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Abstract: About 12:45a.m. on August 8, 2008, a 56-passenger motorcoach was northbound on U.S.
Highway 75 when it was involved in a single-vehicle accident in Sherman, Texas. The motorcoach had
left Houston, Texas, about 8:30 p.m. on August 7, 2008, with a driver and 55 passengers onboard,
en route to Carthage, Missouri. Before the crash, the motorcoach was traveling in the right lane of the
four-lane divided highway. As the motorcoach approached the Post Oak Creek near Sherman, its right
steer axle tire failed. The motorcoach departed the roadway, overrode a 7-inch-high, 18-inch-wide
concrete curb, and struck the metal bridge railing. After riding against the bridge railing for about
120 feet, the motorcoach went through the railing and off the bridge. It fell about 8 feet and slid on its
right side before coming to rest on the inclined earthen bridge abutment adjacent to the creek. As a result
of the accident, 17 motorcoach passengers died, the motorcoach driver received serious injuries, and 38
passengers received minor-to-serious injuries.

The major safety issues identified in the accident investigation included the need for tire pressure
monitoring systems on commercial vehicles; the need for criteria for the selection of bridge railing
designs; the lack of oversight of the Federal commercial vehicle inspections delegated to the states; the
lack of motorcoach occupant protection systems; and the deficiencies in Federal safety oversight of new
entrant motor carriers. As a result of its investigation, the NTSB makes recommendations to the Federal
Highway Administration, the Federal Motor Carrier Safety Administration (FMCSA), the National
Highway Traffic Safety Administration (NHTSA), the American Association of State Highway and
Transportation Officials, the American Association of Motor Vehicle Administrators, and Motor Coach
Industries, Inc. The NTSB also reiterates previous recommendations to the FMCSA and NHTSA.

The National Transportation Safety Board is an independent Federal agency dedicated to promoting aviation,
railroad, highway, marine, pipeline, and hazardous materials safety. Established in 1967, the agency is mandated by
Congress through the Independent Safety Board Act of 1974 to investigate transportation accidents, determine the
probable causes of the accidents, issue safety recommendations, study transportation safety issues, and evaluate the
safety effectiveness of government agencies involved in transportation. The NTSB makes public its actions and
decisions through accident reports, safety studies, special investigation reports, safety recommendations, and
statistical reviews.

Recent publications are available in their entirety on the Internet at <http://www.ntsh.gov>. Other information about
available publications also may be obtained from the website or by contacting:

National Transportation Safety Board
Records Management Division, CIO-40
490 L’Enfant Plaza, SW

Washington, DC 20594

(800) 877-6799 or (202) 314-6551

NTSB publications may be purchased, by individual copy or by subscription, from the National Technical
Information Service. To purchase this publication, order report number PB2009-916202 from:

National Technical Information Service
5285 Port Royal Road

Springfield, Virginia 22161

(800) 553-6847 or (703) 605-6000

The Independent Safety Board Act, as codified at 49 U.S.C. Section 1154(b), precludes the admission into evidence
or use of NTSB reports related to an incident or accident in a civil action for damages resulting from a matter
mentioned in the report.
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Executive Summary

About 12:45 a.m., central daylight time, on Friday, August 8, 2008, a 2002 56-passenger
Motor Coach Industries, Inc., motorcoach, operated by Iguala BusMex, Inc., was northbound on
U.S. Highway 75 when it was involved in a single-vehicle, multiple-fatality accident in Sherman,
Texas. The chartered motorcoach had departed the Vietnamese Martyrs Catholic Church in
Houston, Texas, at approximately 8:30 p.m. on August 7, 2008, with a driver and 55 passengers
onboard, en route to the Marian Days Festival in Carthage, Missouri. When the accident
occurred, the motorcoach had completed about 309 miles of the approximately 600-mile-long
trip.

Before the crash, the motorcoach was traveling in the right lane of the four-lane divided
highway. As the motorcoach approached the Post Oak Creek bridge at a speed of about 68 mph,
its right steer axle tire failed. The motorcoach departed the roadway on an angle of about
4 degrees to the right, overrode a 7-inch-high, 18-inch-wide concrete curb, and struck the metal
bridge railing. After riding against the bridge railing for about 120 feet and displacing
approximately 136 feet of railing, the motorcoach went through the bridge railing and off the
bridge. It fell about 8 feet and slid approximately 24 feet on its right side before coming to rest
on the inclined earthen bridge abutment adjacent to Post Oak Creek. As a result of the accident,
17 motorcoach passengers died; 12 passengers were found to be dead at the crash site, and 5
others later died at area hospitals. In addition, the 52-year-old driver received serious injuries,
and 38 passengers received minor-to-serious injuries.

The National Transportation Safety Board determines that the probable cause of this
accident was the failure of the right steer axle tire, due to an extended period of low-pressure
operation, which resulted in sidewall, belting, and body ply separation within the tire, leading to
loss of vehicle control. Contributing to the severity of the accident was the failure of the bridge
railing to redirect the motorcoach and prevent it from departing the bridge. The lack of an
adequate occupant protection system contributed to the severity of the passenger injuries.

The following safety issues are identified in this report:
e The tire failure and the need for tire pressure monitoring systems on commercial
vehicles;

e The failure of the bridge railing and the need for criteria for the selection of
appropriate bridge railing designs;

e The lack of oversight of the Federal commercial vehicle inspections that are delegated
to the states;

e The lack of motorcoach occupant protection systems; and

e The deficiencies in Federal safety oversight of new entrant motor carriers.




NTSB Highway Accident Report

As a result of the investigation, the NTSB makes recommendations to the Federal
Highway Administration, the Federal Motor Carrier Safety Administration (FMCSA), the
National Highway Traffic Safety Administration (NHTSA), the American Association of State
Highway and Transportation Officials, the American Association of Motor Vehicle
Administrators, and Motor Coach Industries, Inc. The NTSB also reiterates previous
recommendations to the FMCSA and NHTSA.
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Factual Information

Accident Narrative

About 8:30 p.m., central daylight time," on Thursday, August 7, 2008, a 2002
56-passenger Motor Coach Industries, Inc. (MCI), motorcoach, operated by Iguala BusMex, Inc.,
departed the Vietnamese Martyrs Catholic Church in Houston, Texas, with a driver and 55
passengers on board. The chartered motorcoach was en route to the Marian Days Festival in
Carthage, Missouri, a trip of approximately 600 miles. About 4 hours later, the motorcoach had
completed about 309 miles of the trip and was northbound on U.S. Highway 75 (US-75). About
12:45 a.m., the motorcoach was involved in a single-vehicle, multiple-fatality accident in
Sherman, Texas. (See location map in figure 1.)

Before the crash, the motorcoach had traversed a 1,389-foot-long, 2.3-degree right curve
with a 3.75-percent downgrade and had begun traversing a 1.5-degree left curve on a 0.4-percent
ascending grade as it approached the Post Oak Creek bridge. (See figure 2.) As the motorcoach
approached the bridge at a speed (provided by electronic control module [ECM]) of about
68 mph, its right steer axle tire failed.? The motorcoach departed the roadway on an angle of
about 4 degrees to the right, overrode a 7-inch-high, 18-inch-wide concrete curb, and struck the
31-inch-high metal bridge railing.® After riding against the bridge railing for about 120 feet and
displacing approximately 136 feet of railing, the motorcoach went through the bridge railing and
off the bridge.* It fell about 8 feet and slid approximately 24 feet on its right side before coming
to rest on the inclined earthen bridge abutment adjacent to the creek.

