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NATIONAL TRANSPORTATION SAFRTY BOARD
WASHINGTON, D.C. 20594

"HIGHWAY-ACCIDENT REPORT

Adopted: June 22, 1982

PACIFIC INTERMOUNTAIN EXPRESS
TRACTOR CARGO TANK SEMITRAILER
EAGLE/F.B. TRUCK LINES, INC.,
TRACTOR LOWBOY SEMITRAILER
COLLISION AND FIRE,

U.S. ROUTE 50, NEAR CANON CITY, COLORADO
NOVEMBER 14, 1981

SYNOPSIS

About 8:10 a.mn., m.s.t.,, on November 14, 1981, a westbound tractor cargo tank
semitrailer loaded with approximately 9,000 gallons of gasoline sideswiped an eastbound
tractor-lowboy semitrailer while attempting to negotiate a right-hand curve on &
three-lane highway near Canon City, Colorado. When the cargo tank of the westbound
vehicle was punctured during impact, fire erupted and rapidly enguifed the two accident
vehicles and a passenger car not involved in the impact. In addition to extensive property
damage, eight vehicle occupants were killed and two seriously injured as a result of the
posteresh fire,

The National Transportation Safety Board determines that the probable cause of this
accident was the failure of the Pacific Intermountain Express truckdriver to meaintain his
vehicle within the oroper traffic lane during an evasive maneuver in a right curve at a
speed in excess of the vehicle's critical overturn stability. Contributing to the driver's
1oss of control was the driver's cumulative fatigue. Contributing to the accident severity
and loss of life were the puncture of the cargo tank and the ignition of the released
gasoline cargo immediately following impact.

INYESTIGATION
The Accident

About 8:00 p.m., m.s.t., 1/ on November 13, 1981, an empty Pacific In{ermountain
Express (PIE) tractor cargo tank semitrailer 2/ departed Gunnison, Colorado, en route to
DuyPont, Colorado, a distance of approximately 210 miles. The driver of the PIE
combination vehicle was accompanied by his wife, who was an unauthorized passenger.
The vehicle arrived at the Amoco OQil Company DuPont terminal very eairly on the
norning of November 14, and the cargo tank was loaded with approximatcly 9,000 gallons
of gasoline, At 3:25 a.m,, the PIE combination vehicle departed DuPont for the return
teip to Gunnison. The PIE combination vehicle had traveled approximately 120 miles
south on I-25 to State Route 115 and then turned west onto U.S, Route 50 -- the route
from Canon City to Gunnison. (See appendix B.)

17 Al {imes herein are mountain standard time,
2/ Hercalter referred to as PIE combination vehicle.
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The PIiE combination vehicle made an interim stop at a restaurant in Canon City
about 6:40 a.m. About 7:30 a.m., the vehicle departed the restaurant and continued west
on U.S. Route 50. After the PIE combination vehicle traveled about 24 miles, it entered a
three-lane section of undivided highway nlong the Arkansas River with two westbound
lanes and one eastbound-leney——

A passenger car which had beer following and continued to follow a few car lengths
behind the PIE combination vehicle moved into the right lene adjacent to the Arkansas
River. The PIE combination vehicle remained in the center lane. Both vehicles then
entered a 603-foot-radius right curve,

About the same time, an Eagle tractor lowboy sematra:ler, 3/ hauling an extra wide
toad (D94 Caterpillar tractor);"was approaching the curve in the eastbound Jane from the
opposite direction, 'FThe driver of the Eagle combination vehicle stated that he was
traveling between 30 and 35 mph with his caution lights flashing when he observed the PIE
combination vehicle. As the PIE combination vehicle attempted to negotiate the curve, it
crossed the highwuy centerline and entered into the eastbound traffic lane. The driver of
“the Eagle combination vehicle stated that because the oncoming PIE combination vehicle
appeared to be in the wrong lane of travel, he moved his vehicle as far onto the shoulder
as possible, However, as the semitrailer of the PIE combination vehicle began to swing
over, it initially contacted the driver's side of the tractor cab and then striuck the ripper
blade of the D9H Caterpillar. (See figure 1) The ripper blade puncturad the cargo tank
on the PiE semitrailer and as a result gasoline escaped from the tank. Ignition occurred,
and a {ire erupted immediately, engulfing both combination vehicles und the passenger car
that was traveling slightly behind the PIE combination vehicle in the right westbound lane,
All six occupants in the passenger car and boih occupants of the PIE combination vehicle
died as a result of the fire. The PIE driver died 10 deys later from the severe thermal
injuries, Both occupants of the Esgle combiration vehicle sustained severe thermal
injuries.

The driver of the Eagle combination vehicle stated that the fire seemed to spr. ad
everywhere after the second impact and that after his vehicle came to rest {see figure 2),
he jumped out of his tractor to escape the fire, He stated thst he noticed a car in the
fire, but he could not determine whether there were any occupants in it, One westhound
motorist saw the driver of the PIE combinaticn vehicle climbing over the guardrail and
run to the river to c¢xtinguish his burning clothes, Ancther westbound motorist saw the
driver and co-driver of the Eagle combination vehicle {leeing the tractor cab. The male
driver also ran to the river to extinguish his burning elothes,

Four occupants of a westbound car were traveling about one-quarter mile behind the
PIE combination vehicle when the accident occurred, They stated that the PIE
combination vehicle and the passenger car involved in the accident had passed them
traveling at high speed about a half-miile beforc the accident oceurred. The witnesses
also observed the Eagle combination vehicle with flashing lights approaching from the
opposite direction. They stated that it appeared this vehicle was attempting to pull off
the roadway to avoid impact with the PIE eambinaution vehicle, The witnesses further
stated that the passenger car trailing the PIE combination vehicle drove into a wall of
flames before coming to rest. They did rot observe brake lights on either of the two
westbound vehicles involved in the accident,

The counter clerk at the restaurant in Canon City where the PIE driver and his wife
had stopped at 6:40 a.m. told Safety Board investigators that the PiE driver was vary

3/ Hereafter referred to'as the Eagle combination vehicle.
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pleasant but he appeared to be tired. The clerk stated that his eyes were droopy, as
though he had been up very late the night before,

Injuries to Persons

Injuries Drivers Passengers

Fatal
3erious
Minor/None
Total

Yehicle Information and Damage

PIE Combination Vehicle,--The PIE combination vehicle consisted of a 1981
Kenworth conventional tractor and a Timpte Beall 42-foot cargo tank semitrailer. The
tractor-semitrailer combination, owned by Universal Leasing Company, was leased to
Kimball 8. Call of Cunnison, Colorado. Mr. Call was operating under the intrastate
carrier euthority of Pacific Intermountain Express in the State of Colorado. The
three-axle tractor was equipped with a sleeper berth, a Cummins diesel engine (model
NTC 400-BC 1f) governed at 2,100 rpm, a %3-speed Fuller road ranger transmission,
11x24.5 Michelin radial tires, and conventional mechanical air brakes on all axles. A
type-1 (lapbelt only) occupant restraint was instalied in the driver's seat.

The two-axle semitrailer, VIN D77707101, had a four-compartment aluminum cargo
tank designed to Departiaent of Transportation MC-306 specifications. The cargo tank
had a 9,400-gallon capacity. The semitrailer was equipped with 11x24.5 Fruehauf bias ply
tires and mechanical air Lrakes on all axles, The estimated gross weight of the tractor
cargo tank-semitrailer at the time of the accident was 82,929 pounds. (See figure 3.)

