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Abstract: About 5:38 a.m. eastern standard time on Friday, March 2, 2007, a 2000 VanHool T2145
57-passenger motorcoach operated by Executive Coach Luxury Travel, Inc., transporting 33 members of
the Bluffton University baseball team, the driver, and his wife, was traveling south on Interstate 75 in
Atlanta, Georgia. According to witnesses, the motorcoach was in the southbound high occupancy vehicle
(HOV) lane at milepost 250 when it departed the interstate, traveling at highway speed, onto the HOV-only
left exit ramp to Northside Drive. The exit ramp came to an end at the stop sign-controlled T-intersection
with Northside Drive. As the motorcoach entered the intersection at an estimated speed of 50 to 60 mph,
the driver steered to the right and collided with the reinforced portland cement concrete bridge wall
and chain-link security fence located along the southern edge of the eastbound lanes of the overpass.
The motorcoach then overrode the bridge rail, rotated clockwise, and fell 19 feet onto the southbound
lanes of the interstate. The motorcoach came to rest on its left side (driver’s side), perpendicular to the
southbound lanes of Interstate 75. Two southbound passenger vehicles received minor damage from
debris as the motorcoach fell onto Interstate 75; none of the passenger vehicle occupants were injured.
Seven motorcoach occupants were killed: the driver, the driver’s wife, and five passengers. Seven other
passengers received serious injuries, and 21 passengers received minor injuries.

Major safety issues identified in this accident include inadequate HOV traffic control devices, inadequate
motor carrier driver oversight, lack of event data recorders on motorcoaches, and lack of motorcoach
occupant protection. As a result of its investigation, the Safety Board makes recommendations to the
Federal Highway Administration and to the Georgia Department of Transportation. The Safety Board
also reiterates four previous recommendations to the National Highway Traffic Safety Administration.

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 Safety Board 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 Web at <http:/ /www.ntsb.gov>. Other information about available
publications also may be obtained from the Web site or by contacting;:
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Records Management Division, CIO-40
490 L’Enfant Plaza, S.W.

Washington, D.C. 20594

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

Safety Board publications may be purchased, by individual copy or by subscription, from the National Technical Information
Service. To purchase this publication, order report number PB2008-916201 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
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EXECUTIVE SUMMARY

About 5:38 a.m. eastern standard time on Friday, March 2, 2007, a 2000
VanHool T2145 57-passenger motorcoach operated by Executive Coach Luxury
Travel, Inc., transporting 33 members of the Bluffton University baseball team,
the driver, and his wife, was traveling south on Interstate 75 in Atlanta, Georgia.
The motorcoach had departed from the university, about 60 miles southwest of
Toledo, Ohio, about 7:00 p.m. the previous day and was en route to a competition
in Sarasota, Florida. When the original driver had stopped in Adairsville, Georgia,
approximately halfway through the 18-hour trip, the 65-year-old relief driver,
accompanied by his wife, boarded the motorcoach and began driving at 4:30 a.m.
to complete the trip to Florida. The relief driver had driven approximately 54 miles
and, according to witnesses, was in the southbound high occupancy vehicle (HOV)
lane at milepost 250 when the motorcoach departed the interstate, traveling at
highway speed, onto the HOV-only left exit ramp to Northside Drive.

The exit ramp came to an end at the stop sign-controlled T-intersection with
Northside Drive. As the motorcoach entered the intersection at an estimated speed
of 50 to 60 mph, the driver steered to the right and collided with the reinforced
portland cement concrete bridge wall and chain-link security fence located along
the southern edge of the eastbound lanes of the overpass. The motorcoach then
overrode the bridge rail, rotated clockwise, and fell 19 feet onto the southbound
lanes of the interstate. The motorcoach came to rest on its left side (driver’s
side), perpendicular to the southbound lanes of Interstate 75. Two southbound
passenger vehicles received minor damage from debris as the motorcoach fell onto
Interstate 75; none of the passenger vehicle occupants were injured. Seven
motorcoach occupants were killed: the driver, the driver’s wife, and five passengers.
Seven other passengers received serious injuries, and 21 passengers received minor
injuries.

The National Transportation Safety Board determines that the probable
cause of this accident was the motorcoach driver’s mistaking the HOV-only left
exit ramp to Northside Drive for the southbound Interstate 75 HOV through lane.
Contributing to the accident driver’s route mistake was the failure of the Georgia
Department of Transportation to install adequate traffic control devices to identify
the separation and divergence of the Northside Drive HOV-only left exit ramp
from the southbound Interstate 75 HOV through lane. Contributing to the severity
of the accident was the motorcoach’s lack of an adequate occupant protection
system.

Major safety issues identified in this accident include inadequate HOV
traffic control devices, inadequate motor carrier driver oversight, lack of event
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data recorders on motorcoaches, and lack of motorcoach occupant protection. As a
result of its investigation, the Safety Board makes recommendations to the Federal
Highway Administration and to the Georgia Department of Transportation. The
Safety Board also reiterates four recommendations to the National Highway Traffic
Safety Administration.

VI National Transportation Safety Board
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FAcTUAL INFORMATION

Accident Narrative

About 5:38 a.m. eastern standard time on Friday, March 2, 2007, a 2000
VanHool T2145 57-passenger motorcoach operated by Executive Coach Luxury
Travel, Inc. (Executive Coach), transporting 33 members of the Bluffton University
baseball team, the driver, and his wife, was traveling south on Interstate 75
(I-75) in Atlanta, Georgia. The motorcoach had departed from the university, near
Toledo, Ohio, about 7:00 p.m. the previous day and was en route to a competition
in Sarasota, Florida. When the original driver had stopped in Adairsville,
Georgia, approximately halfway through the 18-hour trip, the 65-year-old relief
driver, accompanied by his wife, boarded the motorcoach and began driving at
4:30a.m. tocomplete the trip to Florida. Therelief driver had driven approximately
54 miles and, according to witnesses, was in the southbound high occupancy
vehicle (HOV) lane at milepost 250 when the motorcoach departed the interstate,
traveling at highway speed, onto the HOV-only left exit ramp to Northside Drive.
(See figures 1 and 2.)

The exit ramp came to an end at the stop sign-controlled T-intersection
with Northside Drive. As the motorcoach entered the intersection at an estimated
speed of 50 to 60 mph, the driver steered to the right and then collided with
the reinforced portland cement concrete bridge wall and chain-link security
fence located along the southern edge of the eastbound lanes of the overpass.
The vehicle overrode the bridge rail, rotated clockwise, and fell 19 feet onto the
southbound lanes of the interstate. The motorcoach came to rest on its left side
(driver’s side), perpendicular to the southbound lanes of I-75. Two southbound
passenger vehicles received minor damage from debris as the motorcoach fell onto
I-75; none of the passenger vehicle occupants were injured. Seven motorcoach
occupants were Kkilled: the driver, the driver’s wife, and five passengers. Seven
other motorcoach passengers received serious injuries, and 21 passengers
received minor injuries.

National Transportation Safety Board
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Factual Information

Figure 1. Regional view of motorcoach route.
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Atlanta

Figure 2. Local route of accident motorcoach through Atlanta.

