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National
Trangportation
Safety Board

washington, D.C. 20594

HIGHWAY ACCIDENT/INCIDENT SUMMARY

Accident No.: DCA-87-MH~004

Location: Alexendria, Virginia

Date: April 4, 1987

Time: 7115 p.m. e,

Occupants: 1 drviver, 85 passengers

Operator: Spirit of '76 Tours

Damage: Approximately $25,000

Injur .es: 1 fatal; 32 nonfatal

Type of Accident: Collision with arched stone overpass

The Accident

On April 4, 1987, a T0-pussenger double-decked sightseeing bus carrying a driver and
65 passengers en route to Mount Vernon, Virginia, was traveling soulhbound in the right
lane of the Mount Vernon Memorial Highway portion of the George Washington Memorial
Parkway, a four-lane highway approximately 3 1/2 miles south of Alexandria, Virginia.
There were 24 persons on the maln level, 34 persons on the upper level, 1 person on the
stuirs, and 6 persons whose locations could not be determined. About 7:15 p.m. ews.t., the
top of the bus struck the Alexandria Avenue arched stone overpass. The bus was
estimated to ha'e been traveling between 22 and 42 mph., As a resdlt of the impact, the
bus roof was sheared off rearward, exposing the upper seating level. The bus remained
upright and there was no fire. There wera no other vehieles involved ! the accident.
According to the busdriver, it was dark aud the weather was "misty.," At National
Airport, avproximately 7 miles north of the accident site, the temperature at 6:53 p.m.
a.s.t. was 44° F, the dew point was 34”F, and the wind was from the southwest at
12 knols, no rain was reported, and the vislbility was 12 miles. Twenty-eight minutes
after the accident, light rain showers with a visibility of 18 statute miles were reported ai
National Airport. '

A nearby resident, who was in his backyard, observed the bus traveling southbound in
the right lane of the purkway, heard the crash, and had his wife report the aceident to the
U.8. Park Police. Several other residents reported the aceident to the Fairfax County
Fire and Rescue Department at approximately 7:23 p.m. On arrival at the scene, rescuers
immedlately started triage, and the incident commander established a command post.

Thirty-three passengers were transported to four area hospitals: Alexan-ria, Mount
Vernon, Fairfux, and the Washington D.C. Hospital Center. Twenty-five passengers with
minor injuries wers treated and released; 8 sustained minor to erities! injuries and were
hospitalized. The busdriver exhibited symptoms of shoek, was transported by ambulance
te Alexandria Hospital, and was admilled for obwervation. Four passengers were
transported by heileopter to Falrfax Hosplital and the Washington Hospital Center. One
pussenger dled approximately/10 hours after the accident from injuries sustained In the
accident. All but one of the injured persons were on the upper level of the bus, and most
of the severely injured were located Loward the rear of the upper level, The injured
prussenger on the main leve, and located in the last row of seats in the bus sustained a
minor Injury. (See table 1 for injury severity.) ‘There were no persons pinned or trapped
in the bus wreckage. (See appendix A for the bus seatling chart.)

o i




-}

Table 1. Injury severily

Injuries Bus Occupants

Critical (AIS-5) 1 1
Moderate (ALS-2) 4 4
Minor (AIS-1) 28 28
None {A1S-0) 33 33

—

Total 66 68

Injury classifications are based on the American Association for Automotive
Medicine's Abbreviated Injury Scale (AIS) codes.

Highway Information

The George Washington Memorial Parkway is one of 6 parkways and 337 park areas
onerated and raintained by the National Park Service (NPS) throughout the United States.
Originally constructed as the first Fedoral parkway between 1927 and 1932 to provide a
seenic vehicular approach to the Mount Vernon Estate, the Mount Vernon Memorial
Highway retains most of its original design elements and continues to achieve its original
legislative purpose. The Alexandria Avenue Bridge, except for newly-added retaining
walls, aiso retains its original design eleiments. Listed on the National Register of
Historic Places, the Mount Vernon Memorial Highway Is managed as & nationally
significant historical parkway. In addition to visitors to Mount Vernon and other
recreation visitors, the Mount Vernon Memorial Highway serves as a major commuter
route for the residents living in the Mount Vernon area.