The PIE combination vehicle was essentinlly destroyed, The tractor cab, all interior
components, the right side saddle tank, and the aluminum shell of the cargo tank were
consumed in the fire. The ¢nly remains of the semitrailer was the rear dual tandem axie
assembly. The kingpin and upper coupler plate were still attached to the tractor's fifth
wheel.  The right side sluminum frame rail of the tractor was bent into en "L"
configuration (about a 75° angle). The left side frame rail was consumed by fire. The
tractor's engine and transmission were not damaged internally. The shift cover plate was
removed, and it was determined that the transmission was in ninth gear. However, Safety
‘Board investigators could not verify whether the position of the transmission shifter had
been altered during rescue or wreckage renioval operations, The slack adjustments for
the service brakes of the combiration vehicle were not ineasured becduse of the excessive
fire damage to ell brake components.

.. Eagle Combination Vehicle.--The Eagle comtination vehicle consisted of a 1979
" Freightlinc~ conventional tractor and a lowboy semitrailer. The tractor-semitrailer was
owned by Ray Withers of Pearl, Mississippi, and was operating w.ler the interstate
authority of Zagle/F.B. (EFB) Truck Lines, Inc,, in Birmingham, Alabama, The three-axle
tractor was equipped with a sleeper berth, a 13-speed Fuller road ranger transmission,
11x24.5 Kelly Springfield radial tires, and conventional mechanical air brakes on all axles.
A type-1 occupant restraint was ins'alled in the driver's seat.

The four-axle ste2l frame lowboy semitrailer, VIN 112HGF319BT400004, was
equipped with 16 10.00x15H tires, airlift suspension, and conventional mechanical air
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brakes on al! axles. The estimated gross weight of the tractor-semitrailer at the time of
the accident was 144,200 pounds. (See figure 4.)

EFB Truck Lines had obtained a special permit, effective November 13-27, 1981, to
transport oversize and overweight equipment through the State of Colorado. To warn
traffic of the oversize cargo loads, the combination vehicle was equipped with a special
external lighting package, which consicted of two revolving yellow beacons on top of the
cab; two 4-inch amber/red flashers mounted on the rearview mirrors; and two 9-inch
amber flashers on top of the rearview mirrors,

The Eagle combination vehicle was damaged in the posterash fire. The trﬁcmab
. and front end components sustained relatively minor thermal and impact deriage. The
plastic bug screen, interior upholstery, tractor cab top, and rear fibergltics panels were
scorched and charrcd from excessive heat exposure. Minor indantations were observed on
the tractor's left sideview mirror and handrails. (See figure 5.) Components rearward of
_ the sleeper berth sustained extensive heat and fire damage. All rubber and low melting
point “materials - (the tires,-suspension bushings, plastic hoses, brake chamber, and
diaphragins) were destroyed in the fire. The lowboy semitrailer also was charred
extensively, and all 16 tires were consumed in the fire. However, no structural or impact
damage was observed on the semitrailer. (See figure 6.)

'D9H Caterpillar Tractor.--The D9H Caterpillar tractor was equipped with a
multishank ripper blade on the rear, a snovel buckei attachment on the front, and a
roltover protection canopy on top of the tractor. The tractor extended approximateiy
1 foot beyond each side of the lowboy semitrailer. The left side was severely charred
during the posterash fire, and the operator's cockpit gauges, seat cushion, and iaterior
dccessories also were damaged from excessive heat exposure, The left rear worklamp was
broken and pushed forward during impact, and the left side of the ripper blede support
structure had abrasion maiks extending from rear to front. ({(See figure 7.) At the
accident scene, the investigating officer of the Colorado State Patrol found a crushed
metal object lodged underneath the left side resr, work light housing on the D9H
Caterpillar, The metal object was removed and later identificd by an official of PIE as a
section of the overturn protection roof rail from the top of the aluminum cargo tank
semitrailer.

~ Passenger Car.--The gccident passenger car was a 1981 Chevrolet Caprice Classic
d-ddor sedan equipped with a diesel engine and occupant restraints for gall seated
positions. All combustible plastic and aluminum materials on the car were destroyed.
The engine compartment was gutted completely, with all engine accessories consumed in
the fire. The roof, body quarterpanels, hood, and trunk were buckled and distorted from
excessive heat damage. The passenger compartment also was totally destroyed, and all of
‘the vehicle's tires were consumed in the fire. There v'as no apparent iinpact damsge to
' the vehicle, However, the trunk and hood had been forced open during the rescue
operation. (See figure 8.}

Driver Information '

The 48-year-old driver of the PIE combination vehicle resided in Gunnison,
Colorado, As required by the Federal Motor Carrier Safecy Regulations (FMCSR), he held
a current medica’ certificate, dated October 12, 1981, His physical examination indicated
that he was in good physical condition with no curreat medical problems. His visio~ wes
reported to be 20/20 in both eyes with corrective lenses. A previous injury to the lumbar
region of the driver's spine had been corrected by surgery and was not considered an
impairment.
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‘the PIis driver had been employecl as a part-time truckdriver by Kimbail S.
Call 4/ since October 9, 1981. A review of the Pl criver's records indicated that he hac
rrade the round trip over the same route on 5 "stucent” runs and 16 solo runs, By the time
e had began his solo runs, he had received his medieal certificate. On the average, he
drove two round trips each week from Gunnison to Dwupont for which he was paid a fixed
fce. He drove approximately 400 miles each :rip and made the trips at various times
during th: week, sometimes on weekends.

Safety Board investigators found thst the PIE driver also had been employed
full-time with Redlands Construction Co. Inc., since November 2, 1981. At the
construction company, he worked as a heavy equipment operator, primerily onerating the
cable plow and backhoe tractors. His norms] working hours were from 8:00 a.m. to
5:00 p.m., Monday through Friday. The jot site 'was located sbout 20 miles from
Gunnison. The job foreman for Redlands told Safety Board investigators that the PIE
driver was a good worker and normally punctual, and cid not show any signs of fatigue on
the job, Redlands Construction was not aware that the PIE driver had a part-time job,
The PIE officials were not aware of the driver's full-time job, and the company had no
written policy on drivers working additional jobs.

The PIE driver held a valid Oklahoma chauffeucr's license and a valid Colorado
Class A license. A review of the driver's qualification file revealed that the PIE driver
had been employed as a truck driver since 196¢ and that h2 had been involved in one

~ previous accident, in May 1976. His driving record indicated that he had received the

following traffic violations: an inspection sticker violation in Oklahoma. on April 9, 1978;
three speeding violations in Oklahomsa on February 29, March 27, and Mey 3, 1980; and a
speeding violation in Colorado on October 16, 1981, The PIE driver reccived the most..
recent citation while driving the accident vehicle on U.S, Roule 50 near Gumson. He was
clocked traveling at approxnmateﬁ J2 mph in a 55-mph posted speed zone, ,,

The PIE driver reported only \the f!l‘st two of the speeding éltatmns on his PIF
einployment application, dated Octot 5, PIE officials were unaware’'of the last
two speeding citations received by the dr zer untit after this accident. The Federal LMotor
Carrier Safety Regulations (FMCSR), 49 CFR 391, require a mector carrier to
conduct appropriate investigations and inquiries on the commescial vehicle operators it
employs, The investigation must include inquiries into the 2mployee's driving record for
the preceding 3 years. The inquiry to the state agencies on driving records must be made
within 30 days from the date of the driver's employment. PIE had hired the accident
driver on October 9, 1981, but had not completed the request for the employee's driving
record when the accident occurred on November 14, 1981,

