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The safety 1ssues discussed in the repott anclude  ad

7 equacy of driver training; annual teviews of -
driver performance rocords Ly Greyhourid fersaniet,

and Feieral regulaticns concerning these
eriial drivers; and skid

reviews, Federal requlationis concermng medical certilication of comm
accident reduction effort by the fecne

ssee Department of Transportation
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About' 0:45 a.m., central standard time, on November 19, 1988, an
intercity bus with 45 occupants

v Lraveling southbound through a construction
zone on Interstate ighway 65 i
control during a s » rotated 190 degrees clockwise in the
southbound )anes, overturned on its Jefy side, and came to rest facing
northbound on the southbound embankinent
bus was traveling at a hi
unrestrained bus driver and 38 Passengers were injured in the accident.
Twelve passengers sustained serious tnjuries, and the bus driver and 26
passengers received minor injuries.
Injured persons were taken to

The Nationa) Transportation Safet
Csuse of this accident was 'k

the regulatory timit and tco great for existing weather conditions, which
resulted in the bys drivey’

control were the
censtruction zone.

| , | | B
the safety isiyues discussed in the report include: !
0 Adeguacy of driver training. .!1
0 Annual reviews of driver performance records by !
Greyhound personnel, and Fedeora) regulations :
concerning these reviews,
0 Federal requiations concerning  medfcal
cerlification of commercial drivers,
0

Safety Recomm

Lines In:z.,

the Tennessee Oepartment of Transpor
Highway Administyation.
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EXECUTIVE SUMMARY

n Nashville, Tennessee

» Suddenly went out of
teering mancuver

. Witness reports indicate that the

gh rate of speed in corditions of heavy rain. The | 3

Six passengers were not injured. 3
seven area hospitals for treatment .

y Beard determines that the probable
e operation of the bus at a speed that was above

s loss of control. Contributing to

| the loss of
variant frictiona) properties of the

travel lanes in the

Skid accident reduction offorts by the Tennessee
Bepartment of Transportation,

andations dddressing these issyos were made to Greyhound

tation, and the Federat



NAYIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

HIGHWAY ACCIDENT REPORT

GREYHOUND LINES, INC,, INTERCITY BUS
o LUSS OF CONTROL AND OVERTURN,
INTERSTATE HIGHWAY 65 1N NASHVILLE, TENNESSEE
NOVEMBER 19, 1988

- INVESTIGATION
The Accident

About 3:45 a.m. central standard time on Saturday, Ncvember 19, 1988, an
intercity bus operated by Greyhound Lines, Inc., departed Louisville,
Kentucky, heading south toward Nashville, fennessee, with several
intermediato stops en route. The bus was on a regularly scheduled vun that
originated in Cincinnati, Ohio, and was due to terminate in Tallahassee,
Florida. There was a change of drivers in Louisville. The bus had been
scheduled to leave that city’s terminal at 3:15 a.m., but the departure was
delayed approximately 30 nminutes because of heavy rain in the area.

The bus arrived in Franklin, Kentucky, the last scheduied stop before
Nashville, about 6:05 a.m. 1t left aboul 6:15 a.m. with 44 passengers and
entered Interstate Highway C5 (1-65). (See figure 1.) shortly after that,
the bus driver directed the bys from the rignt to the left southbound 1ane,
but he soon returned Lo the right and remained there. He did so, the bus

driver later expiained, because rain on the side mirror was limiting his
rearward visibility; and also because of the rain, he was uncomfortable

maintaining a speed of &5 to 60 mph, which was the speed of traffic in the
teft lane,

An 8.1-mile portion of 1-65 in 5 under construction
at the time. At the beginning of th ret » there was a shift ip
the two trave) lanes, ) became the temporary
inside lane (lane 2, gure 2) and the paved right shoulder became the
temporary outside }ane {(tane 1). The shoulder was repaired and reinforced to
strengthen the pavement, wherever necessary, to accommodate traffic during

construction. j ‘ out 4/10 nile before the beginning of the
isi tane. Although the sign
later indicated that he

As the bus approached the construction zone, the bus driver said, he had
"every intention of getling over to the left lane," but traffic in that lane
prevented him from doing se. With no vehicles obstructing his nath in the
right lane, he decided to stay there. Once in the construction 2one, he
still did not find it possible to change lanes.
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Figure 1.--Map showing bus route and accident location.




P\J*“Mf*;_

Serab marks

, Q_Qo’::}ononganenc‘oococQ,_:,:‘o,.D
[ f Asphalt Overlay |

] de | $2 |
o o F¢

New Middle Lane (014 ITISlde Lﬂ.‘."‘ﬂ) (3’ o o Q \\\‘ o Faint tire mjﬁs

A . ——

w——

L

Ne.r m:!w R ’ T - - T T T s e e e
: @ Charnelizing Barrels Scaie: 1"~ 20°

i A\ 0

E 0

Figure 2.--Accident scene diagram.




. e | = sl 4 A‘ A i * Gl
<okt e R e

g
e
1

Skies were overcast at the time, with moderate to heavy rain,

the nassengers later indicated that the bus driver was driving too fasi for
conditions. One passenger commented that, during the trip. "he was passing
every vehicle on the road.” The driver of a car that was passed by the bus
Just before the accident estimated that the bus was traveling at 65 mph.
The posted speed limil for the highway was 55 mph, but in the construction
zone it was reduced to 45 mph. The bus driver later stated that his speed
had been 55 mph, but that in the construction zone at the time of the
accident he was traveling at 45 miles per hour. However, he also indicated
that from the time he entered the construction zone until the accident, he
did not look at his speedometer.

Avout 6:45 a.m., after the bus had been traveling tn the construction
zone  for approximataly four miles, it was passed on the left by two
automobiles, one following closely behind the other. According to the bus
driver and witnesses, the first of these moved right, in fiont of the bus, to
allow the other to pass. As a result, the bus driver later said, the
distance between the bus and the next vehicle in front was reduced from 6-8
seconds to less than 3-4 seconds.' The bus driver indicated that he was net
comfortable with this amount of following distance and chose to steer into
the adjacent left lane without braking. Instead of staying in the intended
lane, the bus continued fartker leftward into the next lane, wnich was closed
to traffic because of the construction. (See figure 2.} The bus driver was
able to steer back toward the right, but after returning to the inside travel
tane  (lane 2), the bus began to rotate clockwise. After rotating
approximately 190°, the bus left the right side of the roadway and overturned
on its left side. The bus struck several trees and came to rest facing north
on the southbound embankzent . There was no fire. (See figure 3.)

In addition to the bys driver, there were 37 adnlts, four children, and
three infiants on board. The driver, who was not wearing his lapbelt, was
ejected out the front of the bus, landing on the windshield, which remaincd
intact after detaching from the bus. None of the passengers was ejected from
the bus, and, following the accident, most were able to exit the bus
unassisted or with the aid of motorists who stopped to help. In the majority
of cases, the passengers went out through the windshia'd area; some, though,
crawled through an opening found in a damaged portion in the left rear of the
bus, or througk right side windows. By the time emergency response personnel

arrived at the scene, only five passengers, all incapacitated, remained in
the bus.

The Mashville Mutropoitan fire Department Communications Center was
notified of the accident at 6:50 a.m. The first rescue unit arrived on the
scene four minutes later, and the first arbulance one minute after that,

SR T — e e,

’Under Greyhound procedures, following distance is 2xpressed in seconds,

f.e., the interval betuwecen the moment the vehicie in front passes a given
peint or. the highway and when the bus nasses the same point. At 45 mph, 6.8
seconds is equivalent to 395-%527 teet, and 3-4 seconds would be 197-243 feet;

8t 65 mph, 6-8 seconds is cquivalent to 571 762 feet, and 3-4 reconds would
be 285-383 feet,
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The total fire department response consisted of npipne amhu]ances,.twe rescye
units, one fire engine, and one high rise rescue unit,? along with the five
Chief a~d three assistant chiefs,

A triage area was established at the site
at 7:00 a.m., ard a multip?e~casualty tnergency plan was activatad at 7:20
a.m.  Under tnat plan, additicnal medical units both withir and outside the
county provided buckup service at fire

stations in the event of e¢dditional
emergencies. The Nashville Hetropolitzsn p

\ olice Department was rotified of
the accident at 7:03 a.m. and responded with a supervisor and seven police
units tu investigate the accident and cont

rol traffic, At B:27 am the Jast
fire department unit refl the scene. '

Injuries

A1l bus occupants were transported 4o seyven

addition to the emery

Tocal hospitals., In

ency vehicles, a transit by provided transportation;
One passenger wis flown to Vanderbilt

_ University Hospita) by helicopter. Tthe

bus driver systained a minor back spratn: he was treated at 3 hospital and

. released. Of the 44 passengers, 13 were admitted o four hospitals.

5 including one infant with miror injuries adnmitted for observation; 25 were
3 treated and rel:ased;: angd 6 etther refused treatmant or were not injured.

;g ' lnternational Civil Aviation Organization Injury Criteria

Oriver Pacsengers Total ﬁi-
Fatal 0 0 0 t:ﬁ
y Serious 0 12 12 3
B Minor 1 26 217 {3
% None 0 6 _6 {3
fotal | i i !

Abbreviated Injury Scale (AIS)3 Table

Driver  Passengers Total

Maximum Injury, Virtually
Unsurvivable (AlS-86)

Critical (AlS-5)

Severe (AlS-4)

Serious (AlS-3)

Moderate (AlS-2)

Hiner (Al1S-1)

Nene (AlS-C)

Unknown (AlS.9)
Total
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at high rige buitdings,

sﬂbbrev;ated tnjury scate of the Associstion

for the Advanceserrt of
Autamatijve Medicine, Fevised in 1989,




The passenger with the AIS-5 injury was a 52-year-old woman, suffering
from a flailed chest. The four passenyers with AlS-3 injuries were listed in
haspital records as:  symphysis pubic separation; pneumothorax; multiple rib
fractures; and fractured left femur and left tibia.

Yehicle Mechanical Description and Cxternal Damage

The accident bus was a three-axle intercity coach with seating for 47
passengers. Manufactured Ly the Transportation Menufacturing Corp. in
November 1987, the bus, model nusber 102A3, was owned and ooerated by
Groyhound tines Inc. and bare Greyhound number 2095. The bus had a rear-
rounted diesel engine, power  steering, and a  four-sweed automatic
transmission. Al the time of the accident, it had an estimated gross weight
of 37,300 pounds.

The bus was equipped with air-mechanical brakes on all wheels and
parking brakes on the middle (drive) axle. A1l brake linings were found to
- be at lteast 75 percent of their original thicknesses. Pushrod travel was
- measured fcr the front (steering) axle and the rear (bogie) axle service
brakes. All were adjusted within the manufacturer’s recommended stindard.
Accurate measurements could not be made on the drive axle brakes, because
they had been backed of after the accident to accommodate towing.

| The bus had eight Goodyear steel-helted radial tires. Al1 had original
tread except tires on both right drive wheels and the right bogie, which were
regrooved. Tread depth on the tires ranged from 7/32 inch to 18/32 inch.¢
On al) but two of the tires, inflation pressures were within six pounds per
square inch {psi}) of the standards set by Greyhaund policy.’ In both cases
where there were grealer discrepancies {the left bogie tire was 40 psi under
the appropriate standard, and the left outer drive tire was 30 psi
underinflated), the tire had been pulled away from the rim, allowing debris
to get between the tire bead and the rim. When these tires were later
reinflated to 90 psi and sprayed with a soap solution, bubbles formed on both
~ tires in the area where the debris was trapped, indicating that the seal was
broken at these points during the accident. The footprint aspect ratios for
all eight tires were measured. These tire footprints ranged from 9.9 inches
wide by 9.4 inches long for the left front tire to 7 by 7 for the right tire
on the boyie axle.

Because the bus came to rest on its left side, damage was exlensive
along the entive left side of the bus, including scraping and gouge marks.
The left rear cargo bay door was missing. Fragments of fluorescent orange

59 crr 393.75 requires that any tire on 8 bus, truck, or truck trattor
have a tread groove puiaern depth of at least 2/32 of an inch, when medsured
in & major teead groove, encept for tires on the front wheels, which avust
have at teast 4732 of an inch., The steel belted radial tires on the acciden?
bus were manufactured with 19/32-4nch tread deptth.

sthe standards are: 118 psi for tires on the steering axle; 90 psi for
the drive aate; and 80 psi for the bogie axte.
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channelizing barrelsé were embedded in the left front griltle and bumper ang
at several focations along the left side of the bus.

The rest of the dama ar the left year corner, with
much of the roof displace corner was displaced
lo ihe right about 39 in | d from the left rear
corner, the roof was di i , ] v and &t the left
front, the chassis shifted 12 fnches. The roof above the seventh window on
tha left side was crushed downward and to the right. Puth roof e:scape
hatches, which are located above the alsle, wer2 found oepen. The rear hatch
frame was bent and distorted, as was most of the roof area aronnd the frame.
(See figure 4.)

The windshield, bus driver’s sid2 wi and sixth and seventh windows
on the left side were damaged during nt, and they were missing when
the Safety Boarc examined the bus. All other side windows remained intact
and in their frames, Although the rain entrance door was not damaged, it
could not be closed because of the roof displacement.