At the accident site, the concrete-surfaced parkway is an undivided, four-lane
roadway, 40 feet wide with 9-foot-wide left lanes and ll-foct-wide right lanes. The
overpass was not illuminated nor was it marked with reflectorized delineators to assist In
identifying the size »nd shape of the underpass. Due to the arched configuration of the
stone overpuss, the outside lanes have loss clearance because the arch tapers from
approximately 14 feet 6 inches at the center line to 10 feet 2 inches at the edge of the
roadway. (See appendix B, figure 3.) The 13-foot 2-inch bus went under the bridge in the
right lane. (See appendix C for a diagram of the arched stone overpass and tour bus
coliision point.) There were no tive marks on the approach to the overpass. Postimpact
tire marks, 34 feet long, began 15 feet past the southern exit of the overpass. The lire
marks indicated that the busdriver applied the service brakes after the bus exited the
overpass. The bus came to rest 200 feet south of the overpass.

The parkway has a posted speed limit of 45 mph. On the southbound side of the
parkway at the time of the accident there was e reflectorized 18- by 24~inch "Low
Clearance" sign posted about 345 feet before the overpass. (See appendix B, figure 1.} An
identical sign was posled on the northbound side of the parkway. Visibility with respect to
the sign in the southbound direction was partially obscured by low hanging branches. A
turn-around road for vehicles unable to clear the unde.pass Is located near each "Low
Clearance” sign.

NPS regulations prohibit trueks from using the parkway. Despite the prohibition,
some trucks have used the parkway and, according to the NPS supcrintendent and U.S.
Park Police have struck the underside of the arched overpass. In response to this problem,
the NPS superintendent on December 18, 198¢, requested that height-cleararce signs
conforming with the W12-2 specifications of the ™lanual on Uriform Truffic
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Control Devices" (MUTCD) 1/ be acquired and installed in advance of and over each lane
at the overpass. (See appendix D.) The design and ordering of the signs was in the NPS
procurement process when the aceident occurred. As an interirn measure, the NPS
installed temporary "Low Clearance" signs in advance of both approaches to the overpass
on December 19, 1966. These signs, however, were not in conformance with the MUTCD,

On April 10, 1987, 6 days after the accident, the NPS replaced the temporary
advance warning signs on the approaches to the overpass with signs that meet the MUTCD
W12-2 specifications. The W12-2 warning signs were installed in ndvance of and on the
overpass over each of the northbound and southbound lanes. The sign over the left
southbound lane indicatss a 13-foot 4-inch clearance and the sign over the right
southbound lane indieates & 1C-foot 2-inch elearance. (See appendix C, figures 2 and 3.)
The signs are positioned so that vehicles with dimensions in excess of those posted
clearances can take alternate routes.

The "Park Road Standards" 2/ state that for new bridges, the vertical clearance at
underpasses should be at least 14 feet ubove the entire roadway width. This is consistent
with the American Association of State Highway and Transportation Officials (AASHTO)
bridge standards which are the Federal standards for bridge and road specifications. This
overpass was built before the adoption of these standards by the NPS,

The accident site was located in an area without any ambient lighting which may
have prevented the busdriver from identifying the arched stone overpass. The dark, grey
eolor of the stones in the overpass helped it to blend into the darkness of the night. The
overpass was not illuminated nor were there any reflective devices on the structure. The
busdriver stated that he failed to see the overpass in time to pove his bus to the left lane
where there was sufficient eclearance. The busdriver had made this trip in this bus 20 to
30 timos and shouid have recognized the previous intersection of Morningside Drive as a
clue that he was getting 2lose to the overpass. However, he had not previously driven the
route at night.

According to the Federal Highway Administration (FHWA), there are 79 NPS
structures in the NPS eastern reglon that have clearances less than 14 feet. 3/ The Safety
Board is aware that penerally the NPS does not allow commercial vehicles on park roads.
In this case, the carrier was permitted by the NPS to operate on the George Washington
Memorlal Parkway. The Safety Board believes that it is important to evaluate the
structures in the National Park System open to publie travel to provide sufficient and
appropriate warnings to prevent similar accidents. If high-clearance vehicles are going 1o
bie permitied to use park roads, the low-elearance structures should be appropriately
signed.