The 39-year-old driver of the Eagle combination vehicle resided in Morton,
Mississippi. He held a current medical certificate, dated June 1981, and his physical

examination revealed nn medical problems. His vision was reported to be 20/22 in both "'
eyes with correclive lenses. On March 19, 1981, the driver received an award from -

Eagle/F.B. Truck Lines for having driven 3 years with the company without an accident,,
He held a valid Mississippi commercial driver's license,

:

The Eagle combination vehicle was en route to ’fr'ubcott Texas. The driver of the

-Eagle coinbination vehiele had stopped at Buena Vists, Colorado, the night before the

accident and had departed about 6:30 a.m. on the morning of November 14. He had beén
on the rosd about 1.5 hours when the aecldent occurred,

~.
4/ K.S. Call leased the vehicle from- Unwersal L.easing Company and opcrated under (he
intrastate authorization of P1E, N /
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Highway Information

Colorado State Route 50 (U.S. 50) is a Federal aid primary rural route that extends
frem the state's eastern border to Grand Juncticn, The average daily traffic for this
roadway is 2,650 vehicles of which 18 percent are estimated to be trucks. Near the
sccident site, the highway is a three-lane undivided highway with two westbound lanes
and one eastbound lane, The three-lane segments along Route 50 are typically 1.5 to
3 miles long, and are generelly in areas where climbing lanes are needed. At the accident
site, the three-lane segment is 3.1 miles long. Impact occurred about 1.2 miles west into
the three-lane segment.

In the accident area, the pavement and shoulders are constructed of a bituminous
concrete asphalt, and were last resurfaced in October 1975. The westbound shoulder is
2 feet wide from the edgeline to the guardrail, and the eastbound shoulder is 4 feet wide ;
with a 7-foot earth ditech adjacent to the road edge. Near the point of impact, both ;
westbound lanes are 12 feet wide and the eastbound lane is 13 feet wide.

The accident curve consists of a 603-foot-radius right curve for westbound traffic.
The curve is approximately 459 feet long and has a virtually flat grade {(0.10 percent)
ascending/for westbound traffic. (See figure 9.)

The pavement markings on U.S. Route 50 from Canon City to the eccident site were
painted in May 1981 and were in goci postaceident condition, except in the impact area
where markings were exposed to fire damage. Solid white edgelines delineate both sides
of the road, and the westbound lanes are separated by 10-foot-long dashed lane lines
spaced 30 feet apart. The centerline between the east- and westbound lanes is solid
yellow for westbound traffic and dashed yellow for eastbound traffic. This combination of
yellow centerlines permits eastbound traffic to pass when there is no oncoming traffic in
the center lane,

’,.-' The shouiic. width on both sides of the road was limited by topographical
::?\straints (river on north side and steep mountain grade on south side). Because of these
i

egnstraints, the shoulder widths dic not meet the minimum American Association of State
ghway and Transportation Ofiicisls (AASHTO) specifications, The drainage swale 5/ on
he south side of the road was steep (maximum depth of 63 inches) and possibly warranted
guard:il/o prevent errant vehicles from dropping into the swale.

Exdept for the minimum shoulder width, signing, and the drainage swale, U.S. Route

_53-méar the accident site was in compliance with all applicable AASHTO and Manual on
Uniform Traffic Control Devices (MUTCD) regulations.

Original speed iimit for this section of U.S. 50 was determined from the
construetion plans, which indicated that the westbound right curve hud a maximum design
speed of 60 mph with a stopping sight distance of 475 feet, With a 603-foot-radius curve,
a 0,10 ft/ft superelevation, and & side friction value of 0.145, 8/ the advisory speed for

§/ “Drainage swale:” A low iract of land nto which water is channeled from the
surrounding area for drainage purposes.

6/ The side friction value was extrapolated by the CSDOH from the American
Association of State Highway and Transportation Officials' "A Policy on Geometric Design
of Rural Highweys - 1965". The coefficient of safe side friction varies with speed of the
vehicle, type and condition of the roadway surface, and type and condition of the tires,
The 0.145 value should accommodate for differences such as wet pavement or vehicles
with high centers of gravity.
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:his curve was calculated by the Colorado State Departinent of Highways (CSDOH) to be
about 47 mph, The MUTCD states that acurve sign {W1-2R) and perhaps supp!emented by
an advisory speed plate (W13-1) should be posted when an engineering investigation has
shown that the advisory speed on the curve is equal to or less then the speed limit. An
advisory speed plate is marked in multiples of 5 mph and the maximum recommended
speed posted is determined by using eccepted traffic engineering procedures. The speed
limit on U.S. Route 50 is 50 mph near the accident site, Speed limit signs are posted
about 4 miles east of the accident site and about 2 miles west of the accident site,

In a letter to the Safety Board, dated February 9, 1982, the CSDOH indicated that it
was going to reevaluate this section of State Route 50 to determine if changes in the
existing signing were necessary. The CSDOH has completed its evaluation and have
installed curve warning signs and 45-mph adviscry speed plates on the accident curve.

In August 1978, a similar accident occurred about 800 feet west of this accident
site. A westbound tractor cargo tank semitrailer loaded with gasoline struck two
eastbound vehiclas before overturning on its left side. Fire ensued, resulting in three
fatalities and one injury.

The CSDOH also provided the Safety Board the following accident profile data on
State Route 50 between mileposts 252,50 and 258.75. 7/ (This accident occurred near
milepost 254,70.) >

Property Damage Injury Fr.tal

-~ Period Accidents Accident Accidents Total

8-1-78 to 7-31-79
8-1-79 to 7-31-80
8-1-80 to 7-31-81
8-1-81
T S

1
1
1
1

otal

to 9-30-81
(3 years 2 month)

=l
Wi N DY O

By Accident Severity Accidents jn]'ui'ies Fatalities

-

Patal Accidents
Injury Accidents
Property Damage Accidents
Total Accidents

g

By Aecident Type

Ran Off Road

Sideswipe Opposite Direction
Rocks in Roadway o
Sideswipe Same Direction ~
Parked Car T

Box fell off trailer

Broadside

Deer hit by vehicle

Right engle accident

—_ OSSO0 0 0 W0
OO OO OO i

47" The caléulated infury and fatal accldent rate for this segment of US. 50 was
relatively low when compared to the statewide and nation wide rates, See page 23 for
further discussion. .