Once inside the Atlanta beltway (Interstate 285), the driver used the HOV
lane,' which was to the left of the four southbound traffic lanes and separated
from them by a double white line. Figure 3 shows the motorcoach’s travel route
as it approached the Northside Drive exit (lower-right corner). The HOV-only
left exit at Northside Drive is the first left exit encountered in the Atlanta area
on southbound I-75, and it precedes the next left exit, the interstate merge, by
1 mile. The motorcoach’s intended route of travel just past the accident location
would have followed I-75 as it merged with Interstate 85 (I-85) through downtown
Atlanta.

' HOQV lanes are one of several types of managed lanes, often called preferential lanes, that restrict
access based on vehicle class, limited access locations, number of vehicle occupants, or price (toll lanes). The
I-75 HOV route used by the accident motorcoach was restricted to buses and two-person carpools.

3
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Figure 4 shows the sequence of collisions in this accident. The motorcoach
traveled up the 1,120-foot HOV-only left exit ramp at Northside Drive, through the
elevated T-intersection, and collided with the reinforced portland cement concrete
bridge wall and security fence located along the southern edge of the eastbound
lanes of the overpass. While crossing the intersection at an estimated speed of
50 to 60 mph, the driver steered to the right. The left-front corner of the motorcoach
impacted the concrete bridge wall, and four passengers were ejected onto Northside
Drive. The motorcoach overrode the bridge wall, rotated clockwise (270 degrees),
and fell onto the interstate below, ejecting six passengers and partially ejecting two
additional passengers onto I-75.

4
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Figure 4. Photo illustration of the motorcoach accident sequence.

The motorcoach came to rest on the driver’s side in a 90-degree rollover
orientation, pointing east, and blocking the southbound lanes of 1-75, as shown
in figure 5. Two southbound passenger vehicles, a 2005 Chevrolet Equinox and
a 2003 Ford F150 pickup truck, received minor damage after being hit by debris
from the motorcoach as it fell from the overpass onto I-75; no passenger vehicle
occupants were injured.

5

National Transportation Safety Board



HIGHWAY
Factual Information Accident Report

5 T ! W |
Figure 5. Accident scene with Northside Drive in the upper-left corner and the motorcoach at
rest on I-75.

Injuries

The accident motorcoach had 35 occupants: the driver, his wife, 28
university students, and 5 university personnel. The motorcoach driver, his wife,

and five passengers seated at the front of the motorcoach sustained fatal injuries.
(See table 1.)

Table 1. Injuries.

Motorcoach Motorcoach
Injury type driver passengers Others Total

Fatal 1 6 0 7

Serious 0 7 0 7

Minor 0 21 0 21

None 0 0 0 0

Total 1 34 0 35

Title 49 Code of Federal Regulations (CFR) 830.2 defines a fatal injury as any injury that results in death within 30 days
of the accident. It defines a serious injury as an injury that requires hospitalization for more than 48 hours, commencing
within 7 days from the date the injury was received; results in a fracture of any bone (except simple fractures of the
fingers, toes, or nose); causes severe hemorrhages, or nerve, muscle, or tendon damage; involves any internal organ;
or involves second- or third-degree burns, or any burns affecting more than 5 percent of the body surface.

6
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The driver’s wife was seated in the jump seat? to the right of the driver’s
seat; both the driver and his wife were wearing two-point lap belt restraints. The
five fatally injured passengers were in seats 3B, 4C, 6A, 6D, and 7B (see figure 6
on the next page) and were not restrained. Of the 33 passengers (not counting
the driver and his wife), 11 were asleep on the center aisle floor or on the floor
between seats.

Twelve occupants were ejected from the motorcoach. Eleven of those
passengers were seated in seats 1C, 2B, 2C, 3B, 3C, 4C, 6A, 6D, 7B, 7D, and 9A; the
twelfth passenger was lying in the aisle between rows 3 and 4. Four passengers
seated in the front of the motorcoach (seats 1C, 2B, 2C, and 3C) were ejected through
the windshield® or the left-front side windows onto Northside Drive before the
motorcoach departed that roadway and fell onto I-75, landing on the driver’s side.
Six passengers were ejected from left-side windows as the motorcoach impacted
I-75. Two passengers were partially ejected and trapped between the motorcoach
and the I-75 roadway (seats 7D and 9A).

The general nature of the injuries sustained by the motorcoach occupants
was blunt force trauma. With the exception of the driver and his wife, the fatally
injured passengers were propelled from their seats, causing them to sustain
severe head, upper torso, and internal trauma. The driver and his wife, who were
lap-belted, sustained fatal blunt force trauma injuries.

Once the motorcoach came torest, 25 occupants remained within or partially
within the motorcoach. Of these occupants, 12 passengers exited the motorcoach
through the windshield opening, 6 passengers used the emergency roof hatch
adjacent to row 11, and 3 passengers were assisted by first responders. The four
remaining occupants —the motorcoach driver, his wife, and the two partially
ejected passengers (seats 7D and 9A) —were extricated by Atlanta firefighters.

2 The jump seat is also referred to as the tour operator’s seat, but there was no tour operator on this
trip.

3 In a postaccident interview, the passenger seated in seat 2B said that he was ejected through the
windshield opening. No evidence exists to determine whether the three other passengers ejected onto
Northside Drive went through the windshield or through the left-front side windows.

7/

National Transportation Safety Board



HIGHWAY
Factual Information Accident Report

Morthside Drive

11 passengers were in the
floor/aisles, exact localions
unknown
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F Fatalities

Figure 6. Seating diagram.
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Emergency Response

At 5:38 a.m., city of Atlanta Communication Center dispatchers were
notified of the accident through 9-1-1 and initiated emergency response by local
public safety agencies. Emergency response was provided by the Atlanta-Fulton
County Emergency Management Agency, the Atlanta Police Department Incident
Command Center, and the Atlanta Fire Department. First responders arrived at
5:43 a.m., 5 minutes after the accident occurred, followed by emergency medical
service support from Grady Health Care Systems, Piedmont Hospital, and the
Atlanta Medical Center.

The Grady Health Care Level 1 Trauma Center received 19 injured persons,
Piedmont Hospital received 3 persons, and the Atlanta Medical Center received
7 persons. These medical facilities were located within 5 miles of the accident site.
The driver and five fatally injured passengers (including the driver’s wife) were
taken to the Fulton County Medical Examiner’s Office. Another injured passenger
died while at the Grady Health Care Trauma Center and was subsequently
transported to the Medical Examiner’s Office.

Driver Information

Experience and Work History

The 65-year-old motorcoach driver possessed an Ohio Class B commercial
driver’s license (CDL) with both passenger and school bus endorsements that was
issued on November 30, 2004, to expire December 6, 2008. The driver’s medical
certification, as required by 49 CFR 391.45, was issued on March 1, 2005, and had
expired at midnight on March 1, 2007. At the time of the accident, the driver had
not been medically certified within 24 months, as required by 49 CFR 391.45 (a).

