported by CWS officials that the driver
habitually wora his seribelt while driving the bus, It could not be determined if the driver
was waearing his seatbelt during the aceldent.

Highuay informetion

The secident occurred on State Roite 8 ahout 1.5 miles south of Holmesville, Mew
Yoik. New York State Route 8 is a Federal aid, primary {other than Interstate) rural
highwey which is aligned in a northi-south direction from Deposit, New York, to Utica,
Nevw; York. Ip the area of the accident, State Route 8 is a two-lane, two-way road paved
witn an asphalt concrete mix. The road Is almost 22 leet wide with S5-foot-wide
r:0rthbound and southbound shoulders. In the southbound direction, a no-passing wone
murking consisting of a solid yellow line and a broken yellow line began abcut 800 feet
north of the site, At a point about 370 feet north of the aceident zite, the centerline
¢anges to a double yellow lina, which continues to a point about 1/2 mile south of the
geeident site. The lanes are bordered by a solld white edgeline on each side. At the time
of the accident, the markings were in good condition.

Initial impaet occurred on a 1° 30' (3,8190.8-foot radius) right curve, traveling
southbound. The design speed of the curve was 60 mph. The unposted speed limit at this
location v’as 55 mph. In the southbound direction of travel, the grade is +0.4 percent.

The estimated 1980 average daily traffic was reperted to be 1,200, No
measurements were made on the horizontal sight distance; however, NYSDOT personnel
estimated the horizontal sight distance to be 800 feet for northbound vehicles and
"unlimited" for southbound vehicles.

The guardrall located on: the edge of the southbound shoulder was the New York box-
beam type (AASHTO design G3), 11/ and was installed at this location in 1978 at a 30-inch
design height (top of rail).

The box-beam design is considered a semi-rigid barrier. Resistance is achieved
through the 6-inch-square section of rail which provides flexure and tensile stiffaess, The
posts near the point of impact were designed to break or tear away; the forces of impact
are distributed through the beam to the adjacent posts.

The box-bsam guardrail is not designed to redirect or contain large trucks and heavy
vehicles, However, a NYSDOT research report indicated that the box-beam has
"performed well" when siruck by commercial vehicles. 12/

11/ American Association of State Highway and Transportation Officials Guidelines for
Selecting, Locating, and Designing Traffic Barriers, 1977, p. 37.

12/ In 1965, NYSDOT conducted one test with a 6-inch by 6-inch box beam and a
15,000 -pound 1954 International truex. The truck was equipped with & special "box beam
bumper."” Impact occurred at a 45° angle with the truck traveling at 45 mph. According
to NYSDOT, the harrier performed well. In 1968, NYSDOT bagan a series of additional
tests to study the practical swpects of the design, construction, and maintenance of
highway barriers. The resulis are published in a 1976 NYSDOT .ceport - Report 38,
"Testing of Highway Barriers and Other 3afety Accessories. Ans:ysis of this testing
resulted in severat chunges which later wera adopted by NYSDOT in :.0¢ hox-beam design.
The NYSDOT Reseurch Report 57, which reviewed actual accident data, coneluded that
tte box-beam guardrail performed well when impacted by vehielea larger and smaler than
standsrd sedans,
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According to information suppiied by the NYSDOT, r.o otlier accidents occurred at
the accident location during the perlod from January 1, 1877, to October 31, 1982. The
nearest location with an aceldent history was 0,20 miles north of the aceident site. Two
accldents occurred during the aforementioned period, one of which was classitied as
nonreportable. 13/

The asphalt conerete mix used to pave this highway is considered by the NYSDOT to
huve good skid resistant qualities. Although no tests were made on this route, NYSDOT
skid-iraller tests made on other highways In the area with the same type pavement
indicate a wet tire-to-pavement friction value of over 0.40, which is considered good for
wot pavement conditions. |

Ehysical Evidence

Safety Board investigators obuerved tire marks and gouges in the pavement surface
at the accident site (see figure 1). Four tire skidmarks from the right and left dual
tractor tires of the car-carrier combination vehicle were observed in the northbound lane.
These marks were slightly curvilinear, following the circumterence of the 1°31' curve.
Tha longest mark was 154 feet. Scuff marks from the loft front tire of the tractor began
about 8 feet north of where the left dual skidmarks ended. Scuff marks frora the right
front tire of the tractcr began farther north of the point where the right skidmarks of the
trafler ended and on the edge of the right lane. These marks ~ontinued In a left curve of a
continually decreasing radius to the point where the tractor ceme to rest. The tractor
came to rest in the southbound lane facing west approximately perpendioular to the
centerline of the highway. The semitrailer jackknifed, separated from the tractor, and
came to rest skewed at a right angle to the tractor with its rear crossing the centerline.