Seventeen of the 55 passengers died as a result of this accident; 12 motorcoach
passengers were found to be dead at the crash site, and 5 others later died at area hospitals. In
addition, the 52-year-old driver received serious injuries, and 38 passengers received
minor-to-serious injuries.

Investigators found no indication that the driver had been engaged in nondriving tasks,
such as text-messaging or talking on a citizens band radio, loudspeaker, or cellular telephone,
when the accident occurred. Postaccident interviews were conducted with 17 passengers; they
indicated that there had been no distractions caused by passengers. At the time of the accident,
the weather was clear and the roadway was dry.

! Unless otherwise indicated, all times in this report are central daylight time.

2 This motorcoach had three axles—a steer axle in the front, a drive axle connected to the power train, and a tag
axle in the rear that provided support and stability.

iy bridge railing is a longitudinal barrier intended to prevent a vehicle from running off the edge of a bridge.
* The first bridge railing displaced by the motorcoach was struck midway along its length.
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Figure 1. Map of accident location.
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Figure 2. View of approach to Post Oak Creek bridge. (Photograph was taken after
postaccident repairs were made to the bridge.)

Injuries
See table 1 for injury information.

Table 1. Injury summary.

Injury Severity Motorcoach Driver Passengers Total
Fatal 0 17 17
Serious 1 26 27
Minor 0 12 12
None 0 0 0
Total 1 55 56

Title 49 Code of Federal Regulations (CFR) 830.2 defines fatal injury as “any injury which results in death within 30 days of
the accident” and serious injury as “any injury which: (1) requires hospitalization for more than 48 hours, commencing within
7 days from the date the injury was received; (2) results in a fracture of any bone (except simple fractures of fingers, toes, or
nose); (3) causes severe hemorrhages, nerve, muscle, or tendon damage; (4) involves any internal organ; or (5) involves
second- or third-degree burns, or any burns affecting more than 5 percent of the body surface.”
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The motorcoach driver sustained serious traumatic injuries to the head and upper torso, as
well as internal injuries. The majority of those killed and seriously injured incurred blunt force
trauma to the head, neck, chest, and spine. Minor injuries were characterized by lacerations and
contusions.

Based on interviews with passengers, as well as information provided by Sherman police,
fire, and emergency medical services (EMS) personnel, investigators established the seating
positions of the motorcoach occupants. (See figure 3.) Thirteen of the 17 passengers who died as
a result of the accident were on the right side of the motorcoach at the time of the accident, and 8
of those 13 were in the first five rows. The four fatalities who had been seated on the left side of
the motorcoach at the time of the accident were in rows 3 through 7. One seat was unoccupied; it
was the aisle seat in row 9 on the right side of the motorcoach. Nineteen passengers were male;
36 were female. The average age of passengers on the motorcoach was 46; nine passengers were
younger than 16, and eight were older than 70. The average age of the 17 passengers who died
was 62, and the average age of the 38 passengers who survived was 39.

None of the passenger seating positions were equipped with occupant restraints. The
driver’s seat was equipped with a 2-point lap seat belt, but the driver was not wearing it at the
time of the accident.

First responders and motorcoach occupants told investigators that some passengers had
been ejected as a result of the accident. Investigators established that at least four passengers
were fully or partially ejected; however, the exact number of fully and partially ejected
passengers could not be determined. Partially ejected passengers were seated in seats 9B and
12D; fully ejected passengers were seated in seats 6D and 13C. First responders’ records
regarding ejections were inconclusive because other passengers rendered immediate assistance,
and the injured were moved quickly away from the wrecked motorcoach because of passenger
fears of a postcrash fire. Also, some passengers who had been partially ejected were trapped
under the vehicle, making it difficult for witnesses to determine how many had been ejected.
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Sherman, TX
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Legend

Injury level as defined by Title 49

Code of Federal Regulations 830.2:

Fatal: injury which results in death within
30 days of the accident.

Serious: injury which requires hospitalization
or results in fractures; hemorrhages;
nerve, tendon, or internal organ
damage; or serious burns.

Minor: other injury that is not a serious injury.

None: used for occupants who were not injured.
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Figure 3. Motorcoach seating chart.
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Emergency Response

The City of Sherman Communications Center received initial notification of the accident
at 12:45 a.m. from a motorist who saw the motorcoach depart the roadway. Police, fire, and EMS
personnel were dispatched at 12:46 a.m. and arrived on the scene about 12:50 a.m. The City of
Sherman and Grayson County Communications Centers worked to coordinate on-scene
resources. The Sherman fire chief served as the incident commander, establishing a mobile
command post near the accident site. Separate transfer points were established for ground
ambulance and helicopter transport. Nineteen helicopter EMS response trips were executed by
units from Sherman, McKinney, and Frisco, Texas.> About 25-30 ground ambulances from nine
different service departments responded.® The injured were transported to nine regional medical
facilities.” Seven of the injured were transported to a local medical facility in Sherman; most
were transported 30—40 miles to regional treatment facilities. Four were taken to two facilities in
the Dallas, Texas, area, approximately 60 miles away; and one patient was transported to a
facility in Fort Worth, Texas, about 90 miles away. The Dallas and Tarrant County Medical
Examiner’s Offices also responded. By 1:08 a.m., within 23 minutes of the initial notification of
the accident, the most critically injured patients had arrived at local medical facilities in Sherman
and nearby McKinney, Texas.® By 2:39 a.m., 1 hour 54 minutes after the accident, all the injured
had been transported to medical facilities.

Grayson County has an emergency response plan that includes all the county’s public
safety agencies and area medical facilities. The response plan contains annexes with checklists
and process descriptions for responding to mass casualty transportation accidents. During the
emergency, the Sherman Fire Department activated the regional mutual aid plan to staff the
ongoing work shift requirements for fire and rescue personnel called to the accident.

Motorcoach Driver

The 52-year-old male driver held a Texas class B commercial driver’s license (CDL)
with a passenger endorsement, issued on December 15, 2005, and due to expire in 2010. There
were no restrictions on the license. The driver said he began driving motorcoaches in 1983 while
employed by the Houston Metropolitan Transit Authority. On the driver’s employment
application at Angel Tours, Inc.,? dated April 28, 2008, he indicated that he had been employed

® Life Star in Sherman, Texas, responded. Sky Med (PHI) in McKinney, Texas, approximately 30 miles from
the accident site, and Care Flight in Frisco, Texas, approximately 40 miles from the accident site, also responded.

6 Ambulances responded from the Sherman, Bells, Denison, Grayson, McKinney, and Van Alstyne Fire
Departments and from the Preston, Texas Vital, and Bryan County EMS organizations.