The driver had 6 years of experience driving motorcoaches for Executive
Coach part-time beginning in March 2001. He did not hold another job at the time
of the accident. The driver had worked as a substitute school bus driver in Ohio
for 4 1/2 years between September 2000 and February 2005. The school district
provided an “excellent” preemployment reference to the motor carrier in March
2001. The driver had no traffic violations in the prior 6-year period of motorcoach
driving. He had been involved in an injury accident while operating an Executive
Coach motorcoach on January 19, 2002, for which he was found not at fault.
The accident occurred when the driver of a van turned left into the path of the
motorcoach.

The driver had driven the same charter trip as the accident trip between Ohio
and Florida on two previous occasions, in 2005 and 2006, both times transporting
the Bluffton University athletes to a baseball tournament in Sarasota. According to

9
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interviews with the motor carrier, Executive Coach planned the trip itinerary with
the customer and each driver planned the route of travel, often using maps, Web-
based sites, or travel club services.

Work/Rest Schedule

The motorcoach driver’s log indicated that he had been off duty for the
12 days preceding the accident. On March 1, 2007, the day before the accident,
the driver left Executive Coach’s business location in Ottawa, Ohio, driving
a 15-passenger company van to pre-position himself as the relief driver for the
next day’s trip. He and his wife departed at 9:00 a.m., traveled approximately
550 miles and, according to hotel records, arrived in Adairsville, Georgia, at
7:37 p.m. on March 1. The motorcoach driver’s logbook recorded an entry of
“off duty” for the approximately 9 hours of driving time that day. The driver began
the March 2 trip at 4:30 a.m. Table 2 shows the driver’s known activities 72 hours
before the accident. Figure 7 shows the driver’s rest schedule.

Table 2. Driver’s preaccident activities.

Wednesday, February 28 Driver’s logs indicated he had been off duty for the 12-day period from
February 17 through 28.

Thursday, March 1 Depart Ottawa, Ohio, at 9:00 a.m. in a company van.

Refuel van in Mt. Vernon, Kentucky, at 2:08 p.m. and again in Dalton,
Georgia, at 6:18 p.m.

Check into hotel in Adairsville, Georgia, at 7:37 p.m.

Friday, March 2 Depart Adairsville, Georgia, about 4:30 a.m. Refuel motorcoach at
4:40 a.m.

Accident occurred at 5:38 a.m.
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Figure 7. Driver’s work/rest schedule.
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At the time of the accident, the driver was assigned a company cellular
telephone owned by the motor carrier. The motorcoach also had a citizens band
radio. The telephone was not recovered, but a passenger seated near the front
reported that the driver was not using a telephone or the citizens band radio at the
time of the accident. Based on cellular telephone records, Safety Board investigators
confirmed that the company telephone had not been used for several days before
the accident.

Medical and Pathological Information

The driver had a CDL medical certificate, issued on March 1, 2005,* which
was valid for 2 years; it expired the day before the accident. This certificate, Medical
Examination Report for Commercial Driver Fitness, was signed by a chiropractor,
and the two previous medical examination reports were signed by two different
physicians.

According to the March 1, 2005, medical examination report, the driver was
6 feet tall and weighed 225 pounds. His uncorrected vision was noted as 20/40,
corrected to 20/13, requiring the use of corrective lenses. The medical examination
report further stated that the driver was taking three medications (amlodipine,
benazepril, and atenolol) to control high blood pressure; his blood pressure was
reported as 146/82. The driver was also noted to be taking sertraline for the
treatment of “nervousness.” Previous medical examination reports stated that the
sertraline was being used for “depression” (March 9, 2003) and that the driver had
also reported “loud snoring” (April 9, 2001). According to the driver’s medical
records, he had been seen in October 2006 by a physical medicine and rehabilitation
specialist, who noted that the driver complained of low back pain but indicated
that the pain was not aggravated by driving. The specialist prescribed clonazepam,
a drug sometimes used to treat anxiety.

On February 20, 2007, 10 days before his CDL medical certificate was due to
expire, the driver had a preventative physical examination for Medicare with his
primary care physician but did not get a CDL physical examination. The driver’s
medications at that time included: sertraline, 100 mg; amlodipine, 5 mg; benazepril,
20 mg; atenolol, 50 mg; clonazepam, 0.5 mg (at bedtime); and hydrocodone, 5 mg
(at bedtime as needed). His depression was noted to be controlled on sertraline.

According to the driver’s 2007 physical examination, he was 73 inches tall,” weighed
224 pounds, and had a blood pressure of 140/82.

An autopsy performed by the Fulton County Medical Examiner noted
evidence of hypertensive cardiovascular disease, cardiomegaly (enlarged heart),
and hepatomegaly (enlarged liver). The medical examiner determined the cause of
death to be blunt force trauma of torso. Results from toxicology testing performed

4 The most recent known past medical examination report dates were April 9, 2001; March 9, 2003; and
March 1, 2005.

5 This height differs from the driver’'s 2005 exam record of 6 feet, or 72 inches.

11
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by the Federal Aviation Administration’s Civil Aerospace Medical Institute (CAMI)
laboratory identified only atenolol, sertraline (0.378 microgram/mL in blood), and
ibuprofen in the driver’s blood and urine.

Vehicle Information

The 2000 VanHool model T2145 57-passenger motorcoach measured 45 feet
5 inches long, 8 feet 6 inches wide, and 11 feet 10 1/2 inches tall. The wheelbase
measured 23 feet 6 1/4 inches. Due to the condition of the motorcoach and the
discharge of cargo during the accident, the total preaccident weight was estimated
by calculation to be 43,826 pounds. According to the engine control module, the
vehicle had traveled a total of 364,462 miles.

The accident motorcoach received an Ohio Public Utilities Commission
Commercial Vehicle Safety Alliance (CVSA) “vehicle only” safety inspection on
February 23, 2007, and no defects were noted. Maintenance documents dating
from the time that the motorcoach was delivered new to Executive Coach on
August 2, 2000, were reviewed, and no major repairs or recurring problems were
documented.

The motorcoach was equipped with a six-wheel pneumatic disc braking
system. In postaccident testing, the brake chambers activated the calipers on all
brakes, with the exception of the left-front brake, which had a damaged brake
chamber due to impact. Brake rotors were measured; the thickness for each of
the six rotors was within minimum guidelines. The tires displayed no evidence
of preaccident abnormalities. The motorcoach was also equipped with a
Meritor/Wabco antilock braking system that included automatic traction control.
According to VanHool documents, the minimum turning angle of the accident
motorcoach was 51 degrees.

A Williams Controls, Inc., electronic accelerator pedal was found detached
from its floor mounting in the driver’s foot well area. The electrical connector
remained attached to the pedal, and postaccident testing showed it to perform
within specified ranges. The adjacent brake pedal was found in a full downward
position, with the forward wall of the foot well pressed against it. Three tire marks,
found on the roadway at the top of the exit ramp, were from the left-front tire, a
left-rear tire, and a right-side tire as the motorcoach made a sharp turn to the right.
There were no skid marks before impact.

The accident motorcoach had cruise control. The dual switch system was
found with the on/off switch in the “on” position, indicating that the system was
available to the driver, but investigators could not determine whether the cruise
control was active at the time of the accident. Only one headlamp bulb remained
intact, and Safety Board metallurgical testing was inconclusive as to whether the
high beams were illuminated at the time of the accident.