Following the impact with the tractor the bus contacted the guardrail on the
shoulder of the roadway and pushed it 15 feet west of its original position. The bus came
to rest against the guardrall end a tree. During impact, the front axle of the bus
separated from the bus and came to rest about 27 feet south of the right front corner of
the bus. Green paint transfers were found on the box-beam guardrali about 25 feet north
of where the tractor dual skidmarks ended. The plow came to rest in the southbound lane
about 15 feet north of the point where the left dual skidmarks of the tractor ended. A
deep gouge, approximately 5 feet long, was observed in the pavement ¢f the southbound
lane about 4.5 feet from the highway centerline.

ietoorlogicsl Information

Weather observations were obtained from a national weather observer who resided
i Morwich, New York, about 7 miles weat of the accident site. The obsetrver's weather
station Is located In a valley adjacent to the accident site and the observations should bo
inticative of the conditions at the site. At the time of the accident, the weather was
reported to be cloudy with the temperature sbout 48°F. The accident occurred during
da;/light hours at approximately 3:40 p.m. There was no precipitation during the 14-hour
petiod between 7:00 a.m. and 9:00 p.m. on the day of the accideat. The pavement was &y
at the time of the accident,

137 A nonreportable aceident, according to the NYSDOT, involves property damage only.
‘ng the aceldent analysis poriod (January 1, 1977 io October 31, 1982), this amount
was Increased from $200 to $400,
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Medicel and Pathological Information

The busdriver and four bus pessengers sustalned severe traumatically induced
injuries. The coroner's report attributed the cause of death for oll fiv:: fatal vietims to
massive head injuries sustained during the crash. Except for one passenger, who died later
during the evening of the accldent, autopsies were not performned on any of the fatalities.

The busdriver sustained a cervical fraeture, occipital and basal skull freetures, a
fractured jaw, bilateral rib fractures with upward displacement of internal organs, and
anterior throat lacerations. There was no evidence of other medical problems which
might have caused incapacitation.

Five bus passengers, who remained hospitalized after the acecident, sustained
respectively: (1) a fractured right clavicle and severe facial and right eyelid )acerations;
{2) ruptu-ed spleen; (3) various fractures of the face and lacerations to the right scalp; (4)
skull fracture; and (5) fracture of laft coracold process snd fracture of the transverse
process T-2 vertebra. (See appendix C for further details on passenger injuries.)

Four pessengers, who were lospitalized and released on April 6, 1983, and six
passengers, who were treatcd and immediately released, sustained verious degrees of
contusions, abrasions, and lacerations.

The driver of the cur-carrier semiisaller sustained a fractured left fibula, tibula,
and femur and a deep laceration to the left foot. The driver of the flatbed truck was not
injured.

Survival Aspects

The busdriver's seat and wheelch:air positions were equipped with seatbelts. The
passenger seats were not equipped with seatbelt restraints, nor were they required to be.
The truetor car-carrier semitrailer struck the bus on the left front and side and
penetrated rearward into the driver's seat and the psssenger compartment on the left
side. The occupant of the most forward wheelchair position was restrained during the
accldent.

In the fiest four rows of seacs on the left side of the bus, the seats had partially
separated from their floor or sidewall anchorages, and arm rests had separated from
seats. Many of the seatbacks in this arza were pushed rearward from impact with the
tree and inward during the impact with the truck. Blood was observed at various locations
on the seats and seatbacks on the right side of the bus. Figure 7 contains the seating
positions and A8 infury levels 14/ of the bus occupeants.

The investigatior disclosed that there was no protective pedding on hard
environmental surfaces at the two wheel chair stations and none was required by th.c State
of New York. The investigation also disclosed that the padding which covered the tops of
the passenger seats cculd be easily compressed by hand until the metal seat frame was
contected. There was no protective padcing over the rear surfaces of the seat backs.

The tractor car-carrier semitralier wes equipped with a seatbelt on the driver's
seat. Because of a fire which erupted and destroyed the cab moments after the driver had

been extricated from the cab hy a nearby resident, it could not be determined if the

14/ Abbreviated Injury Scale, developed by a joint cominittee of the American Me jicsl
Association, the Soclety of Automotive Engineers, and the American Associstion for
Automotive Me1icine to characterize the degree of highway aceident injury.




truckdriver was wearing his seatbelt at the time of the accident. The resident does not
recall releasing the driver's seatbelt.

Other Information

Manufacturer's Safety Warnings _on Transporting the Plow.--The following
information regarding the transporting ol the plow I3 contained In the menufacturer's

purchase manual:

These plows have been designed to be transported at a maximum
speed of 20 mph. DO NOT EXCEED,

Never travel at any speed which does not permit adequate control
of steering and stopping.

CAUTION: When transporting the plow on a road or highway at
night or during the day, use accessory lights end devices for adequate
warning to operators of other vehicles. In this regard, check local
governmental regulations for proper use.

Your plow is equipped with a slow-moving vehicle emblem for
warning to the operators of vehicles approaching from the rear. Keep
this emblem clean.

Applicable State Law Regarding Towing.~-The State of New York Vehicle and
Traffic Law (VIL) (1982 editlon) contains the following iniormation:

Bection 375.1

Bvery trailer while being drawn upon the public highways of this state
shall be s> attached to the vehicle drawing the same as to prevent the
wheels of such trailer from being deflected more than six inches from
the path of the towing vehicle's wheels. On and after January (first
nincteen hundrod seventiy-one every traller, except a semi-trailer, while
being drawn upon the public highways of this state, shall be attached to
the vehicle drawing the same by a device of a type approved by the
commissionar of motor vehieles.

