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A. CRASH INFORMATION

Location: Asheville Highway (State Route 9), near E. Governor John Sevier
Highway (State Route 168) in Knoxville, Knox County, Tennessee

Vehicle #1: 2000 Navistar International transit style School Bus (Bus #44)

Operator #1.: Knoxville Independent School District

Vehicle #2: 2001 Thomas Built transit style School Bus (Bus #57)

Operator #2: Knoxville Independent School District

Date: December 2, 2014

Time: Approximately 2:50 p.m. eastern daylight time (EDT)

NTSB #: HWY15FH002

B. SURVIVAL FACTORS GROUP

Thomas Barth, Ph.D., Survival Factors Investigator, Group Chairman
NTSB Office of Highway Safety
490 L’Enfant Plaza East, S.W., Washington, DC 20594

Robert Accetta, Investigator-In-Charge (I11C)
NTSB Office of Highway Safety
490 L’Enfant Plaza East, S.W., Washington, DC 20594

Officer Rob Trentham
Knoxville Police Department
Knoxville, TN 37915

C. CRASH SUMMARY

For a summary of the crash, refer to the Crash Summary Report in the docket for this
investigation.
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D. DETAILS OF THE SURVIVAL FACTORS INVESTIGATION
1. Vehicle Information
1.1. 2000 Navistar International transit style School Bus (Bus #44)

The 2000 International Model 300 (Bus 44) had Vehicle Identification Number (VIN)
1HVBJABNBYAXXXXXX.! The bus was transported to a Knoxville Police Department (KPD)
impound yard.

1.1.1. Bus #44 Exterior Inspection

Overall Dimensions

The overall bus length of the right side was about 35 feet. There was severe impact
damage to the left front corner of the bus. The distance from the passenger side front bumper to
center of the right front axle was 71 inches, the distance between the two passenger side (right
side) axles was 218 inches, and the distance from the right rear axle to the passenger side bumper
was 120 inches. The back of the bus was 94 inches wide, 93 inches tall, and the bottom of the
rear bumper to the ground was about 19.5 inches.

Doors, windows and Emergency Exits

The bus had a loading door on the forward end of the right (passenger) side, followed by
12 windows. The left side had a driver window followed by 12 passenger windows. The fourth
and sixth windows on the left side were emergency exit windows. The seventh window on the
left side was fixed in a vertically hinged emergency exit door. The fourth and seventh windows
on the right sider were emergency exit windows. There were two emergency roof exit hatches.
The bus had a fire extinguisher, first aid kit, and body fluids clean up kit.

The loading door was intact but the door frame was damaged. The loading door measured
approximately 36 inches wide and 75 inches tall. The windows on the right side intact and were a
combination of two pane horizontal opening windows with some that served as exit windows.
The exit windows had a frame that opened by a handle at the bottom and swung open from a
forward vertical hinge. The passenger windows were 23.5 inches wide and 21.5 inches tall. All
right side windows were functional and the exit windows were found latched. The passenger
windows on the left side were the same dimensions, except for the fixed window at the exit door,
which was 12 inches wide and 23.5 inches tall. The first passenger window was broken, and all
others were intact. The left side emergency windows were functional and latched.

The left side loading door was functional and latched, and measured 26 inches wide and
53 inches tall. The seat in front of the side exit door was found in the folded up position. The rear
exit door was functional except for the gas struts failed to keep the window open. The door was
found latched. Both exit doors were marked on the outside and inside of the bus. The two roof
hatches were found closed and functional and measured 24 inches by 24 inches.

! Last 6 digits of VIN have been replaced with X.
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Front:

The damage was most severe on the left front corner. The left frame rail (C channel with
the open end facing inboard) was displaced outboard and the C channel split open at a distance
36 inches from the front and with an angle of approximately 123 degrees. The mounting plate for
the steering box was separated from the left frame rail due to missing bolts. The left steering tie
rod was bent about 90 degrees outward and the steering box was displaced and in close
proximity to the left front wheel well and extending about 24 inches outside the left surface of
the bus. The left front tire was missing — and had been noted to have been removed at the scene.
The left front upper marker lights were crushed, and the left front upper marker lights were
intact. No other lights on the front of the bus were present. The bumper and front body panels
below the windshield were deformed or missing. The windshield frame was deformed, with the
glass missing and the opening measured 10 inches tall on the left side and 36 inches tall
(vertically) on the right side. The right frame rail was displaced to the left at 162 degrees and
buckled at the attachment of the suspension 46 inches aft. The front surface of the loading door
frame was crushed aft approximately 10 inches. The loading doors were intact but with the upper
right glass panel missing. The upper left and lower left and right glass panels on the loading
doors were intact. The loading stairs were crushed in about 3 inches at the bottom forward side.