Interfor Description and Damage

In additton to one seat for the bus driver, accommodations in the bus
consisted of 11 sets of double-unit reclining seets on each side of a 14-inch
center aisle, plus a set of three nonrectining ‘eats fn the rearmost row,
across the aisle from a restroom. The seats were Pproduced by American
Seating Inc., Model W-6682-S1G. There were aluminum restraining barriers, or
modesty panels, in front of the first row of seats. Six of the seat armrests

le on the right side were displaced toward the sisle. Other
ed two seats that were completely destroyed anc two others that
had crushed backs. These damaged seats were located in the left rear of the

There were overhead luggage racks above the seatls on both sides of the
aisle, extending the fu)] length of the passenger compartment. These 24.
inch-wide racks were similar to those found on comrercial aircraft in that
they were constructed of ABS, a high-impact plastic materfal, and wero

equipped with top-hinged compartment doors.
officials, some of the b |
equi ned with this ty ' | ~there s po
estavlished policy ca re o newly acquired vehicles,
Instead, purchasing a egional offices determine whethe: to order
buses with the enclosed racks, Approximately 700 buses out of the 4,000-bus
Greyhound fleet are Currently equipped with enclosed luggage racks.

of traffic, ususlily duri
the accident sfte, each barred
sandlags.
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The inlerior damage was yreatest on the Jef rear side of the bus;
the sheet metat there intryded into the Passenger compart - Although the
ceiling joints were bent ang drstorted, they did not sepavate. The
bulkhead of the bus collapsed downward; and the luggage rack above the
two rows the loft side collapsed down (o the tops of the

| The entire Jeft S luggage rack was loose, it did not
stparate from the Sidewall, overhead 1ight panels were damaged. {See
igure 5.}  The dooys Lo the racks “emained ¢losed during the accident. [he
Passenger service units? were Jgose dbove the fipey eight rows of seats op
the left angd missing above (he rearmoct four rows,

Figure 5.. .View ¢f the bys interiar.
(Overkead Yuggage rack = .vs apened hy racevery Personne . )

Surviva) Factors

done of the PRssengers reported Leing stryck Aith Tuggage from overheay.
Several did itate that they struck interior “tmponents  or that other
Passengers had Fallen on then during thn averturn,

Firxtures above the seaty tenteining 5ndividuat reading tighes

and air
ehts for the Passengers .




Additional information aboyt the  source of Passenger injuries was
Unavaijlable, sipce nene of the sericusly injured passengers responded tg
Safaty Board questionnatres, ang subsequent efforts o contact them were
Unsuccaszsful.

the Péssenger seats wer i i ny f ' , nor
were they raquired to bo, b AR , Tapbelt,
but he was not using i ’ } .

Meteorological Information

At the time of the accident, the sky was overcast, with 2 miles
visibility, and the wind was g knots . Sunrise was at 6:28 a.m. Based on
intormation from the Nationa) Weathes Service in 'Hashvflleg rainfall was
light o moderate, aboyt 0.17 inch per hour, with foq. However, the bye
driver, passengers, and wWitnessag described the rainfall at the time of the
éccident as hogvy, The temperature was about 5]€ g

The Highway

General Iniormation. - -
Place was bujit in :
travel lanes ip each direction, separaled by a 49. » With
10-foot outside shoulders, tonstructed of . ‘ side, A
construction projecy was bequa in t additional travel lane
in" each direction, isti 12 emain intact, becoming the
outer and middle lanes or ' . ) ould be inner

lanes; with inner shoi rier them, they were to
replace the grass median. i .

While construction was in progress, southbound traffic entering {he
construction zone would shift to the right, al inside Tane- {(which
would become Lho AW middle lane .. g to traffic. Plastic

’ ’ The outside Jane
shoulder was stabilized to

construction (lane 1).

of asphalt overlays, or

bus ran off the road approximately

The accident site was near milepost 92, about 4719 mile south of 0}4
Hickory Boulevard.  1he bus came 19 rest approximately 30 fapt off the
roadway on a 43:) Crossslepe embankrent the temporary southbound lanes were
delineated with broken white Jane Hines and 4 solid white edgeline, *t ype
accident site, {ho edgeline was obscured by the asphalt overlay.

According to t.p
average daily traffic co W 4
16,000. 1he speed lim o . In May 19sg,
though, the contractor 4 project requested that Tennossee
I reduce the limit to 45 mph "as an added safety precaution for both the




Lraveling public and our work force.*s In June the speed limit was reduced

1s requested. (Sce figure

4 1E

.

Figure 6.--Construction Zone 45 HPH Speed [ imit Sign.

An accident rate was not available for this specific location; it does
nol appear in the State’s file of hazardous or high-accident locations.
Accident rates calculated using 1984-1986 data for two locations within a

the accident site averaged 0.20 accidenls per million vehicles,
compared with the statewide spot location average of 0.16 for rural freeways
and 0.13 for urban freeways. \

Road Surface Rehabilitation and _Skid_Resistance.--The construction
project was federally funded and therefore subject to oversight by the
Federal Highway Administration (FHHA) . The total tength of the project was
8.106 miles. Among other things, the construction plans called for adding
the new trave) 1anes, stabilizing the outside shoulder, and rehabilitation of
the existing concrete roadway, The FHWA had noted, in its Intermediate
Inspection Report for the project, dated April 14, 1988, that "significant
rutting exists in both the northbound and southbound right lanes." The
Safety Board did find evidence of this deterioration about 4/10 mile north of
the accident site, though nol in the immediate vicinity of the site.
Further, the Safety Board found no evidence of surface water ponding in the
temporary outside lane (tane 1) at the accident site.

el i L ————

Btetter from Michact (. Agee, Areas vice President, kogers Group Ine.,, to

Robert Williams, Resident Enginesr, ftennessee Department of iransportation,
May 5, 1988,
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Under the original plans, the concrele pavement rehabilitation would
entaft, at Lhe minirun:  "A) Partial or full replacemeat of all damagnd
concrate slabs; B) “Diamond’ type gqrinding® of all concrete surfaces; ()
Cleaning and sealing of all cracks and spalled areas; and ) Resealing of all
transverse and longitudinal joints.”

there are several reasons for performing diamond grinding in a highway
»ehahilitation project, cone of which is to improve skid resistance. An FHWA
training manuy:l explained:

Because grinding reslores the cross slope and provides
rougher macrotexture, it also improves skid resistance.
Proper cross slope facilitates transverse drainage and
reduces the potential for hydroplaning. the rough
macrotexture initially provides high skid numbers.
However, this improvement in macrotexture may be
temporary, and the skid number may decline rapidly to
pre~grinding levels if the pavement contains polishing
aggregate.!

Befare the construction plans were authorized by the FHWA, Tennessee DOV
deleted the provision for diamond grinding from the Scope of Work section of
the contract. When FHWA officials authorized the plans, they were unaware
that the detetion had occurred. However, after construction began, the FHWA
area engineer learned that diamond grinding had been eliminated,'! In

response to inquiries on the subject from the Safety Board, Tennessee DOT
explaired:

... the lennessee Department of Transportation has had a
varying history of results with the grinding of concrete
pavements. However, it has now been decided to grind a
short section of the old pavemenL on this project for
further evaluation, If it can be determined that
substantial improvement can be made tr the riding
quality and skid resistance to warrant further work, the

?Diamond grinding is performed with tlosely spaced diamond saw blades,
which cut @& pattetn and remove surface meterial ‘rom corcrete pavement to
provide a uniforn traveling surface.

10££Q£L£Lmﬁiaiﬁﬂx.!ﬂﬂiﬂléitﬂ&i&ﬂ“Pavcﬂtht Management Course, Module 3,
“Diamond Grinding, 4rooving, and Celd kitling,” sec¢tfon 4.6, "Surtace
Friction,"™ page 35C.

“!etepﬁonc< conversations between Safety Board investigatars and the

PHUA Regional Administrator in Nashviltce, Tennessee, July &, 1089,
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Department will then determing how it should proceed with
the remainder of this project,'?

The Tennessee DOT alsg indicated that there may be a project within the
next five years to overlay concrele lanes with asphalt, Howaver, no schedule
or scope of any potential project has yet been determined. Most interstate
highways in Tennessee Currenlly have asphalt pavenent, except in urban areas,
where concrete pavement still predominates nn the interstate highways.

Four days after the accident, the lennessee Department of Transportation
conducted skid tests in the vicinity of the accident site. in accordance with
standards establishod by the Arerican society for Tosting and Materials. The
lests were conducted on wel piavement at 40 nph, Skid numbers'? were

~determired for the Point at which the buys left the road and for a point
within the section covered by lthe asphailt overlay, In addition, tests were
performed at two locations rrth  of  the over!lay; at milepost 92
{approximately 2,075 feet north of the end of the ovarlay) and at a position
north of milepost 92. The tests were performed in both of the lanes ti:at
were open to traffic during the construction project, once in the concrete
lane (lane 2) and twice in the asphalt lane {lane 1), in a1 cases in the
right wheel path. The test results are as follows:

Lane 2 Lane | i
(Left, Concrete) (Right, Asphalt) :
Location First Run Second Run
North of Milepost 92 27 28 30
Milepost 92 27 21 26
Area of Asphait Overlay 27 49 42
Point Nhere Bus left the Road 27 30 30

. ‘ ; b b R 0 A Ve Lok Bl i i b 0T e o
. . A .._‘._.A B i s __'i":- B oo :..__‘:_'_,AAAA.-,AAAA-A g we -
. g it b T2 i b Bt GEb ik ok sk e p gk ie shatinh Y
A it i o e Ty ) - I A ) e ] .

The new inside lape (tanc 4) s composed of newly tined's concrete,
Tennessee DOT indicated that, based on past experience, such now pavement
couid develap skid numbers approaching 60, '

12[9!!0* from the Regironal Engiﬁcering Cirector, Tennesiee Department of

Tfahtportatiﬂn. te Nationat Trensportation Safoty 3card in»estigator, Rarch
16, 1989,

1"'nid namber is the tire-to-favement friction coefficient X 100, for a

specitied set of test tenditions. Atthecugh there ig ho ¢anscnsus of apinfon
e appropriaty sk g nueabers fer yet evimon? surface, the Commorwealth of

Kentucky, & lepder tn skid resistance ‘esearch, hoas deveioped the feltowing
triteria:

Above 39 . gacd $tid Resistarce
33 to 39 . Margtaal

26 to 32 . Stippery

Below 24 - Very Stippe:y

“fined tontrete is mechanically grooved 35 it is cured.

L s e s s g e i e e s ok S et
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Physical Evidence of the Accident.--Three faint, rightward curving tire
narks were found in the new niddle iane (Vane 3, previously the left concrete
lane, which was closed to traffic) beginning 158 feet north of the south end
of the asphall overlay. Additional tire marks were locatad at tha right
edgeline of the asphalt lane (lane 1}, about 60 feet south of the south end
of the overlay. There was a nine inch gouge mark just east oi the edgeline,
about 55 feet south of the south end of the overlay. Furrows in the grass
roadside extended diagonally from the edgeline tire marks to the final rest
position of the bus. Several of the channelizing barrels used to cluse lanes

on the left to traffic were damaged and displaced in the vicinity of the
accident site.

Federal and State Oversight

Hotor Carrier Operations.--All commercial intcrstate bus operations are
subject to the Federal Motor Carrier Safely Regulations'® (FMCSR), which
qovern: safety equipment; vehicle miintenance and inspection; driver
qualifications; and motor carrier operafions. The FMCSR are estabtished by
the FHWA's Office of Motor Carrier Safety (OMCS), which also conducts
periodic safely audits and veviews to monitor compliance with these
requlations. One such review of Greyhound Lines was conducted on May S,
1987; and on October 15, 1987, OMCS issued a satisfactory rating to the
corporation.

Highway Conditions.--Highways are constructed and maintained in
Tennessee by the Slate’s Department of Transportation (DOT). The FHWA
requirements for pavenent skid vesistance are contained in several documents,
including Highway Safety Program Standard 12 (HSPS No. 12).'6 HSPS No. 12
calls far every State to have 2 program that addresses highwiy design,
construction, and maintenance to improve highway safety and one that provides
"stardards for pavement design and constraclion with specific provisions for
high skid resistance qualtities." The standard also stipulates that each
State have a "program for resurfacing or other surface treatment with
emphasis on correction of locations or sections of streets and highways with
low skid resistance and high or potentially high accident rates susceptible
to reduction by providing improved surfaces."

FHWA encourages each State highway agency to develop and manage a skid
accident reduction program that will reflect the individual needs and
conditions within the State.'?  Tre purpose of a skid accident reduction
program is to minimize wel weather skidding accidents by:

S ——— e

1549 CIR >arts 325, 350, 383, ans 38%-399.

Y623 ctr 1204,

i?{nstructtona! KMemet andum 2!-2~?3. “$Skid Accident Reduction Prograam,

Federat Righway Administeration, July 19, 1973,
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Incorporating skid prevention principles into pavement
design, construction, and maintenance, For example,
establishing skid resistance criteria for the mixes used
in the construction of new pavement.

Identifying locations with high or potentially‘high rates
of skid accidents, and implementing currective action.

- Conducting skid resistance testing,

In a program manua) dated March. 6, 1988, the FHWA estabilished a policy
that every State highway agency must have 3 Pavement Management System {PMS).
While many States have long maintained thefr own pavement management
programs, according to FHWA officials, one of the purposes of the recently
announced program {s to provide guidance for these individual efforts,

Reguiat!ons have been promulgated and quidelines issyed under the PMS
program.  In th: policy section of the program manual, the section titled
Safety requires the following:

Each project involving construction of a pavement shall
have a skid resfstant surface. Pavement rehabilitation
and reconstryction projects shall
cost-effective opportunities

required by 23 CfR 625.2.18

The guidelines among other things, that
each State highway | survey, defined a
"measurement of the condition of roadway network from which the
change over time can be determined. Four major measurements are to be
included in the Survey, and one of them is "suyrface fricticn,”

The PMS guidelines also include the foilo#ing:

Each SHA’s [State highway agency) skid accident reduction
program should include a systematic process to ident{fy,
analyze, and correct hazardous skid locations. The same
procedures and quality standards used in construction
should be used in maintenance operations,20

H:;derit-“d Highway Proﬁru Kanusl, Transmittat 428, federal
Admintstration, March &, 1989, p, 16,

Wibig,, p. s,
203pig,, p. 12,




In 1986 the FHWA conducted a review of Tennessee’s skid accident
reduction program. Pavement skid resistance testing was one of the functions
to be examined. The report on the review noted that in Tennessee skid data
are collected for the interstate hichway system every two years and at lesser
frequency for other systems. The report went on to observe, "At present,
considerable effort is devoted to obtaining skid data but utilization of this

information is limited."2' Therefore, one of the report’s recommendations
was:

It is suggested that skid data be included in the annual
or periodic pavement condilion surveys and also be used
to establish a historic background for aggregate types
and sources, asphalt pavement mixes and comparison of
pavement types in regard to skid problems. This could be
incorporated into the overall pavement management program
and provided to appropriate engineers.?2?