12
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The accident motorcoach was not equipped with a dedicated crash or event
data recorder (EDR), though it was equipped with an electronically controlled
Cummings diesel engine having a module capable of providing configuration
and diagnostic information. The motorcoach was also equipped with an Intec
backup camera system that did not have the capability to record video, images,
or data. It also had a Scenic View forward-facing video camera that was mounted
along the top of the windshield and connected to several video monitors.
Postaccident examination determined that the forward-facing camera was part of a
closed-circuit video system with no recording capabilities.

The motorcoach had a vertically divided lower windshield made of tinted
safety glass that was laminated with an ultraviolet-ray blocking film and set in
rubber. The upper windshield was laminated with ultraviolet-ray blocking bronze
safety glass that was set in rubber. All side windows were made of tempered
bronze safety glass;® each side had five emergency push-out windows hinged at
the top with two red emergency handles at the bottom. There were two emergency
escape roof hatches.”

Only the driver’s seat, the jump seat, and the first row of the passenger seats
were equipped with two-point lap belts; the other 53 seats were not equipped
with seat belts. Further, the motorcoach was not equipped with airbags. Physical
evidence showed that the driver and jump seat passenger were wearing their lap
belts, but no evidence could be found showing that the available lap belts in the
first row of passenger seats had been used. In the United States, motorcoaches are
required to have an occupant protection system only for the driver, not for the
passengers.®

Vehicle Damage

The motorcoach sustained the majority of damage to the left-front corner
(driver’s side), left side, and left-rear corner (see figures 8 and 9), and there was
interior deformation in the area of the driver’s station and front boarding door.
The structural frame of the motorcoach was deformed, leaning toward the left.
All of the windows along the left side were shattered; all of the windows along
the right side remained intact, including the windows on and above the boarding
door. Deformation of the motorcoach did not intrude into the passenger space.

6 Tempered glass has been processed by controlled thermal or chemical treatments to increase its
strength. It breaks into small cube-shaped fragments instead of sharp glass shards.

7 Transpec A503016 and Transpec A503017.

8 Seat belts, required on passenger vehicles, are a common component of occupant protection systems.
Another common design element of occupant protection, compartmentalization, is a passive system that
requires no action on the part of the occupant. Compartmentalization on school buses is accomplished by
having seats closely spaced in secure anchorage with cushions and seatbacks covered in energy-absorbing
materials. The entire seat structure is designed to absorb energy and deform to dissipate the energy of the
crash away from the passenger and into the surrounding environment.
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Figure 8. Accident mtorcoah, front view.

Figure 9. Accident motorcoach, rear view showing
engine compartment.

The engine compartment
in the rear of the motorcoach
was partially crushed, more so
on the left side than the right, as
shown in figure 9. The engine
and transmission were displaced
rightand upward with theengine
partially knocked off the engine
mounts. The left steer axle tire
and the left outside drive axle

tire were both damaged and
deflated.

The motorcoach seats
showed interior impact damage
from passengers who struck the
seatbacks and armrests. Even
though the initial impact was
to the front of the motorcoach
as it struck the Northside Drive
bridge wall, the final impact as
the motorcoach landed on I-75
was to its rear. Twelve of the 57
passenger seats were deformed
aft,’ and there were broken or
deformed armrests on 6 seats.

Accident Reconstruction

Using  the  physical
evidence found by examining
the vehicle and the roadway, the
motorcoach’s motions during
the accident were reconstructed.
Physical evidence on the
roadway included several feet
of tire marks that began just
before the intersection of the exit

ramp with Northside Drive and continued until the motorcoach initially struck the
reinforced concrete bridge wall and security fencing located along the southern
edge of the eastbound lanes of the overpass. Accident reconstruction determined
that, based on the radius of travel and lateral acceleration, the motorcoach’s speed

9 The extent of seat deformation was as follows: seat 2B, 4 inches; seat 3C, 16 inches; seat 5A, 26 inches;
seat 5B, 26 inches; seat 5D, 10 inches; seat 7A, 31 inches; seat 7B, 30 inches; seat 8D, 26 inches; seat 10D,
28 inches; seat 11B, 31 inches; seat 13A, 22 inches; and seat 13B, 22 inches.
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as it entered the intersection was 50 to 60 mph,'® which is consistent with the
statement of a witness who indicated that the motorcoach driver did not decelerate
as he traveled up the exit ramp." This estimate is also consistent with the speed
of 52 mph indicated on the speedometer of the motorcoach during postaccident
examination.'”? Another witness traveling in the right southbound lane of I-75, who
had observed the motorcoach in front of him and to his left traveling up the ramp,
estimated the motorcoach’s speed to be 65 mph.

The tire marks also confirm that just before entering the intersection, the
driver steered to the right. Physical evidence at the accident site and from the
vehicleshowed that as the driver attempted to maneuver through the intersection,
the left-front corner of the motorcoach struck the reinforced portland cement
concrete bridge wall and security fencing. This collision caused the motorcoach
to rotate clockwise, and as the vehicle moved forward, it struck the barrier
again with its left-side/left-rear corner, mounted the barrier, and fell from the
Northside Drive overpass onto the southbound lanes of the interstate below. The
motorcoach landed with the left-rear corner leading, before coming to rest on its
left side facing east.

Motor Carrier Operation

The accident motorcoach was owned and operated by Executive Coach
Luxury Travel, Inc., headquartered in Ottawa, Ohio. The privately owned
company, which had been in business since 1998, was sold following the accident
and is no longer operating. According to its Federal Motor Carrier Safety
Administration (FMCSA) registration, Executive Coach was an authorized,
interstate for-hire passenger motor carrier. At the time of the accident, the
company operated 6 motorcoaches in 10 States using 2 full-time drivers and 20
part-time drivers.

Bluffton University had taken about 13 to 18 trips per year with Executive
Coach since 2000. During postaccident discussions with the Bluffton University
official responsible for transportation, Safety Board investigators learned that
the university employees who had originally selected Executive Coach as a

0 This estimate is based on a radius of travel of 318 feet (calculated using the center of gravity of the
motocoach as it traveled over the tire marks) and a maximum lateral acceleration of 0.7 g. The Georgia
Department of Transportation (GDOT) measured the dry friction of a car tire at 0.86 g and that factor was
adjusted because the maximum friction for a motorcoach tire is approximately 80 percent of car tire friction.
This estimate provides the vehicle speed as it traveled over the path indicated by the tire marks. Because the
motorcoach would have slowed as it produced the tire marks, the vehicle speed at the beginning of the tire
marks would have been slightly higher and the speed at impact with the barrier would have been slightly lower.
Additionally, there is evidence that the brakes engaged just before the collision with the barrier, which would
have slowed the motorcoach even more.

" Amotorist stopped on Northside Drive with an unobstructed view of the I-75 deceleration ramp estimated
the speed to be 50 to 60 mph, noting that the motorcoach did not decelerate as it traveled up the ramp.