Section 375.20a.

No vehlele shall bs towed with the use of a dolly unless the dolly is
secured to the towad vehicle by safety chains or cables which will
prevent the dolly from separating from the towed vehicle.

Dolly shall mecan a mtlti-wheel device utilized by the tow truek
operators to tow vehlcles due to damage or mechanical failure, which
are incapable of being towed on their own existing wheels. 15/

15/ Section 375.20a as written is not expresaly applicable to farm equipmant or gen‘&al
trailers in tow.
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The Soclety of Automotive Enginecers (3AB) J897a 18/ "Satety Chmins of Full
Trailers or Converter Dollies" recommends the foliowing practice for users of full trailers
or converter dollies:

A safety chain shall be attached and installed so s to keep the trailer in
a stralght line back of the towing vehicle invofar as practiceble in evant
of failure of the drawber connection or coupling device.

The safety chain shall have no more slack, when in use, than i neceseary
to permit proper turning of the vehicius,

ANALYYB

Oeneral

The busdriver, the driver of the flatbed truck, and the driver of the combination
vehicle held valid operator permits for the types of vehicle they were respectively
operating. Because of vehicle damage and the postimpact fire, Sefety Board investigators
were not able to measure slack adjustments for the serviece Lrakes of the combination
vehicle to determine if any preaccident mechanical deficlencies existed in the brakes,
However, the skidmarks oresent in th- aorthbound lane indicate that the combination
vohlcle's service brakes were fwiciloral just before the impact with the plow. Witness
ovservations further indicate that th combination vehicle had been operrting in a sai'e
manner up to the point where the accldent occurred. The post--crash inspection did nod
reveal any other mechanical deficiencies which might have caused the truckdriver to lose
steering control of his vehicle immediately before Impact with the plow. Weather was not
considered a factor in this accident. There I8 no medical evidence of impeairment or
incapacitation of any drivers involved In this aceident.

The Accident

The adult monitor cnboard the CWS bus stated that the busdriver had reduced speed
because the plow in tow ahead was moving laterally in iis lane of travel. A motorist who
was following the bus indicated that she hed not passed the bus because she also had seen
the plow moving laterally in its lane of travel. Based on this motorist's statement that
her vehicle and the bus were traveling between 35 and 40 iaph just before the acaldent,
the Safaty Board concludes that the flatbed fruck was traveling st a speed of at least
35 mph before the accident.

The menufacturer warns, in its purchaser’'s manunl, that the plow was dusigned to be
transported at a maximum spes? of 20 mph and that this spead should not be exceeded.
The plow had been observed swaying In its lane of travel for scme time. Had the flatbed
truckdriver been traveling at a lower speed, it is very likely that the plow's lateral
movement would have been substantially reduced. I the plow's lateral movement
contributed to the dolly's coming unhitched due to excessive horizgontal/vertical
movement of the croasbar within the hitch attachment, a reduced speed resulting In
reduced movement of the plow could possibly have prevented the aceident, It is possible
that the hiteh latches may not have been properly closed before the towing began, Thera
was no evidence of damage or meshanical malfunction observecd on the hiteh. If the
manually operated spring latches were not in the closed position before being trensported,
then the farm plow could easily hava unhitehed itself and separated from the towing Jolly,
Under this condition, the kinetic energy of the farm plow iy crucial because it

187 BAE Wecommended Practice J697a, Section 37.20 of the SBAE Handbook, published
1881,
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is directly proportional to the square of the speed. The higher speed inereased the kinetic
energy that had to be dissipated, and made it possible for the plow to overcome pavement
frictional drag end move into the opposing northbound lane direetly in the path of the
combination vehlele. Thus, the Safety Board concludes that if the flatbed truckdriver had
been traveling at a sufficiently low rate of speed, the accident may not have occurred.

According to a motorist who was traveling ahead of the tractor car-carrier
semitrailer {combination vehicle), the combination vehicle was traveling about 50 mph
just before reaching the accicent site. Although the driver of the combination vehiele had
an 800-foot sight distance, the flatbed truek was in a shallow right curve that might have
ocstructed the combinaticn vehicle driver's view of the plow in tow. The driver of the
combination vehicle was confronted suddenly with a plow in his lane of travel, He reacted
by making a hard brake epplication, but impact was inevitable. The Satety BRoard
calculates that the truckdriver slowed his vehicle to avout 20 mph befsore striking the
errant plow. As a result of impaet, the left front tire ruptured, which caused the
truckdriver to lose steering control of his vehicle and placed him on an unavoidable
collision path with the tes. There was no further action the driver of the combination
veiiele could have tak:in to avoid the collision, and the operation of his vehicle wus not
considered a factor in (his accidant. \

l.ikewise, the busdriver was placed in a situation in which he had little time and
distance to react to avold the collision with th~ combination vehiele. The busdriver's
actions prior to the accident indicated that he .. d recognized the possible danger of the
swlnaying plow and had reduced speed to increase the distance between his vehicle and the
plcw.