In response, the Tennessee DOT pointed out that it had been conducting
pavement skid testing in coopération with two universities in the State since
1951, but it also observed, "It is agreed that better use of skid test data
could be made by the Department. The incorporation of this data into the

pavement management pregram is a valid suggestion and one that the Department
plans to pursue."?3

The FHWA alse recommended: 2%

A specific policy should be established for skid
resistance of rigid and flexible pavements both new ard
old noting acceptable parameters and action to be taken
when values drop below specified values. This should
also include interim measures such as warning signs,

The Tennessee DOT responded to this recommendalion with the following:25

Field and 1laboratory testing proceduras and standard
specifications are designed to provide acceptable skid
resistance qualities on all new pavements. There is a

aiuaevieu of the Tennessec Department of Transportation Skid Atcident

Review Program," unpublished Feport, Ffederat Highvay Administration, cover
nemorsndum March 17, 1986, p. 10.

22,pid., p. 19.

239ersonni communication feom tewls Evans, State Iranspocrtation
Enginecer, Yennessee Department of Transportation, to Thamae 4. Ptak, Division
Administrator, fFederal Highway Admintsteation, Seprtember 16, 19864,

2‘iederai Highway Administration, memorandum March 17, 1986, p. 10,

ZSEvans to Frak, September 1&, 19084,




need to develop guidelines for actions to be taken on old
puvements that ave near or below acceptable test values
and exhibit evidence of other distress. If skid data is
incorporated into the pavement management program,
guidelines could be developed within that program,

Although the Tennessee DOT stated that i
suggestion of incorporating skid test data
program, ‘
efforts t
i.e., to i
through te

The Bus Driver

~ The bus driver was 44 years old at the time of the accident. He is 3
resident of Louisville, Kentucky, and has lived there most of his life, He
holds a valid Kentucky chauffeur’s license. His commercial driving career
began when he was hired by Greyhound L$nas Inc. in 1971,

accident.)

The bus driver had been off duty during the two days prior to the
accident. He returned to duty on Saturday, November 19, 1988, when he
arrived at the Louisville Greyhound terminal at 2:55 a.m. for a scheduled
3:15 a.m. departure. However, operations were delayed because of the heavy
rain, and the bus did not actually leave Louisville until 3:45 a.m. The bus
driver tater told investigators that, because of the adverse weather
conditions, “there was no interest or concern about keeping the schedutle.™
He cited the company rule un the subject. That rule states:

It s expected that Orivers will operate Yate under
abnormal conditions. When departure and/or enroute
detays develop, such delay time need nol be made up on
regular schedule operations. When late, stay latel2?

z6ln Rarch 1987, Greyhound Lines Int., & pelaware corporation and the
bus driver-s current employer, purchased substantialiy aft the assets of
Greyhound Lines lee., 8 California corporation. Until March 1987, the
driverts employer was Greyhound Lines (California) and since then, it has
been Greyhound Lines (Delaware). Throdghout his caree?, the driver has
remained domiciled in Louisviite, Kentuchy,

27“Drivers Rule Book,™ Greyhound Lines, Inc., refissued April 1988, Rute
$-12, page 19,
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At the last scheduled stop prior to the accident, in Franklin, Kentucky, the

bus was more than 55 minutes behind schedule. At that stop, the bus driver
called the Nashville terminal, notifying company personnel about the delay
and tha connections his passengers needed,

The bus driver’s scheduled run, which was to begin with the 3:15 a.m.
departure from Louisville, was to end at Nashville; after & 2-1/2 hour
tayover in Nashville, the bys driver would operate another bus back to

Louisville., This route, performed during these hours, was very familiar to
the bus driver.  He had driven

‘ it frequently during ‘his career with
Greyhound, including a period of several weeks leading up to the accident.
During those trips, he r:peatedly encountered the construction zone where the
accident took place. He also h

ad extensive experience with Greyhound
commercial buses, equipped with aut

omatic transmissions, of the type he was
driving the day of the accident,

On Friday morning, November 1§, 1988, the bus driver slept until 9 or
10 a.m. That night (prior to the accident), he had 4-5 hours of sleep. He

rested on that day, and, since most of
g is performed between midnight and early morning, he is

ngly.

The bus driver did not eat after arising for the 3:15 a.m. run. Yhe
last time he had eaten was at 5 or 6 p.m. the evening before. From then
until the accident, a period of 13-14 hours, his only nourishment consisted
of iced tea and soft drinks. According to his testimony, these are his
customary eating habits when on

| the job. He rarely eats breakfast before
driving and often doos not eat unti) returning home after work.

.. The bus driver indicated th_t he was not Wearing his lapbelt at the time
of the accident. He was required to wear his Tapbelt by both the Federal

Motor Carrier Safety Requlations (FMCSR) and Greyhound’s rule book for buys
drivers.

Driving Record.--A fyl} review of Greyhound’s files on the bus driver
indicated that between 1971 and the time of the accident, the driver had been
convicted of six moving tra‘fijc violations, five of which were for speeding.
He had been involved in 19 accidents, & of which were determined by

Greyhound to haye been preventable. He had also been cited by Greyhound for
company rule infractions on three

| occasions and had been discharged for
driviig performarce on one occasion, but wa; reinstated one month later,
{See appendix B8.) Greyhound determined that the accident in Nashville was
preventable and discharged the bys driver on December 13, 1988, but
reinstated him on January 13, 1989

. In addition, prior to his service with
the company, the bus driver’s 1971 Greyhound employment application indicates
tions.

two accidents

and convictions on two speeding viola
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medically examined at least every two years

has been injury or disease that could impair job performance). Greyhound
provided records of the last two examinations of the bus driver conducted by
company-designated physicians. These records, of examinations performed in
1984 and 1986, indicate mild lower back pain, headaches, hay fever, and

participation in a weight loss program. The driver was scheduled for another
required physlca? examination on November 29, 1988.

The Safety Board obtained additicnal medical records on the bus driver
from his personal physicians. In 1984 the driver’s blood pressure was
recorded as 160/120. To be physically qualiffed, under federal regulation,??
a driver must have "no current clinical diagnosis of high blood pressure
1ikely 1o interfere with his ability to operate a motor vehicle safely.” The
‘Federal Highway Administration (FHWA) interprets the regulation as follows:

Initial blood pressure of greater than 180 systolic
and/or greater than 104 diastolic is constdered moderate

to cevere. The_ driver may not be qualified, even
femporavily, until his or her blocd pressure has been

reduced 1o less than 18]1/105. (Emphasis in the
or iginal )30

“‘_A‘,,‘j,
T hd TE g T TR AT :ﬁ‘aﬁﬁ"m?‘v’:"

The FHWA explains in the same interpretation that the safety risk posed by

hypertension is the possibility of "sudden collapse.” Such collapse is not !t?
likely to result from hypertension alone, but hypertension can help foster ?g
organ damage, particularly cerebral E

vascular disease, which does pose the
threat of sudden collapse. :

An examination in 1987 tndicated the bus driver’s blood pressure was

148/116, and the examining physician prescribed medication to Yower it. |n
1988, the bus driver's blood pressure

was recorded as 158/105. The continued
hypertension was partially duye, according to the physician’s notes at the
time, to the bus driver’s failure to follow the prescribed course of
medication. '

Other conditions in the bus  driver's medical history include
hypothyroidism (low thyroid level) and depressive neurosis with anxfety
reaction, both diagnesed ir 1384, as well as hyperuricemia (elevated blood
concentrations of uric acid), diagnosed in 1986. |y May 1988 the bus driver
complained to his physician of allergy symotoms and fatigue, both of which he
had bean experiencing for several months, Because of the allergy symptoms,

-

28,9 ¢4 391.4%¢b ang ¢).

2%:.0 crp 39,4 1(b) (&)

354nedical Regquitatory Criteris for Evalustion under S¢ction

39!;4!(b)(61,- Federat XKighway Adairigtration, Revised Scpteaber 1938, (atso
established in earlier FHYA publicaticns.
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the bus driver had been taking an over-the-counter drug which he said
provided no relfef but did increase his drowsiness. However, the bus driver
irdicated that he was not taking this medication at the time of the accident.

The form that was filled out as a record of the examination conducted by
a Greyhound-designated physician in 1984 contains no indication that the bus
driver reported his hypertension or any other of the above conditions; in
that examination, the bus driver’s blood pressure was recorded as 120/88.
There is also no findication of hypertension or the other conditions in the
record of the examination in 1986, in which blood pressure of 126/86 was
reported. Alco, there is no indication on either form that the bus driver
reported the medications he was prescribed for the hypertension and other
ionditions. The Greyhound physical examination form required the bus driver

0:

1. Explain fully any physical disabilities.

Indicate whether he had an examination by a private
physfcfan in the last year,

If yes, indicate the doctor’'s name, diagnosis, and
treatment.

Indicate whether he has been under any medications during
the past year.

Indicate whether he is currently taking prescribed
medication. S '

There was a place on the company’s physical examination forms for the
bus driver to sign, authorizing that the report be sent to Greyhound, but
there was no requirement for the bus driver to certify that the information
he provided was complete and accurate. Ffurther, there was no requirement for
the bus driver 1o authorize disclosure of his medica; -records by his
personal physicians to the company physician during these federally mandated
exaninations.  However, Federal regulation’! does require the examining
Ehysician to consider the bus driver’s medical history in determining his or

er qualifications for certification and to certify the bus driver as

medically qualified.

Drug and Alcoho) Ingestion.--The bus driver’s medical records since 1984
indicate the following drug therapies and their tnitial prescription dates:

3090 ¢rn 391 .43¢c).




Hypertension: Maxzide(9/87), Corgard{6/88)
Anxiety Neurosis: Sinequan(10/84)
Hypothyroidism: Synlbraid(ll/84)
Hyperuricemia: Lopurin(lO}Bd) - | ,
lergies: Naldecan(l1/8?).Seldane(5/88)
Lower Back Pain: Indocin (2/87),DoYobid (8/86)

According to the Physicians’ Desk Reference,3? a1) of these drugs except
Synthrotd can Produce adverse reactions affecting mental alertness, such as
drowsiness, lightheadedness, dizziness, vertigo, and fatigue. The book’s
orofiles of four of the drugs include Warnings about their use in conjunction
with driving or other activitijes requiring alertness or motor coordination.
The bus driver told investigators he never experienced tightheadec
dizziness while driving. '

When tnterviewed by Gre Is six
the bus driver stated he had tak 4 icati ing the
accident. However, | | » the bus
driver said he had 1 ‘ the day before
the day of the acci b sations to
point revealed the had been taking his
medicine'(Maxzide) during the week preceding the accid
out of his own; he had taken this d
physician,

| On June 28, ) ‘ ) i tched his medication
from Maxzide to ¢ ‘ | » th ' ' wWarned the bus driver
he may experience increased drowsf.ess until he developed a tolerance to the
new drug, and, should this 0ccur, to contact him for a medical excuse from
work. The physician’s records also indicate the most recent renewa} for

S on September 15, 1988, for 30 tablets to be taken one cach day.
The bus driver Was scheduled for a follaw-up,appointment with this physician
in October 1988, but the records indicate the bus driver did not keep ‘hat
appointment .

by the Nashville Metropolitan Police Department and sent to the Tennessee
urea vestigation Forensic Services . Crime Laboratory, Toxicological
45 negative for alcohol and also for all selected Hticit drugs,
narcotics, antidepressants, and hallucinogens, A

ning specimen wWas sent to the Center for Human

Lake City, Utah, which tested for chlorothtazide

was able to rule out high concentrations of the drug,

Following the accident, a blood specimen was taken from

.

ng,hysicianS_'__Qtsk Re!etgng. €dition £2, Medicat Economicy to., fine.,
to8s.




but because of the limited quantity of the blood specimen, it was not
possible to determine whether the drug was present in smaller amounts >3

Visfon.--1n testimony. the bus driver characterized his forward
visibility prior to the accident as good, despite the hoavy rain. However,
he stated that one reason he remained in the right lane prior to the accident
was rain hitting his side mirror, as well as glare from headlights. Also
because of the rain, according to the bus driver, as well as heavy spray on
his windshield from the automobile in front, ft was impossible for him to
determine whether that vehicle’s Vights were tai) Yights or brake lights. He
indicated that this limited visibility contributed to his decision to change
‘tanes at the beginning of the accident sequence.

The bus driver has corrective lenses, but he stated he was not wearing
them at the time of the accident. He told Safety Board investigators he wore
these lenses only for reading and was not required to wear them for driving,

The bus driver’s current optometrist provided the following information
to the Safety Board, based on an examination conducted on February 11, 1989:

Uncorrected Uncorrected
Distant Yision Near Vision

Right Eye 20/60 20/40
Left Eye 20715 20/40

Federal regulations stipulate, in part, the following viston
qualifications for commercial drivers:

... distant visual aculty of at least 20/40 (Snellen) in

each eye without corrective leases or visual acuity
separdtely corrected to 20/40 (Snellen) or better with

corrective lenses, distant binocular acuity of at least
%0/60 (Sne?}en) in buth eyes with or without corrective
enses ...

| An examinalion by a different optometrist in 1986 indicated the bus
driver’'s uncorrected distant vision was 20/200 in the right eye and 20/25 in
the Teft. The records of that examination also indicate the bus driver was
experiencing blurred vision, trouble with night vision, and sensitivity to
suntight or bright lights, and it was ncted that he did nol }ike wearing
glasses.