2 The postaccident speed indicated on a speedometer is not always a good indicator of a vehicle’s
precollision speed. In this accident, the speed is corroborated by other physical evidence.
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transportation vendor in 2000 had left the university and that the criteria for
their selection of Executive Coach were unknown. According to the university
official, the decision to contract with Executive Coach for the March 2007 trip
was based on past service and accommodation of the university’s transportation
needs. Bluffton University officials were unaware that they could check the
motor carrier’s safety record using the FMCSA’s Safety and Fitness Electronic
Records (SAFER) system, which offers company safety data to industry and the
public over the Internet. The SAFER system indicated that Executive Coach had
a satisfactory rating.

The FMCSA’s Motor Carrier Management Information System (MCMIS)*
indicated that, in the 2 years from March 2005 to March 2007, Executive Coach had
17 inspections: 12 level V inspections, 1 level III inspection, 3 level II inspections,
and 1 level I inspection." The company received no out-of-service violations as a
result of those inspections.

Federal commercial vehicle inspection regulations (49 CFR 396.17) require
that commercial vehicles be inspected annually. The Ohio CVSA motorcoach
inspection program qualifies as a substitute for the federally mandated program.*
Ohio’s February 23, 2007, inspection of the accident motorcoach found no defects.
Further review of the FMCSA and Ohio records indicated that Executive Coach’s
motorcoaches had been inspected annually since 1998 and had not shown any
out-of-service violations based on mechanical defects.

The FMCSA conducted a compliance review of Executive Coach on
January 31, 2001, for which the company received a satisfactory compliance
rating. The company also received a satisfactory rating following the FMCSA’s
postaccident compliance review on April 4, 2007. Operational deficiencies
associated with nonrated regulations that did not affect the rating calculation were
noted.’ All of the violations to nonrated elements were associated with driver, not
vehicle, infractions."”

3 The MCMIS is a database of motor carrier census information, inspections, accidents, and enforcement
history. Company profiles from MCMIS can be obtained by the general public for a fee.

4 North American inspection level categories include standard inspection (level 1), walk around
driver/vehicle (level II), driver only (level Ill), special (level IV), and vehicle only (level V).

5 Revised Ohio Code 4513.52 requires passenger-carrying vehicles to be inspected annually by May 31
every year.

6 Violations to nonrated elements included the following: failure to ensure that random drug and alcohol
tests are unannounced (382.305(k)(1)); using a driver not medically examined and certified during the
preceding 24 months (391.45(b)(1)); failure to complete a record of duty status (395.8(e)); failure to require
the driver to prepare a record of duty status in the prescribed form and manner (395.8 (f)); failure to obtain
from a driver used for the first time or intermittently a signed statement providing total time on duty for the
preceding 7 days and the time that driver was last relieved from duty (395.8(j)(2)); failure to ensure that driver
vehicle inspection reports are complete and accurate (396.11(b)); and failure to ensure that the driver signs
the vehicle inspection report when defects or deficiencies are noted (396.13(c)).

7 As a result of its investigation of the Wilmer, Texas, accident that occurred during the 2005 evacuation
preceding Hurricane Rita, the Safety Board reiterated Safety Recommendation H-99-6 and issued a new
recommendation (H-07-3) asking that the FMCSA change the current rating review process so that all violations
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Federal regulations (49 CFR 391.51) require motor carriers to keep
current records of their drivers’ qualifications to operate commercial vehicles.
The investigation found no record of the accident driver’s having completed
a qualifying medical examination effective for the timeframe beginning
March 2, 2007. The FMCSA’s postaccident compliance review of Executive Coach
identified a violation for using a driver not medically examined and certified
during the preceding 24 months.

Federal regulations (49 CFR 395.8(f)) also require that drivers maintain
a logbook during a trip and that the company maintain a file of the originals.
A review of logbooks for the accident driver and the driver of the first leg of
the accident trip contained no hours-of-service violations; however, the accident
driver’s hours for the pre-positioning trip on March 1, 2007, were logged as
“off duty” when they should have been logged as “on duty.” At the time of the
accident, Executive Coach employed 22 drivers; all but two worked part-time.
The company did not record work hours for drivers employed at other facilities,
as required.

Executive Coach operated its own drug and alcohol testing program,
administered by a health center in Ottawa, Ohio. In addition to preemployment
testing, the company randomly tested 10 percent of drivers for alcohol and
50 percent of drivers for drug use annually, inaccordance with 49 CFR 382.305. The
accident driver tested negative for drugs and alcohol during his preemployment
test and on four subsequent random drug tests. Postaccident review of Executive
Coach’s records determined that the company’s random drug testing was not
always unannounced, as required.

The company had no formal in-service training program, no written
policies on driver procedures, and no driver requirement to conduct pretrip
safety briefings for passengers. The company did have requirements for
driver-vehicle inspections,’”® but recent compliance reviews indicated that
post-trip inspections and inspection form sign-offs were not regularly completed.
Drivers were invited, but not required, to attend quarterly company meetings.
Drivers were generally given 30-day notice of assigned trips. Family members of
drivers were permitted to ride with the driver on charter trips with the customer’s
prior permission, as was the case during the accident trip.

of regulations (driver and vehicle) are reflected in calculating a carrier’s final rating. For further information,
see National Transportation Safety Board, Motorcoach Fire on Interstate 45 During Hurricane Rita Evacuation,
Near Wilmer, Texas, September 23, 2005, Highway Accident Report NTSB/HAR-07/01 (Washington, DC:
NTSB: 2007).

8 In accordance with 49 CFR 392.7, 396.11, and 396.13.

17

National Transportation Safety Board



HIGHWAY
Factual Information Accident Report

Meteorological Information

Data from the U.S. Naval Observatory indicated that on March 2, 2007,
at 5:48 a.m. eastern standard time, the sun was 10 degrees below the horizon. It
was dark and more than an hour before sunrise. Weather data, obtained from
the Charley Brown Airport, 6 miles west of the accident site, indicated that the
temperature was 47° F, with calm winds, 6 miles’ visibility, and overcast conditions
at 15,000 feet. The roadway was dry.

Speed Study

Following the accident, on March 8, 2007, between 5:00 and 6:00 a.m., GDOT
performed a speed study of the southbound lanes of I-75 in the vicinity of the
accident. The 85th percentile speed for all southbound vehicles was 75 mph and
the 50th percentile speed was 71 mph, with an average running speed of 70.3 mph.
The posted speed limit in this area is 55 mph, and the design speed is 60 mph."

Traffic Volume

The most recent data from GDOT? showed the average daily southbound
traffic count on I-75 near the accident location to be 95,920 vehicles per day. The
southbound HOV lane carries an average of 6,800 vehicles per day, and the HOV
exit ramp for Northside Drive carries an average of 500 vehicles per day.

Road Design

I-75 was originally constructed in the 1950s as a four-lane expressway
with a raised median. In 1982, a widening and reconstruction project on I-75 from
Northside Drive to Peachtree Creek? included construction of interchange exit
ramps and provisions for HOV lanes.”? Beginning in 1985, the exit ramps, designed
as part of the HOV traffic plan, were operated as general purpose on- and off-exit
ramps. In preparation for the 1996 Olympics, the I-75 HOV lanes were marked and
activated.