Towing of Farm Equipment

The manufacturer of the plow equipped the plow with a slow-moving vehicle (SMV)
emblem tu warn operators of vehicles approaching from the rear and urged that this
emblem be kept clean. State law requires that a SMY emblem be displayed on the rear of
farm equipment that is operating at speeds of 25 mph or less on public highways. The
Yalley Supply Company, Inc., the company towing the plow at the time of the accident,
steted that the plow did not display the SMV emblem at the time of the aceldent.
Although the farm plow was being towed at a speed in excess of its design speed, the farm
plow was not required by State law v have an SMY emblem on the rear since its was being
towed on the public highway at a speed above 25 mph. Because of the tracking alignment
problems assoziated with towing farm equipment on public highways, the management
policy of the Valley Supplv Company, Inc., should have required that a separate delivery
trip be made with the accident farm plow anchored on top of the flatbed truek, or that
the ferm plow be towed at & speed which would permit the farm plow to safely track
behind the towing vehicle.

Section 375.1 of the New York State VTL requires every trailer which is operated on
public highways after January 1, 1971, to be wvttached to the towing vehlels so &s to
prevent the wheels of such trailer from being deflected more than 6 inches from the path
of the towing vehicle's wheels. In addition, every trailer, except semitrailers, shall be
attached t- the towing vehicle with a device that {s approved by the State, as roquired by
State law. The dolly and quick coupler device involved in this aceident were not approved
by the State, as required by State law, and the combination of the device and the farm
plow In tow did not meet the maximum deflection requirement established in Seoction
3"8.1 for trailers. As a result of this accident, the driver was charged with being in
violation of Sectlon 375.1 (see page 30), convicted, and then released on a conditional
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discharge. No fines or other civil penalties were assessed, und no charges were brough:
against the Yalley Supply Company.

Given the size of the farm equipinent, the design of the dolly, and the ty.e of hiteh
attachment, the owner/operator should have secured the plow and dolly to the truck to
preclude scparation ir transit, A fairly easy approach would have been to attach safety
chains between the plow and the dolly and between tie doily and the flatted tenek. This
safcty practice is a recommended procedure established in SAE J 697a for users of rull

trailers or converter dollies. Safety chains probably would have kept the plow in iis own
Yane or at least minimized its intrusion into the opposing lane.

S

Section 375.29a of the New York Staie VTL requires each dclly that is used by a tow
truck operator for transporting incperable motor vehicles 1o be secured with safety chains
or cables. However, the law as written does aot apply to & dolly used for transporting
implements of husbandry (i.e., farm equipment} or cff-highway use vehicles, Seection
375.29a should be amended expressly to require the use of safety chains, cabtles, or other
redundant devices with any dolly that is used to transpert any vehicle on a public highway
that is incapable of being towed on its own wheels.

Survival Aspects

. | The Safety Board concludes that the busdriver would not have survived ihis accident

| T" even if he had been wearing his seatbelt. Initial itapact occurred betveen the left front
i ’. of the bus and the left front of the car-carrier tractor. Tne left side ¢ the buc was
< penetrated primarily by the tractor and the tractor's overhead ramp. The sharp prefile
overhead ramp initially struck the driver's area and continued rearward in‘.o the passenger

compartment. As the overhead ramp severed through the upper portion cf the left side of

the bus, the tractor also continued to penetrrte rearward into the lower left side of the

bus. The driver and passengers seated in the impact area were subjected to extremely

high collision forces and sustained multiple penetrating, crushing, blunt force injuries.

3 The structure of the busdriver's compartment did not prevent intrusion during the immpaet;
i the frout of the bus wes pushed inward, the compartmeni's roof was buckled downward,
= and the driver's seatback was displaced rearward. The type and location of the busdriver's
injuries indicate that trauma was inflicted during penetration of the operator's
compartment. Similarly, the four passenger victims, who were seated on the left side of
the bus, incurred their fatal injuries during penetration of the passenger compartment.
These passengers probably would not have survived the aceident even if they had been
restrained by seatbelts. Four seats o the left in the impact area were unoccupied, and

had they been occupied during the szcident, the passengers in those ceats potentially
might have received fatal injuries.

Injurles incurred by the surviving passengers were a result of contact with the
interior surfaces--seatback frames, seatback support ramps, windows, side walls, and arm
rests, during the Initial impaet and the bus's subsequent contact with the guardrail and the
tree. The investigation showed that although the tops of the seatbacks were padded the
rnaterial could easily be compressed down to the hard underlying frame. The seatback
support pans, which were in front of each passenger, were flat, hard, and unyielding and
were within the strike envelope of miany of the passengers' head/trunk area. If seatbelts
had been used, the passengers would have hit the seatbacks and adjacent environmental
surfaces. Although seatbelts might have had a margina’ offect in mitigating some of the
minor injurles, padding or better padding of the interior surfaces around and in front of
the passengers wotld have been effective in reducing some of the lesser lacerations,
abrasions, and eontusions.
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The CWS had no enrrent policy concerning the use of seatbelts by busdrivers on
o.licial duty. Reportedly, the driver of the -cecident bus habitually wore his seatbelt when
operating the vehicle. Even though the us'; of a seatbelt would not have prevented the
driver from recelving fatal injuries in this accident, it s important that all drivers wear
the seatbelt that is provided whenever the bus is moving. The ebility to maintain eontrol
of the bus in an emergency or crash siturtion is serlously jeopardized if the driver is
thrown from the seat. In a 1872 crash in Virginia, 17/ & car ran a stop sign and hit u large
schoolbus. The bus ran off the road and partially overturned. All the bus ocaupants were
injuired. The Poard found that "the second collision of the bus, into the embankment, was
caused by loss of driver control; the nonuse of available seatbelts by the driver prevented
the regeining of control.” Thus, CWS should require its drivers to wear their seatbelts
whenever the vehicle Is in motion.