Bus Information

The carrier, Spirit of '76 Tours, Inc., started business in 1975 and was authorized by
the Interstate Commeree Commission to eonduct operations in 48 states. Af the time of

1/ The MUTCD contains standerds and specifications for the design, usage, and
placement of traffic control devices on roadways, streets, and highways. It is
promulgated by the Iederal Highway Administration (FHWA) and is for use on all public
streets and highways regardless of which ageney has jurisdietion.

2/ The 1984 "Park Road Standards" were dcveloped by an NPS Road ftandards Task Force
in conjunction with the FHWA, These standards replace those that were issued in 1968.
NPS compliance with standard signing and marking as contained in the MUTCD is
reforenced on page 36 of the 1984 "Park Road Standards."

3/ FHWA letter of July 18, 1987, to the Safety "oavd.
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the aceident, the bus was operated under local authority granted by the Washington
Metropolitan Area Transit Commission whieh includes the Distriet of Columbia, Maryland,
and Virginia. The carrler was permitted by the NPS to operate the bus on the George
Washington Memorial Parkway.

The bus was a British 1964 Bristol "LODEXKA" Model FLF right-hand drive
(separate driver's compartment) double-decked sightseeing tour bus. (See appendix B,
figure 4.) It had five forward speeds and was designed to transport 70 passergers——38 on
the upper level and 32 on the lower level. The exits consisted of a main entry which was a
four-panel folding door on the forward left side, a floor-lavel emergency exit door in the
rear on Lthe main level, and an emergency exit window above the last seat across the rear
of the upper level. The bus height was 13 feet 2 inches, the length was 30 feet, the
wheelbase was 19 feet % inches, and the width was 7 feet 11 1/2 inches. There was no
plucard indicating vehicle-height clearancs in the driver's compartment. Safety Board
investigators inspected the bus on April 8, 1987, at the U.S. Park Police Station,
Anacostia, Washington, D.C.

Because these buses may be above the recommended miniraum height clearances for
low-clearance bridges and other structures, it Is important that busdrivers are awars of
their vehicle's height limitations. Aeccording to the AASHTO:

Where a depressed faejlity is a parkway with traffic restricted to
passenger vehicles, the vertical clearance at structures desirably should
be 15 feet and in no cas¢ less than 12.5 feet. The minimum clearance
should be obtained within all portions of the roadway.

Since these vehicles may be driven in this environment, the Safety Board believes
that double~decked buses should have a placard or deca) indicating vehicle heighit in the
driver's compartment for quick reference. This will ensure that busdeivers will take
appropriate action when they come to a low-¢learance structure.

The damage to the right front of the upper level extended downward vertically 26
inches. At the center line of the upper level, the damage extended downward 18 inches.
At the front of the bus, the roof was compressed 34 inches rearward, and the entire roof
was sheared at the upper deck window belt line. No other damage was noted on the bus,
The inspection did not reveal any preexisting mechanieal couditions that may have
contributed to the accident.

The busdriver stated that he had previously downshifted to the fourth gear to go wp
a slight ineline toward the accident site and that he was traveling ebout 15 mph.
According to the carrier, the top speed of the bus in third gear was approximately 22 mph
and the speed range In the fourth gear was 22 to 42 mph. The busdriver, therefore, could
have been traveling between 22 and 42 mph at the time of the accident.

Driver Information

The 29-year-old busdriver lived in Washinglon, D.C., and was employed by the
carrier as a full-time busdriver between April and August 1985 and then as a part-time
busdriver (evenings and weekends) until the accident. He worked for the ecarricr
approximately 10 to 20 hours each week while employed as & full-time maintenance
worker for a company in Fairfax, Virginia. The busdriver had worked previously in various
positlons for car rental agencies, and in March 1985, he was hired by Tourmobile
Sightseeing as a tour vehiele driver (low-speed tour tre.m) in the Washington, INC,, area
before he was employed by the carrier, The busdriver indicated that he was in good
health with no significant chronic or acute illnesses or ailments.
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- The busdriver applied for a busdriver position with the carrier on April 15, 1985, and
. was accepted for employment. He received training in the operation of the company's
\ British double-decked, right-hand drive buses on a local parking lot approximately 4 hours
N i each day for approximately 2 weeks for a total of 40 hours. He then advanced to
13 ' supervised on-the-road driving. The busdriver was provided with routing instructions and
1 cautions (i.e., clearance limitations) without benefit of on-route familiarization training,
A including the route to Mount Vernon, Virginia, via the George Washington Memorial
it Parkway.