" These facilities were the Texoma Medical Center, Denison, Texas; Wilson N. Jones Medical Facility,
Sherman, Texas; Parkland Health and Hospital System, Dallas, Texas; McKinney Medical Center, McKinney,
Texas; Medical Center of Southwest Oklahoma, Durant, Oklahoma; Presbyterian Medical Center, Allen, Texas;
North Central Medical Center, McKinney, Texas; Methodist Hospital, Dallas, Texas; and Harris Methodist Medical
Center, Fort Worth, Texas.

8 Approximately one-third of those transported went to two facilities; the Wilson N. Jones Medical Facility in
Sherman received seven patients, and the McKinney Medical Center in McKinney, about 40 miles away, received
eight patients.

9 The “Motor Carrier” section of this report discusses the business relationship between Iguala BusMex and
Angel Tours, Inc.
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by Genesis Tours from March 2004 to March 2007,"° by Autobuses Adame Tours from
December 2002 to February 2004, by Continental Tours from April 2000 to November 2002, and
by Carrington Tours from March 1999 to March 2000. In a postaccident interview with
investigators, the driver said that he had additional driving experience with Greyhound Lines,
Inc. (Greyhound), from 1989-1995 and with Grayline from 1995-1999. Further, the driver said
that he had completed “numerous safety classes,” as well as a Greyhound training course in
Oklahoma.

Greyhound verified that it had employed the driver 13 years earlier. The driver told
NTSB investigators that he had been terminated by Greyhound for failure to report for a medical
examination. Information that the NTSB subpoenaed from Greyhound indicated that the driver
had been terminated on March 21, 1995, because he tested positive for cocaine during a
mandatory random drug test. NTSB investigators were unable to contact several of the other
employers that the driver cited due to incomplete information and/or disconnected telephone
numbers for the carriers.™

The NTSB attempted to obtain additional information about the driver’s history of
controlled substance testing. The state of Texas maintains records on the results of controlled
substance tests for commercial drivers. The NTSB asked Texas to check its database of drug and
alcohol test results for information concerning the accident driver. The state required the NTSB
to serve a subpoena upon the Texas Department of Public Safety (TxDPS) to obtain access to the
information. The available database information showed no records for the driver. (The dates of
the driver’s positive test results when he was employed by Greyhound preceded the
establishment of the Texas database, which was initiated in January 2003, with mandatory
reporting beginning in September 2005.)

On his application for employment, the driver denied having had any accidents, traffic
convictions, or forfeitures in the preceding 3 years. He also said that he had not been denied a
license, permit, or privilege to operate a motor vehicle, and that he had not had a suspension or
revocation of license, permit, or privilege to operate a motor vehicle. However, the driver’s
history of motor vehicle violations obtained by the Sherman Police Department and the TxDPS
showed that the driver had two speeding violations, one on March 20, 2007, and another on
May 3, 2004.%? He was also convicted on August 16, 2001, of Driving While Intoxicated (DWI),
following his refusal to submit to an alcohol screening test.*®

The driver had undergone two roadside inspections in the 16 months preceding the
accident. On May 2, 2007, and August 6, 2007, the driver was placed out of service for violation
of 49 CFR 395.8(k)(2), because he did not have a record-of-duty status log covering the

0 Investigators found another application in the driver’s qualification file that indicated his dates of
employment with Genesis Tours as February 2003 to April 2006.

1 Title 49 CFR 391.51 requires employers to maintain driver qualification files for 3 years after an employee
leaves employment.

2ha postaccident interview, the driver stated that he received a speeding ticket in a commercial vehicle while
working for Autobuses Adame Tours.

3 The adjudicative docket NTSB investigators obtained from the Texas District Courts did not distinguish
vehicle type. The driver stated that his DWI violation took place while driving his personal vehicle.
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preceding 7 days in his possession at the time of those inspections. Additionally, for the May
2007 inspection, the motor carrier was cited for the driver’s failure to possess a valid medical
certificate.™

According to the driver’s record-of-duty status logbook, in the days preceding the
Sherman accident, he was on duty Monday, August 4, 2008, from midnight to 12:30 p.m. The
driver did not work on Tuesday, August 5. He returned to work on Wednesday, August 6, at
7:45 a.m., and worked until 10:00 a.m., when he went off duty. He resumed driving at 1:15 p.m.,
and he went off duty at 2:45 p.m. On Thursday, August 7, the driver went on duty at 5:00 p.m.
He had a 1-hour break at 7:15 p.m. He resumed driving at 8:15 p.m. and continued driving until
the accident occurred at 12:45 a.m. on August 8. The driver’s pattern of work is shown in
figure 4.

12 am 1 2 3 4 5 6 7 8 9 10 11 12 pm 1 2 3 4 5 6 4 8 9 10 11
8/5/2008

12 am 1 2 3 4 5 6 7 8 9 10 11 12 pm 1 2 3 4 5 5 7 8 9 10 11

AL Al AALN
8/6/2008
12 am 1 2 3 4 ; 6 7 8 9 10 11 12 pm 1 2 3 4 5 6 7 8 9 10 11
RPN A LI

8/7/2008

12 am 1 2 3 4 5 3 7 8 9 10 11 12 pm 1 2 3 4 5 6 7 8 9 10 11
s

X
8/8/2008
7
1 = went to bed I = woke up = resting = on duty, not driving / = driving | | = off duty X = crash

Figure 4. Motorcoach driver's 72-hour work/rest history. [Note: Due to his injuries, investigators were
unable to interview the driver immediately following the accident; when he was interviewed—weeks later—he
provided only limited information about his off-duty activities.]

Driver Interview

The driver was critically injured in the crash and gave only a brief statement to NTSB
investigators on August 8, 2008, while he was in the hospital. When investigators attempted to
interview the driver again on August 9, his medical condition had deteriorated such that he could
not be interviewed then, or for the duration of the on-scene investigation.

Two months later, in the presence of his legal counsel, the driver was interviewed.
During the October 9, 2008, interview, the driver said that he had spent much of the day
preceding the accident (August 7) in bed resting in preparation for the nighttime trip. He said that

14 In 2007, it was not an out-of-service violation for a driver not to have a current medical certificate. On
April 1, 2009, the Federal Motor Carrier Safety Administration changed inspection procedures to make lack of a
valid medical certificate an out-of-service violation.
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he also recalled going for a walk and washing clothes for the trip. He said that he had never been
diagnosed with a sleeping disorder. He said that on the day of the trip, he arrived at the carrier
about 4:45 p.m. and conducted a pretrip inspection of the motorcoach. He said that he examined
the tires, looking for protrusions, wear and tear, and discoloration; he said he also kicked the
tires. He said the bus appeared to be in good shape and that it drove smoothly, with no pulling to
either side.

He said that when he arrived at the first pick-up location, he met with the chaperone. He
waited about 40 minutes for passengers to arrive, loaded the luggage, and then departed about
6:45-6:50 p.m. for a second pick-up location. He said that after he loaded luggage at the second
pick-up site, he completed another walk-around inspection to ensure that the luggage bins were
locked, and he also checked the motorcoach’s fluids. He indicated that most of the luggage had
been stored in the first and second compartments from the bus’s front. He said that he began
driving about 8:15 p.m. and stopped about 10 minutes later at a convenience store so he could
purchase gum and an energy drink, because he knew he was going to be driving all night. The
driver stated that he had previously made the trip to Carthage, Missouri, a year or two earlier.