When purchasing buses, especielly for transporting mentally and physically
nandicapped pursons, any government agency should explicitly consider the safety
tmplications of any deviation from the minimum Federal standards for schoolbuses built
after April 1877. Because of their physical and developmental ‘mpairments, the
cocupanis in the accident bus were not auvle to protect themselves from secondary
impacts with interior items (e.g., seats). With some purchases, the number of
model/opticn eombinations available to the § haser may necd to be limited in order to
ensure that selectod options do not jeoperdize : .2 vverall occupsnt protection provided in
the vehicle. For example, the accident bus was purchased with transit type seats to
accomi:odate adult passengers. Several passengers were injured as a result of contact
with these seats. Possibly, some of these low level irjuries (AIS level 1 and 2) could have
been mitigated by selecting padded seats (similae to those required for post-1977
schoolbuses) in leu of the ‘eansit type seats. Thr post-1877 schoclbus seats are designed
to absorb energy througn controlled ylelding. Similarly, in cases where the bus is
modifiea, for example, to provide for wuevichair stations, the environmental surfaces at
these stations should be adequately padded. The CWS ordered some options it considered
to be safety related, such as air brakes and warning buzzers to indicate if the rear
windows or doors were ajar.

Postcrash rescue attempts were enhanced by the fact that the bus remained upright
after the collision (this was due in part to the boxbesm guardrail absorbing maust of its
kinetio energy as the bus came to rest). There was daylight to illuminate the inside of the
bus, and there was no panic among the survivors. However, timely removel of the
occupants was adversely affected by the conditions of the exits at the time of the
aceident, and had the fire from the tractor propagated to the bus (fuel was found on the
ground near the bun and on the bus), the consequences of this accident could have been
even more catastrophin,

The main door was damaged and jammed closed s= a result of the initial impact, and
the stairwell was blocked by the body of the busdriver., Passengers were unable to
evacuate the hus through this exit. The rear door was jammed closed when the bus
contacted and came to rest against a tree and consequently could not be used tc evacuate
the bus. The rear door was placarded as an emergency exit on the inside of the bus, bo.t
not on the outside of the bus. Although the circumstances of this accident precluded the
use of the rear door as an evacuation route, emergency exits snould be placarded both on
the insilde and the outside of the bus to inform emergency response personnel of o"
possible evacuation routes.

17/ liighway Accldent Report--"Schoolbus-Automobile Collision and Fire Near Reston,
Virginis, Fabruary 29, 1872" (NTSB-HAR-72-2).
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Removal of the bus occupants through the emergency exit windows was greatly
hampered by the type of emergency exit windows that were installed in the bus. The four
28-pound emergency exit windows on the right side were hinged to the bus at the top of
the windows. There were no means to hold these windows open during rescue efforts, and
rescue personnel attempted unsuccessfully to remove the hinges to facilitate evacuation
of the passengers. 18/ Emergency exit windows should inciude a simple and reliable means
to keep the windows open during emergenay rescue attempis. This accident suggests that
bus manufacturers should consider alternative window designs to resolve this problem.

The wheelchair ramp door, which was located in the right rear of the bus, was
placarded on the outside of the bus as ar emergency exit. The doorway was not a
two-way exit and could not be opened from the inside. The elevator ramp inside the
doorway had to be lowered to permit occupants to exit easily. When electrical power was
off, the ramp must be lowered by a manual control, which was located inside the bus and
not accessible from the outside. Thus, a rescue person would find it extremely difficult to
lower the ramp for evacuation purposes. Although specific instructions on the operation
of the hydraulic controls would have enhanced the evacuation efforts, a wheelchair ramp
door does not constitute an emergency exit.