Pinysical Bvidence

/

/ Safety Board investigators observed tire marks, scrapes, &nd gouges in the pavement
surface at the accident site. Circular gouges burned into the pavement by the PIL
semitrailer '/heels indicated the semitrailer's final position after the impact and fire. The
Colorado State Patrol (CSP) stated that the passenger cer came to rest in the right
westbound lane and that the Eagle combination vehicle came to rest on the edgeline of
the eastbound lane, about 192 feet east of the positicn where the passenger car came to
rest, The CSP also observed tire marks in the ¢astbound 1ane (see figure 10). The marks
started 122 feet into the accident curve and then continued about 142 feet in the
direction of the accident site. The radius of curvature for the tire marks wa: determined
to be 626 feet. The D9H tractor was found with the left wheel track or the lowboy
semitrailer and the right wheel track resting on the eastbound soft shoulder. About
10 feet behind the final position of the D9H tractor, a circular section of the pavement on
the edge of the eastbound lane was missing. '

e _
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Meteorolq{lca_l Information

In November 14, 1981, the weather was reported to be mostly ecloudy with
temperatures ranging between 50° and 55° P with no precipitation. The accident occurred
during daylight hours at approximately 8:10 a.m. The sight distance from the point of
impact for westbound traffic was about 0.25 mile (1,320 feet) and for eastbound traffic
about 0.21 mile (1,109 feet). The highway visibility and pavement conditions were good in
both directions, ‘

Medical and Pathological Information

All injuries were thermal injuries incurred during the postimpact fire. The driver
and co-driver of the Eagle combination vehicle sustained second and third degree burns
over 74 and 50 percent of their bodies, respectively, The driver of the PIE combination
vehicle lived for about 10 days before succumbing to his severe thermal injuries. The
Denver County coroner's office advised the Safety Board that the driver's hospital mcdical
records revealed no evidence of alcohol involvement in this accident.

The wife of the PIE driver and all the passenger car occupants sustained fatal
thermal injuries at the scene. Because of the extent of damage to the bodies, no
toxicological evaluations were performed. Body identificetion and verification was based
on witnes3 statements of the occupants' preaccident seating positions in the cars and on
remnants ‘of clothing, jewelry, and other personal possessions found with the bodies.

Survival I{tqects e

-

- lbv‘*'-" -

One ambulance responded with the fire units from Canon City;-*hét;ever, sll
survivors had been removed from the scene by motorists by the timé the rescue units
arrived, -

“Motorists attempted to assist the survivors soon after impact, An eastbound
motorist helped the injured PIE driver into his car and drove him to a residence about
7 miles from the accident site, The resident called for an ambulance and advised the
State Patrol of the accident. The PIE driver was laken by ambulance to a hospital in
Salida, Colorado. Einergency treatment was given to the driver by Emergency Medical
Technicians (EMT's) in the ambulance. He later wes transported by air to the burn unit at
St. Anthdny's Hospital in Denver, T
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o mle ol e i e



‘ SRR
LAl 'S

ATINBAT ) ot ' R o e b

Figure 10.--Tire marks in eastbound iane.
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into her car and tock th¢m to the Canon City Fife Department where I-M s administered
emergency treatment /The vietims were taken/by dmbulance to a hospital in Canon City
and lster air evacuated to hospital burn units iy Colprado Sprmgs and Dénfer, Colorado,

A westbound motoifist helped the injured vigtimg from the Es le co ﬁ{7natio»n veh:cle

There was ine ufficlent evidence to dete min whether any of the oqupant réstraints
available in the passenger sedan or tractor-gemitrailers were in usé s?‘t the time of the
accident. o

S

Hazardous Material Information f,f

The accident occurred in a sparsel? populated remote ;}canyon ‘with steep
mouritainous terrain on all sides. At impact/the cargo tank punctlired, Spnlhng gasoline
which ignited and burned uncontrolied. 'The purning fldid flowed ta both sides of the road.
Witnesses who viewed the burning cargo tanl reported that flames extended 20 feet above
the punctured tank. - Secondary brush fire$ burned the steep rogky embankment on the
south side of the roadway. Burning gasoline ignited approkimately 400 feet of wooden
guardrail posts lining the north side cf the/roadway, colle.»:ted in fo a 6-foot swale adjacent
to the south side shoulder, and drained iAto a 24-inchr culvert extending underneath the
roadway before entering the Arkansas River. addit:on,;a 50-foot section of the
roadway was covered with hydraulic fluid releaqet from the DI9H Caterpiilar during the
fire. The entire hazardous material spill was contained w:thin & 400~ by 200 -foot area.

The dispatch officer of the CSP received initial notification of/ the accident at
8:14 a.m.” from a resident in Cotopaxi. He contacted two CSP units patrolling
U.S. Route 50 near the vicinity of the acecident and the Canon City Fire Department ang
dlspatched them to the scene.

The first CSP unit arrived on the scene about 8:21 a.m. After assessing the extgnt

of damage and injury, the CSP officer contacted his dispatcher and requested that fall

cifies on the Arkansas River downstream of the aacldent site be advised to turn off /the

dnnkmg viater drafting operations, The officer also requested that the Civil Defensg be

contacted to search for victins who may have been swept away from the scene in the/ fast
moving river which had s flow rate of 7 mph.

The firefighters arrived on the scene about 8:40 a.m, and u-ed "light water" to

extinguish the fuel fire on the PIE combination vehicle and regular water pumped from -

the Arkansas River to extinguish the remalning vehicle fires. All hillside fires.were
brought under control by 11 a.m. The Civil Deiense director later patrolled the river to
determine if any gasoline contamination had occurced and found no apparént pollution or

'\_fish Kills,

The Pacific Intermountain Express Company operated under dual unrestricted
hazardous material carrier permits in the Jtate of Colorado. The company held a special
Colorado intrastate authorlly under perihi§ No, 730 & 1 for all hazardous materia: trans-
portation, and also held an unrestrieted 41{;;3ta‘es interstate authority under ICC Permit
No. MC-730, SUB-517F. The accident curred Suripg the intrastate movement of

hazan?ous material. R Pt

/

Tests and Reseach 2 _,‘ " /

On November 19, 1881, skid’ tests Sre performed by the CSDOH, using an ASTM
skid trailer which was last callbrated t6 'ASTM-E274 standard in March 1981. The tests
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we;/e perro/rmed at 40 mpli on both wet and dry pavement, The left wheel was used to
ggherate-’longitudinal I:-:?e traction coefficient data. The results ace tabulated below:

/

Wet Pavement Skid Number

Westhound River Lane 63.9
Eastpound Lane !; 61.4
Westbound Prssing Lane 695.1
Wesgtbound River Lane = $0.9

§

Skid Numbcr

i
Dfy Pavement’ N
. 7 :

: / T
}(’estbound Passing Lane, 80.9
/Westbound River Lan¢ - 79.0
; Eastbound Lane . ' . - 1T

ANALYSIS

The Pacific Intermountain Express Company yehiclé was ;being opcerated under
appropriate parmits and regulations at the time of the accident. Although the PIE driver
had a record of traffic violations, he held a valid chauffeur's license and a valid Class A

license., Weather was not considered a factor in this}mcident.

Vehiclé Dynamies j !

, There was no evidence of preimpact vehicle mechanical deficiencies which might
haye contributed to the accident. The PIE combination .vehicle -and passenger car were
travelihg westbound in the genter.-lane-on”U.S. Reute 50 about one-half mile before
impact. The p3isseagdFvehicle which had beea trailing the PIE combination vehicle in the

/center_lane"moed to the right westbound lane. The PIE combination vehiele remeined in
_.—tne"center lane, Both vehicles continued westbound in the same lane orientation until
they entered the 603-foot-radius right eurve; About the same time, the PIE driver could
have observed the Eagle combination vehicle with flashing amber lights approaching in the
opposing teaffic lane. /The lights of the Eagle combination vehicle wers on to warn all
traffic that it was carrying & wide load. The Safely Board believes that the PIE drive.
perceived the potential danger and attempted to steer his vehicle into the right westbo''~d
lane to avoid impact. At that point, the PIE combination vehicle became unstable
because of its high center of gravity (C.G.) and the centrifugal forces acting on the C.G.
The PIE combination vehicle began to roll toward its left side and to move laterally into
the eastbound lane as indicated by tire scuff marks. The PIE combination vehicle initially
contacted the left side rearview mirror and left side handrail on the Eagle tractor end
then impacted the ripper blade of the D9H Caterpillar tractor being transported by the
Eagle combination vehicle.