The driver said that the first 4 hours of the trip were uneventful. In describing the
accident event, the driver said that he first felt a sway or vibration with the bus and let off the
accelerator because he was unsure of what was causing it. Then, within seconds, he heard an
explosion, and the right front of the bus dropped. He stated that he “tried not to apply the brakes
real hard.” He tried to hold onto the steering wheel, but it quickly became impossible, and the
bus drifted to the right.

The driver told investigators that, while driving for another company many years earlier,
he had experienced a tire failure on the tag axle. He recalled that during that incident, he could
feel the tire rubber breaking off and could smell it. He stated that he had had no difficulty
controlling that vehicle and had been able to pull it over to the shoulder. The driver also stated
that in training he recalled being told, with respect to tire blowouts, not to hit the brakes.

Driver’s Medical Certification

At the time of the accident, the driver had an expired medical certificate. It had been
issued on May 24, 2007, and had expired on May 24, 2008. The driver’s May 24, 2007, Medical
Examination Report for Commercial Driver Fitness Determinations indicated “Yes” to “High
Blood Pressure” and “Medications: Lisinopril.” The report indicated “No” to all other items
under “Health History,” including “Regular, frequent alcohol use,” and “Narcotic or habit
forming drug use.” The driver’s blood pressure was noted as 108/78. The medical examiner
noted that the driver met standards, but because of his taking high blood pressure medication,
which would require periodic evaluation, the driver was qualified for 1 year, rather than the
typical 2-year period.

Review of the driver’s personal medical records revealed that he had been treated for
high blood pressure, diabetes, and high cholesterol, as well as gastritis due to alcohol use. On
May 9, 2008, the driver’s blood sugar was 293 milligrams per deciliter (mg/dL) (reference range
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70-110), and his hemoglobin Alc (HbAlc) was 11.2 percent.”® The driver was advised at that
time to begin using injectable insulin, and he received a prescription for insulin.'® The driver was
also prescribed an oral antidiabetic medication at that time (metformin). Testing performed on a
blood specimen obtained from the driver following the accident showed an HbAlc of
8.2 percent.

Several bottles of prescription medications were among the driver’s personal effects
recovered following the accident. According to the labels on the bottles, the medications and
instructions for use were as follows: lisinopril, 20 mg, 1-2 daily;*" metformin HCL, 500 mg,
once daily;"® and omeprazole, 20 mg, twice daily.” In addition, a bottle of nonprescription
Tylenol PM was found.®

Toxicology Results

Blood and urine specimens were obtained from the motorcoach driver at 4:26 a.m.
(approximately 3.75 hours after the accident) and analyzed by the Federal Aviation
Administration Civil Aerospace Medical Institute. The results were positive for benzoylecgonine
in the blood (0.242 micrograms per milliliter [ug/mL]) and urine (11.09 pg/mL), and for cocaine
(0.171 pg/mL) and cocaethylene (0.293 pg/mL) in the urine.? Ecgonine methyl ester’* was
detected at unspecified levels in the blood and urine. Diphenhydramine® was detected in the
blood (0.0075 pg/mL) and at unspecified levels in the urine. No ethanol, cocaine, or
cocaethylene was detected in the blood.

Survival Factors

A 2-point lap belt was available at the driver’s seat. Investigators examined the belt and
found it inoperative. The right side hasp portion of the belt was jammed in its retaining reel,
preventing belt extension. The motorcoach was not equipped with passenger seat belts.

> HbAdc is used to monitor the blood sugar control of diabetics over time. HbAlc levels above 6 percent are
considered abnormal. HbAlc provides an indication of the average glucose level in the blood over the previous few
months.

16 . . . . .
No refills were documented in the records investigators reviewed.

1 Lisinopril is a prescription medication used for the treatment of high blood pressure and certain other
cardiovascular disorders and to help prevent certain complications of diabetes.

18 Metformin is a prescription oral medication used for the treatment of diabetes.

19 Omeprazole is an antacid medication used to treat a variety of gastrointestinal disorders that is available over
the counter in the United States.

20 Tylenol PM is a compound of acetaminophen and diphenhydramine, available over the counter.
Acetaminophen is a widely used pain reliever and fever reducer, and diphenhydramine is a sedating antihistamine.
Tylenol PM is marketed as a combined analgesic and sedative, intended to treat occasional headaches and minor
aches and pains with accompanying sleeplessness.

2 Benzoylecgonine is an inactive metabolite of cocaine, which is a central nervous system stimulant.
Cocaethylene is an active substance formed in the body when cocaine and alcohol have been consumed together.
22 . . . .
Ecgonine methyl ester is a metabolite of cocaine.

23 Diphenhydramine, commonly known by the trade name Benadryl, is an ingredient of Tylenol PM.
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The bus sustained significant impact damage on the right front corner near the boarding
door extending across the width of the front and approximately 53 inches aft from the right front
corner to about the midpoint of the right steer axle wheel. (See figure 5.) The front windshield,
passenger boarding door, and seven emergency window exits along the right side of the vehicle
were destroyed. The roof was damaged along the front portion, especially on the right front
corner. The emergency hatches were intact and functional.

Figure 5. Postaccident view of the accident motorcoach.

The sidewalls and the emergency windows on both sides of the motorcoach were
vertically deformed. The window frames of the seven emergency window exits on the right side
were intact; however, the safety glass was broken. The emergency windows on the left side
remained intact and were functional but had not been used.

All the passenger seats were intact and secured to the floor, except the right side aisle seat
in row 12, which had its seat pan detached,?* and the double-retractable passenger seat on the left
side of the row, which was moved by first responders during the rescue operation. The 3/4-inch

24 , .
“Seat pan” refers to the structural support for the lower seat cushion.

11
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plywood floor decking on the right side near row 1 failed, as did the floor decking across the
width of the motorcoach at row 12.

Overhead luggage racks, affixed with cast aluminum brackets to the roof and sidewall
above the passenger seats, sustained damage at their anchorage points.? The left side overhead
luggage rack was 36 feet long and affixed with 11 brackets attached to the ceiling with two
1/2-inch bolts per bracket and to the sidewall with two inline 1/2-inch bolts. The right side rack,
which was 3 feet shorter than the left, was attached by nine aluminum brackets. The brackets on
the right side were found broken at their connection points to the ceiling and sidewall. The rack
on the right side became detached and came to rest along the tops of the passenger seats on the
right side, extending diagonally across the aisle on top of the seats to the left of the aisle.
According to interviews with first responders, the displaced luggage rack was blocking the aisle
near rows 3 and 4 as well as the right side emergency window exits. The underside of the
detached luggage rack showed evidence of passenger contact along its length.

Accident Reconstruction

Accident investigators used documented physical evidence in conjunction with electronic
engine data to reconstruct the accident event sequence. This factual information included tire
marks, scraping and gouging of the roadway and bridge surfaces, tire fragments and debris
locations, engine load/rpm, vehicle speed/rpm, and brake and throttle status. Distances calculated
based on engine time records are approximate.

The tire failure was initiated by the separating of steel belting materials, which led to belt
edge lifting and shoulder rubber tearing, and ultimately to the detachment of belting and tread
materials. During the belting and tread detachment phase, the tire casing ruptured, and an
immediate inflation pressure loss resulted. (See figure 6 for cross-sectional diagram of a tire
similar to those on the accident motorcoach, labeled to show significant tire elements.)