Right (Passenger) Side and Back:

No significant damage was noted on the right (passenger) side or the back of the bus,
except the exhaust pipe was dented.

Left (Driver) Side:

The driver window was destroyed and the body panels and window frame were displaced
outboard. The folding stop sign was mounted near the front on the left (driver) side, and was
intact, but the mounting bracket was deformed. There was no significant damage noted to the left
side of the bus aft of the first passenger window.

1.1.2. Bus #44 Interior Inspection

Driver Seat, Loading Area and Front Partitions

The driver seat was a suspended high back seat fitted with a three point lap/shoulder belt.
There was severe intrusion of the front left corner of the bus and dashboard into the driver seat
area. The belt was found in its stowed position, trapped in the wreckage and dashboard. The
webbing was faded and worn, and was bunched up at the forward portion of the shoulder height
wall mounted D-ring. No load marks were found on the belt, the inertia reel and buckle were
functional. A fabric auxiliary seat cushion with blood was found on the floor next to the driver
seat.

A pair of shoes and a sock were found in the driver footwell. The floor board and pedals
intruded significantly into the vehicle and one of the pedals was fractured. The steering columns
was nearly in contact with the front of the driver seat cushion and the rim of the steering wheel
was about 4 inches from the middle of the seatback. The forward portion of the loading stairway
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was damaged, but space for the stairs and stairs were intact. The front seat partitions were intact
with no significant evidence of damage. There were no obvious indications of occupant impact
on the dashboard or dashboard controls.

Passenger Seats

The passenger seats were constructed of a tubular steel frame with seatbacks and
cushions made of wood, foam and vinyl. Floor mounting provisions were a foot welded to the
tubular legs and bolted to the floor. The seat cushions had two steel brackets at the front, and a
steel latch at the back, which could be unlatched to allow the cushion to be flipped up or
removed for cleaning. The row 7 driver side seats were unique for the side emergency exit door.
It had inboard a special folding seat cushion to allow an aisle for the door.

The front partitions were located 24 inches from the row 1 Cushion Reference Point
(CRP)?, and the row to row seatbacks were located 24 inches from the CRP, except on the driver
side at rows 5, 6, and 7. The driver side space between seats at row 5 was 21.5 inches, at row 6
was 26.5 inches, and at row 7 was 21.5 inches. The emergency exit door access aisle was in row
7. The distance from the folded up seat cushion in row 7 to the back of the seatback in front (the
row 6 seatback), was approximately 11 inches.

38 inV

3 inches

24 inches

15 inches

i 4 inches at front tapered to 3 inches
/'14 inches

I 16 inches

2 CRP is the upper surface intersection of the seat cushion and the seatback.
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Some of the seat cushions were found with unlatched or with damaged mountings, as
noted below.

Row Driver Side Passenger Side
Front Bracket Rear Latch Front Bracket Rear Latch
1 Cushion displaced Intact Unlatched
2 Intact Latched Intact Latched
3 Cushion flipped up, intact Intact Unlatched
4 Cushion flipped up, intact Intact Unlatched
5 Cushion flipped up, intact Intact Unlatched
6 Intact Unlatched Intact Unlatched
7 Cushion folded up (exit config.) Intact Unlatched
8 Intact Latched Intact Unlatched
9 Intact Unlatched Intact Unlatched
10 Intact Latched Intact Latched
11 Intact Unlatched Intact Unlatched
12 Cushion loose (shelf mounting) Intact (fixed on shelf mounting)

Blood was evident on the following areas: Bloody sock and pool of blood on bottom
stair, broken glass with blood on 2" stair, blood on 3" stair. Blood and glass were also found in
the passenger area as noted below. If row is not listed, nothing was found.