‘Following the bus driver’'s company physical examination, conducted in
compliance with Federal regulation in 1984, the Greyhound-designated

N,

3"'nepor! by Douglas . Rollins, Oirector, and Dennis J. Crouch,
Assistant Director, Centéer for MNuman foxtcology, University of Utah, to
RKational Transportation Satety Board, May 1%, 1989,

Yoo crr 891 4rqnrcto,.
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physician indicated that the bus driver was gualified to drive only when
wearing corrective lenses. However, the records of the 1986 examination,
conducted by a different physician, indicate toe bus driver had 20/20
uncorrected vision §n each eye, and he was therefore certified to drive
without corrective lenses.

The Motor Carrier

Greyhound Lines Inc. provides passenger and package freight bus service
in all 48 contiguous states. The corporation operates approximately 3500
buses and employs approximately 70600 drivers. The Vice President of
Safetfoecurity and the Director of Safety have offices at  corporate
headquarters in Dailas, Texas. fach of Greyhound’s four regional operating
companfes has a Safety Manager who reports to the Director of the individual
company but also coordinates safety activities through the corporate Safety
Director. fach Safely Manager has a staff of safety supervisors who perform
safety checks and driver ride-along evaluations, as well as conduct and
coordinate driver training, Iheregional operating companies are subdivided
into areas that are each supervised by a Sales and -Transportation Manager,
Each of these m ' ‘ spatched out of his or her
terminad; ger is also ons  atl  the
individua) area level, '

The Louisville Area Sales and Transportation Manager is the supervisor
of approximately 60 buys drivers, including the bus driver involved in this
accident, The manager’s duties {nclude: monitoring, documenting, and
evaluating driver performance; recommending training; certifying eligibility
for continued service; and administering'disciplinary action when warranted.
The manager has be ] | _ 1978, but has never worked
a5 a driver. ' r indicated that the
majority of his : He had not received
formal training who hold comparable
posttions in the company, he the recruitment and
hiring of the drivers who come under his direction. [y testimony, the
manager described the accident bus driver’s job performance as average to
below-average.  The manager said he had received no passenger complaints
about this employee’s driving.

Employment Qualifications. - -Greyhound maintains separate teams that
interview and screen driver applicants. These teams are also responsible
for hiring decisions. According to testimony by a Regional Safety Manager

for Greyhound, the company’s requirements for new drivers include the
following:

No more than two moving violations and/or
accidents in the grecedlng three years and no
more than four within the preceding five years.

During the previous three years, no license

suspensions due to accumulation of traffic
violations and no drug-related offenses, and no




more than one such suspension or drug-related
offense in the previous five ycars,

At least 2] years old.

Successfully pass a DOT-spectfied physical
examination, which indicates no use of illicit
drugs.

Successfully pass a background check conducted
by an independent firm,

The Safety Manager said that most of these requirements, including these
concerning previous accidents and violations, had been in place for many
years, at least 10 {o 15, Greyhound records indicate that before the
accident bus driver was hired in 1971, he had applied unsuccessfully twice
before. In the three years prior teo his date of hire in 1971, the bus driver
had two accidents and two speeding violations. The manager testified that an
applicant with such a record would not be hired today, since that exceeds the
two-accidents-snd/or-violations-in‘three~years-rule. fFurther, referring to
1971, the manager said, "He probably would not meet the basic criterfa at
that time. So obviously, in fairness, whoever tooked at it must not have
been correct.®

ng.--According to the Safety Manager, initial training for new

, vers consists of a six-week program of classroom and behind-
the-wheel instruction. ~ The first three weeks of training are spent at a
Greyhound di-fving school, where the driver receives approximately 70 hours of

classroom i of behind-the-wheel training.

in the driver's local area. The final week of training is
then spent with an experienced driver who has been assfgned by the company to
take the now driver on 3 scheduled route, so the new driver becomes familiar
with company operations. The accident bus driver told Safety Board
investigators that ne attended this program, hut Greyhound could not produce
any records documenting his performance during the training. _

At the conclusion of the training course, there is a written examination
and a road test administerod by Greyhound staff. A new hire nust pass both
before he or she can bpo certified to drive for the company.  Personnel
records indicate the accident bus driver did pass both; his score on the
written examination was 98 percent.

Recurrent training ts provided to drivers in the form of seminars,
safety films, classroom sessions, and behind-the-whee) instruction.
According to the accident bus driver, films and seminars are available as
often as once a month, and participation is voluntary. However, the Safety
Manager described (he company’s  recurrent instruction as "a regularly
scheduled 1in-service driver training program that has been pretty much
ma?datory ++." He also said the focus of this program has been on the newer
drivers.
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From Lhe beginning of his career with Greyhound until the time of the
accident, records supplied by the conpany indicate 10 instances in which the
bus  driver received An-service training. three of these were one-day
refresher courses following the bus driver’s involvement in preventable
accidents.  The other instances consisted of:  three safely films; two
classroom sessions; one similator session; and one orientation session on the
fagle brand bus and driving with a standard-shift transmission. In November
1981 the bus driver viewed 3 film titled “"Adverse Weather.” There is no
record that he receivod any other training in this subject. The bus driver
did recall some clis:=yom instruction on the effects of hazardous weather on
visibility and traction, bul there is ng documentation of any such sessions.
The bus driver also safd he received no behind-the-wheel training on the
procedures to follow in bad weather,

Evaluation %Mzg[__ﬁgr_{gr_mggg.HGrevhound management policy calls
for documentation of a)) rule infractions, traffic citations, and accidents
in which its drivers are involved. A separate form is filled out for each
occurrence, "Discipline Report" or "Rotice of Personnel Record
Entry,” and a corresponding entry is made in the driver’s master personnel
record. An accident first investigated, and then the Sales and
Transportation Manayer, with the 2dvice of safety department personnel,
determines whother it was preventable or nonpreventable. The decision about
disciplinary action or other remedtal measyres is then based on that
assessment .

| g a driver’s probationary period,
, préventable accident, they are also given in-service
training, like we cal) it, a refreshor course, remedial type training."

However, the accident bus driver's first preventable accident while a
Greyhound employee took place during his inftia) 90-day probationary period,
but his personne) record indicates that it was not followed by remedia)
training or disciplinary action.

Oriver supervisors and safely department personnel are required
monitor bus driver performance through periodic bus rides and road checks
from a trailing vehicle, this surveillance can be initiated as a result of
accidents, complaints, ¢r violations, or on a random basis. In most cases,
the bus driver js notified before the surveillance. Thirteen bus rides and
road checks are recorded in the accident bus driver’s personnel file, and in
the reports on two of them there are notes indicating some unsatisfactory
performance. Ope of the reports included the following: "Consistently
maintained speed of approximately 65 mph in &$ zone. Finally dropped down to
35 mph in construction area."” This speeding violation was noted in the bus
driver's personne) record, and he received a written warning “that , similar
infraction may result in more severe discipline,®

As expla s Greyhound to obtain
from its bus dri T ist ¢ ions. In addition, the
Corpany uses a private firm ¢ S Ct violations committed
by its bus drivers, llowever, w ! f the ini'ia) check
performed when the accident bus dr employment, Greyhound
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has provided no documentation of any state record checks performed concerning
this bus driver.

Using information obtained through these Mists and checks, as well as
other data in the bus driver's record, Greyhound is required to ascertatn at
least once a year whether each bus driver continues to meet the federal
minimum standards for safe driving.3s These reviews do not include
participation by the safety department, unless the Sales and Transportation
Manager specifically requests it. Greyhound has provided documents showing
annual reviews were conducted on the accident bus driver in 1986 through
1988.  In 1986 and 1987, however, the review, which includes a subjective
evaluation of the bus driver’s performance, was not conducted by any of the
bus driver’s supervisors, but instead by the Sales and Transportation
Manager’s secretary.

Other Information

Part 392.14 of Title 49, Code of Federa) Regulations, states that:

Extreme caution in the operation of a motor vehicle shall
be exercised when hazardous conditions, such as those
caused by snow, ice, sleet, fog, mist, rain, dust, or
cmoke, adversely affect visibility or traction. Speed
shall be reduced when such conditions exist,3é

Grayhound’s bus drivers rule bonk states that:

Buses are not to be operated fn excess of the posted
speed Jimit.  Under nu circumstances is a bus to be
driven at a speed greater tham is reasonable and prudent
under the existing weather, road and traffic concitions,

ANALYSIS
The Accident Sequence

~ The Safety Board’s asseswnent of the accident dynamics is based on the
pattern of tire marks and other physical evidence on the highway, the final
resting position of the bus, and siatements by the bus driver and witnesses.
The accident scquence began when two cars passed the Greyhound bus on the
left, and one of them moved in front of the bus te let the other go by. The
following distance between the bus and the next vehicle in front was
therefore diminished. The bus driver indicated that he was uncomfortable
with this situation and chose to steer into the left lane (lane 2)}. The bus
driver was unable to complete the lane change before the bus s1id into the
closed new middle lane (lane 3), knocking over several channelfzing barrels.
Both the rear and the front of the bus entered that lane, as evidenced by

W B by s e . e
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barrel fragments found embedded in the left front arille and bumper and along
the left side of the bus. At that point, though, the bus was still under
enaugh control so that the bus driver was able to introduce a rightward
steering maneuver and direct the bus back toward the outermost concrete lane
(tane 2}, However, while the front of the bus moved rightward, its rear
began to track Jeftward, As a result, the bus began to rotate clockwise.
During the approximetely 1900 rotation, the bus be.gan tilting so that it was
riding on its Yeft wheeis alone. When it left the right side of the highway,
the bus overturned onto its left side, sliding {nto an embankment and
striking several trees,

Khen the bus shifted from the asphalt lane {lane 1) to the concrete
lane (lane 2), it encountered a pavement surface with sharply reduced
coefficient of friction. The bus driver may have been late with his steering
input to correct the leftward movement of the bus, or the input to move the
bus back to the right may not have been sufficient | |
forces to turn the front of the bus rightward befor
closed new middle )ane (tare 3), given the lower co
the concrete J)ape, Thus, the lower coefficient
lane {lane 2) adjacent to the asphalt overlay contri
of the bus into the closed new middle lane (lane 3),

The bus dviver testified that he

the accident; however, he also cated that he had not looked at his
Speedometer since entering tte construction zona, Because of the ratn,
limited visibility, and wet road conditions, even that speed may have been
too high for i1ing conditions, passenger and witness
statements indicaled that the speed was acty ificantly greater than
45 mph, with one Witness placing it at 65 mph. The Safety Board therefore
performed hydroplane and critical speed calculations to develop estimates of
the speed of the bys prior to the accident.

Because the pavement  of 1-65 was wet from the rain, the potential
existed for h Hydroplaning accurs when a vehicle traveling on
wel paverient r _ ed at which water pressure builds up under the
tires.  As contact diminishas between the tires and pavement, it becomes
increasingly difficgly for a driver to mintain directional stability,
Ultimately, the ability of the tires to develop braking and turning forces
can be completely eliminated.

Since there were 1o reported indications of control problems before the
accident sequence, it s likely that most, if not all, of the bus’s tires
were maintaining contact with the pavement surface until then, When the bus
moved into the new middle fane (lane 3, clos the bus driver
was able to steer the buys back . the front tires
were nol hydroplaning. However, the rear of the bus began to move leftward,
inttiating a clockwise rotation of the bus, Because it was raining heavily
at the lime, the road surface was wet, and there were no marks Teft on the

) by the rear tires as a result of the clockwise rotation of
safety Board concludes that the clockwise rotation probably
occurred as a result of hydroplaning by the rear tires.
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Hydroplaning calculaticns, based on the pressures and footprint aspect
ratios of the Greyhound bus’s tires, indicated that the speed of the bus,
when traveling straight, would have had to be greater than 65 mph before
hydroplaning would take place. {See appendix C.} However, the bus was not
going straight when the tires hydroplaned. This weuld have reduced the speed
at which the hydroplaning could haye occurred, because of the yaw angle of
the rear tires with respect to the forward movement of the bus.

Critical speed calculations, based on measurements of tire marks from
the bus and estimaizd skid resfstance of the concrete pavement in the new
tiiddle lane {lane 3), indicated an estimated speed of 57 to 67 mph. When the
bus moved left and then went out of control, it would have lost some forward
speed in the process. Since the tire marks on which this set of calculations
Was based were made well into the accident sequence, the speed of the bus at
the beginning of the accident sequence was probably greater than the lower
end of the 57-67 mph range,

Considering the calculations based on tire marks, the caliulations
based on hydroplaning, and the witness estimate that the bus had been
traveling about 65 mph, the Safely Board corcludes that the speed of the bus
prior to the accident was 60 to 65 mph. It was this excessive speed that led
the bus to go out of control and overturn. Furthermore, high speed
exacerbated the effects of decreased ceefficient of friction, which the bus
encountered in the move to the left, and the high speed resulted in
hydroplaning as the bus moved back toward the right. Thus, if the bus driver
had been operating the bus at a speed appropriate for conditions, instead of
aearly 20 mph over the posted speed limit, the sequence of events that
comprise this accident would not have accurred.

poor

If he had

he bus without attempting to change lanes, it is Tikely

the accident could have been avoided. The Safety Board examined the factors

that may have led to the bus driver's failure to slow his bus rather than to
change lanes at such a high speed in adverse conditions,

Bus Driver Performance

The Safety Board could find no evidence that the bus driver’s speeding
was the result of pressure from Lhe company to make up time or meet a
schedule. In fact, driving a Greyhound vus 60-65 nph in conditions of steady
rainfall and in a construction zone where the speed limit is 45 mph 1s not
only contrary to State law and Federal requlation, it is also contrary to
specific company rules. The failure to wear a lapbelt while driving a
Greyhound bus s contrary to both Federal regulation and company rules.
This disresard for rules is consistent with a pattern of disregard for rules
and regulations the bus driver established even before he was hired by
Greyhound. The bus driver reported two accidenls and two speeding
violations on his Greyhound employment application in 1971.
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Less than 90 days after he was hired by the bus line, during his inftial
probationary period, he was involved in an on-duty accident. Prior to this
accident in Nashville, the bus driver had been involved in 10 other accidents
while operating buses for Greyhound. Although five of these accidents were
classified as nonpreventable, five were classified as preventable by
Greyhound officials. The bus driver’s record also includes six traffic
citations, five for speeding and one for failure to yield, according to
Greyhound's files. In addition, he was charged on three occasions with
infractions of company rules. The bus driver had been suspended four times

by the company and discharged (but later reinstated) once.