2% The contents of the luggage racks were not documented at the scene of the accident, and some personal
belongings had been removed before NTSB investigators arrived.

12
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Figure 6. Cross-sectional diagram of a tire similar to those on the accident motorcoach, labeled
to show significant tire elements.

As the motorcoach traveled north toward the bridge, at a point 685 feet prior to the
impact with the bridge, the motorcoach’s right steer axle tire began marking and depositing tire
fragments. At this time, the motorcoach was traveling about 68 mph (approximately 100 feet per
second). From this point to the tire blowout, the motorcoach traveled for 4.3 seconds. Vehicle
engine data indicated variation in the percent throttle in these seconds preceding the blowout.?®
The tire casing rupture (blowout) occurred approximately 3.0 seconds before impact with the
bridge. The driver activated the brakes 1.1 seconds after the tire blowout, and the motorcoach
struck the bridge railing 1.9 seconds later. Brake application reached 90 psi 0.7 second after
driver input and reached maximum force about 1.0 second following driver input, when the
motorcoach was traveling about 54 mph.

The motorcoach struck the bridge railing while traveling about 44 mph. The right steer
wheel departed the roadway as the motorcoach rotated clockwise along its longitudinal axis,
traveling approximately 35 mph. Once the motorcoach had gone through the bridge railing,
traveling about 29 mph, it fell 8 feet to the earthen bridge abutment and slid 24 feet. From the
point of impact with the bridge railing to final rest, the motorcoach traveled 186 feet. The
sequence of events is shown in figure 7.

2% percent throttle varied between 32 percent and 58 percent in the 6 seconds before the hard braking event that
followed the blowout.

13
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Figure 7. Accident reconstruction diagram.
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The motorcoach and its occupants experienced multiple impact events. The impact forces
first resulted from contact with the curb, uprights, and bridge railing, then from the right front
corner of the motorcoach striking the earthen abutment, and then from the side and rear of the
motorcoach striking the abutment.

Vehicle

The 2002 MCI model J4500 56-passenger-capacity motorcoach was 45 feet 7 inches
long, 8 feet 6 inches wide, and 11 feet 9 inches high. Its gross vehicle weight rating (GVWR)
was 54,000 pounds, with a steer axle weight rating of 16,500 pounds, a drive axle weight rating
of 23,000 pounds, and a tag axle weight rating of 16,500 pounds.?’ Due to the vehicle’s extensive
frontal deformation, postaccident axle weights were not obtained; however, the motorcoach
weight as recovered, including the baggage, was determined to be approximately 44,000 pounds.
The gross vehicle weight, including the estimated weight of occupants, was 51,707 pounds.

The accident motorcoach had been previously owned by Schoolman Transportation
System, Inc.,?® which traded it to MCI Sales and Service. It was received at MCI’s Blackwood,
New Jersey, facility on November 30, 2007. The motorcoach remained at the Blackwood facility
until January 9-10, 2008, when it was transferred to MCI’s Loudonville, Ohio, facility for
refurbishing. Once the refurbishment was completed, the motorcoach was transferred to the MCI
Sales and Service facility in Dallas, Texas, for resale, where it was purchased by Angel Tours,
Inc.,? on July 19, 2008. The vehicle was operating with a Texas temporary registration (P13705)
that expired August 9, 2008, the day after the accident.

Vehicle Systems

The motorcoach had a Detroit Diesel, Series 60, 12.7-liter, 6-cylinder,
engine-brake-equipped, electronically controlled diesel engine. The transmission was an Allison
B500 automatic transmission. The Detroit Diesel engine was equipped with an ECM capable of
recording limited operating data. Data from the ECM indicated a “hard brake” event and a “last
stop” event in connection with the accident.** Three diagnostic fault codes were identified but
were determined not to be relevant to the accident.®

2" The GVWR is the manufacturer-recommended upper limit to the operational weight for a motor vehicle and
any cargo or passengers to be carried. The GVWR may be less than but not more than the sum of the gross axle
weight ratings.

28 Schoolman Transportation System, Inc., operates in Bohemia, New York.

29 Angel Tours, Inc., received interstate operating authority in 1994 but was placed out of service for interstate
transportation on June 23, 2008. The owner then applied for operating authority under the name Iguala BusMex, Inc.
Business transactions were comingled between the two companies. Further information on this business relationship
appears in the “Motor Carrier” section of this report.

%0 An ECM “hard brake” report contains 1 minute of data prior to the triggering event and 15 seconds following
the event. In this case, a hard brake was triggered when the vehicle’s calculated speed decelerated faster than 7 mph
per second. A “last stop” event is triggered when the vehicle transitions from a driving state to a stopped state and
remains stopped for at least 15 seconds or when the ignition is switched off.

8 Diagnostic codes or records can contain engine parameter data that are present when a fault code is
generated. None of the diagnostic records were associated with the accident.

15
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The motorcoach was equipped with a power-assisted steering system that utilized a
hydraulic pump mounted at the front of the engine. The hydraulic pump was examined and tested
on November 26, 2008, at Ixetic USA Inc.** No physical damage to the pump’s external or
internal components was observed, and performance-based testing found the pump functioning
within the production parameters of a newly manufactured pump.

The motorcoach was equipped with pneumatically actuated S-cam drum brakes with a
6S/6M Meritor-Wabco antilock control system.*® Brake system components are shown in table 2.
Postaccident inspection found all brakes to be within the Commercial Vehicle Safety Alliance
(CVSA) North American Standard Out-of-Service Inspection Criteria. Examination of the steer
axle brake components revealed that the right brake drum had fractured as a result of the crash.
No defects were found with the brake components on the drive axle. Inspection of the tag axle
revealed oil and grease/road debris contamination of the left brake drum and lining friction
surfaces with considerable caking and buildup, which is a rejection defect within the Minimum
Periodic Inspection Standards in appendix G to subchapter B of the Federal Motor Carrier
Safety Regulations (FMCSRs).**

Table 2. Brake system components.

Type/Size Measured Measured Lining
Type/Size Adjuster Applied Stroke Thickness Brake Drum Size

Axle Chamber (inches) (inches) (inches) (inches)
Steer right Clamp 30 5.5 Auto 13/4 3/4 & 7/8 16.5X 6
Steer left Clamp 30 5.6 Auto 15/8 7/8 & 5/8 165X 6
Drive right Clamp 30L/30 6.0 Auto 21/8 7/18 & 7/8 16.5 X 8.625
Drive left Clamp 30L/30 6.0 Auto 23/8 3/4 & 3/4 16.5 X 8.625
Tag right Clamp 24L/24 5.5 Auto 15/8 5/8 & 1/2 16.5X 6
Tag left Clamp 24L/24 5.5 Auto 21/4 3/4 & 3/4 16.5X6

2 NTSB investigators attended the testing.

%3 The citation “6S/6M” indicates that the system was equipped with six wheel-speed sensors and six modulator
valves.