x The busdriver completed the carrier's employment spplication on April 15, 1985,
indicating that he had resided for 8 years in Washington, D.C., At the time of
employment, he should have obtained a Washington, D.C., driver's license with a 31C
endorsement that is required for a person driving for-hire commercial vehicles registered
in Washington, D.C. Instead, the busdriver had a driver's license issued by Virginia. This
| license was not endorsed to permit the busdriver to operate for-hire vehicles, nor was it
| endorsed to permit him to operate a pessenger-carrying bus with more than 32 passenger
3 seats. Consequently, he was not propaerly licensed to operate a for-hire bus either in
Virginia or Washington, D.C. He did not compleie the section of the application that

asked for a driver license history including denials, suspensions, and revocations.

On December 22, 1986, the carrier requested a driver's license record check from
the Washington, D.C., Department of Motor Vehicles. The response dated February 12,
18387, indicated that there was no record of the busdriver having been lizensed or having
any citations in Washington, D.C. In Maryland and North Carolina, however, the busdriver
was under suspension. Maryland suspendad his driving privilegs In 1978 because he failed
to appear to answer charges of speeding and improper vehiele registration. There was one
g of each of these violations on the Maryland record. Maryland notified North Curolina (the
busdriver's State of residence at the time of the violations) of the suspensions, and North
Caroling, under a reciprocal agreement with Maryland, suspended his lHeunse. In 1984, the
busdriver satisfied the eriterion for the Maryland registration violation, but the speeding
violation suspension remained on the record at the time of the accident. Thus, the
busdriver's privilege to operate a motor vehicle was suspended in Maryland and North
Carolina at the time of the accident.

The Safety Board contacted the National Driver Register (NDR) concerning the
busdriver, and the NDR had no record of these suspensions. The Safety Board was not
able to determine why the busdriver's license suspensions were not listed in the NDR,

The Safety Board has long been concerned about the effectiveness of the NDR to
identify problem drivers. The NLR data base is comprised of only driver license
suspensions, revocations, and conviction information that is voluntarily provided by the
States. Because the {imely submission of data iIs limited and varies from State to State,
the NDR has never reflected complete and accurate driver licensing information.

In October 1986, the Commereial Motor Vehicle Safety Act of 1986 [Public Law
89-570) became law., The act requires the Federal and State governments to establish and
i maintain & program that identifies and tracks commercial motor vshicle drivers and their
¥ records. The Safety Board believes that when the system becomes fully operational [t will
yield substantial safety benefits. Briefly, the act:

0 prohibits commercial drivers from holding more than one license;

y prohibits employers from allowing employees (o operate commercial
vehicles with suspendad or revoked licenses;

PE



requires that all commereial drivers be tested under minimum testing
standards developed by the U.S. Department of Transportation (DOT):

requires that the DOT establish minimum uniform standards by whieh the
States issue licenses; and

requires creation of a license information system that will serve as a
elearinghouse of information on the licensing of conimereial drivers.

The Safety Board believes that the act, if properly implemented, will be a useful
tool that will permit the States und motor carriers to obtain information about driving
records and accidents quickly and accurstely to ensure that commercial vehicle driver
licenses are only issued to those with clear records. -

According to Federal Motor Carrier Safety Regulation (FMCSit) (49 CFR 391.15/b)),
the loss of driving privileges would normally disqualify the busdriver from driving in
interstale commerce. (See appendix E.) However, the busdriver was driving in a
commercial zone and was exempt from meeting most of the FMCSRs, including the driver
qualifications usted in Part 391. The FMCSRs ii: effect for a commerecial zone pertain to
accident reporting requirements, hours of serviee, and zertain requirements covering
hazardous materials. The busdriver's qualification file contained the Virginia and
Washington, D.C., records, but did not contain records fri-m Maryland and Morth Carolina.

As a result of its investigation of qualifications of drivers of heavy trucks, 4/ the
Safety Board issued a safety recommendation to the FHWA:

H-86-30

Eliminate the exemption from Part 391 of the Federal Motor Carrier
Safety Regulations granted to commercial drivers who work exelusively
within a single city or commereicl zone.