~On the day of the accident, the bus driver was operating a type of
vehicle whose handling characteristics were very familiar to him. The route
was one he had driven frequently during his career, and he had encountered
the construction zone repeatedly for several weeks preceding the accident.
After 17 years with Greyhound, the bus driver was not lacking in experience,
but rather, a proper regard for the rules of safe driving.

Factors Affecting the Bus Driver’s Alertness

The Safety Board believes that the bus driver exercised questionable
Judgment in his decision to switch lanes instead of slowing the bus when he
was confronted with the car in front. The Safety Board sought to determine
whether fatigue, insufficient nourishment, or the effects of medication could
have been factors in this decision.

~ Fatigue.--Highway driving, particularly at night, can be a monotonous
task. Also, the human circadian rhythm produces a strong tendency to sleep
during the hours from 1:00 a.m. to 8:00 a.m., regardless of whether the
individual is well rested. The lime of this accident falls within the time
of day in which statistics show human performance errors are most likely to
occur .37 In 1ight of these factors, the four to five hours of sleep the bus
driver said he received the night before the accident may not have been
enough to avoid subsequent drowsiness or degraded Judgment. Forthermore,
there are rcasons to question whether the bus driver did in fact receive as
mich as four to five hours of sleep. He may have been in bed for that amount
of time or longer, prior to arising at 1:45 a.m. But it s possible that he
had difficulty falling asleep. The bus driver had been of f duty during the
two days preceding the accident. In that time he had been at home,
integrating into his family’s daily routine, which included sleeping during
the nighttime hours. Prior to those days off, he had worked for six
consecutive nights. Therefore, at the beginning of his time off he had
imposed a shift in his sleep pattern, and al the end (the night prior to the
accident), he reverted once again to working at night. Those transitions in

37nitler, M. H., et at., Catastrophes, Sleep, and_ FPublic Policy:
Consensus Report, Raven Press ted,, 1938,
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rapid succession could have created disharmony in his circadian rhythm.38
That disharmony, in turn, could have made it difficult to fall asleep as
needed the evening before the accident. This variable sleep pattern could
have made the bus driver drowsy at the time of the accident. However, there
are- no indications that the bus driver was in fa~t drowsy or that he
exhibited driving behavior indicative of fatigue. Furtiizr, the bus driver
stated that he was alert at the time of the acclident.

The Safety Board believes that in all transportation modes it Is
important for vehicle operators who work nights and those with fluctuating
schedules to understand the impact their sleep/work patterns can have on
their job performance. Companies such as Greyhound should provide education
and counseling to these employees and also thefr families about the nature
of the problem and steps that can be taken to ninimize it.

-Nutritjon.--At the time of the accident, the bus driver had been
witheit nourishment, other than iced tes and soft drinks, for 13-14 hours.
Research suggests that an individual begins feeling the effects of
hypoglycemia (low blood glucose) approximately five hours after eating a
balanced meal. After 10 hours, the symptoms are likely to be very strong.
Hypoglycemia can manifest itself wit, fatique, dizziness, blurred vision, and
diminished decision-making <hility.3% Therefore, the bus driver could have
‘been subject to the effects of hypoglycemia. He stated that this was his
customary eating pattern. |

As with the effects of night work and fluctuating sleep patterns, the
effects of nutrition on job performance should be explained thoroughly to
bus drivers and other vehicle operators. The Safety Board belfieves Greyhound
ihou;d ugd?rtake an appropriate ongoing education program on this subject for

ts bus drivers.

in a letter to the Secretary of Transportation, dated May 12, 1989,
which discussed the role of fatigue and inadequate diet in transportation
accidents, the Safety Board made the following recommendations:

1-89-1

Expedite a coordinated research program on the effects of
fatigue, sleepiness, sleep disorders, and circadian
factors on transportation system safely.

WBusckie, . ., and Mitter, 4. C., Effects of Mours of Seryice.
Regularity of Schedules, snd Cargo Losding on truck and Bus Driver fFatigue,
Kuman Factors Research, Inc., October 1978,

3°Cowart. Etgin C. J4r., Director, Armed forces Institute of Pathéioﬁy.
personal ¢ommunication to Martyn V. Clarke, birector, Bureau of Technology,
National Transportation Sefety Board, Decomber 4, 19764,
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-89-

Develop and disseminato educational material for
transportation industry personnel and management
regarding shift work; work and rest schedules; and proper
regimens of health, diet, and rest. ‘

1-89-3

Review and upgrade regulations governing hours of service
for all transportation modes to assure that they are
consistent and that they incorporate the results of the
latest research on fatigue and sleep issues.

Responses have not yet been received to these recommendations.

 Effects of Prescription Drug Thgraax.fftoxicologlcai:tésting indicated
that the bus driver was not subject to the effects of alcohol or any of the
iNHcit drugs that were selected for screening, However, according to the

bus driver’s testimony, he was taking some form of hypertension medication at
the time of the accident

il 3
The bus driver had most recently been prescribed Corgard, However, the 3
30 tablets prescribed on September 15, 1988 would have been used up at mid- .
October if the tablels were taken as prescribed. Since the bus driver did 14
not keep the appofntment at which he could have obtatned a renewed i 3
prescription, he may nave gone without T3

| medication from that point until a
:sek ‘FiOr to the accident, when he began taking the Maxzide prescribed for
s wife,

Although the bus driver had in the past been prescribed both Maxzide and
Corgard, the tolerance pe had built up first to one and then the other
Rrobably dissipated‘during the periods without either drug. Therefore, when
e began taking Maxzide without a physician's supervision during the week
prior to the accident, he may have been subject to any of the potential side
effects of first-time use, which can in

clude drowsiness and fatigue. There

was no eviderce, however, that the bus driver was experiencing any of these
side effects, |

As the result of any of these conditions affectihg alertness, the bus
driver could have slipped into a brief e

| B episode of overwhelmiﬁf drowsiness or
"microsteep." There is laboratory evidence that such episodes can prodice
inattentton, forgetfulness,

and performance lapses,s0 However, there were
no witness statements or other evidence indicating that the bus driver was
suffering from microsleep or fatigue at the time of the accident.

e

‘ooinges. 0. F.

+ Jhe HKature of Sleepiness: Gauvses, Contexts, and
fonsequences, Perspectives in Behavioral Medicine, 1938.




_ Although the quantity and quality of the bus driver’s sleep, his lack of
nourishment for 13 to 14 hours prior to the accident, and the possible side
effects of medication taken for hypertension are factors that could degrade
driving performance, the Safety Board did not find sufficient evidence to
conclude that these factors did exert such an effect. Further, the accident
sequence can be fully explained by the bus driver's propensity to speed and
the differential in coefficient of friction betweer the travel lanes.

Greyhound Management Policies

A company that employs commercial drivers has three general means of
ensuring safe performance by those drivers: employment screening; training:
and inservice monitoring and discipline. The fact that the bus driver in
this case was able to gain employment and then continue working despite an
ongoing history of speeding suggests that there have been shortcomings in the

programs through which Greyhound manages its driver workforce.

When the bus driver applied for. employment with Greyhound in 1971, he
presented a record that would have barred him from the company §f he were
applying today, according to the testimony of the Regional Safety Manager.
That record also may not have met the standards used in 1971, the Manager
indicated as well, in which case the bus driver joined the company through an
error by a hiring official.

According to Greyhound, its standards and practices for pre-employment
screening have improved since the time this bus driver was hired. Certainly
when a company’s employment standards are upgraded, §t should not be expected
to dismiss those of fits employees who were hired under a lower standard.
However, when public safety is involved, it 1{s a responsibility of the
company to bring the performance of such employees up to the higher standard.
If such efforts, through training and other means, prove unsuccessful for
some employees, those individuals should not be allowed to remain in safety-
sensitive positions. 1In the years since he was hired, the record of the bus
driver in this case suggests either that insufficient effort was given to
improving his performance or that he is one of those {ndividuals for whonm
routine efforts at improving performance are insufficient. In either case,
his continuing pattern of disregard for speed regulations should have been
fdentified, and steps should have been taken to prevent that behavior from
putting the lives of bus passengers and others on the highway at risk.

The bus driver’s job performance is generally well documented in
Greyhound’s records, but these records are nevertheless deficient in a number
of ways. The files on the bus driver indicate not only his accidents,
traffic citations,*! and company rule infractions, but also the results of
on-the-job performance evaluations, annual record rev.ews, and other details.
But Greyhound officials, including the bus driver’s supervisor, could not
adequately explain why the bus driver was reinstated in 1983 after being

’ “some citations are noted by the driver in the annual traffic record
review altt drivers are required to fill out, bul missing from his central
Greyhound driving record.
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discharged from the company following his involvement in an accident, or why
he was similarly reinstated in 1989 after being discharged following the
accident in Nashville, Missing from the files were: documentation of the
bus driver’'s initial training at Greyhound; results of screening by an

outside firm of the bus driver’s state traffic records; and detailed accounts
of disciplinary action and recurrent training for the driver.

In 1986 and 1987 the annual review 6f the a
may have been conducted in

the intent of 49 CFR 391.25

ccident bus driver’s record
accorzance with the letter but certainly not with
- In part, that Federal regulation stipulates:

In reviewing a driving record, the motor carrier must
consider any eyidence thalt the driver has violated
applicable provisions of the Federal Motor Carrier Safety
Regulations and the Hazardous Materials Regulations. The
motor carrier must also consider the driver’s accident
record and any evidence that the driver has vioclated Jaws
governing the operation of motor vehicles, and must give
greal weight to violations, such as speeding, ieckless
driving, ani operating while under the influence of
alcohol or drugs, that indicate that the driver has
exkibited a disregard for the safely of the public.

To be accomplished properly, such subjective assassments must be made by
someone who {5 familiar with al aspects of the driver's record, In
additfon, that person should be qualified to interpret the information and
have the authority to impose measures based on the findings, such as
training, discip)inary action, reassignment, or discharge. A supervisor
conversant with safe bus-operating practices would be more qualified to serve
this function than a secretary {or any other person) who was not specifically
trained for this function. = However, Greyhound was not in viclation of
Federal regulaticn when the Sales and Transportation Mar
conducted the annual review of the bus driver, because 49 CFR 391.25 does not
specify the qualifications required of the reviewing official.
review of the bus driver’s viclation record could be performed by a
nonsupervisory person ir provided adequate guidelines with which te base an
assessment of the bus driver’s record. However, the determination of whether
the bus driver is fit to continue driving or is fn need of additioral.
training should be made by a supervisor knowledgeable about driving

operations. The Safety Board believes the regulation should be amended to
clarify those qualifications.

Greyhound’s practice of directly observing and
performance of its bus drivers on duty could help maintain a high level of

safety in the company’s operations. But the effectiveness of this pract

ice
is undermined Yy giving the bus drivers notice when they are to undergo

surveillance. Most drivers prone to unsafe behavior are uniikely to display
that behavior when they know Lhey are under scrutiny.  That point is
t1lustrated by the contrast between the accident bus driver’s tist of sccrued
accidents and citations and the record of his performance in supervisery bus
rides and road checks. In only two of the 13 reports on those rides ang
checks were there notes indicating any unsatisfactory performancr. The

assessing the
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driver,

n Training. --Greyhound’s eight-week initial training program for bus
drivers, as descrihed by company officials in testimony, appears to provide
adequate preparation for new hires. Although Greyhound could not provide
records of the accident bus driver’s participatfon in this program, he did
testify that he recefved the training, and there is documentation that he
successfully passed the written examination and road test given at the
conclusion of tha course.

_ , , training
appears. ' ' sho ~rather than
preventing - Involve b r attending a
remedial training session, did on four
occasfons. Under zurrent Greyhound pr pattern of citations or
rule infractions can a;so prompt the requirement that 3 bus driver receive
recurrent training. Tthe Regional Safety Manager did indicate in testimony
that recurrent training is "pretty much mandatory." However, the accident
bus driver registered his impression that participation is left to the
discretion of the individual employee,

| ‘s attendance in 10 training .

2nt. The only recorded instance in which

ather operations were addressed in this training was in Novewber

81, when the bys driver viewed the f{lm titled “Adverse Weather. ® He

indicated that he received no behind-the-whee) recurrent training on safe
practice in bad weather.

Filns,

p bus drivers

and: addition to

on of demonstrated unsatisfactory performance. :

for that approach to be successful, participation in recurrent training
should be regularly scheduled and mandatory for all bus drivers.

The bus driver’s performance and attendance in this mandatory training
should be well docurented in the bus driver’s record. Furthermore, recurrent
training should prepare a bus driver for the physical ang mental demands
placed on hinm or her when driving fn hazardous weather or road conditions.
Emphasis should be placed on, } . Hafted to, issues Such as speeding,
driving during periods of reduced visibilfty, hydroplaning, road construction
haza;d?. *ighway surface frictional properties, and proper rest and
nutrition. ' '

The Safety Board believes that the limited recurrent trafning that this
bus driver received did not prepare him for the conditions he encountered the
morning of the accident. the experience of the bus driver in this case is
at all representative, it is possible that many Greyhound bus drivers are in




Kt

need of an enha.:ed recurrent training program, one that specifically
addresses bus oper:tions during periods of adverse weather.