34 Appendix G criteria of the FMCSA annual inspection standards reject vehicles with any defective brakes, air
leaks, etc. The brake contamination defect would have caused the motorcoach to be rejected during a required
annual safety inspection. The CVSA North American Standard Out-of-Service Inspection Criteria allow 20-percent
defective brakes on nonsteering axles before placing a vehicle out of service; therefore, a single contaminated brake
out of six would not have placed the vehicle out of service.

16
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Tires

General. The three-axle motorcoach was equipped with eight tires;* two tires on the
steer axle, four on the drive axle, and two on the tag axle. All tread depths were examined
postaccident and found to be within the North American Standard Out-of-Service Inspection
Criteria, as well as the FMCSRs.*® All the tires were mounted on 22.5-inch by 9-inch one-piece
steel wheel assemblies, with the exception of the two tires on the tag axle, which were mounted
on 8.25-inch wheel assemblies.’ (See table 3.)

Table 3. Postaccident tire make, size, and pressure information.

Axle Make Size Pressure

Right steer Goodyear G409 MBA (retreaded)® | 315/80 R22.5 Deflated - failed

Left steer Firestone FS-400 315/80 R22.5 118 psi @ 79°F

Right drive inner Ling Long LLF02 315/80 R22.5 94 psi @ 79°F

Left drive inner Firestone FS-400 315/80 R22.5 96 psi @ 79°F

Right drive outer Ling Long LLFO2 315/80 R22.5 0 psi @ 79°F (debeaded)”
Left drive outer Firestone FS-400 315/80 R22.5 93 psi @ 79°F

Right tag Ling Long LLF02 315/80 R22.5 89 psi @ 79°F

Left tag Goodyear G409 MBA 315/80 R22.5 88 psi @ 79°F

#“Retreaded” tires have had a new layer of surface rubber with a tread pattern added (often called “recapped”) to extend the
life of the tire.

®“Debeading” is a separation of the tire from the rim at the tire bead, resulting in an immediate loss of tire pressure.

The motorcoach’s vehicle specification plate indicated that the recommended tires for the
coach were 315/80 R22.5-size tires. According to the specification plate, the recommended tire
inflation pressures were as follows: steer axle, 120 psi; drive axle, 90 psi; and tag axle, 120 psi.®
The information in table 4 appeared in the 2001 MCI J4500 maintenance manual for the accident
motorcoach regarding required tire inflation rates by make and model of tire; table 5 indicates
the discrepancies between the measured tire pressures and those recommended on the vehicle’s
specification plate. Table 6 provides tire pressure and load capacity data for 315/80 R22.5-size
tires.

% The postaccident vehicle inspection found four new tires, which had been purchased on July 29, 2008, two
days before the motorcoach’s July 31, 2008, annual inspection. Two of the new tires were on the right drive axle
(inner and outer positions), one was on the right tag axle, and one was used as a spare.

36 See 49 CFR 393.75.

3 The mounting and use of a size 315/80 R22.5 tire on a rim designed with a bead width less than 9 inches or
more than 9.75 inches does not comply with the 2007 interchangeability of tires, rims, and allied parts standards
established by the Tire and Rim Association, Inc. However, according to the Tire and Rim Association, Inc.,
Engineering Design Information (Rev. 5, October 2006), p. 3-41, the use of 8.25-inch wheels with 315/80 R22.5
tires is permissible, if the maximum allowable load is reduced to 8,000 pounds per tire in single usage and 7,610
pounds per tire in dual usage, when inflated to 120 psi.

%8 pressures vary by position because of differences in axle weight rating and number of tires.
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Table 4. Tire inflation information in the MCI J4500 maintenance manual (May 2001).

Make and Type of Steer Axle Drive Axle Tag Axle
Tire Size (psi) (psi) (psi)

Goodyear G391 315/80 R22.5 120 85 105

Goodyear G124 12 R22.5 Not approved 85 Not approved

(snow tires)

Michelin XM + S4 12 R22.5 Not approved 95 Not approved

(snow tires)

Firestone HP3000 | 315/80 R22.5 120 85 105

Goodyear G291 315/80 R22.5 120 85 105

Michelin PXZA 1 315/80 R22.5 120 90 105

Table 5. Comparison of postaccident tire inflation pressures with recommended tire inflation
pressures, as indicated by the motorcoach vehicle specification plate.

Measured Left Tire Measured Right Tire Specification Plate
Pressure Pressure Recommended Pressure
Axle (psi) (psi) (psi)
Steer 118 deflated 120
Drive inner 96 94 90
Drive outer 93 0, debeaded 90
Tag 88 89 120

Table 6. Tire pressure and load capacity data for tire size 315/80 R22.5.

Pressure (psi) 80 85 90 95 100 | 105 | 110 | 115 | 120
Load capacity (Ibs.)
Single 6175 | 6415 | 6670 | 6940 | 7190 | 7440 | 7610 | 7920 | 8270
Dual 5675 | 5840 | 6070 | 6396 | 6545 | 6770 | 6940 | 7210 | 7610
(Load range) (G) (H) (@)

Source: Values per Tire and Rim Association standards publication, 2009 Year Book.

The MCI Operator Manual for the accident motorcoach indicates that the tire pressures
should be checked before each trip using an accurate gauge. The manual also indicates that a
5-psi underinflation of a steer axle tire can cause hard steering, create steering hazards, and cause
an unsafe condition. It also states that underinflation of a tag tire can affect braking.

Postaccident examination revealed that the right front tire on the steer axle was a
retreaded tire. According to 49 CFR 393.75(d), “No bus shall be operated with regrooved,
recapped or retreaded tires on the front wheels.” In accordance with Federal regulations, the tire
was identifiable as a retreaded tire.*® The original tire casing was a Goodyear model G409 MBA

%9 The tire was marked “[RJANC-B23507.”
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radial tire that had been retreaded with a Bandag model T4100 tread. The tire was retreaded by
Henise Tire Service of Cleonea, Pennsylvania, which received the tire from MCI Sales and
Service of Blackwood, New Jersey, on August 30, 2007. Henise Tire retreaded the tire and
returned it to MCI Sales and Service on September 6, 2007. The accident tire is shown in
figure 8.

TN o

Figure 8. Right steer axle tire of the accident motorcoach.

Retreading a tire involves bonding a new tread to the tire casing through the application
of heat and pressure over time.** The Tire Retread and Repair Information Bureau and the
Technology and Maintenance Council of the American Trucking Associations have stated that
retread tires are as safe as originally manufactured tires. In addition, a recent National Highway
Traffic Safety Administration (NHTSA) heavy vehicle tire study* found that nearly half of
heavy vehicle replacement tires are retreads, and evidence from road debris collected and

0 From Understanding Retreading (Louisville, Kentucky: International Tire and Rubber Association
Foundation, Inc., 2001). See <http://www.retread.org/PDF/UnderstandingRetreading.pdf>, accessed March 13,
20009.

M IF Woodrooffe, O. Page, D. Blower, and P.F. Green, Commercial Medium Tire Debris Study, prepared for
DOT/NHTSA, DOT HS 811 060, contract number DTNH22-05-D-01019, task order 0012, December 2008.
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examined as part of the study indicated that retread tires do not fail at rates higher than new
tires.*?