Row Driver Side Passenger Side

Partition none blood spots on partition in stairwell

1 none glass and blood on sidewall and seat cushion

on the outboard side

2 glass on seat glass on seat

3 none none

4 blood on rear inboard blood splatter and glass across seat
corner of flipped up seat and blood drips on seatback

5 blood on rear inboard large blood drops on outboard seat
corner of flipped up seat blood splatter on sidewall and window

6 glass on seat none

9 glass on seat none

Floor and Seat Structure

The passenger seat structures did not show evidence of deformation. The seat structure
had some rust, concentrated at the floor mounts. The mounting structures were intact. Blood
drops were found on the floor in aisle in rows 2, 3, 4 and 5. Pink fluid was found on the driver
side of row 7, along with some pieces of structure, just inside the emergency exit doorway. A
sheet of partially transparent plastic sheet imbedded with glass was also found in this area

1.1.3. Bus #44 Inspection by THP

The Knoxville Police Department (KPD) and the Tennessee Highway Patrol (THP)
conducted inspections of the bus. The KPD conducted a general inspection and collected
information about GPS data while the THP conducted a mechanical inspection. The KPD
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conducted an inspection of the tail light filaments. Observation of the filaments showed no
significant stretching of the bottom brake lights. The upper brake/running lights on the right side
showed a downward bow of both the thin and thick filament. No stretching was found on the
upper left filaments.

1.2. 2001 Thomas Built transit style School Bus (Bus #57)

The 2001 Thomas school bus had Vehicle Identification Number (VIN)
1T7HN3B2211XXXXXX. The bus was transported to a Knoxville Police Department (KPD)
impound yard.

1.2.1. Bus #57 Exterior Inspection

Overall Dimensions

The overall bus length was measured to be about 34 feet 3 inches on the right (passenger)
side and 34 feet on the left (driver) side. The distance from the passenger side front bumper to
center of the right front axle was 80 inches, the distance between the two passenger side (right
side) axles was 196.5 inches, with the right axle displace forward about 8 inches, and the
distance from the center of the right rear wheel well to the passenger side bumper was 125
inches. The back of the bus was 94 inches wide, 98 inches tall at the center, including the rear
bumper which was displaced. The bottom surface of the rear bumper was 17.5 inches from the
ground on the right rear corner, 10.5 inches at the center, and 3 inches from the ground at the left
rear corner. The left side measured 84 inches from the front corner to left front axle, 229 inches
between the center of the wheel wells, and 93 inches to the back. The rear axle on the left side
was displaced aft about 25 inches from the center of the wheel well. The front of the bus
measured 94 inches wide and the bottom surface of the left corner was 14.5 inches from the
ground and the right front corner was 21 inches from the ground.

Doors, windows and Emergency Exits

The bus had a loading door on the forward end of the passenger side, followed by 12
windows. The left side had a driver window followed by 12 passenger windows. There was a
small triangular window at each side of the windshield. The third and tenth windows on the left
side were emergency exit windows. The seventh window on the left side was fixed in a vertically
hinged emergency exit door. The third and seventh windows on the right sider were emergency
exit windows. There were two emergency roof exit hatches. The bus had a fire extinguisher, first
aid kit, and body fluids clean up Kkit.

The loading door was intact but the door frame was damaged. The loading door measured
approximately 32 inches wide and 75 inches tall. The windows on the right side intact and were a
combination of two pane horizontal opening windows with some that served as exit windows.
The exit windows had a frame that opened by a handle at the bottom and swung open from a
forward vertical hinge. The driver window was 32 inches wide and 30 inches tall, and the
passenger windows were 25 inches wide and 22 inches tall. All right side windows were
functional and the exit windows were found latched, except for the right rear exit window, which
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was found closed but unlatched. There was no exterior label above the forward right side exit
window (either inside or outside the bus). The passenger windows on the left side were the same
dimensions.

The sixth and 11 passenger windows had a glass missing from the top pane, and the 3rd
passenger window glass was cracked. The driver window glass was missing, the first two left
side passenger windows were intact, and the rest of the left side passenger windows were
destroyed. The window frames and window support pillars were displaced.

The left side exit door was heavily damaged, non-functional and displaced inboard. It
measured approximately 24.5 inches wide and 54 inches tall. The seat in front of the side exit
door was found in the folded up position. The rear exit door was functional except for the gas
struts to keep the window open. The struts were present, but did not function. The door was
found latched, and was 59 inches wide and 25 inches tall. The area around the rear exit door was
littered with debris, dirt and glass, there were no obvious indications of use. Both exit doors were
marked on the outside and inside of the bus. The two roof hatches were found open and
functional. They measured 24 inches by 24 inches.

Front:

The windshield was missing. The right front small corner window was cracked and the
right rear view mirror was in contact with the glass. The right review mirrors were damaged.
The right front corner of the front bumper was damaged. The front windshield measured 44
inches tall and 88 inches wide.