Company _ Evaluation of Oriver's Medical Copdition and__Vision.--As
required by federal regulation, the bus driver was periodically examined by
physicians, and Greyhound used the results of these examinations to determine
his continuing fitness for service. He has also been under the care of
personal physicians and optometrists. Concerning both general health and
vision, there have been significant discrepancies between the findings of the
company-designated physicians and those of the personal practitioners.

reyhound was able to provide records,
asured and reported to have been at
, , he . The bus
. linfcal his ‘ . -Similarly, following
the bus driver’'s 1986 company physical examination, he was certffjed to drive
withoul corrective lenses; but examinations by persoaal optometrists in 1986
and 1989 indicated not only visual acufty that would require the use of
corrective lenses under fFHWA standards, but also other vision problems such
as blurred vision |
Safety Board i r
results in objective medical and vision tests,

| The bus driver knew that he had vision problems and that he was being
treated for high blood pressure (though he may not have recognized the term
hypertension). = In addition, even though he may not have known the clinfca)
terms  for his aother conditions, such as hypothyroidism and depressive
neurosis with asxiety reaction, he probably did recognize that there were
additional conditions in his med i " dversely affect his
driving ability. i e company physician
about the diaonosis and treatmen ns. And the bus driver
also did not disclose them when he filled oul the writlen medical history
forms as part of hts biennial physical examinations.

The purpose of the federally required biennial examination is explained
in the instractions given to examining phystcians:

In the interest of public safety, the exavining physician
is required to certify that the driver does not have any
physical, mental, or organic defect of such a nature ag

to affect the driver’'s ability to operate safely a
commercial motor vehicle 42

Such an authoritative finding was not made for this bus driver, and one
reason may have been his failure to disclose his full medical.history, or to
direct the examining physician to the personal physicians who could do so.
There was nothing compelling the bus driver to make such a full disclosure.
Greyhound does require that medical history forms bpe completed at each
physical examination, but there is no explicit requirvement, 1{n either

T N (et gt i i gt N e e
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Greyhound policy or Federal regulation, that the forms be filled out in a
manner that is not only accurate but alse complete, |

One means of encouraging bus drivers to give a full accounting is to
require them to vouch fur the information they are pravidiﬁg. At present
there is a place on the physical examination form for the bus river to sign,
permitting the report on the examination to be sent ‘ . If a
driver were also rejuired to certify by that signature that he or she has
made a full and truthful disclosure, this might ensure greater vigilance in
filling out the form.

Such certification already exists 1in the aviation industry. the
following statement is from the Federal Aviation Administration’s Form 8500-9
for medical certification of pilots:

I hereby certify that all statements and answers provided
by me in this examination form are complete and true to
the best of my knowledge, and 1 agree that they are to be
constdered part of the basis for issuance of any FAA
certificate to me. 1 have also read and understand the
Privacy Act statement that accompanies this form.

NOTICE: Whoever in any matter within the jurisdiction of
any department or agency of the United States knowingly
and willfully falsifies, conceals or covers up by any
trick, scheme, or device a materfal fact, or who makes
any false, fictitious or fraudulent statements or
representations, or makes or uses any false writing or

~document  knowing the same to contain any false,
fictitfous or fraudulent statement or entry, shall be
fined not more than $10,009 or imprisoned not more than S
years, or both. (U.S. Code, Title 18, Sec. 1001,)

In addition to the foregoing, the Safety Board believes the signed
statement should also give the examining physician the authority to obtain
additional information on the bus driver if such information is necessary,
Further, the statement should prohibit significant omissions and require the

driver to notify the certifying physician if his medical condition
changes following the examination. The Safety Board believes that Greyhound
should incorporate such a statement into the medical history form fts bus
drivers fill out when they receive the federally required biennial physical
examination, Additionally, Greyhound medical examination forms require the
bus driver to provide inform y illness or injury in the preceding
year, although the medica) examinations are performed on a biennial basis.
The Safety Board belfeves that to coTFlJe a complete medical history for the
bus driver, this section should be modified to cover the full two-year period
between examinations.

The Safety Board believes the medical history informalion speciffed in
49 CFR 391,43 could be misunderstood by drivers. It s possible that the bus
driver in this accident did not understand that his high blood pressure was a
"cardiovascular disease® or that depressive neurosis with anxiety reaction is




considered a "psychiatric disorder,” bolh of which are terms used in the
Greyhound form, as stipulated by the federal regutation. The Safety Board
believes that the section establishing the bus driver’'s medical history
should be more comprehensive, utilizing commonly understandable terminoiogy.
An example would be to include "high blood pressure” and “"hawrt condition”
under the heading “"cardiovascular disease.”

In 1983 the Safety Board made the foilowing recommendation to the FHWA:

H-83-

Revise Federal Motor Carrier Safety Regulation 49 (fR
391.43 to incorporate a provision, similar to that
specified in 14 CfR 67.20(a) for airmen medical
certification, which wi11l prohibit the falsification or
omission of medical information in connection with a
medical certificaticn physical examination.

In 1988 the FHWA issued a final rule that prohibits falstfication of
information on an employment application, certificate, or record required by
Federal regulation.s? The S:fety Board subsequently e¢lassified Safety
Recommendation H-83-68 as "Closed-Acceptable Action.” However, the rule
does not prohibit omission of information, and 3 driver can simply choose, as
the individual in thris case did, not to answer completely a question that
might reveal a medically disqualifying condition. The Safety Board believes
that revisions to the FHWA' rules were generally responsive to the Board’s
recommendation.  Hcwever, as a result of this accident, the Safety Board
reccynizes that further revisions are needed to ensure that adequate medical

history information is available to physicians during biennial physical
examinatians.

Pavement Condftions

the different frictional
exacerbated the leftward
bus. Application of 3

en the situation.
are on pavement with one
| n pavement with different
frictional properties, a turning moment can be introdyced that can cause the
vehicle to spin out of control ++ This occurred §n 1985 when an intercity
bus near Frederick, Haryland, traveiing too fast for the wet htghway
conditions, straddled two lanes during a braking mancuver. The bus went out

e eyt Ao i . Tt b e ke vt s b b Rk

‘llhé rute, published Hey 19, 1988, uas tneluded in the federal Motor
Carrier Safety Regulations as &5 tfR 390.35,

i, €. Burnes, *bifferentiat Fricticn: A Potentiat Skig Harard, *
Transportation Research Record Ne¢, 602, 1976,
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of control and struck a concrete bridge rail. Six of the occupants were
killed, and the other 11 received injuries.sS

In the Hashville accident, although the friction differential was a
result of the temporary use of asphalt overlays, the more general problem of
low skid resistance on the existing travel lanes was not a result of the
construction project. Testing of the traffic-polished surface of one lane
produced a consistent skid number of 27, whith indicales it is "slippery,”
according to the widely accepted criteria developed in Kentucky.4S Although
skid testing was nol performed in the adjacent lane, it is of the same
composition, and the concrete was poured at the same tine, so it is likely
that the two had similar fricticnal properties,

Therefore, even before the construction project wes begun, vehicles
traveling on this section of highway, particularly when it was wet, would
encounter potentially severe difficulties in braking and steering that would
not be present on pavement with better skid resistance. These difficulties
would be most severe for large vehicles and Lhose traveling al high speed.

The construction work at the accident site ts now near com letion. The
three concrete lanes have been opened to traffic. and the asphalt lane is no
longer being used as a travel lane. Based on the repovted past experience of
the Tennessee DOV with concrete pavements, the newly constructed fnside lane
(lane 4) will likely have skid resistance numbers close to 60, which is
“good skid resistance,* according o the Kentucky criteria. But if the
pavement surface of the two oider lanes remains unchanged, a new instance of
friction differential will exist, as one lane with high skid resistance
adjoins two with substantially different properties.

Tennessee DOT has the responsibility to prevent friction differential,
whick may occur during and afler construction projects, and also under other
circumstances. The Department also has the responsibility to provide for
adequate highway skid resistance overall. Testing performed in conjunction
with the investigalion of the bus accident indicates that both friction
differential and low skid resistance conditions existed at this particular
site on 1-65. The Safety Board believes the lennessee 001 should take the
measures necessary to provide adequate skid resistance for all roadways
within the State and to ensure that these roadways are free from significant
friction differential.

s

‘S#ighuav Acctident Report  -"intercity Bus Loss of Control and Celliston
with 8ridge Rail on tnterstate 70 hear Frederick, Haryland, August 2%, 198%-
(KISB/PFAR-B7-9%),

“Srpe same study thst produced those criteria alsc seid, “Any Ahighwey
section with an ADT laverage daitly traffic) above 1,000 shcutd be desticked
tf the SN [sYid riumber} of the pavement is 28 or less.™ {(Rirtenbergs, fotlangs
L., Burchett, James (., and Warren, Larty A., "Acctdents or Rural, Tuo-Lane
Roasads and Their Retation to Pavement Friction,™ Cemnonwealth of Xentucky
Departnent of lranepertation, Bureau of Kighuways, Division of Research, April
1974,
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FHWA has previously made findings and recomnendat ions that would help
Tennossee DOT reach those goals. The review of Tennessee’s skid accident
reduction program that was conducted by FHWA in 1986 indicated that ample
skid data are collected, but sufficient use is not made of the data. Despite
its announced intentions to do so, Tennessee DOT has yel to implement fully
the recommendations FHWA made in 1986. The State was rged at that time to
incorporate into highway design and construction tLhe knowledge gained
through skid testing. Ancther recommendation awaiting action called for
establishment of criteria for acceptable skid resistance in both old and new
pavements, along with a program to make sure the State’s highways meet thrse
criteria, ine Safety Board urges lennessee DOT to carry out these
recommendatiors without further delay.

By dofrng so, the State would be incorporating skid accident reduction
principles into its pavement management system, as called for in the FHWA's
polticy on PMS announced in 1989. Yo be in compliance with the policy
guidelines on this point, the Tennessee program for bolh highway construction
and maintenance “shoyld include a systematic process to identify, analyze,
and correct hazardous skid localions 47

The Construction Project on 1-65.--Since [-§% is a Federal-aid highway,
construction projects on that highway require prior approval from FHWA. FHWA
did approve the original design plans for the project on 1-65. However, the
decision during the construction phase of the project to eliminate the
provision for “’diavond’ type grinding of al) concrete surfaces” was
inftially made without approval from, or consultation with, the appropriate
FHWA division office.

Diamond grinding is one technique for raising the coefficient of
friction in 3 pavement surface, If sufficient iprovement had been
accompiished in the existing concrete lanes at the site “in question, there
would have been little if any friction differential between the asphalt
overlay and concrete trayel lanes during construction or between the old and
new concrete lanes after construction was completed,

According to the Tennessee 061, the decision to eliminate the provision
for diemond grindiny was based on the "varying history of results” with the
procedure, as well a5 the possibility of a fulure project to overlay the
concrete lanes with asphall. There are various alternatives to diamond
grinding, such as tining, applicalion of surface-roughening chemicals, and a
variely of overlay methods, but Tennessec DOT did not pursue any of them when
it abandoned the plans for diamond grinding.

It was only after the Safety Board made inquiries that Tennessee DO}
undertook a diamond grinding test project. The results of that project have
proved favorable, and Tennessee DOT has indicated diamond grinding of the
existing concrete lanes within the construction zone will continue. There

are no stated intentions to try other methods for improving the skid

S A o e ! e eyt = n e, v i skt e 1 o

‘ISee footnote Y3,




4}

resistance of the existing concrete surface, and there has been no tivetable
or other definitive word about repaving the highway with asphalt.

The Safety Board believes that friction differential is an avoidable
highway hazard. The first step in preventing {its development in conjunction
with construction and maintenance is to evaluate each elewent that could
bring on this condition in a project, at both the planning and implementation
stages; countermeasures should then be instituted as needed.  The Safety
Boara does no vement rehabilitation over another,

most appropr
selected met

Enclosed Overhead tuggage Racks

When a vehicle overturns, particalarly a large one such as a bus,
- unsecured items are likely to be set fnto motion within the structure. These
ftems, such as f an injure vehicle occupants and block or
inhibit egress. i _ ult as well when tLhe occupants themselves
¢ollide with each other or with parts of the vehicle interior. When the
Greyhound bus overturned an 1-65, there were injuries that passengers
attributed to collisions with interior Components or other passengers.,

However, no injuries from falling luggage were reported.

In the accident bLus, tuggage in the overhead racks was enclosed by top-
hinged compartment doors. These doors remained closed during the overturn.
If the bus had not been equipped with these enclosed racks, it is likely that
some luggage would have fa len from above. There is no Greyhound policy
calling for purchase of buses with the racks, and only about 18 percent of
the company’s buses have them. The Safety Board urges Greyhound to consider
the potential safety benafits of this feature. {n the Board’s view, the
inclusion of enclosed racks on all new buses wo increase the overal)
level of occupant crash 100 pi° eyhound fleet,
Greyhound and Trailways ¥
corporate structure 8, adoption of policy by
Greyhounﬁ/?railways “- On - a permanent basis, not just unlil the current bus
purchase contracts expire -- would dirvectly benefit the great majorily of
those who ride commercial intercity buses in the U.S.

CONCLUSIONS
Findings

1. The mechanical condition of the bus was nov a factor in thiﬁ.accident.

2. The bus was traveling 60 to 65 mph when it went out of control; the
posted requlatory speed himit in the construction zone was 45 mph,

The accident sequence began when the bus driver steered to the left
without braking to avoid a car that had pulled in front; the bus then
continued into the middle lane (Tane 3) that was closed 1o traffic, then




returned to the rightmost concrete lane (1ane 2) before going out of
control,

The rear wheels of the bus hydroplaned on wet pavement during the
accident sequence.

The concrete lane that was open to traffic in the construction zone
(lane 2) had 3 consistently Jow coefficient of friction; on the
adjacent shoulder that was being used as a trave) Tane (lane 1), at the
point where the bys went out of contro), there was an asphalt overlay
that had a significantly higher coefficient of friction.

magnify the bus driver’s initial steey;
right lane (lane 1) to the left lane (1a

Improvement s are needed in the Tennessee Qe
program to provide for sufficient skid
highways, and also to prevent conditions of
friction from developing.

Improvements are needed in the Tennessee Department of Transportation
gavement management system Lo meet both the standards and guidel fnes set
y the feders Highway Administration.