It is not known when the retread tire was mounted on the accident motorcoach’s Steer
axle. MCI provided photographs of the accident motorcoach dated January 10, 2008 (before
refurbishment), and June 23, 2008 (after refurbishment and approximately 6 weeks prior to the
accident). Both photographs show the right steer axle tire to be a Firestone brand (the retread tire
was a Goodyear brand). The vehicle was purchased by Angel Tours on July 19, 2008, from MCI.
Vehicle maintenance and inspection records, as well as financial records, included no
documentation that the tire was positioned on the steer axle before its annual safety inspection
(July 31, 2008), which was conducted 8 days prior to the accident.

Inspections of Failed Tire. NTSB investigators, in conjunction with representatives of
the Goodyear Tire & Rubber Company (Goodyear), examined the right steer axle tire of the
accident vehicle on November 24, 2008.*® They noted the following conditions:

e Multilayer tearing into the belts and multilayer tearing into the belt coat compound.

e Good coarse tear lines and good ply-belt wire cord impressions.

e Wheel flange impressions on the face of both beads.

e Circumferential impressions at the mid-base of both beads.

e Diagonal undulations to the face of both beads.

e Heat discoloration on the serial side bed and on the belt coat stock on the crown.

o Circumferential abrasion bands on the wheel taper/bead seat.

e A puncture/cut through the casing on the serial side tread shoulder rib.

e Tread rubber around the puncture/cut is abraded/bruised and torn.

Goodyear attributed the tire failure to the following factors:

Short term underinflation caused by the puncture/cut resulted in severe
overdeflection™! of the tire. The stress and heat generated from the overdeflection
and the forces acting on the rotating tire caused loss of adhesion between tire
components, and eventual separation and detachment of tread and belt pieces.

*2 The NHTSA tire debris study also included interviews with industry operators. Sales estimates for
medium-duty tires were 34-36 million per year. The proportion of retread tires was estimated at 50 percent or higher
for drive tires. For trailer tires, the proportion was estimated at 70—100 percent. (See page 80, NHTSA Commercial
Medium Tire Debris Study.)

3 Information was obtained from Goodyear’s January 15, 2009, written report to the NTSB, received
January 24, 2009.

* Tire “deflection” is the tread and sidewall flexing where the tread comes into contact with the road.
“Overdeflection” is a deflection [of the tire] that is greater than that intended for the rated load and inflation
pressure. Overdeflection occurs when the load is excessively high or the inflation pressure is too low, or when a
combination of load and inflation pressure creates an excessively high deflection, resulting in a flattening of the tire.
(Information obtained from the e-book The Pneumatic Tire, A.N. Gent and J.D. Walter, eds. [Akron, Ohio:
University of Akron and National Highway Traffic Safety Administration, 2005].)
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With tread and belt detachment, the unsupported casing ruptured exhausting any
remaining inflation pressure.

Goodyear also concluded that there were “No defects in materials, workmanship or
manufacture” of the tire. It stated that

The multi-layer and multi-level tearing through crown components and the coarse
tear lines and ply-belt wire cord impressions indicate good initial component
adhesion within the casing and between the casing and the retread.

At NTSB’s request, Bridgestone Americas, Inc. (Bridgestone), in conjunction with NTSB
investigators, conducted an additional independent inspection of the tire on November 25-28,
2008.* Based on the examination, Bridgestone indicated that the tire failure “Initiated and
propagated within the original casing.” Bridgestone also indicated that the puncturing object
gouged and tore the tread surface and the bulk of the rubber but did not pass through the tire
casing. The tread rubber hole was abraded/bruised and torn, indicating that there had been some
time between the puncture and the blowout. Further, the “Belt edge lift and shoulder rubber
tearing occurred along the serial side (outboard facing) shoulder as the tread/belt detachment
initiated in this area due to the centrifugal force of highway speed tire rotation.” Bridgestone
identified multiplane tear patterns, including fatigue and crack propagation, as well as evidence
of adequate adhesion and tear resistance on the separated and detached tread, belt, and casing
surfaces. It found numerous exposed rubber surfaces that had a “blue-tint” appearance, indicating
excessive heat generation during operation. Bridgestone found no indication of separation or
detachment of retread material along the splice or along any surface of the casing buffed during
the retread process.

Bridgestone concluded that the failure of the right steer axle tire was a result of

Damage caused by over-deflected operation. In this case, the most probable cause
of over-deflection is underinflation due to an un-repaired puncture to the tire
which lead [sp] to inflation pressure loss and damaging stress/strain and heat
build-up...

Bridgestone also found that the tire was retreaded properly, and the failure was not
related to the retreading. The Bridgestone report further stated that the puncture that led to the
failure occurred after the tire was retreaded and put back into service. Bridgestone also said the
puncturing object

Most likely ejected from the tire during the tread/belt detachment process.

Although it is difficult to state with precision how long the subject tire operated in
an over-deflected manner, the tread/belt tear patterns and a lack of polishing of
the separated surfaces indicate relatively short-term operation in such a condition,
most likely for less than 1000 miles.

45 Bridgestone provided the NTSB with a written report dated March 13, 20009.
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Visual Inspection of Tire Inflation. According to NHTSA, the fact that a tire is inflated
to half its recommended inflation value may not be detected by visual inspection.*® Figure 9
shows a Goodyear 315/80 R22.5 tire inflated to 115 psi and 60 psi, respectively.

Figure 9. Photographs of a Goodyear 315/80 R22.5 tire inflated to 115 psi (left) and 60 psi
(right).

The photographs illustrate the difficulty in visually detecting proper tire inflation. Visual
detection of proper tire inflation on such larger vehicles may be negatively affected by the nature
of commercial vehicle tire construction, which employs stronger materials, including stiffer
sidewalls and harder rubber compounds, than are typically used in tires for light trucks and
passenger vehicles.

Tire Pressure Information in MCI Model J4500 Maintenance Manual. Investigators
found that the MCI Model J4500 Maintenance Manual contained inaccurate tire information and
inflation pressure. Drive axle tire inflation for tire size 315/80 R22.5 was listed as 85 psi, rather
than the correct inflation pressure of 90 psi. Tag axle tire inflation for tire size 315/80 R22.5 was
listed as 105 psi, rather than 120 psi.*’ Additionally, the manual’s GENERAL DESCRIPTION
material, section 15A “Wheels” and section 15C “Tires,” incorrectly stated that the motorcoach’s
steer axle gross axle weight rating (GAWR) was 16,000 pounds rather than 16,500 pounds.

Vehicle Maintenance

About 3 weeks before the accident, on July 19, 2008, Angel Tours purchased the
motorcoach from MCI as a refurbished vehicle. The carrier did not identify any maintenance
actions between the purchase date and the accident. MCI refurbishment records documented
extensive inspection and corrective actions to bring the vehicle into proper operating
specifications prior to the motorcoach’s sale.

*® Data and photographs on checking tire pressure may be viewed at NHTSA’s Safercar website
<http://www.safercar.qov/portal/site/safercar/menuitem.13dd5c887c7e1358fefe0a2f35a67789/?vgnextoid=2dbdcf6 6
77526110VgnVCM1000002fd17898RCRD>, accessed August 4, 2009.