On July 13, 1987, the FHYA issued a notice of proposed rulemsking that would
eliminate the regulation exempting interstate commerce drivers and motor carriers who
operate solely within commercial zones from meeting applicable FMCSRs. The proposed
rule would go into effeet on January 1, 1988, and would "grandfather" certain drivers
operating exelusively in commercinl sones for a 2-year period when employed by a
puarticular carrier as of January 1, 1988, and when not operating a vehicle placarded for
transporting hazardous materials.

If the proposed NPRM is adopted, vehicles operated in interstate commeree within
commercial zones would be required to comply with FMCSRs, such as inspection
requirements, equipment standards, repair and maintenance regulations or compatible
State standards, and applicable driver qualification regulations.

Medical and Pathologieal Information

After the accident, the busdriver was transported to the hospital by ambulance
accompanied by u U.S. Park Police officer. The busdriver voluntarily provided a specimen
of blood to the police officer for toxicological analysis. This sample was colleeted 1 hour
15 minutes after the wccident. In addition, the hospital, at various times during the
course of treatment of the busdriver, obtained blood and urine specimens for analysis.

4/ Safety Study-—"Training, Licensing, and Qualification Standards for Drivers of Heavy
Trucks," April 17, 1986 (NTSB/5S-86/02).
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The U.S. Park Police provided a portion of the blood specimen to Safety Board
investigators for independent analysis. The portion of the sample retained by the police
was analyzed and did not inaicate presence of aleohol or other drugs. The portion of the
blood sample examined for the Safety Board, using a more sophisticated analytic
technique, was found to contain a higli concentration of benzoylecognine (0.78 microg/ml)
and diazepam {of undete.mined concentration). The hospital reported the presence of a
metebolite of marijuana (28 ng/m}) in the urine.

Cocaine was the source of the benzoylecognine in the driver's blood. 5/ Based on
the pharmacokinetics of cocaine, it is estimated that the driver used cocaine within a 2-
to 3-hour period before the acecident. Furthermore, the dose he used was large enough to
Indicate that he was more than an occasional user. The presence of diazepam (Valium) 6/
and the absence of its metabolite indicates recent use of valium, 2 or 3 hours before the
sample was taken. However, without blood concentrations the Safety Board cannot make
any conclusions about his use of this drug. Only urine concentrstions are available on the

third drug, marijuana. Consequently, little can be concluded about the sigrificance of this
drug except it had been used.

The evidence shows that three drugs have been used and that two of these drugs
(cocaine and diazepam) appear to have been used quite recently. Cocaine is a central
nervous system (CNS) stimulunt and diazepam is a CNS depressant. The effects of this
combination of drugs on performance is unknown, although there is a high probability that
a combination of a euphoric high from cocaine and reduced mental aleriiioss from the use
of diazepam will result in impairment. The third drug, marijuana, is a hallueinogen and
since only urine concenirations of the principal metabolite were determined, the time of
use cannot be estimated. Based on the urine conecentrution, this drug could have been
used a few hours or a few weeks before the aceident depending on the driver's pattern of
use {infrequent or frequent) of this hallucinogen. Based on the toxicological information,
the Safety Bourd suspects the driver's performance and judgment mey have been impaired
at the time of the accident due to the use of one or more of these drugs.

The carrier reported having a policy since 1975 of terminating employees if they are
found using sleohol or drugs on the fob and off the job if driving a motor vehicle is
involved. Since 1980, the carrier reported dismissing five employees who either drank

gleohol on the job, had an accident, or were suspended for driving while intoxicated in
their personal vehicles.

The Safety Board is concerned at the incidence of alcohol and other drug
involvement in commercial vehicle aceidents. The 99th Congress also expressed its
concern when it enacied P.L, 99-570, "Commercial Motor Vehicle Safety Act of 1986."
This legislation contained a provision that specified a 1 year disqualification if a
truckdriver is convioted of operating a commereial vehicle while the driver is under the
influence of alcohel or a controlled substance. A lifetime suspension is provided for the
second offense. Incentives are provided in the law for States to enact similar legislation.