The CWS bus was used to transport medically and physically handicapped persons to
and from the Work Shop. Thera was no placard on the outside of the bus to indicate that
the bus was carrying handicapped persons and there is no requirement for this type of bus
to have such & placard. Although the lack of sueh a placard did not affect rescue
attempts in this aceldent, the Salety Board believes that it would be prudent for buses
whieh routinely carry handicapped persons to display such a placard to aiert rescue
personnel to the fact that some of the bus occupants may have mobility impairments and
may need special assistance evacusting the bus,

Purchasing of Commynity Work Shep Bus

Since the bus was not classified as a schoolbus by NYSDOT, it was not required to
meet the Federal Motor Vebicle Safety Standerds {(FMVSS) applicable t~ schoolbuses, in
particular ¥MVSS 221 which required that beth inside and outside panels of a schoolbus be
fastened to other parts and to each other by joints which have at least 60 percent of the
strength of the metal of 1he thinner pane! which is joined. However, the director of the
CWS believed that the bus was a "schockbus with seme improved modification" and that
the bus had the same structural requirements a5 & schoolbus.  The purchasing
specifications established by the MYSDPXOT did not disslose to CWs all of the avallable
safety options that could be order~1.

Most of the CWS bus stiuetuie below the window -ills protadly met the strength
requirements of FMVSS 221 given the design similerity between this part of the bus and
one manufactured to meet the requirements of FMVSS 221. However, Safety Board
investigators observed several failed jolms in the body structure above the windows,
particularly at tbe froat of the bus. In some case:, the rivet spacing on panel members
neer the driver's seat was three times wider than on buses which meet the requirements of
FMVES 221, In two of the failed joints, a large number of rivels also were placed too
close to the edge of the paiel to be effective and many of the rivet holes did not engage
the adjoining panel as intended by the design. There were also fewer spotwelds
connecting windshield members at the front columns of the bus, Failure of these eolumns

18/ Attempts o remove the hinges were abandoned after rescue persannel were delayed

in finding a "Phillips Head" serewdriver and then in being abic to reach the hinges which
we. s about 8 feet above the ground.
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led to the jamming of the right side Zoor at the froat of the bus and esnsiderable intrusion
of the driver's area. If the number of rivets or spotwelds vsed to assemble body panels or
colur ns is reduced, then the strength of the body structure Is reduced.

The mode of failure of the joints indicated that the upper structure of the bus was
substantially weaker than the lower structure and that poor construction practices were
used during the bus body assembly. Although the joint discrepancies were noted, it could
not be determined if improved hody construction techiniques would have reduced the level
¢f injuries in this accident because of the severity of the collision forces.

A stronger bus, such as one manufactured to meet the requirements of FMVSS 221,
theoretically might have offered more structural resistance to reduce inward sheet metal
deformation; however, the high collision forces transmitted to the occupants seated in the
impact area probably \...uld have caused the ‘atal inju-ies regardless of the deformation
observed as a result of intrusion. This is evidenced by the fact thet all of the fatal
occupants (seated in rows 1 to 4) were forward of where maximum inward displacement
was measured in the bus. The pascenger seated in the area where maximum inward
intrusion occurred did not receive fatsl injuries. Thus, the consequences of this accident
would not have been different had the bus involved met the FMVSS 221 requirements.

The Safety Board is concerned that CWS was not fully knowledgeable of the type of
bus that wes being purchased for its use. The CWS believed that the structural integrity
of the bus it was purchasing was similar to that of a schoolbus. CWS had requested
certain safety feotures which were provided. If it had been offered the option of
structural integrity similer to that required by FMVSS 221, CWS most likely would have
requested the optioa. The misunderstanding could have easily been resolved had NYSDOT
simply provided a c¢opy of the purchase specification order to CWS, Nevertheless, the
Safety Board believes that the NYSDOT should review its procedures for purchasing
transportation equipment using State or Federal assistance for small community
organizations to assure that all interested parties are well informed of the type of vehicle
being purchased.

The occupant protection and vehicle crashworthiness requirements specificd by
Federal standerds for schoolbuses provide &8 minimum level of protecticn and are not
required for other buses. However, incorporation of these requirements into schoolbus-
type vehicles being used for other passenger transportation is not prohibited and should be
encouraged.

Emergency Response

The Safety Board has long suoported the establishment of mutual aid agreements
eamong adjacent communities to assure adequate and quick response to emergency
situations. Once the first emergency resporse person arrived on-scene to assess the
situation, he implemented the antomatic mutual aid response agreement between the four
county area. Ambulances were requested and dispatched frory two counties. Hospitais in
three counties were notified to activate their disester plans, and that they would be
receiving injured persons. Injured persons were taken to sll three hospitals. Althorgh
more than 100 fire, police, and emergency response personnel were on-scene, the traffic
and crowd control was orderly, the accident scene was adequately secured, and the
emergency response personnel arrived in a timely manner. This accldent {llustrates the
effectivene:s of coordinated and preplanned sgreaments. The Safety Board acknowledges
the efforts »f the local r>sidents in their effective emergency response to this aceldent.
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CONCI.UBIONS

The weather was not a faector in this aceident.

Each driver held a valid operator permit for the type of vehicle he was
operathig.

There was no evidence of impairment or incapacitation of the busdriver, the
car-cerrier driver, or the flatbed truek driver.

The tractor car-carrier semitrailer was operated in » safe manner prior to
impact with the errant plow.

The driver of the flatbed truck was towing the plow at a spced In excess of its
design speed, contrary to the manufacturer's warning.

If the flatbed truckdriver had been traveling at a lower rate of speed, the
accident might not have occurred.