The bus drive | _ at ¢ accidents, traffic
citations, an company rule violations indicating a tendency to speed

that was consistent with his speeding in this accident,

Corrective action by Greyhound, 3 training,
reassignment, or discharge, was not sufficient to mody
driver’s propensity to drive at excessive speed.

Greyhound s récurrent training program s primarily reactive i{n
emphasis, serving as a response to demonstrated bus driver performance
probiems, rather than as a means of preventing them,

On at least two occasions, the annual review of the bus driver’s
record, required by Federal regulation, was performed by Greyhound
personnel who were not qualified to evaluate the results and take
action as needed.

The Federal requlation that requires the annual  review by motor
carriers of commercial drivers’ records does not establish the
qualifications needed in the reviewing officials.

The bus driver was operating the bus without adequate rest and
nourishment, both circumstances coyld have contributed to
| Ve ' e of the accident;
fact drowsy or
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A program is needed at Greyhound to educate bus drivers and their
families about the stresses imposed by night work and shift work and the
impact these stresses can have on safe job performance; education fs
needed as well about the need for proper nourishment while on duty.

Toxicological tests on a blood specimen taken from the bus driver after
the accident did not reveal the presence of slcohol, fl1licit drugs, or
high concentrations of chlorothiazide, a prescription drug used in the
treatment of hypertension. '

While Submitting to federally required bienhial phy51ca]:examinations,
the bus driver, on at feast two occasions, fafled to provide pertinent
information about his medical history, which prevented accurate

assessments by company physicians of his qualifications to drive 3 bus
in commercial service.

After filling out the medical history questionnaire as part of the
] physical exa Greyhound bus drivers
‘ is accurate and

In the Federal regulation - me
comme.cfal drivers, the terms used to describe
history information may not be fully understood by

resulted in the bus driver’s loss of control,
control were the variant frictional properties
construction zone.

RECOMMENDAT LONS

As a result of fis investigation, the Nationa) Transportation Safety
Board made the following recommendatfons:

-~ to Greyhound Lines, Inc.:

Review and modify, as needed, company policies and procedures
to fidentify bus drivers with unsafe performance records and
then prevent them from continuing to operate buses in a manner

hazardous to public safety. (Class [I1, Priority Action)
(H-89-26)
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Develop a structured recurrent training program,
encompasSin?_classroomfnstruction as well as simufator
and/or beh nd-the-wheel instruction, designed to hel
maintain thetrerformance of company bus drivers at hig

standards, and require al) bus drivers to participate on
& regular basis; include in this program instruction on
$afe bus operations in adverse weather conditions,
(Class 11, Priority Action) (H-89-27)

Revise the form bus drivers are required to complete as
part of thei al physical examinations so that by
si doc h ] at  the medical
'th complete and accurate
authority to obtain
, h | medical history from
their personal health care providers; and revise the form
to require bus drivers to provide information on any
1ness or inju y incurred during the previous two years
or since the last certification examination. (Class 11,
Priority Action) (H-89-28)

Establish and ‘enforce 3
the federa

i record,
authorized to impose
findings from the re
(H-89-29)

Institute a program
the need for proper
educate both bus d

the adverse effect these stresses “have
performance. (Class I, Priority Action) (H-89-3

-- to the Federal Highway Administration:

Revise Section 391.43 of the Federa) Motor Carrier Safety
Regulations to: incorporate a provision that wil)
prohibit the omissio edical - fnformation in
connection with 2 certification

examination; require that when commercial drivers are
examined; they sign a statement certifying that the
medical histoig they have provided §s both complete and
accurate and that the motor carrier has the aut ority to

obtain information on the buys drivers’ medical history
from their personal health care providers; ar Ju
that the medical history form elicit

information on drivers, using commonly understandable
terminology. (Class 11, Priority Action) (H-89-31)
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Revise Section 391.25 of the Federa) Motor Carrier Safcty
Regulations to specify the qualifications of the
individuals conducting the reviews of commercial drivers’
performance records, required annually of motor carriers.
(Class 11, Priority Action) (H-89-32)

-~ to the Tennessee Department of Transportation:

Modify Tennessee’s skid accident reduction program in
accordance with the recommendations issued by FHWA in its
1986 review of the State’s skig accident reduction
activities, and with the standards and guidelines issued
by the FHWA for pavement management systems. (Class I},
Priority Action) (H-89-33)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ James L, Kolstad
Acting Chairman

/s/ John K. Lauber
Member

/s/ Joseph T, Kall
Member

/s/ Lemofne V. Dickinson, Jr.

Member

Jim Burnett, Member, concurred in the recommendations and did not
participate in the adoption of the report and the probable cause.

August 8, 1989
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APPENDIXES
APPENDIX A
INVESTIGATION
Investigation

The National Transportation Safety Board was notified of the accident at
10:00 a.m. on November 19, 1988, by the news media.,  Highway accident
investigators were dispatched from the Safety Board’s headquarters in
Washington, D.C. ang from the Kansas City Field Office.  Investigators
arrived on the scene at about 8:00 p.m., November 19, 1988, Participating in
the 1investigation were representatives of the Tennessee . Department of
Transportation, Greyhound Bus Lines, Inc., and the Metropolitan Nashville
Police Department.

Depositions

On January 30, 1989, Safety Board investigators took depositions from the
accident bus driver and representatives of Greyhound Lines, Inc,
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08-20-7]

07-28-75

10-24.77

01-07-78

03-08-78

03-22.79

06-25-85

10-11-80

03-20-82

12-21-82

01-25.83

02-24-83

04-26-83

05-04-84

03-09-84

05-11-84

36-04-84

08-18-84

*05.3].87

i *02-24-88
| 04-10-88
11-19-88
12-13-88
01-13-89

APPENDIX B
BJS DRIVER’S RECORD

&QEA“EHI§ZIR&£_1£“QIIAIlQH§[RULE§ ThFRACTIONS
Preventable Accident

Non-Praventable Accident

Company Rule Infractior {2-day suspension)
Traffic Citat on {speeding)
Non-Preventatle Accident

Non-Preven’20le Accident

Traffic Citation (speeding)

Traffic Citation (speeding/3-day suspension)
Non-Preventable Acc:dent

Preventable Accident

Discharged (cause: driving performance)
Reinstated

Traffic Citation (speeding)

Preventable Accident

Company Rule Infraction

Company Rule Infraction

Preventable Accident (10-day suspension)
Hon-Preventable Accident

Traffic Citation (speeding)

Traffic Citation (failure to yield)
Preventable Accident (2-day suspension)
Preventavle Accident, (Nashville)
Discharged {cause: driving performance)
Retnstated

Al of the above notations were found in Greyhound’s central driving
he bus driver, except for the two marked with
ens were reported by the bus drivey on forms now held
Under Federal regulation, an interstate motor cartier

from each of its drivers a list of all traffic
that driver during the preceding 12 months.

record maintained on t
asterisks. Those citati
in the company files,

is required to obtain
violations committed by

i 3
j
?




Util:zing measured tire pressures and Lire footprint aspect ratios, the
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APPENDIX C
HYDROPLANING SPEED CALCULATIONS

hydroplaning speed for each bus tire was calculated using the following

formula:

VP = 7.95 p(H/l)

p ~ tire infiation pressure (lbs./inchesz)
w/l = tire footprint aspect ratio
Vp = minimum tire hydroplaning speed in MPH

Individual tive hydroplaning speeds:

accident.

Left Front: £%.43 aph

Qutside Left Rear: 51.06 mph
Inside Left Rear: 69.46 mph
Left Bogie: 47.07 mph

Right Front: 81.89 mph
Qutside Right Rear: 65.45 mph
Inside Right Rear: 64.38 mph
Right Bogie: 73.70 mph

The ocutside Teft rear and left bogie tires were deflated during the
Their inflation pressures could not be determined. . Therefore,

hydroplaning speeds for these tires are not representative of accident
conditions.
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APPENDIX D

GREYHOUND LINES INC.
MEDICAL EXAMINATION FORM

GREYHOUND LINES INC,
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APPENDIX E

FEDERAL MOTOR CARRIER SAFETY REGULATIONS
Federel Nighwey Adminlsiration, DO

09125 Annud) review of driting record.

Excepl as provided tn Budbpart O of
this part, each molor carrier shall, af
least once every 12 months, pevien the
driving record of each driver It em.
ploys o determine whether that

driver meets mintmum requirements #3%1.47 Record of violalions
for safe driving or s disqualifled to () Except as provided In Subpart Q

drive & motor vehicle pursusant ¢o of this
) Pant, each motor cuscler shall,
Ihe inoior Sartis bt ke ords A Lot ok cacry g0 Acler shal

evidence that the driver has violated mploys to prepare and
spplicable provisions of the Federal tor vemms ‘t“’l"“ I‘JJV“’]“;ON d‘-;f
Motor Carrler Safety Regulations and molor ve h‘” raffic laws and ordi-
the Huudou_’ Materials R?W!I"Oﬂl. nances (other than violations involy-
The motor carrier must also consider Ing only parking) of which the driver
the driver's accident record and any has deen convicted or on account of
evidence that the driver has viclated which he hes forfeited bond or collat.
laws governing the operstion of motor eral during the preceding 12 months.
vehicles, and must give great welght to (b} Each driver sha) furmnish the 1ist
violations, such as Speeding, reckless required (n sccordance with paragraph
driving. an¢ opersting shile under the (8) of this section. If the driver has
Influence of alcohol or drugs, that In: not been

dicate that the driver has exhibited s bond or coliateral on sccount of. any
disregard for the safety of the public. violation which must be listed he
A nc;‘!e. setting forth lhe‘dttedupog shall o certify .
which the review was performe an : .

the name of the person who reviewed (¢) The form of the driver's list or

_sh included certification shall be prescribed by the
:R: 3’,,':1",“, ;’,ff,’.?ic’.,ﬁ,’,',?f,,, i in motor carrier. The following form may

be used Lo compl with this section:
{33FR 6480. Apr. 131970, s Lmended 4t 33 By
FR 17420, Nov. 13, 1470}

MOTOR VErmcLr Drivir's CEATRICATION

I'MN&NM¢oh—wu€}~uwunﬂc mmmwmmw‘)bmtmm
SOrwvced o wm«:m:wmnmuwz

Osts of sorvaoon

lnmmnwwm‘!m Pt 1 havg o
OM " "eQuE M I Be wiad Qg P pat 17 oy

R i,

Dol of corvice
Ry carar's navmg)
o ,w“&;"_.’._. -

T e e st e et ol

—— e amn

(d) The motor carries shall retaln
the lst or certificate required by this
section, or & copy of It, In ita flles as
part of the driver's qualification file,

(¢) Drivers who have provided tnfop.
mation required by $38)31 of this
subchapler need not repeat that infor.
mation In the annual st of violations
required by this section

(38 FR 8480, Apr. 32, 1970, &g Amended at 38
m.i:'m, Rov. 13, 119, 83 PR 20880, June
1. 1807)




APPENDIX E

fedoral Highway Adminlstration, DOY

Subport E—Physical Quoalifications

on

{a) A perso

cle,

d Examirations

§891.0) Physical qualifications for drir.
o,

n shall not drive a molor

vehicle unless he i physically quall.
fied o do 8o and, except as provided in
139147, has on his person the origt-
nal, or & photographic copy, of & medl-
cal examiner
physically qu
vehi

‘s certllicate that he Is
alified o drive s motor

$ 39141

() A perscn (s Physically qualified
to drive & motor vehicle if that
person-—

(1) Has no loss of a fool, a leg.
hand, or an arm, or has been granted a
walver pursuant to 1381.49,;

(3) Has no tmpatrment of:

(i) A hand or finger which interferes
with prehension or power grasping. or

(1) An arm. foot, or leg which inter-
feres with the abllity to perform
normal tasks associated with operating
& motlor vehicle; or Any other gignifi.
¢ant Umb defect or limitetion which
interferes with the abllity to perform
normal tasks assoclated with operating

& molor vehicle; or has been granted a
walver pursuant to §391.49.

(3) Has no established medica) histo-
ry or clinical diagnosls of diabetes mel.
litus currently requiring {nsulin for
control;

(4) Has no current clinlcal diagnosis
ol myocardjal Infarction, angina pecto-
ris, coronary insuffictency, thrombosis,
Or any other cardiovascular disease of
& variety known o be Aocompanted by
syncope, dyspnea, collapse, or conges-
tive cardiac fallure.

(8) Has no established medical histo-
Iy or clinical diagniosis of a respiratory
dysfunction likely to (nterfere with his
ability w conlrol ang drive & motcr ve-
hicle safely;

(8) Has no current flinlcal diagnosts
of high biood pressure likely to inter-
fere with his sbility to operate
motor vehicle safely:

{1) Ras no established medical his.
tory or clinfcal diagnosis of rheumatlce,
arthritie, orthopedic, muscular, neuro-
muscular, or vascular disease which
Interferes with his abllity o contro}
and operate a motor vehicle safely;

(8) Has no established raedical histo-
Iy or clinical diagnosis of epllepsy or
Any other condition which is likely to
cause 10ss of consclousness Or any loss
of abillly to control a motor vehicle:;

(8) Has no mental, nervous, organic,
or functional disease or psychiatric
disorder likely to Interfere with his
sbility to drive & motor vehicle safely;

{10) Has distant visua) aculty of at
least 20/40 (Snellen) in each eye with.
out corrective lenses or visua) acuity

separately corrected to 20/40 (Snellen)
or better with oorrective lenses, dis.
tant dbinocular aculty of at least 20/40
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{8riellen) In both eyes with or without
correclive lenses, field of vision of at
least 70* {n the horizontal Meridian (n
esch eye, and the abdtlity to recognize
the colors of tralffie signals and devizes
showing standard red, green. and
amber;

(11) FIrst percelves & forced whis.
pered volee In the better ear at not
less than 8 feet with or without the
use of & hearing ald or, if tested by use
of an audiometric device, does not
have an average hearing joss In the
belter ear greater than 40 decibels at
800 Hz, 1,000 Hz. and 2.000 Hz with or
without & hearing aid when the audio-
metric device (s ealibrated to American
National Standard {formerly ASA
Standard) 224.5-10%1.