Impact probably occurred between the left front corner of the ripper blade and the
overturn roof rail across the top of the cargo tank., During postimpact inspection, e large
section of the overturn protection roof rail of the cargo tank was found lodged underneath
the work light on the DSH tractor. In order for the ripper blade to have contacted the
roof rail, the cargo tank semitrailer would had to have been in a rollover attitude during
the impact sequence, The angle of impact between the vertical centerline of the cargo
tank and the left rear corner of the D9H tractor was estimated to be 44°% 8/ (See
figure 11.)

8/ Angle of Impact based on loaded height of cargo tank semitrailer and ripper blade-to-ground
dimension,




Figure 11.--Vertical angle of impact between the PIE and Eagle
combination vehieles,
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Impact Speed

Although the critical speed of upset for a 9,000-gallon conventicnal MC-306 cargo
tank-semitrailer was calculated to be about 64 ph using a curve radius of 622 feet, 9/ a
superelevation of 0.10 foot/foot, and a critical side frictional coefficient of 0.34, 10/ the
PIE combination vehicle probably would not have been capable of traveling at that speed.
The maximum within gear speed for the PIE combination vehicle on the 0.1 percent
upgrade where the accident occurred was about §0 mph. 11/ The accident vehicle had
negotiated a curve about 0.45 mile east of the accident site that had a tighter radius
resulting in a critical speed of upset of 61 mph. Aiter the curve, there was a 500-foot
upgrade of 4.9 percent, which should have slowed the accident vehicle, The Safety Board
concludes that the PIE combination vehicle was traveling about 60 mph when it entered
the aceident curve. At that speed, the centrifugal force being exerted on the PIE
combination vehicle was approximately 33,000 pounds. However, the lateral foree needed
to overturn the PIE combination vehicle was about 43,000 pounds at a loaded vehicle C.G.
- height of about 70.7 inches. The PIE combination vehicle could not have overturned at
the estimated speed of 60 mph unless the PIE driver had initiated some action which
would have reduced the vehicle's critical speed of upset. The Safety Board believes that
the PIE driver, on perceiving the potential danger of the Eagle combination vehicle,
attempted to steer his vehicle into the right westbound lane to avoid impact. This
maneuyer caused the vehicle's turning radius to shorten to something less than the radius
for the accident curve, and consequently reduced the vehicle's critical speed of upset for
this curve. As a result, the PIE vehicle crossed the highway centerline and began to roll
over.

Witnesses who observed the westbound PIE combination vehicle prior to impact did
not see any brake lights activate during the impact sequence,. The PIE driver apparently
did not apply his service brakes either before or after impact.

The PIE combination vehicle traveled approximately 268 feet after entering the
accident curve to the point of impact with tive Eagle combinution vehicle., Assuming that
no braking was fnitiated by the PIE driver and that the only retarding forces acting on the
vehicle were fir resistance and tire rolling resistance, the Safety Bo;ard estiinated the
speed of impglet to be about 56 mph. /

The dfiver of the Eagle combination vehicle stated that he Avas traveling about
35 mph before impact. His vehicle came to rest ebout 10 feet after impact primarily
because tife impaet pushed the D9H tractor slighily off the lowboy Semitrailer, which dug
into the sbft shoplder and acted as a large brake on the Eagle combination vehicle,

Visibility/in the vieinity of the accident site was not a facfor in this accident. The
stance’ was at ieast 0.21 mile (1,100 feet) in both dir?!tions near the accident.

ing the. vehicle speeds of the PIE combination vehicle gnd the Eagle combination

97 'é'éLTF\Tgf radius of the left tire was 626 feet. However, yhe accident vehicle's center
of gravity yas transversing a 622 foot radius. )

10/ Critichl side frictional coefficient was established baged on test data from "Safer
Gasoline fankers for Michigan" dated March 1981, publishgd by ilighway Safety Research
Institutg, Vol. Il Number §, The critical frictional eoeffieient is the surface coefficient
which niust exist if the vehiele is to tip (upset) before sliding, and is normally higher than
the side frictional coelficient (0.145) for worst case cond{tion as referenced on page 14.
11/ Speed determination was calculated based on information supplied by Kenworth Truck
Company. (See appendix C.) -
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vehicle ivere 60 (88 feet/seconds) and 35 moh (51.33 feei/seconds), respectively, both
drivers should have had an unobstructed view of each other for at least 12 seconds before
impact,

Highway

The CSDOH reevaluated the section of State Route 50 which included the accident
site to determine if changes in signing were necessary, As a result of its evaluation, the
CSDOH installed curve warning signs and 45-mph advisory speed plates on the accident
curve. Although the existence of these signs might have been desirable at the time of the
accident, it is doubtful whether they would have influenced the outcome of this accident,
The accident curve was designed to permit vehicles (except those with a high C.G.) to
operate at a maximum speed of 60 mph and should have been negotiable on dry pavement
at the posted speed of 50 mph, Had both curve signs and both advisory speed plates been
in place prior to the accident, they probsbly would net have caused the PIE driver to slow
down. Witness accounts indicate that the driver had passed a similar set of curve signs
and advisory speed plates for a much tighter curve about 0.45 mile before reaching the
accident site and that he did-not reduce speed.

Since vehicle activity before and after impact was confined primarily to the
roadway pavement, improvements to widen the shoulders and to install a guardrail in front
of the drainage swale probably would not have affected the accident dynamies. Impect
occurred In the eastbound lane, and all the acecident vehicles came to rest either on the
paved surface or straddling the pavement and shoulder. In addition, the topographical
limitations in this area -- the river and the steep mountain grade -- probably would not
permit such 1mprovements without major reconstruction.

A review of the accident history for U.S. Route 50 reveaied that this section is not a
high accident location. From August 1978 through August 1981, 23 sccidents oceurred cn
a 6.25-mile section of the road of which the accident site is the midpoint, Using the
average daily traffic, the «dmbined injury ind fatal accident rate for this segment of U.S.
Route 50 was calculgtetfto be about 48.28 s.~cidents per 100-million vehicle miles (MVM).
This rate is relativély low when compared to the statewide and nationwide 12/ rates that
were 65.15 and 79.13 accidents per 100-MVM, respectively, for Federal-aid, other
primary, arterial, and rural roads. This accident and two other fatal accidents involved
vehicles with high C.G.'s that went out of control and sideswiped ‘oncoming vehicles in the
opposing traf(ic l1dne, In all three fatal accidents, the vehicle drivers were exceeding the
. posted spead limit. As a deterent against speedmg, the CSP has increased its
enforcement effort along this sectipn of the road sinece January 1981 and has issued
70 percent more speeding citations or,U.S. 50 from Parksdale Bridge to Cotopaxl. At the
time of the accident, two CSP units were on this section of U.S. 50 for speed enforcement
purposes, Reportedly, one of the Awo CSP units was issuing a speeding citatwn to a
commercial vehicle when the CSP v/as notified of the accident.