9 Design speed is the maximum safe speed that can be maintained over a specified section of highway
when conditions are so favorable that the design features of the highway govern. In the accident area, I-75 is
functionally classified as a principal urban arterial freeway with a design speed of 60 mph to match the rolling
topography and frequent changes in horizontal alignment.

20 The data cover 2006, the last full year before the accident.
21 GDOT project I-75-3 (139) 09, Fulton County, project no. 710451.

22 Applicable design guidelines included the following: 1967 American Association of State Highway and
Transportation Officials (AASHTO) Policy on Design Standards—Interstate System; 1973 AASHTO Policy
on Design of Urban Highways and Arterial Streets; 1979 FHWA Safety Evaluation of Priority Techniques for
High-Occupancy Vehicles; and the 1978 Manual on Uniform Traffic Control Devices (MUTCD), revision 4.
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Atlanta currently has 90 HOV-lane miles with plans for more along the
northwest corridor of Interstates 75 and 575. To minimize the hazard of lane
changes and cross-freeway merging, major interchanges on such routes may be
equipped with HOV-only left exit ramps that are engineered into the existing
urban infrastructure.

Left Exits

The I-75 exit for Northside Drive HOV traffic was on the left side of the
roadway; the four general purpose traffic lanes had access to a right exit. HOV
restrictions for this highway segment, which are full-time, limit lane use to vehicles
with two or more passengers and buses. The HOV lane on this highway segment
starts at Interstate 285 and continues approximately 7 miles south to the Northside
Drive HOV exit, which is the first left exit encountered along the southbound I-75
route. HOV markings along that route include 48 diamond pavement markings
and 34 HOV diamonds on median-mounted or overhead signs. There are eight left
HOV exits in the Atlanta metropolitan area.?

Design consistency is defined as the conformance of a highway’s geometric
and operational features with driver expectancy.* According to National
Cooperative Highway Research Program (NCHRP) Report 502,* driver expectancy
relates to the observable, measurable features of the driving environment that
increase a driver’s readiness to perform a driving task in a particular manner.
Geometric features of a roadway (such as curves, intersections, and shoulder
widths) that are unexpected increase the risk of driver error. A lack of
standardization in highway design violates driver expectancy.

Roadway Alignment

On the I-75 approach to Northside Drive, the road curves to the left for
almost a half mile (2,268 feet), straightens for 750 feet, and then curves to the left
again for 2,857 feet around a left-side retaining wall. The second curve begins

413 feet before the HOV-only left exit ramp. The total increase in elevation for
the 1,120-foot-long southbound Northside Drive HOV exit ramp is 19 feet. The

2 Left HOV exits in the Atlanta metropolitan area occur at I-75 southbound at Spring Street; I-75
southbound and northbound at C.W. Grant Parkway; I-75 northbound at Memorial Parkway; I-75 southbound at
Piedmont Road; I-75 southbound at Akers Mill Road; I-85 northbound at Lindbergh Drive; and I-75 southbound
at Northside Drive.

2 Most highway research attributes the concept to G.J. Alexander and H. Lunenfeld, Driver Expectancy
in Highway Design and Traffic Operations (1986), according to U.S. Department of Transportation, Federal
Highway Administration, Driver Expectancy in Highway Design and Traffic Operations, FHWA-TO-86-1
(Washington, DC: FHWA, 1986).

% Transportation Research Board (TRB), National Cooperative Highway Research Program, Geometric
Design Consistency on High-Speed Rural Two Lane Roadways, NCHRP Report 502 (Washington, DC: TRB,
2003) 1.
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elevation of the ramp is shown in figure 10. The vertical curve® elevation of the
roadway occurs approximately 475 feet past the exit gore,” or approximately
950 feet into the exit ramp. The exit ramp has no posted warning speed sign.
According to GDOT engineers, a warning for a slower speed was unnecessary
because interchange lighting mitigated the visibility limitation caused by the
vertical curve.®

The Northside Drive exit ramp is a tapered departure lane (not a parallel
lane), diverging gradually from the HOV interstate through lane and separated
from it by a white dashed line. The distance from the beginning of the divergence
to the area where the exit lane achieves its full width (12 feet) is 278 feet. The
longitudinal distance of the lane split from the initial point of divergence to the
beginning of the exit gore point is approximately 475 feet.

Lighting and Sight Distance

Stopping sight distance values may exceed pavement visibility distances
afforded by low-beam headlights, regardless of whether theroadway profileislevel
or vertically curving. Following this accident, investigators measured a daytime
sight distance of 885 feet from the southbound I-75 lane at the point where the
overhead HOV exit sign can first be seen behind the longitudinal median barrier
and the light standards.” At the posted speed of 55 mph, this distance is traveled
in 11 seconds. The sight distance for the exit gore point was 542 feet, a distance
traveled in 6.7 seconds at 55 mph.

For nighttime driving, the I-75 HOV Northside Drive interchange has
100-foot-tall high-mast lighting (see figure 11). The traffic lanes of I-75 have
luminaries erected on the median barrier at 200-foot intervals. These light
supports have dual-mast lights with a 50-foot mounting height. Safety Board
investigators confirmed that all of the lighting was functional at the time of the
accident.

% The vertical alignment of a road consists of straight segments (leveled or inclined) connected by sag
(concave) or crest (convex) vertical curves. Combinations of these elements create various road profiles.

27 The gore is defined as the area between the main roadway and the ramp, just beyond where the ramp
branches from the main roadway.

2 MUTCD guidance for the use of speed reduction signs is based on engineering judgment (section
2C.30).

2 GDOT calculated the 885-foot sight distance by using a bus driver’s eye height of 7.5 feet.
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I-75 and 1-85 HOV Merge

Less than 1 mile south of
the Northside Drive exit, I-75
approaches Atlanta from the
northwest and merges with I-85,
which approaches Atlanta from
the northeast. The traffic pattern
for this merge separates the
southbound I-75 HOV lane from
the four southbound general
purpose travel lanes. The single
HOV lane diverges to the left to
align with the northbound traffic
lanes as they pass under I-85
in preparation for the merge.
Figure 12 shows the route
configuration for the interstate
merge. Figure 13 shows the
roadway view of the southbound
I-75 HOV lane separation before
the merge.

Figure 11. Exit ramp showing high-mast lighting
(circled).

Accident Location History

During the course of this
investigation, GDOT provided
a 10-year history (1997 to 2007)
of traffic accidents for the
Northside Drive exit. (See
appendix B.) GDOT was unable
| to provide an accident history
for this exit from 1985 through
1996, when it was operated as
Figure 12. Southbound 175 separation of HOV-only an exit ramp for general traffic
lane. instead of an HOV-only left exit
ramp.

Of the nine accidents that occurred from 1997 through 2007 (including this
accident), seven involved injuries; of those seven accidents, three involved fatal
injuries. Six of the nine accidents involved a single vehicle, and all but one of those
six accidents occurred at night. The drivers ranged from 51 to 76 years old; none
were residents of Atlanta, and only two were residents of Georgia. Seven of the nine
accidents shown in appendix B involved drivers who had taken the exit ramp at
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interstate speeds and had failed to stop at the intersection stop sign and subsequently
collided with the curb, the concrete bridge wall, or another vehicle.