The busdriver observed the lateral movement of the plow in its lane »f travel
ahead of himn and took preceutionary measures by reducing his speed, thereby
increasing the distance between his vehicie and the plow.

Because of the limited time and distance after the errant plow entered his
driving lane, there was no further action the driver of the tractor car-carrier
semitrailer could have taken, beyond tha braking that he did, to avoid impact
with the plow. Similarly, there was no action the busdriver could have taken
to avoid Impact with the car-carrier semitrailer.

Because of the penetration into the parsenger eompartment, it is doubtfu? that
the drivesr and the four passengars who died would have survived the acelident
even if they had been . ustrained by seafbelts.

The rear door was placarded on the inside of the bus as an emergency exit, but
was not so placarded on the outside. The lack of an emergencey exit placard on
the outside of the rear door, however, was not a factor in this accident,
because the rear of the bus came to rest against a tres and consequently the
rear door could not be used as an emergency exit.

Attempts to evacuate passengers through the emergency exit windows were
hampered by the type of windows insislied on the bus.

The wheelchiair ramp door was incorrectly labelled "emergency oxit" on the
outside of the bus. However, the door could not be opened from the inside.

The accldent bus, which routinely carried handicapped persons, did not display
an appropriate placerd to alert rescue personnel 1o the fact that some of the
bus ocecup2nts may have mobllity impairments and may need assistance to
evacuate the bus,
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The farm plow was not required to display a slow-moving vehicle emblem when
tovied on a pudblic highway at a speed above 25 mph.

The dolly and quick coupler device involved in this aceident were not approved
for use by the State of New York, as required by State law.

Safety chains might have kept the plow in its lane of travel or at least
minimized its intrusion into the ¢ pposing lane.

The bus was not classified as a scheolbus by the New York State Department
of Transportation,

Some of the low level injuries sustained by bus ocecunants could have been
mitigateG by selecting padded seats (similar to those required in sehoolbuses)
in lieu of transit type seats.

There was no protection from secondary impact infuries for occupants at the
wheelchair stations. |

The consequences of this aceident would not have been different hed the bus
involved met the Federal Motor Vehicle Safety Standard 221 requirements.

Most of the bus structure below the window sills probably met the
requirements of Federal Motor Vehicle Safety Standard 221§ however, the
upper bus structure was substantially weaker due to fewer fastenings arnd poor
design and workmanship. This reduced the joint strength integrity of the bus
body panels.

The purchasing specifications established by the New York State Department
of Transportation did not disclose to the Community Work Shop all of the
available safety options that could have been ordered for this bus.

Incorporation of the occupant protection and ecrashworthiness requirements
specified by Federal Standards into schoolbus-type vehicles being used for
other passenger transportation is not prohibited and should be encouraged.

24.  Mutual aid agreements were Implemented which resulted in quick and
adequate response to the emergency.

v'robable Cause

The National Transpurtation Safety Board de!ermines that the probable cause of this
accident was the towing of a farm plow on a highway at a speed which did not permit the
farm plow to track prope-ly behind the flatbed truek and the use of an unapproved tow
hiteh device, Contributing to the cause was ‘he failure to use safety chains to preeclude
vehicle separation in the event of a tow hitch fallure. Contributing to the severity of
infuries of some of the bus passengers was the lack of effective occupant protection from
secondary impacts with interior surfaces.
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RECOMMENDATIONS

1
As a result of its investigation of this aceident, the National Transportation Safety
Board made the following recommendations:

~-~to the New York State Department of Transportation:

Revise, if necessary, your procedures for purchusing special-purpcse
buses to provide end users ful'! information chout the types of vehicles
and the safety options available. Frovide the end user with a copy of the
agreed-upon purchase specifications. (Class II, Priovity Action) (H-84-5)

Require that all emergency exits are properly labeled both g;n the
interior and exterlor of special-purpcse buses, and that these exits are
readily accessible exits. (Class I, Priority Action) (11-84-6)

Install placards on the front, resr, and sides of mass transportation
vehicles which routinely carry mentally and physically handieapped
persons to alert motorists and rescue personnel o the faet that bus
passengers may have mobility and other impairments and may need
speclal assistance in evacuating the vehicle in an emergency situation.
(Class 11, Priority Action) (H-84-7)

~~-to the 50 States snd the Distriet ¢f Columbiat

When purchesing buses of the types designed to meet the Federal
stande:-ds for schoolbuses built after April 1977, which are intended for
special-purpose uses in which the standards are not mandatory, conduct
an evaluation of any proposed modifications for thelr possible adverse
sffects on the safety of the intended passengers, (Claas I, Priority
Action) (H-84-8)

~--to the New York Sta‘e Department of Motor Vehicles:

Seek amendment of Saction 375.208a of the New York State Vehlelo and
Traffiec Law to require the use of safety chains, cables, or other
redundant devices with any dolly that is used for trangporting a vehlcle
on public highways that {s incapable of being towed on {ts own wheels.