Survival Aspects / e

-

The PIE combination \}ehi e slid to rest on its left side about 300 feet from the -

pointiof {inpact. The released gasoline ignited immediately after impact probably because
of the sparks generated during the collisicn with the D9H ripper blade, which was made of
high strength heat-treated steel. Released gasoline spread rapidly over a 400-foot
section of roadway, with flau}\es extending 20 feet high, ;(%ee appendix D.) Fire engull‘ed

12/' Fafal end Infury A Accident Rates on Federal-Aid and other highway systems/lg’lg
FHWA May 1981, A
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i both combination vehicles by the time they came to rest. Because of the rapid spread of
the fire, the driver of ‘he passenger car following the PIE combination vehicle did not
' ave sulficient time to avoid driving into the wall of flames before coming to rést.

!

gy

The fire resulting from the gasoline release fatally injured eight persons and
seriously injured two. The driver and co-driver of the Eagle combination vehicle survived
the secident. At the time of impact, the co-driver was asleep in the tractor's sleeper
berth. The driver stated that he awoke the co-driver as soon as the vehicle came to rest
after :mpact, and they both jumped from the burning tractor and ran to safety, However,
their brief exposure to the intense fire resulted in severe burn injuries.

J T
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-~ One occupant of the passenger car involved in the accident managed to get out of
the car, but was incapacitated by fire before he could escape to safety. One other
occupant was able to get out of the car partially before becoming incapacitated. The
remaining occupants perished inside the car. The intense fire prevented witnesses from
reaching and-rescuing the other victims. The fatally injured would have survived the
accident-fied a fire not erupted after impact. There was no evidence of egress problems

/or"'Sf occupant contact with vehicle striictures observed during postimpact inspections,
The use or nonuse of occupant restraints did not play a part in this accident because there
were no impact related injuries. ;
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The driver of the PIE combination vehicle ran through the fire to the river to
extinguish his flaming clothes; but he suffered fatal burns from his brief exposure to the
fire, The PIE driver reportedly stated that he had been thrown through the windshield
when his vehlele came t6 rest against a rock outcropping on the south shoulder of the
road. However, his reported statement could not be confirmed. Because of extensive

e m - .burn injuries, no evidence of soft tissue injuries could be found on the driver, nor were

f biirh upits in the State were prompl and well coordinated because of the proximity of
:_ , airports and-medivac facilities.

Driver Patigpue

;--...,_____ The PIE driver was employed by two companies during the period November 2-14,
£ 1981, -- part-time as s driver of commercial vehicles for PIE and full-time as a backhoe
L and cable plow operator for Redlands Construction Company. Neither company was
i - gware that the accident driver had a seczond job. He had obtained full-time employment
4 with Redlands Construction Company atfout 3 weeks after being hired as a truckdriver for
| PIE. ‘
s o ,
Table_1.is &-sumnmary of the estimated time spent on both jobs from November 9
{ through November 14, 1981. The table reflects travel time to and from the Redlands
i constructlon job site which was located about 20 miles outside of Gunnison. It is not
i knowr how. far the PIE driver had to travel to pick up the corabination vehicle used on his
$.. -
RS _ part-timejob. W
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Table 1.--Summary of the estimated tirne PIE drive"r' spent on b&-\t\ jobs.
N

Estimated Estimated .
Time in Service 13/ Travel Time Time Last.
Date ... PIE (hrs) . Redlands(hrs) To & From Redlands Job 24 _hotrs

11-9-81 R 10
11-10-81 7 T 17
11-11-81 3* - 13
11-12-81 0* 10
11-13-81 3 13
11-14-81 i 0 1

20 0

Percent of active time = 70/128 = 55; where 128 = 5 days plus 8 hours,
*Estimated time based on conversation with PIE supervisor on November 19, 1981.

On the day preceding the accident,,’the PIE driver hud worked at his normal
full-time construction job with Rzdlands, The driver departed Gunnison at 8:30 p.m. that
evening on a 5-hour, one-way trip to DuPont, Colorado. He arrived in Dulont about 2
a.m. on November 14, loaded his vehicle with 9,000 gallons of gasoline, and departed
DuPont for the return trip to Gunnison about 3:25 a.m. Sirce it takes about one-~half hour
to load the cargo-tank, there is approximatély 1 hour between 2 ond 3:30 a.m. where the
driver's actions are unaccounted for. The PIE driver would have been able to rest only
during tw periods within the 24-hour period before the accident -- the 2.5-hour interval
between jobs on lN}emﬁér 13 and the i-hour interval in DuPont on the morning of
November 14, 198t

It is estimated that the PIE driver had been active in both jobs about 20 of the last
24 hours. In addition, from November 9, 1981, to the time of the fatal accident, the ;
driver had been active on both jobs for 70 hours out of a total of 128 available hours. This:
does not ttlkeTinto account any time for performing other daily activities related to his
personal and family responsibilities, Thus, it is suspected that the PIE driver rested only
minimatly during this time period and probably was experiencing fatigue because of
insufficient sleep. :

The counter clerk.at McDonald's indicated that the driver "looked tired.," According

,to the clerk, his eyes were "droopy" as though he had been up very laté the night before.
./ The Safety Board believes that because the PIE driver had rested only minimally during
the 6-day period preceding the accident he was severely fatigued soias to impair his

.- judg nent and motor skills.

-

' . . \
. - —"THe lack of sleep can result in one of two types of fatigue; cumulative or acute

fatigue. Cumulative fatigue is the- result of incomplete mental and/or physical

-~ Fecuperation between tasks perforified over a period of days or weeks.| Acute fatigue
-.._results from a single prolonged period without sleep, Common symptoms of fatigue
_include increased reaction” time, Increased time for visual accommodation, decreased
-7 attesiigy span, and increased susceptibility to error. One or more of the avae symptoms
137 Although the is_sketchy, it is suspected that the driver msy have worked a
similar.rchedule for the week preceding the time listed in table 1. The table assumes that

the PIE driver was driving at all times on his part-time job, \

\
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are likely to result in a performance decrement, 14/ In studieq conducted by the Federal
Aviation Administration and the U.S. Alr Force, 15/ it was shown that after at least
24 hours: without sleep, test subjects suffered serious decreme:Ets in the performance of
monitoring and tracking tasks. Both of these tasks are criticdl to operating commercial
vehicles; Another study performed by Human Factors Research, Inc, 16/ indicated that
more accidents occurred later in trips, confirming that !fatigue affects vigilance
performance. .