Following this motorcoach accident, six other drivers who had reportedly
driven the accident route contacted the Safety Board to express concern that the
signage and pavement markings were confusing. Two of those drivers reported
that they had inadvertently exited onto Northside Drive when it was their intention
to follow I-75. One of those callers was a CDL driver of a motorcoach.

Figure 13. I-75 HOV lane diverging to the left in preparation for I-85 merge.

Traffic Control Devices and Guidance

Traffic control devices provide regulatory, warning, and route guidance
information to drivers. These devices include traffic signal lights, signs, and
roadway markings. The national standard for all traffic control devices is the
Manual on Uniform Traffic Control Devices.™

Title 23 CFR Part 655 provides the States with a 2-year period from the
effective date to adopt the MUTCD. By December 22, 2005, States were required

3% The MUTCD was first published in 1935. Since then, there have been eight editions, some
with extensive revisions. The most recent edition was published in November 2003 (U.S. Department of
Transportation, Federal Highway Administration, Manual on Uniform Traffic Control Devices for Streets and
Highways, [Washington, DC: FHWA, 2003]). An electronic version of the 2003 MUTCD, including revisions 1
and 2, is the most current version <http://mutcd.fhwa.dot.gov>.
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to have adopted the 2003 edition of the MUTCD or to have a State MUTCD or
supplement that is in substantial conformance with it.*! One role of the Federal
Highway Administration (FHWA) Division Offices is to review and approve any
State MUTCD or supplement (23 CFR 655.603(b)). Georgia is one of 24 States that
have adopted the 2003 MUTCD without a State supplement. The 2003 MUTCD is
scheduled for revision in 2008, and a notice of proposed amendments (NPPA) to the
MUTCD was published in the Federal Register on January 2, 2008.*

The 1988 MUTCD would have been in effect when the Northside Drive exit
was changed to an HOV-only exit before the 1996 Olympics. GDOT’s conversion
of existing I-75 traffic lanes to HOV lanes® involved signing, pavement marking,
milling, and inlay work.** At that time, the MUTCD (section 2B-20) contained
slightly more than a page of text on HOV signage and markings, including six
exemplar signs. It contained no traffic control device guidance for the merge of
two urban HOV interstate lanes.

The current (2003) MUTCD provides additional information and
requirements regarding preferential lane® signs. The MUTCD “standard”*
requires that preferential lanes use signs and pavement markings to advise road
users of their status and that specific signs be used exclusively with HOV lanes to
indicate occupancy requirements and time restrictions (MUTCD, section 2B.26,
figure 2B-7). The MUTCD requires that ground-mounted preferential lane signs,
when used, be located adjacent to the preferential lane and that overhead signs be
mounted directly over the lane. A related standard describes pavement markings,
including the use of the diamond symbol. The only information specific to HOV
sign placement is a guidance statement that notes sign placement “should be
determined by engineering judgment based on prevailing speed, block length,
distance from adjacent intersections, and other considerations.”

The MUTCD organizes signs by purpose and uses a standard color scheme
(section 1A.12 and table 2A-4). Regulatory signs, which have black, white, or

31 Compliance dates are deadlines by which States must have brought their traffic control devices into
conformance with specific provisions of the MUTCD. These compliance dates generally range from 5 to 15
years from the effective date of the MUTCD final rule.

%2 “National Standards for Traffic Control Devices; the Manual on Uniform Traffic Control Devices for
Streets and Highways; Revision”; Federal Register, Vol. 73, No. 1 (January 2, 2008).

3 GDOT project CM-OOMS (2) Ct.1; Clayton, Fulton, Cobb, and Dekalb counties; project no. 71297.

34 Applicable design guidelines included the following: 7997 AASHTO Policy on Design Standards—
Interstate System; 1990 AASHTO Policy on Geometric Design of Highways and Streets; and 1992 AASHTO
Guide for the Design of High-Occupancy Vehicle Facilities.

% Preferential lanes are designated for special traffic uses such as HOV, light rail, buses, taxis, or
bicycles.

% MUTCD headings are used to classify the nature of the text. Standards are statements of required,
mandatory, or specifically prohibitive practice regarding a traffic control device. Guidance is a statement
of recommended, but not mandatory, practice in typical situations; deviations are allowed if engineering
judgment or an engineering study indicates that the deviation would be appropriate. Standards and guidance
are sometimes modified by Options, which serve as a statement of practice that is a permissive condition.
Support provides supplemental information.
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red legends on black, white, or red backgrounds (section 2A.11), inform drivers
of selected traffic laws or regulations; examples include speed limit signs, stop
signs, or preferential lane signs (MUTCD, chapter 2B). Guide signs show route
destinations, directions, and distances (MUTCD chapter 2E, addresses guide
signs for interstates). Guide sign color combinations depend on the type of route
and sign function but generally have white legends on green backgrounds.

The other left exit ramps along southbound I-75 terminate at
traffic-signalized intersections. In deciding whether traffic signals should be
used at an intersection, the current MUTCD (chapter 4C, “Traffic Control Signal
Needs Study”) requires that traffic volume, flow patterns, pedestrian flow, school
zones, sight distances, and accident rates be evaluated. According to MUTCD
section 4C.08, an intersection can be identified as a high-accident location if,
“five or more reported crashes, of types susceptible to correction by a traffic
control signal, have occurred within a 12-month period.” GDOT concluded that
this location did not warrant a traffic control signal.

Signage and Pavement Markings Approaching Accident Location

Guide Signs for I-75 HOV Traffic

Interchange guide signs in proper sequence should provide the driver
with the necessary information for route navigation. There are two overhead
advance route guide signs*” on I-75 for Northside Drive: NORTHSIDE DRIVE,
EXIT 1 MILE at mile marker 252.6 and NORTHSIDE DRIVE, EXIT 1/2 MILE
at mile marker 252.1. (See figures 14 and 15.) Both signs have black lettering
on white backgrounds with a white-on-black HOV diamond to the left and a
BUSES/CARPOOLS ONLY supplemental plaque on the bottom. Both signs are
posted directly over the HOV lane and occur before the I-75 overpass for Howell
Mill Road. In accordance with the 2003 MUTCD (sections 2E.33 and 2E.34), a
third exit directional sign, NORTHSIDE DRIVE, with a left arrow, is mounted
over the exit lane on a support post located on the median barrier;* and a fourth
exit sign is posted to the right of the exit lane in the exit gore. (See figures 16 and
17.) The advance guide signs contained no indication of a left exit, and none of
the signs included a LEFT plaque.

37 Advance guide signs give notice well in advance of the exit point of the principal destinations served
by the next interchange and the distance to that interchange (2003 MUTCD, section 2E.30).