(Class I, Priority Action) (H-84-9)
T
-~to the New York State Assoclation for Retarded Children:

Require all drivers to wear seatbelis while operating the Assoclation's
vehicles. (Class Il, Priority Action) (H-84-10)
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BY THE NATIONAL TRANIPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chalrman

/s/ G.H, PATRICK BURSLRY
smber

/s/ YERNON L. GROSE
Member

Member Grose, Concurring and Dissenting:

I respectfully dissent on the probable cause as stated. Rather than being singular as
implied, it ls a collection of five distinet and unranked causal elements, all of which I
concur contributed to the accident and its severity. Further, since the establishment of
probable causes (1) fs not an end in itself but a means to the end of preventing future
accidents of similar nature, (2) is intended to stimulate specific corrective actions to de
taken, and (3) should, (n this case, produce unique corrective actions correleted with the
individual causal elements, it is misleading to imply & focused singularity rather than the
true complexivy of aceident avoidance.

/s/ VERNON L. GROSE
Member

PATRICIA A. "OLDMAN, Vice Chairmen, and DONALD D. ENGEN, Member, did
not participate.

April 3, 1984,
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APPENIXCRS
APPENDIX A
INVEBTIGATION AND HEARING

Investization
The Nalional Transportation Safety Board was notitied of this aceident threugh the
news nedia at 5:35 a.m. e.s.t. on April 8, 1983. Investigators were dispatched from the
Washington, D.C. Headjuarters on April 6, 1983, Investigators wcre assisted oy the
Chenango County Shorriff's Department, and representatives of the New York State
of Transportation, Community Workshop (Chenango County Chapter of the
Association of Retarded Children), and the American Transportation
Corporation.

Deposition

There were no depositions tsken or public hearings held in conjunction with this
investigation.

' ¥ '1,. Lot Al e O e A
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APPENIIX B

NEW YORK STATR GROUP SPECIFICATION 40520 - BL)B)S
(Department of T'ransportation)

TYPEY 40 adult passenger bus with 77" aisle headroom und the following

additional specifications:

Adapt & conventiona! style 25,000 G.V.W.R. school bus.
Eliminate all sehool s, s markings.

3-step stepwell T

10 rows of 2/2 transit type forward facing scats.

365 C.LD. engine

automatic 4-speed transmission, Allison AT'40

With Option #1: 7 rows of 2/2 forward facing seats for 28
Plus 4 wheal-chair stations.

OPTIONS: (For all Types)

1.

Modify vehicle to provides A wheelchair entrance with "Hold open” feature on
doors; a wheelehair lift; and spaces for adult wheelchairs with manual, lever
controlled wheelehair locks and lap belts installed. The lift shall be a 650 Ib.
capacity, electrie/hydravlie type with a "pendant” control, and a manual
override for lowering. The platform shall be not less than 32"x42" with
provisions to contain the wheelchais. Portions of the lift extending into the
interior shall be padded cr guarded, to prevent a hazard to the passengers.
Lift shall be mounted at the rear of the curbside, except for Type 1 whieh may
be located as dictated by the body eonfiguration. Wheelchair entrance door to
he equipped with locking deviee,

The lift design shall also include: ramp on platform which automatically
provides a minimum 4" high, positive wheelchair stop when platform is raised;
manual hydraulic system for emergency operation of all lft functions,

minimum 56" opening height; down-pressure cut off switeh if platform not
lowered by gravity.

Same as Option #1 but provide a minimum 650 1b. capacity foldable/stowable

. ramp in Heu of the lift. The ramp shall have a "non-skid" surface with

minimutn 2" high edges designed to contain a wheelchair. The rise/run ratio
shell not exceed 1 in 3, and width minimum 29",

Manufecturers standard factory air-conditioning system: min. 20,000 BTU for
Type I; 30,000 BTU rating for Types Il & I} 50,000 BTU rating for Type IV;
and 60,000 BTU for Type V.

‘Bnow" Tires on rear vs standard.

Non-spin ditferentinl, mfr's standard.

Additicn/deletion for each wheelchair station with loek end lap belts,

Addition/deletion for each 2-passenger seat.

Heavy Duty, minimum 90 amp. alternator,




MEDICAL INFORMATION ON OTHER FATALITIES IN BUS

A 34-year-old woman, pied seat 2-A (see figure 7), sustained extensive
Plumonary econtusions and hemorrhage to the left lung and the lower lobe of the right lung,
subendo cardial hematoma left ventricle; mediastiongl hemotoma, fractures to the fipst
through fifth left rios, sevepre subluxation of upper cervial vertebral coly mn, und extensive
contusions, abrasions, and echymosis of face and extremities,

A 55-year-old woman, who occupied seat 3-A, sustained massive infuries to the left
side of the skull, extensive fractures, an avulsion of the brain, and a compound fracture of
the left thigh and simple fractures of the arms and pelvis,

A 39-yeapr-old woman, who oecupied seat 3-B, sustained severe head infuries, a skl
fracture with avulsion of the brain, fractures to the arms, and multiple contusions,

4 24-year-old women, who oceupied seat 4-B, sus:ained severe head injuries,

multiple eontusions to the left chest, g fracture and dislocation o1 *he left seapula, and
multiple lacerations to the left leg from ankle to thigh.