The Safety-Board believes that the PIE driver's perfojkmance was impaired as a
result of cumulative fatigue and aggravated by the total la of sleep in the 24-hour
petiod just before the accident. Considering the fact that the accident occurred in the
last 120 miles of a long hdul trip during the early morning hodrs and that the driver had
been active for the last 24 hours leads the Board to conclude that the driver's actions
were.dmpaired by fatigue. ,

Drﬁef,lliﬁiﬁ and Carrier Policy

A review of the driving history of the PIE driver revealdd that he had received four
citations for speeding violations from February 1980 through October 1981, the last of
which was issued 7 days after the driver was hired by PIE. | Three of the four speeding
citations were issued when the Adriver was operating a gommercial vehiale. The driver
reported two commercial speeding citations on the PJE employment application, dated
October 9, 1981, The third commercial speeding citation yas issued 7 days after the
driver was hired by PIE, T

After filing his incompléte application on October 9, 1981, and while his record was
being checked, the PIE driver was permitted to drive the bulk hazardous material tractor-
cargo tank semitrailer. No Federal regulation disqualifieq a driver with four speeding
convictions from driving a bulk hazardous material commercial vehicle, The Safety Board
believes it is essential thaj carriers. be able to promptly verify the information reported.
on_an employee's application in order to identify poten fally high-risk drivers and to
sereen out those applicants considered unacceptable for érivlng bulk hazardous material
vehicles, The Safety Board further believes that motor ‘carriers should establish more
rigorols qualificatiors snd standard procedures for selecting new employees, especially
bulk hazardous material drivers, and ensure that the estpblished qualifications are met

before a driver is allowed to perform driving duties, :

Careful monitoring of newly hired drivers is needed to assure that any indication of
unsafe driver performance is identified. The company also should develop appropriate
written disciplinary policies to correct deficiences identified in the monitoring program.
For example, the PIE driver's manual, given to all new drivers, states that the company
speed limit 18 55 mph, However, the manual does not Specify what number of speeding
violations would be considered unacceptable for commercial drivers and does not specify

14] Mohler, Stanley R., "Fatigue in Aviation Activities," AM 65-13, Federal Aviation
Agency, Office of Aviation Medicine, Clvil Aeromedicel Research Institute, Oklahoma
City, OK., March, 1965 ‘ !

15/ Collins, William E., "Some Effects of Sleep Deprivation on Tracking Performénce in
Static and Dynamic Environments, "FAA-/..M-78-12, Office of Aviation Mediciné, Federal
Aviation Administration, Washington, D.C.; and, Hauty, G.T., and R.B. Payne," Fatigue,
Confinement, and Proficiency Decrement,"” Dept, of Experimental Psychology, USAF
School of Aviation Medicine, Randolph Air Force Base, Texas. ' .
18/ Harris, Willlam, "Fatigue, Circadien Rhythm, .Truek Accidents,”” Human Factors.-
Research, Incorporated, Goleta, Cealiforniea.




AT g ORI DO g L N (T B, S PR TESPIRE I g, e ;\ R S R )
“

L]

/

what disciplinary action would be taken for repeated violations or for delayed ‘reporting of
such violations to the company.

In 1980, the Safety Board conducted a study of accidents involving commercial
vehicle drivers. 17/ The study reviewed driver disqualification and drlver sereening
requirements of the Federal Motor Carrier Safety Regulations. That study noted that the
motor carrier is responsible for determining whether the driver '"nleets minimum
requirements for safe driving,” but the minimum requirements are not
regulations, The Safety Board found that the requirement for the motor carrier to "give
great weight" to certain violations provides vague and subjective guidange in determining
what constitutes’ "minimum requirements for safe driving.,” Consequéntly, the Safety
Board recommended that the Federal Highway Administration (FHWA):

f’

Evaluate the need f{or, and feasibility of, specifying in the Federal Motor
Carrier Safety Regulations a threshold level of trgffic viglations, based
upon the fotal number and relative seriousiess of the viglations, above
which a driver is disqualified to operate a commercigl vehicle, and
within 1 year publish the findings of the evaluation fin the Federal
~ Régister for public comment o\initiatejf‘ approprigite rulemaking.
(H-30-17) TN : .

In its reply to this recomrﬁendatlm?, the FHWA stated,\ol‘n{\ugust 21, 1980:
e . - d B

Through the issuance of an Advance Notice o\f\P rosed Rulemaking
(ANPRM) the Federal Highway _Administration/\will - be seeking
information concerning ways to establish disqualifichtiohgules aimed at
those persons who repeatedly violate existing traffiq laws, \\

- The Safety Board has been informed by FHWA official£ that the ANQI{_M' project,
still is active but that it has been placed in a low priority sjatus. Therefore,\the Safety
Board reiterates and urges expedited action on recommendation H-80-~17 issue Jo the
FHWA on February 15, 1980, concerning disqualification rules {or drivers of commyreial
vehicles transporting hazardous materials end othe: commodities, )

. f .
! CONCLUSIONS ,.*'

\ ;
Findings .
\ |

1., The PIE combination vehicle was being Opera,(cd under appropriate permits and
\ regulations at the time of the accident. ’

2, \ The PIE driver held a valid chauffeur's lic/nse and a valid Class A license at
the time of the aceident.

Y .. There was no evidence of prc’:impact mecghanical defieiences which might have
- dontributed to the accident., | ,

.,
4, '*athe‘r%{s not considered a factor in/(his accident.

PP /

177 "Safety ffectivene\ss‘ Evaluatién of Detegjtion and Control of Unsafe Interstate
Commercial Dpivers Through™the National Dfiver Register, State Driver Licensing
Policies and the Federal Motor Carrier Safety Regulations,  (NTSB-SEE-80-1,
February 15, 1080) -

\
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The PIE combination vehicle was traveling about 60 mph when the driver
perceived the danger of a collision with the Eagle combination vehicle
approaching in the eastbound lane and took evasive action. The Eagle
combineation vehicle was traveling about 35 mph when its driver took evasive
steering action to avoid impact, ,

The accident sequence was ‘nitiated by impact betweer the left front corner
of the DSH tractor and the overturn rodf rail on top of the PIE semitrailer.

N\ The vertical angle of impact was estimated to be 44° indicating that the PIE
ombination vehicle was in an overturn orientation.

Thé\la'ék of curve warning signs and advisory speed plales at the accident
curve was not considered a factor in this accident, "

\ ' '
All fatelities and serious infuries resulted from burns incurred during the
postimpact\fire. The intense fire trapped vietims and prevented witnesses
from reaching them,

Three of the folr speeding citations received b, the PIE driver were obtained
while operating a¢ommereclal vehicle. No Federal regulation digqualified a
driver with four speading violations from driving a hazardous material vehicle.

The PIE driver was actively employed in two jobs at the time of the aceldent.
Neither employer was aware that he had a second job.

AY
The PIE driver was suffering from cumulative fatigue at the time of the
accident, .

L

The PIE driver's manual does not adequately define company policy regarding
driver disciplinary actions for speeding violations.

Pacific Intermountain Express should not allow newly hired employees to
perform driving duties until their driving records have been verified.

Tue FHWA rulemaking project to issue an Advanced Notice of Propose]
Rulemaking which defines drivers disqualification rules has been placed In a
low priority status.

Probable (_}guse

The National Transportation Safety Board determines that the probable cause of this
aceident was the failure of the Pacific Intermountain Express truckdriver to maintain his
vehicle within the proper traffic lane during an evasive maneuver in a right curve at a

- speed in excess of the vehicle's critical overturn stability. Contributing to the driver's

loss of control was the driver's cumuletive fatigue. Contributing to the accldent severity
and loss of life were the puncture of the cargo tank and the ignition of the released

. gasoline cargo iinmediately following impact,.

RECOMMENDATIONS
: \

As a result of its investigation of thls'-kcéiaem, the National Transportation Safety
Board made the following recom-uendation) : ' 1

i :
\ .

\
]
[

--to the Pacific Intermountain Eipl(css }2 mpany:
. \ *

I R | .
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Establish quallt}oéflons and standard proc¢edures for selecting new hire
hazardous material drivers, and insure that the established quatifications
and procedufes are adheied to before a driver is allowed to perform
driving duties, (Class If, Priority Action) (H-82-19)

.
e A
PR ﬁ‘,d"‘“m‘q“-w" e
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Incorporate in its Driver's Manual for the Bulk Commodity Division, a
requirement for drivers transporting bulk hazardous materials to
promptly report. the receipt of specified traffic citations, and a
stdtement of . compeny policy as to disciplinary actions which will be
taken in- the event™Qf speeding or other unsafe driving practices. |
{Class 'l, Priority ActionN(H-82-20) . .