* The manual listed the correct tire inflation pressure for the steer axle tires, which is 120 psi.
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Commercial Motor Vehicle Inspections

Title 49 CFR 396.17 requires commercial vehicles to receive annual inspections utilizing
criteria set forth in appendix G of subchapter B of the FMCSRs. Under 49 CFR 396.23(b)(1), a
motor carrier may meet the regulatory inspection requirements if the vehicle is subject to a
mandatory state inspection program. The Federal Motor Carrier Safety Administration (FMCSA)
certified the state of Texas’s vehicle inspection program as meeting the Federal inspection
requirements at 49 CFR 396.17. In Texas, motor vehicles, including motorcoaches, are inspected
and approved by privately owned and operated garages and repair facilities. Official vehicle
inspection stations in Texas are required to operate under the state’s Rules and Regulations
Manual.*® The state sets and regulates the fees charged for the inspection of vehicles; currently,
the fee for a commercial vehicle safety inspection of a motorcoach in Texas is $62.

A TxDPS-approved facility inspected the motorcoach 8 days before the accident, on
July 31, 2008. After the inspection, the motorcoach received a Texas Commercial Vehicle
Inspection Certificate sticker, indicating that the motorcoach “Complies with all Federal and
state inspection requirements.” The inspection was conducted at the “5 Minute Inspections”
facility in Houston, Texas. The inspection report data obtained from the TXDPS concerning the
garage’s inspection actions contained, in part, the following: the odometer reading was 0 miles;
no Texas Department of Transportation (TXxDOT) number was entered; and the insurance
expiration date was given as October 12, 2009 (more than 1 year into the future for an annual
policy). During a postaccident interview with the mechanic who conducted the inspection, he
stated that he remembered the accident motorcoach, and he recalled that it took 30—45 minutes to
complete the inspection. NTSB investigators visiting the facility noted that it did not have a
service pit or a commercial vehicle lift capable of lifting a motorcoach.

On August 7, 2008, another Angel Tours* motorcoach was inspected at 5 Minute
Inspections. That vehicle, like the accident motorcoach, received an “all items passed” inspection
report and a Texas Commercial Vehicle Inspection Certificate sticker. The following day,
August 8, 2008, the wvehicle underwent a Motor Carrier Safety Assistance Program
(MCSAP)-sponsored roadside inspection conducted by the Missouri Highway Patrol. The
vehicle was placed out of service with numerous equipment violations, including that the right
steer axle, left steer axle, and right tag axle brakes were in violation. The automatic brake
adjustor on the air brake system was also cited for a safety violation.

NTSB staff contacted the TxDPS Houston Regional Office several times to request an
audit of the 5 Minute Inspections station, as well as of the subject inspector. On March 10, 2009,
a TxDPS representative visited the station, interviewed the inspector, and confirmed the
inspector’s certificate. The TxDPS sent the NTSB a copy of its internal memorandum on this
visit, dated March 11, 2009. The memorandum did not include any reference to audit processes
(other than use of the emissions analyzer), knowledge testing, or practical exercises.

*8 The Texas Rules and Regulations Manual is issued and maintained by the TxDPS in accordance with the
Texas Transportation Code, “Compulsory Inspection of Vehicles,” chapter 548.

9 See the “Motor Carrier” section of this report for a discussion of Angel Tours’s relationship with Iguala
BusMex.
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Highway

The accident occurred on the Post Oak Creek bridge, along a portion of US-75 classified
as urban principal arterial roadway.* It is a four-lane highway with the two northbound lanes
separated from the two southbound lanes by an earthen median and a 32-inch-high, Jersey-shape
concrete median barrier. Lanes of same direction travel are separated by dashed white pavement
striping. The right shoulder of the northbound lanes is delineated from the main travel lanes by a
solid white pavement stripe, and the left shoulder is delineated from the travel lanes by a solid
yellow pavement stripe. The right shoulder is 9 feet wide as it approaches the bridge and narrows
to 30 inches on the bridge deck. Rumble strips are located on the right shoulder as it approaches
the bridge. The left shoulder is 4 feet wide and narrows to 22 inches on the bridge deck. A speed
limit sign posted about 1 mile south of the bridge indicated the daytime speed limit as 70 mph
and the nighttime limit as 65 mph. Figure 10 shows the accident scene, and figure 11 shows the
final position of the motorcoach near the creek.

Figure 10. Highway accident scene, looking at the motorcoach’s path off the bridge.
(Photograph was taken after postaccident repairs were made to the bridge.)

%0 «Urban principal artery” is a functional classification of road. Urban principal arterial roadways serve major
metropolitan centers and corridors with the highest traffic volumes and longest trip lengths. They carry most trips
entering and leaving urban areas and provide continuity for all rural arterials that intercept urban boundaries.
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Figure 11. Motorcoach on the bank of the Post Oak Creek. [Courtesy Sherman Police
Department]

Beginning approximately 1/3 mile before the accident site, the design plan profile for the
roadway indicates a 3.75-percent downgrade as the road makes a slight (2.3-degree) curve to the
right, followed by a transition into a slight (1.5-degree) curve to the left for 768 feet. The
approach to the bridge was equipped with a 279-foot-long, 27-inch-high metal beam guardrail
fence. It comprised a 47-foot-long safety end treatment, followed by a 180-foot-long main
section element, and then a 25-foot-long transition area into the bridge end, terminating with a
27-foot-long turned-down end piece that was anchored into the bridge railing curb.”* The safety
end treatment area of the guardrail had double wooden blocks for support. The main element had
28 blocked metal posts spaced at 6-foot 6-inch intervals. The transition area into the bridge end
had eight metal blocked posts at 3-foot 1 1/2-inch intervals to stiffen the barrier in case of impact
close to the bridge.

L rypoT design records indicate that the bridge railing was a Type Il rail designed in 1954 in accordance with
the 1953 American Association of State Highway Officials Bridge Specifications Manual.
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The bridge had an 7-inch-high, 18-inch-wide concrete curb above the bridge deck, as
shown in figure 10. The bridge also had a 210-foot-long metal bridge railing composed of seven
30-foot-long sections with 1-inch-long nominal separations for expansion. The railing was
12 inches wide and 1/4 inch thick and was positioned 23 3/4 to 24 inches above the curb, for a
total height of approximately 31 inches. It was connected to the curb with 36-inch-long by
5-inch-wide steel 1-beams (five 1-beam supports per section of railing) that were bolted to the
railing with four bolts. I-beams were attached to the concrete bridge deck by 18-inch-long bolts
cast into place in the curb during the 1958 construction of the bridge.

A June 10, 2007, bridge inspection report by TXxDOT noted repairs to the bridge railing
on two 30-foot-long sections of the east railing in the northern span of the bridge. It noted those
repairs to be marginal because the original cast-in-place bolts, damaged as the result of a 2001
truck-semitractor accident that penetrated the bridge railing, were replaced with bolts into the
side of the deck and reinforced with steel plates welded to the I-beam structure.

Following the August 2008 accident, TXDOT repaired the bridge railing to its existing
design. (See figure 12.) According to TXDOT, in September 2009 it completed a railing retrofit
for the accident bridge and four others along the same road segment, upgrading the accident
bridge railing to a T-501 railing, which complies with a Test Level Four standard.”® (Bridge
railing designs are discussed in the “Other Information”