5/ Cocaine is a psychoactive stimulant and local anesthetic.
8/ Hospital records reflected the administration of valium to the driver duri ¢ his
treatment, bul this cocurred after the blood specimen was colixcted by the poliee, and

therefore, could not have affected the analysis of the blond specimen. Valium is an|anti-
anxiely agent that may reduce mental alertness.
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The Safety Board has investigated at least tuo commereial vehicle aceidents in
which aleohsl or drug abuse by the driver has been a causc or eontributing factor. An
aceident on November 11, 1985, in St. Louis County, Missouri, involved a schoolbus owned
by a private company providing conract services to the Missouri Department of
Elementary and Secondary Education. 7/

The aleohol-impsaired school busdriver lost control of the vehiele and collided with a
guard rail and sign pillar.  As a result of this accident, two students were killed and the
sehool busdriver and 11 siurdents recelved serious to moderate injuries. Another accident
involving an alcohol-impaired driver occurred on December 2, 1982, in Los Banos,
California, when a tractor-trailer truck striek a utility poie, overturned, and scattered 1€
surface-to-air missles alon2 the roadway. The truckdriver had been drinking and fell
asleep while he was drivirg the truek.

On October, 1, 1987, the Safety Board started a special investigation in whieh truek
acoidents fatal to the truckdriver will be studied in eight States for 12 months.
Approximately 240 accldents in Ca:ifornia, Colorado, Georgia, Maryland, Wisconstn, Ne w
Jersey, North Caroling, and Tennessee will he investigated. Trucks weighing over 10,000
pounds gross vehicle weight will be included in the study. The focus of the investigetions
v ill be factors related to aleohol or drug use by the driver, the relationthip of strassful
working conditions to accident causatior, and the motor carriers and their responsibilities
to ensure safe operations. The truckdriver's history and the cireumstances of the accident

will be thoroughly documented. The results of the study will be used as a basts for safety
recommendations.

Probable Cause

The Nationsl Transportation Safety Roerd determines that the probable cause of this
accident was the failure of the busdriver to anticipate and to recognize his approach to
the low clearance overpass an.¢ move the bus into the left lane in time to allow it to clear
the overpass. Contributing to the accident was the lack of appropriate advance warning
of the low clcaranae, the inadequate delineation of the overpass by means of artificial
illumination or reflective signing, and the driver's recent use of illicit drugs.

Therefore, the National Transportation Safety Board made the following
recommendations:

--to the ! ational Park Service:

Inform all park superintendents of the facts, conditions, and
cirecumstances of this accident. Ildentify any low-clearance structures
over roadways in the National Park System. Determine the extent and
severily of any low-clearance problems in relation to the vehicles that
use the park roads and provide information to roadway users about the
low-clearance problems, {Class II, Priority Action) (H-87-58)

7 Tighway Accident Report~"Schoolbus Loss of Control and Collision with Sign Pillar,
7.8. Highway 70 near Lueus and Hunt Road, St. lLouis, Missouri, November 11, 1985"
NTSB/HAR-87/02).
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In cooperetion with the Federal Highway Administration, identify and
impl2ment appropriate countermeasures for low-clearance structures
over all park roadways including, but not limited to, roadway and low-
strueture signing, lighting, or the prohibition of vehicles on the roadway
that cannot clear the lowest clearance strictures. (Class 11, Longer
Term Action) (H-87-59)

¥ | —~to Webb Tours, Inc.:

Revise its hiring practices to ensure that applicant busdrivers are
S properly licensed and certificated to operate buses in conformance with
L the rules and regulations of the jurisdietion in whieh it operates.
} (Class 11, Priority Action) (H-87-60)

-to the American Bus Association and the United Bus Owner's of America:

Inform members of the facts, conditions, and ecircumstances of the
accident. (Class 11, Priority Action) (H-87-61)

_‘,i.-: | Recommend Lhat members apply a plaeard or decal indicating vehicle
E height to the interior of double-decked buses for the driver's quiek
reference. (Class Ii, Priority Action) (H-87-62)

\ BY THE NATIONAL TRANSPORTATION SAFETY BOARD
- . /s/ JIM BURNETT

. . Chairman

/s/ JOHN K, LAUBER
Member

JOSEPH T. NALIL
Member

/s/

JAMES L. KOLSTAD
Member

s/

PATRICIA A. GOLDMAN, Vice Chairman, did not participate.