(12} Does not use a Schedule 1 drug
or other substance Identilted In AD-
pendix D o this subchapter,' an am.
phetamine, & narcotic, or any other
habit-forming drug: and

(13) Has no current ¢linical diagnosis
of alcoholism.

(38 FR 0480, Apr. 22, 1910, as amended st 35

FR 11420, Nov. 13, 1970, 36 FR 323, Jan. 1.

1970, 36 FR 128817, July 8 1971; ¢) FR

?:m. Dec. 8, 1078, 81 FR 175%1, May 1),
84)

§ 319183 Medical examinstion; certificate
of physical examination.

(&) Exiept as provided in paragraph
(b) of thris section, the medical exam!.
nation shall be performed by a Il
censes doctor of medicine or osteopa-
thy.

(1) A lcensed optometrist Ay per-
form so0 much of the medical examina-
ton as pertains to visual scully, fleid
of vision, and the ablifty to recognize
colors as specified in paragraph (10) of
| 381.414D),

{¢) The medical examination shal be
performed, and {ts results shal) be re-
corded, substantlally (n sccordance
with the following instructions and ex-
amination form:

* A copy of the Schedule | drugs and other
sudstances may be obtained by writing to
the Director, Buresu of Motor Carrier
Bafety, Washington, DC 30390, or to any
Regional Office of Motor Carrier and High-
way Salety of the Feders) Highway Admin-
stration st the address tiven in Part 390 of
this subchapter.

49 CFR Ch. M (10-1-37 Bdioiga)

Ixsravcrions po Posroswing AND
Recorning Prysicas Bxayinarions

The examining physician shauld revieg
these (nstructions bGelore pert: the
physica} exnminstion. Answer Om
yes or no where apgpropeisle.

The examining physician sheuld 4o SN
of the rigorous Physical demands
mental and emotional responsibliiities
on the driver of a commercisl moloe vohicle,
In the (nterest of pubdlle safety the snamin.

is required to cortify Lhpt the

have any physics). ceentgl,

or crganke delect of sueh Nplere »

&ffect the driver's sbility to oporels Jb.
tommnercis] motor ve R

General {nfcrmaiton The burpess of ths
history and physical
detect the presence of
organic defecls of sue
extent as to affect the app
operate & maotor vehicie safely.
nation should be mede care
&8 complele as Indicated
form. Hutory of certaln
cause for rejection or indies
making certaln laboratory tes
and more stringent, ex
may be recorded which do
thelr charscter o degree. (ndicgts
ticatlon of physteal Nineas
dented. However, thess defocta
geucumd with the lpg!kmt and

advised to take & ¢ Decessary Meps
insure correction, particulan ol
wh'ch, tf neglected, might hld’u .
tton lkely Lo affect his ability to drive
salely.

General appearance ¢nd
Note marked overselght. Note any posture
defect, perceplible limp, tremor. of other de-
fecta that might be cawsed by aicoholism.
thyrold (ntoxication, or other Uineeses. The
Federal Motor Carrfer Salety Rogulation
provide thst no diiver shall use 3§ Roreotls
or other hadit-forming drugs.

Head-eyes When other than the o
chert (5 used, the results of such lest myst
be expressed In values s tw
standard Snellen test. I the L )
corrective lenses, these b YoM
while spplicant's visua) awulty b
tested. 1f appropriste, tndicate on
cal Examiner's Certificate by
box, "Qualified only when we
tve lenses’ In recording distance
20 feet a8 normal. Report olf vision @0
fraction with %0 numerater
smallest type read ol 90 foed
tor. Note ptosts, dischasyge,
ocu!uu mitscte lmb':llnee. tolar
cormneal acar, exophtalmos, or slrgblomu,
uncorrecied by corrective lonses. Monetules

drivers are not quallfied ta ¢ Oomanit-
clal motor vehicles under :mn' Podors}
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APPENDIX ¢

Fodera! Highwoy Adminlstration, DOY

Mctor Caryier Balety Regulations. 1 Lhe
driver habitually wears ontart lenses, or tn.
lends Lo 40 a0 while driving there should be
sullikient evidence Lo Inticate that he hag
good Lolerance s wel} adapted to thelr use
The wuse of contact lenses should be noted
ot the record

Fars Note evidence of mastold o middle
ear dissage, discharge. symploms of sural
veriigo. or Menleres Syrdrome. ‘When re-
tording hearing, record distance from ps-
Uent at which a forced shispered volce tan
frst De hesrd. |f buc:omeler s wed (o lest
hearing, record decibe] loss &t 300 Hp, 1,000
Hz, and 2,000 Mz

TArogt Note evidence of dlseage Uremed|-
able deformitles of the throat tikely 1o
{nterfere with taling or breathirg or any

Torarheart Ewthoscopie examination iy
faquired. Note murmurs 8nd arrthythmlas,
wd any past or present history of cardio
vhacvler disease, of o Yariety known to be
Weompanied by S)ncope, dyspnes, ollapee,
enlarged heart, or oxngestive heart fallures
Bectrocardiogram U required when findings

Blood pressyre Record sith etther apring
Of mefcury column type of sshygxmomane
meter. 1f the dlood Pressure 's oonsistently
adove 180/60 mep Hy . further testy may be
N&Cessary te determine shelher the driver
b qualified Lo Operale 8 motor vehicie

Lyngs 1t any ung diseace {4 Cetected,
sate whether active or rrested, {f arrested,
your oplnion a8 o how long tt has been Qul.
escent.

Gastrointestinal Iyilem. Note any discases
of the Eastrotrtestira) gystem

Addomen Note wounds (hjurfes Ay, OF
Seakness of nuscies of abdoming | wails gul-
ficlent w interfere sith norma. furiction
Any hernta should be nDoted H prege ~t Slate
tow long and f Mequately coiitalned by
trus

Abnormal mAsiel 1! present, note locs.
Lion, if Lender. and whet)ier or Dt applicant
Lross how long they have been present If
the diagnosis MELSU thal the condition
might tnterfere sith the control ard safe
operstion of a motor vehicle more stringent
tesls must be made before the applicant can

be certified.
Tendernesy When noled. alate where

Inost pronounced. And tuspected csuse. 1f

the diagnriosls Suggesis that tpe condition

might Interfere ¥ith the contro} and gafe

Oenito-urincry. Urinalysts 1 requlred
Atute Infectiong of the senito urinary tract,
A delined by Jocsl And Btate public health
laws, Indications frota urtnalysls of uncon-
Lrolied diadeles Hmplomatie Mbumin-ures
in the urine, or other finding, {ndicathve of

34
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Lealth oonditions lkely to nterfere with
the control gnd safe operation of 3 motor
vehicle, wil} dagualify an spplicant from op-
enting g motor vehicle.

Newrolopical 3y positive Romberg (s po-
borted, Irdicste degrees of Impalrment Py.
pllary reflexes should be reparted for both

ht and Locommodation. Knse Jerks wre o
beent only when 2ot obtaln.
able upon reinforcement and sq increased

Y vitniory and positioral sbnormulities
ahould te noted

Ertremnitiog Carefully examine upper ard
Jowes ectremities. Record the loss of impatr-
ment of & leg, foot, toe, Arm, hang,
&ers. Note any snd al) deformities, the pres.
ence of strophy, semiparalysis oy parulysls,
Of viricose velns. If o hand or linger de-
formity ex Ista, determine whether sufficient
ST™D s present to enable the driver w
a&lure and maintaln g &Tip on the tleering
wheel If o leg deformity exists, determine
whelher sulficient modllity ang strength
txlst Lo enable the driver Lo operate pedals
Froperly. Particylar Allention shou'd be
ven to and g record should be mace of,
WAy Inpairiment o Sructural defect shich
DAY Interfere w'th Lhe drivers ablnty w op
€rale s motor venicle sifely.

Spine.  Note deformities, limitation of
motion, or any history of Paln, infuries or
d sease, past or btesently experienced i the
cenvical or dumbar spine region It find.ngy

Rectogenital Hudies Liseases ©r eoond:
Uons causing discomfert should be eveluat-
od carelully to determine the extent to
shich the condition tight be hm.ﬁuppin;
while Ufting. pulling, or du periods of
prolonged drivirg thas might be necessAry
&3 part of the drivers dutles

fadorgtory and othsr ppecial Andings
Urinalysis i required, as weld as guch other
teats as the medical history or findings upon
physical examination mAF Indicate are nee.
essAry. A serological teat U required it the

amining physician

Diadetes If tnsulin Is necessary o control
8 Giadelje condition, the driver s not qualt.
fied Lo operate 3 motor vehicle. If milg dia-

drug and » diet thyt can be odtalned whije
the driver s on duly, It should not be cor.-
tdered disqualifytng. However, the driver
ust remaln unde; aMequate m super-
rision.
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§ 39143

The physician must date and s!en his fingd.
ng» upon completion of the examinat an

ExaMinarion 10 Drroauing Purstcay
Comvition or Duivers

Driver's name ——-——0 New Certification
Addresg — ... . _ _ —-0 Recertification
Socla! Security No - S

Duate of dirth — Age —-.

——epe -

You o

—fe

Hed: +4giory

1
£

§

Wrd ryres
hm&ma'&rw
OrAre et Uy dogay or oy
nease

o

¥
-]
g
L
'

r

S
S
{3
i
§

'
f
3

U0 _000000OooOoOGDONA
7

0D 0o
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i
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If answer to Anycfthe shove is yes eaplain.

T e e e o e L T e i e Ll e .

T e e - e L P

FETSICAL LXAMIRATION

Qeners? Spfearnnce and development
00-0d~—-hu-~?oor-~ .
Yision For distar.ce
Right 20/ —_ Lent 20/ -~
OWithout corrective lensey
O With corrective lerses # worn.
Evidence of disense or tnjury:
Right — Lefs —
Color Test — . _ ____ _ R
Horlzontal 1.e14 of rislon
Right —* Left .+
He ‘
Right ear — . Lot ear —
Disesse or lnjury — . __ .
Audiometric Test {complete only 1f sudlom.
eter Lo used to test hesring: Secibel loss as
Hr —. at 1000 Hs —~, at 2.000 M2

e

11 organic disense s present, s it {ully comp-
tnsaled? - . T "
Blood preasure:
Systolic ——. Disstolte —.
Pulse: Betore exercise — ... .

APPENDIX

49 CFR Ch. 1l (10-1.87 tdimeon,

immedistely after exercise —.— .

Scars — Abnormal maseesy . .
Tendernesy ——

Hemla Yes — — No —

I3, where? e e
1 truss worn? ————————

Osstrolntestingl

Ukceration or other dlsense.

Yes — Mo —

Oenite-Untnary
Scary —— . __ —— L
Urethral discharge - - -
Reflexes:

Romberg .. _ ——
Pupillary LightR —— . .
Accommodation Right — Left —
Knee Jerks:
Right:
Norma} -.— Increased — Absent —
Lelt:

Extremities:

Ubper — o o
Lowep ——— . -
Splrg —— . __ T TTT

Laboratory and other Special Findings
Urine Spec Qr. — . Alb. —
Sugar —
Other laborstory data (Serology, ete)

e i e o o - ST A e e e

Radiological data — ... _ "7

Electrocardiograph - - . __ _ e
General comments . _ R

(Date of examinsation)

e e e e —— e

{Addreas of eaamining doctor)

{Name of examining doctor (Print) )

e e —— T e e e

{Signature of examining doctor)

Note. This section W de completed only
when visual (et i conducted Ly a licenssd
ophthalmologist or optometrist.

e e —

(Date of o2 Amlnation)
{Address of ophthalmolomt or
Oplomelrist?

e e e e o e e T e e

(Name of ophthelmologist or oplometrist
(Printy)
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Federa! Highway Adminlstration, DOY § 4G

: — i —— i

{Bignature of cphithalmologtst or
] optometrist)

y (d) If the medical exuminer finds
4 that the person he examined (s phys-
- lcally qualified Lo drive a motlor vehi-
, ¢le in sccordance with § 391.41(0), he
: shall complete a ocertificate (n the
E form prescribed in paragraph (e) of
this section and furnish one copy to
the person who was examined and one
‘ copy to the motor carrlier that em-
j ploys him.

(¢) The medical examiner's certifi-
cate shall be tn accordance with the
following form:

Mepicat Exasinen’s Cxrriricare

T oenrtly thast ] have examined
(driver's naroe (print)) In ac-
cordance with the Federad Motor Carrier
Safely Regulstions (4% CFR 391.41 thiough
191 .49 and with knowledge of his dutles. 1
find him gqualified under the regulations

0 Qualified only when wearing corrective !!
™ lenses i
A completed examination form for this § 4
; person s on file in my office at v ’ =
' {Address) 1
) {Dale of examination) i N

{Name of examining doctor (Frinty s

b b . A AL AL ——— i —— T o R e W

{Gignature of examining doctor)

s . i

{Sigrature of 4rivern

i i g i e A kR et ek e bl . e o e

{Addreas of driver)

1t the driver Is qualitied only when
wearing a heazing ald, the following
statement must appear on the medical
examiner's certtficate: “Qualified only
when wearing a hearing aid.” ¥ a med-
leal examiner determines s walver Is
necessary under § 381.49. * - following
statement shall appeas o1 ¢ medical
examiner's certificate; “n. .ically un-
qualiffed unless accompanied by »
walver.

(35 FR 8480, Apr. 22, 197C. as amended a1 33
PR 17430, Nov. 1), 1970, 38 PR 8433, May 4,
1971, 3¢ FR 13851, July 8, 1014, 43 FR
::‘9?? Dec. 5, 1678, 48 FR 53418, Oct. 29,

oy, 5 COVCANPENT PRINVIANG OFFICE o990 3317 720