% The MUTCD standard for this sign states that it should carry the exit number, if used; route number;
cardinal direction; and destination, when appropriate. The overhead guide sign did not display the word
“EXIT.”
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Figure 15. Advance guide sign (EXIT 1/2 MILE) for Northside Drive exit.
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Figure 16. Overhead directional sign for Northside Drive.
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Figure 17. Northside Drive exit sign in gore area.
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GDOT’s original (1985) signage and pavement marking plan® called for
dual signs posted side by side: one for the Northside Drive HOV-only left exit
(arrow sign) and one pull-through sign® guiding the HOV traffic on southbound
I-75. According to section 2E.11 of the MUTCD,

Pull-through signs should be used where the geometrics of a given
interchange are such that it is not clear to the road user which is the through
roadway, or where additional route guidance is desired. Pull-through signs
with a down arrow should be used where the alignment of the through
lane is curved.

The design for placement of the signs was changed in August 1995. Because
of structural failures in the base plate bolts on type II cantilevered dual-sign
structures, GDOT had adopted a policy to eliminate them. To support dual signs
(both an exit sign and a pull-through sign), a sign support over the entire roadway
would have been needed. GDOT indicated that a sign support over the entire
roadway would limit sight distance to other signs ahead. GDOT’s design change
was partially documented in interdepartmental memorandums reviewed during
the course of the Safety Board’s investigation. GDOT’s solution was to separate the
two signs, placing the HOV-only left exit sign in its original location and moving
the I-75 HOV South pull-through sign 0.2 mile north, mounted to the Howell Mill
Road overpass. Figure 18 shows the Northside Drive exit sign separated from the
I-75 pull-through sign, and figure 19 shows the original design plan positions for
the signs mounted side-by-side.

Stop Signs at the Northside Drive Intersection

Closer to the accident location, approximately 300 feet from the intersection
STOP sign, were two STOP AHEAD signs (MUTCD W3-1a), one on each side of
the exit ramp. Both STOP AHEAD signs had supplemental plates indicating that
the intersection stop sign was 300 feet ahead. Additional STOP AHEAD pavement
markings were located on the roadway. Figure 17 shows the driver’s view of both
the pavement markings and the STOP AHEAD signs at the top of the exit ramp.
The intersection STOP sign, which measured 36 by 36 inches, was posted on the
right side of the road at Northside Drive.

The accident motorcoach traveled up the exit ramp at highway speeds (50
to 60 mph). When the motorcoach reached the STOP AHEAD signs, which are
located 300 feet in advance of the intersection, it would have required 225 to 266
feet, assuming maximum braking, to stop. That distance would have been traveled
in 1.0 to 1.5 seconds.

% GDOT project CM-OOMS (2) Ct. 1; Clayton, Fulton, Cobb, and Dekalb counties; project no. 712970.
The signage and pavement marking plan was approved by the FHWA and was in compliance with the MUTCD
guidance in effect at the time.

40 A pull-through sign is an overhead lane-use sign intended for through traffic.
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Figure 18. Pull-through sign for the I-75 HOV lane positioned at the Howell Mill Road overpass
instead of mounted next to the Northside Drive exit sign.
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Figure 19. Northside Drive exit sign and pull-through sign for the I-75 HOV lane mounted side by
side.

Pavement Markings

The 2003 MUTCD standard (section 3B.22) calls for preferential lanes to
be marked with an appropriate diamond pavement symbol or message, such
as the diamond symbol for an HOV lane, spaced at regular intervals based on
the prevailing traffic speed. For the southbound I-75 HOV lane, these diamond
markings occurred approximately every 1/6 mile. The FHWA recommended in
an August 2007 information memorandum to Division Administrators,*

in addition to the regular spacing interval, that the appropriate pavement
marking be placed along preferential lanes at strategic locations, such as
at major decision points, direct exit ramp departures, and along access
openings with adjoining general-purpose lanes.

The Northside Drive HOV-only exit ramp contains the diamond symbol
immediately past the exit gore point. A diamond symbol is also located in the
HOV through lane immediately past the exit gore point.

Edge lines, which separate a travel lane from an adjacent shoulder, are
always solid (MUTCD, section 3B.06). Along a one-way roadway that is one-half
of a divided highway, such as I-75, yellow edge lines mark the left edge of the
roadway and serve as a boundary between a travel lane and the left shoulder;

4 FHWA information memorandum on traffic controls devices for preferential lane facilities, Associate
Director for Operations, August 3, 2007, page 3.
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white edge lines mark the right edge of the roadway and serve as a boundary
between a travel lane and the right shoulder. The general purpose lanes for I-75
are separated by spaced white pavement stripes; the HOV lanes are delineated
from the general purpose lanes by solid double white pavement markings.** At the
time of the accident, the Northside Drive exit was marked with a white dashed line
marking the tapered exit deceleration lane, as shown in figure 20, to distinguish
the HOV-only left exit ramp from the through lane.” The exit gore area was striped
with 10-inch white lane edge marking lines. It was not marked with channelizing

lines to define the neutral area or to direct exiting traffic in accordance with the
2003 MUTCD (section 3B.05).

The FHWA advised in its August 2007 information memorandum to
Division Administrators that when extra emphasis is needed to differentiate
between exit and travel lanes, a legend pavement marking EXIT or EXIT ONLY
should be considered for use in the parallel or tapered deceleration lane for the
direct exit and/or on the direct exit ramp itself just beyond the exit gore. At the
time of the accident, the Northside Drive exit ramp was not marked with EXIT
pavement markings.

42 Solid double lines become dashed double lines at periodic intervals to allow for conventional traffic to
transition to HOV lanes.

4 The MUTCD, section 3B-11, provides for the optional extension of the pavement line with dotted
pavement marking at exit ramps.
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Postaccident Traffic Control Device Changes

Following this accident, GDOT enhanced the signage at the intersection by
increasing the STOP sign dimensions from 36 to 48 inches. A second STOP sign was
added to the left of the exit ramp terminus, and a flashing beacon was mounted
to the top of the STOP sign located on the right side of the exit ramp terminus.
A raised concrete traffic island with reflective pavement markers was added to
the exit ramp terminus. A Large Double Arrow warning sign (MUTCD W1-7),
measuring 60 by 30 inches, was placed across Northside Drive on the concrete
bridge wall across from the end of the ramp to provide additional warning that
the ramp ended. A second set of STOP AHEAD reflective pavement markings was
added midway up the exit ramp, and the STOP AHEAD sign’s size was increased
to 60 inches. Roadway pavement markings were repainted to 10 inches wide,
a dashed yellow line was used to replace the white dashed pavement marking
across the exit split,* and a reflective pavement marking EXIT was added after the
HOV diamond at the beginning of the ramp.

In its August 2007 information memorandum to Division Administrators,
the FHWA acknowledged the significant variation in the application of design
principles for traffic control devices when applied to preferential lane facilities.
The memorandum stated that the FHWA wished to “encourage uniformity among
such devices by expediting conformance with the requirements of the MUTCD.”
With regard to HOV left exits, the FHW A recommended that an additional plaque
with the legend LEFT in black on a yellow background be placed at the top left
edge of any guide sign calling for a left direct exit maneuver. The FHWA also
recommended the use of dotted white pavement line markings across a direct exit
taper to separate an exit lane from a continuing through lane.

4 The MUTCD standard for longitudinal markings of preferential lanes (section 3B.23) calls for yellow
lines to delineate the left edge of the roadway. To separate concurrent flow traffic, such as at an exit, a single
broken white 