December 8, 1987
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APPENDIX A
BUS SEATING CHART

AIS 5 v Critienl

AlS § » Maximme Injury:
¥irtunlly Unsurvivatle

AS 9 = Unknewn

F o3 AIS 2, Injury

Sar Age  Severity

WHK: RIS O, NONE —— |

50: AlS 1, HEAD AND FACE LACERATIONS
§0: ALS 1, HEAL AND FACE LACERRTIONS

-

T

STAXRWELL

531 AJS ), KEAD MND FALE UC{RMWHSM#.,
300 AS 1, HEAD AMD FACE LACERATIONS

58; AIS 1, WEAD ARD FACE LACERATIONS —

B31 M!S 1, HEAD AND FACE LACERATIONS -

Ja: A1S 3, WEAD AND FACE LAZERATTONS-—

13 AIS 3, MEAD AND FALE LACERAT FOHS =

UNK: A1S 0, NOKE

A41 ALS 1, KEAD LACERAT/ONS o _ |

ALy AlS i, HEAL LACERATIONS

321 A1S 2, HPAD LAGERATIOHS st

M 18 AIS 1, HEAD, FACK AMD RIGHT EA&J
LACERAYIONS

E
.

B 4)s A1S 1, WEAD AND FACE VACEMATIONS

A0 RIGHT HANO
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361 AIS §, HEAD AMD FALT LACERATIOM
351 AIS ), HEAD AMO FACE LACERATIONS

61 A5 1, NECK $PRAIN

£1 AIS 1, WEAD AD FACE LACERATIONS

PrAIS 3, MIGHT EVE AND FALE LACERAYIONS

821 A% 1, HEAD AND FACE LACERATIONS

B11 AJS 1, MEAD AND FALE LACERAYICHS

481 AlS 1, HEAD AND FACE LACERATIONS

B6: AIS 1, HEAD LACERATIDNS

701 Al B, FATAL SUBDURAL HEMAYUHA
ANG HEAD CONTUSTON

$8: AIS 2, SPINAL C-7 FRACTURE AND HEAD
Ak FACE CONTUSION

841 A1S 1, HEAD LAC,

751 ABS 1, NEAD AND FALE LACERATHONS

T4 AIS 1, HEAD AND FACE LACERATION)
AHD CONTUSIONS

§8: Al$ 2, MEAD AND FACE LACERATIONS
AD FRACTURED JAW

§8: AIS ¥, MEAD AND FACE LACERATIONS

vem e 881 ATS 1, HEAD AMO FACE LACENATIONS

T W B91 A1S 1, HEAD AND FACE LACERA®IONS

e F 311 MS 1, FACE LACERATIONS
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APPENDIX B
FIGURES DEPICTING THE ACCIDENT §2ENE AND THE TOUR BUS
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Figure 1.—Southbound approach (o accident site showing "Low Clearance" si
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Figure 2.—Southbound approach to accident site showing W12-2 warning signs.

m‘wwwwﬂ.mfmwwfmmmv,r-m-«-ww‘-... ARt TS TR . IR SN e AT, ) R A EAPAT A AU U gt 7 L T T

¢ 5




st ek s Tt e B ¢

APPENDIX B

oo oAt SRETL LT e

b b and e

Figure 3.--Southbound view of accident site
showing W12-2 warnings signs installed after the accident.
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APPENDIX C
DIAGRAM ©F ARCHED STONE GVERPASS AND TOUR BUS COLLISION POINT
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" LowesT Contact POINT ON Bus
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APPANDIX D
EXCERPT FROM MANUAL ON UNIFORM TRAFFIC CONTROYL DEVICES

(&)
\Y

Wil
26" x 34¥

2C-M Low Clearance Bign (W12-2)

The Low Clearsnce sign is intended for use to warn vehicle operators
of clearances Inss than the maximum vahicle height permiited plus 12
inches. 11 may be erocted on or in advance of the structure. If a aign is
placed on the structure, it may be a rectangular shape with the legend
(12) FT ¢6) IN.

The actuul clearance ia normalily show.. on the sign to the nearest inch
not exceeding the actual clearince. Howi :ver, in areas that experience
chsnges in temperature causing frosi astion, an allowance, not exceed-
ing 8 inches, for this condition, is recommended.:

Where the clearance i3 less than the legal Limit, a sign to that effoct
should be placed at the nearest intersecting road or wide point in the
road st which a vehicle ean detour or surn around.

In the case of an arch or other structure under which the clearance
varies greatly, two or more signs should be used as neceasary on the
structure iteelf, to give information as to the clearance over the entire
roadway.