L o
Fy

]
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~-to the National Tank Truck Carrie
‘ ~
i ©  Diss¢dminate to its membership, especially hazardous material carriers,
' the bircumstances of this aceident and.urge the member companies to
estgblish qualifications and standard precedures for selecting new
operators of hazardous material vehicles. -(Class Il, Priority Action)|- ~
(H#82-21) ,* ‘ o
3 -
In uddition to these recommendations, th¢ Safety Board rgi&e@s and jurges
;expedited action on the previous recommendation made- to the Federal Highway
{ Administration on February 15, 1980, concerning disqualifi¢ation rules for driyer of
' commerelal vehicles transporting hazardous materigls and other commodities:

-

0 ey e g T T
'

- Catrier Safety Regulations a thresholdilevel of traffic violations, basdd

1

f’ Evaluate the need for, and feasibility Bi, specifying in the Federal Motdr
f ubon the total number and relative segiousness of the violations, aboye¢

- /which a driver is_disqualified to opepate a commercial vehicle, ahd
LA within 1 year. .piblish the findings o{ the evaluation in the Fedefal
Registerf.fof public comment or ipitiate appropriate rulemaking.

(H-80-17)

. 7y
BY THE NATIONAL TRANSPORTATION SAFETY BOARD
~ t
| /s/. JIM BURNETT
/ Chairman

!

)3/ PATRICIA A. GOLDMAN
/ Vice Chairman

/

/s/  TRANCIS H. McADAMS
! Member

! /st &.H. PATRICK BURSLEY
’ - Member

/ June 22, 1982
!

—
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APPENDIX A

-”

. PARTIES TO THE INVESTIGATION
’tTgation ’

The National Transportation Safety Board was notified of the accident at 2:55 p.m.
on November 14, 1981 Investigators were dispatched. from the Washington, D.C.
Headquarters on November 15, 1981. Safety Board investigators were assisted by

representatives Q\' the Colorado State Police, the Office of Motor Carrier Safety, the
Colorado Department of Highways, and the PIE Bulk Comrmodities Division.

e B et e ol ol
b “ . 4 .

Al

.
o R Ny MR
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L investigation.

There ﬁvere no depositions taken nor a. hearing held in conjunctlm with thi&
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APPENDIX C
GRADEABIUITY AND WITHIN GEAR SPEED CHART

GRADEABILITY AND SFPEED CHART FOR 193110
ENGINE MODEL NTYC(C)400 B1G CAM
RPM 1300 3400 1%00 1400 131700 1800 1900 2000 2100

TOR(FT-LBS) 1114 1140 1150 1142 1123 1100 1070 1035 1000
TRANSMISSION MOLEL RTO-12513

KEAR AXLE MODEL SOHD RATIOC A.330 FROHTAL AREA 75,0 SQ. FT, "
TIRES - 479.d REV/MI. MICHELIN 11X24.% G -~
GROSS VEWICLE WEIGHT 80000, ALTITUDE CORR., 0.00 ROLLING RES. /5 x

HFH 3.0 3.2 3.9 4, 2 e Ty 4,9
BRADE 31.1 1.4 30.7 29.8 27.9
TRANSNISSION RATIO D/L RPH =  23% RPM DKOF =»
MPH 4,5 €9 6.2 8.6 6.9 743
GRADE " 20.3 20.5 20,0 19.4 18.7 1841
THANSMISSION RATIO D/L RPH = .~ 343 RP”DROP
NEH ‘ .1 8.0 8% ?.0 \ AL
ADE 14,5

L-FRANSMISSION RATIO
MPH 8.2 -
GRADE 10. 4
1nnnsnxssxon RATI10

HFH 11.1

 GRADE 7.3
TRANSMISSION RATIO
Mf M 1$.2
GRADE 4,7
TRANSM1ISSION RAYIO

 MFH 17.6
BRADE ; 4.0
TRANSMISSION RATIO
MFH l 20,8,
GRADE 3.1
TRANSMISSION RATIO
HFH ,14,0
GRADE " 2.5
TRANSMISSION FATIO 1, 3,o
MFH y, 27.9 30.0 3
GRADE - 1.9 1.9
TRANSHISSION RATIO 1.170 ,
HPH,‘ 320! 3‘06 37.1

TRANSMISSION RATID 12.500 B/L RPM = 148 ﬁ/h DROPf
4’3/9
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14,6 14,3 13.8 13.3 /12.8
D/L RPH = 440 ‘W DROP
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10.5 30,2 9,9 9, 9.2
D/L RPM = 421 7/ KPM DROP

1
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4.0 3.9 37
D/L RPN = 114
27,2 28.8 Y0.4
3.1 3.0 /2.9
D/L. KRPH = 1337
31 3 33.2/ 3%.0
f’ 2.2
DIL RPH ul /1959

36,4 3§/6 40,7

1.8 !£€7 1.4

D/L RFM & 3794
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1.3 7,01 -~ .0
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43_.;( $2.1 55.0
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é——i"ﬁ/\— 14— |
p o{ INSTRUCTIONS

1 [ A ] ¥ - '
U ITAC NI | 1reFER TO GRID ON
MAP
2 READ GHID LEFT TO
RIGHT FOR X
AREAD GRID TO? TO
BOTTOMFORY _ -
4 INTERSECTION X

FATALITY LOCATIONS }-
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|

N
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\k AND Y INDICATE
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VISIBILITY ~ PRESENTV/EATHER
90 miles ) NONE
NYPE O ACCIDENY HiGHWAY
LOCATION: CANON CITY, COLORADO

DATE OF ACCIDENT: NOVEMBER 14, 1981 0810 HRS MST

TIME OF EVENT DISPLAYED: 0810 HRS MSY

PRODUCT: GASOLINE

CONTAINER TYPE: MC306 TANK ‘
QUANTITY OF PRODUCT: 8988 GALLONS {34,022 LITERS) 21
MAP BASE: USGS 7% MINUTE ENLARGEMENT
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L1 1 1 |
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INSTRUCTIONS

1 REFER TO GRID ON
MAP

2 READ GRID LEFTTO |
RIGHT FOR X -

3 READ GRID TOP TO
BOTTCM FOR Y

4 INTERSECTION X
AND Y INDICATE
APPROXIMATE BODY
LOCATION ;

FATALITY LOCATIONS
X Y |
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16.3 125;‘
16.6 12.0

. S UTM GRID AND 1980 MAGNETE NORTH 16.0 12'8-
« CECUNATION AT CENTER OF SWEET 16.0 12.’

Temp ’ SKY CONDITION
f]610 MOSTLY CLOUDY

/

VISIBILITY : | PRESENT WEATHER

, i1 s MILE” v JY\\ | LOCATION: CANON CITY, COLORADO '
- T J S G ‘ DATE OF ACCIDENT: NOVEMBER 14, 1081 0810 HAS MST
=2 YIME OF EVENT DISPLAYED: 0840 HRSMST

E 3000 '3600“?EET PRODUCT: GASOLINE
- ¥ )| . '

CONTAINER TYPE: MC308 TANK

} _ = | QUANTITY OF PRODUCT: 8988 GALLONS (34,022 LITERS)
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