Clearances should he checked periodically, particularly in areas + iere
resurfacing operations have teken place.
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APPENDIX E

EXCERPT FROM FEDERAL MOTOR CARRIER SAFETY REGULATIONS

federal Highway Administeciion, DOT

Subpart B-~Qualification end
Disnvalification of Drivers

859111 Qualifications of drivers,

{(a) A person shall not drive a motor
vehicle unless he is qualified to drive a
motor vehicle. Except -s8 provided in
§ 301.83, a motor carrier shall not re-
quire or permit a person to drive a
motor vehicle unless that porson is
qualified to drive & motor vehicle,

(k) Except as provided t» Subpsrt G
of this part, a person is qualliied to
drive a motor vehicle 1f he—

(1) Is at ieast 21 years n)d;

(2! Can read gnd speak the English
ianguage sufficiently to converse with
the general pubiie, to understand
highway traffic signs and signals in
the Engctlish language, to respond to of-
ficial tnqui+ies, and to ramke entries on
reports and records;

(3) Can, by reason of experifenca,
training, or both, safely operate the
type of motor vehicle he drives;

{4) Can, by reason of experience,
training, or both, determine whether
the cargo he transports (including
baggage in & passenger-carrylng motor
vehicle) has been properly located, dis-
cributed, and securad in or on the
motor vehicle he drives;

(5) 1s famfiliar with methods and pro-
cedures for securing cargo in or on the
motor vehicle he drives.

(68) Is physically qualified to drive a
motor vehicle in accordance with Buab-
part E~Physical Quallfications and
Examinations of Part 301;

(7) Has been lasued 8 currentiy-valid
motor vehicle operator's lcernse or
permit;

(3) Has prepared and furnished the
motor oarrier that employs him with
the lat of violations or the sertificate
as required by § 381.2T;

(9) Is not disqualified to drive a
motur wahicle under the rules in
§ 301.15;

(10) Has successfully completed a
driver's road test and has been lasued
a certificate of driver's road tast in ac-
cordence with § 391,31, or has present-
ed ah operator's license or a certificate
of 10ad test which the motor oarrier
that employs him has socepted a8
equivalent to a road test in aocordance
with § 391.83;

§891.%8

(11) Has taken » writtea examina-
tion and has been iesued a certificate
of written examination in accordance
with § 801,35, or has presented a cer-
titicate of written examination which
the motor carrier that employs hira
has sccepted as equivalent to a writren
examination in accordance ‘with
§ 381.37; and

(12) Has completed and fvinished
the motor carrier that emplioys him
with an application for empioyment in
ancordance with § 391.21.

(38 FR 8480, Apr. 22, 1940, mmended at 36
FR 17420, Yov, 13, 1970; 36 FR 168181, Dec.
16, 1870; 3¢ FR %32, Jan. 7. 1071, 8 MR
ggg;l. Dec. 32, 1971, 48 FR 48424, July 10,

£391.15 Dlsqualification of drivers.

(a) Uenrral A driver who is disgualt-
fied shall not drive s commercial
motor vehicle, A motor carrier ahall
not require or permit a driver who is
disqualified to drive a oommercial
motor vehicle.

(b) Disgqualification for loss ¢f driv-
ing priviiepes. A driver is disqualiffed
for the durstion of his loss of his privi-
lege 1o operate s commercial motor ve.
hdcle on public highways, either tem-
porarily or permanently, by reason of
the revocation, suspension, withdraw-
al, or denial of an operstor's Uoense,
permit, or privilege, until that opers-
tor'c license, permlt, or privilege s re-
stored by the authority that rovokerd,
suspended, withidrew, or denied i.

(¢) Dirgqualification for eriminal af
fenses-(1) General Rule. A drivir who
is convicted of (or forfeits boud or ocl-
Jatersl upon a charge of) t diaqualify-
ing offense specified In pa h
(c¥2) of this section is dlsgualitied for
the period of time specified \u pare.
graoh (eX$) of this section, if—

(1) The offense was committed
during on-duty time as defined in
§ 305.2(a) of this subchispier or ua oth-
erwise specified; and

(i) The driver i employed by a
motor carvier or is engaged in ketivi-
ties that are inh furtherance of a ¢om-
mareial enterprise I interstate, intis.
siate, or forelyn comumerce;

(2) Dhqualifying affenses. The fol.
}owim offenses are disqualifying of.

(YT
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