Right (Passenger) Side and Back:

The loading door was not damaged and was functional. There were dents along the
roofline extending just aft of the loading door to above the 5th passenger window. The marker
lights on the right side of the bus were crushed. There were vertical scrape marks along the body
trim along the whole right side of the bus. There was blood drips running down the outside of the
bus under the 5th and the forward portion of the 11th passenger windows. The right rear wheels
were rotated inward at the front at an angle of about 163 degrees to the body of the bus. The
body panel below the mid height trim was dented inward from the point aft of the rear wheel
well extending to the back.

Left (Driver) Side:

The driver window was glass was missing. The forward folding stop sign was intact but
had dents near the forward portion. There were scrape marks on the left front tire. Heavy damage
with scrapes and dents started at the front wheel well and extended along the entire left side. The
left sidewall was deformed inward and most severe half way down the length of the bus. The
approximate intrusion distances measured 23 inches at the top of the windows, 15 inches just
below the window line, 5 inches around the floor level, and 22 inches at the bottom of the bus
body. There was a large tear in the sidewall of the bus at the level of the top of the wheel well
and starting 78 inches aft of the front wheel well and extending to 109 inches aft of the wheel
well.
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1.2.2. Bus #57 Interior Inspection

Driver Seat and Front Partitions

The driver seat was a suspended high back seat fitted with a three point lap/shoulder belt
with inertia reel mounted on the left sidewall next to the seat cushion. The belt was found with
the shoulder portion behind the seatback. A load mark was found on the webbing near the buckle
tongue and 43 inches from the belt floor anchor point. The seatbelt was faded and worn with
some fraying at the webbing edges. The restraint was found unbuckled. The buckle was worn
and functional. The front seat partitions were intact with no significant evidence of damage.

Passenger Seats

The passenger seats were constructed of a tubular steel frame with seatbacks and
cushions made of wood, foam and vinyl. Inboard mounting provisions were a foot welded to the
tubular legs and bolted to the floor, and the outboard mounting was a bolted sidewall mount. The
seat cushions had two steel brackets at the front, and a steel latch at the back, which could be
unlatched to allow the cushion to be flipped up or removed for cleaning. The driver side row 6
and 7 seats were unique to allow for the side emergency exit door. The row 6 and row 7 seats
had inboard floor mountings instead of a sidewall mount, and the row 7 seat had a special folding
seat cushion to allow an aisle for the door.

The front partitions were located 25 inches from the row 1 Cushion Reference Point
(CRP)3, and the row to row seatbacks were located 25 inches from the CRP.

4 inches

24 inches

15 inches
i 4 inches

A/vl4 inches
I 16.5 inches

® CRP is the upper surface intersection of the seat cushion and the seatback.
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Several of the seat cushions were found with unlatched or damaged mountings, as noted
below.

Row Driver Side Passenger Side
Front Bracket Rear Latch Front Bracket Rear Latch
1 Intact Latched Intact Latched
2 Loose Unuatched Cushion flipped up, intact
3 Loose Unlatched Intact Unlatched
4 Loose Unlatched Loose Unlatched
5 Cushion displaced Intact Unlatched
6 Cushion upside down on seat Loose Unlatched
7 Flipped up and partially displaced  Intact Latched
8 Intact Unlatched Intact Unlatched
9 Cushion displaced Cushion flipped up, intact
10 Intact Unlatched Intact Unlatched
11 Cushion displaced Cushion displaced
12 Cushion loose (shelf mounting) Intact (fixed on shelf mounting)

Blood was evident on the following areas: row 3 driver side seatback, row 3 floor and
aisle floor, row 3 passenger side seat cushion and seatback, row 3 passenger side window; row 4
driver side seatback and row 4 passenger side sidewall, window and ceiling; row 5 driver side
seatback and row 5 passenger side seat, sidewall and window; row 5 to row11 blood in center
aisle; row 6 driver side floor and row 6 passenger side seatback and floor.

The driver side window frames, exit door, and sidewall intruded the bus with the most
severe intrusion in the upper window region. Maximum intrusion was noted in rows 6 and 7. The
exit door frame intruded into row 6 approximately 14 inches; a section of the upper exit door
frame intruded above the row 6 seatback inboard 42 inches and into the region of the center aisle.
The top of the exit door intruded into seat row 7 a maximum distance of about 18 inches, and a
section of the aft door frame and body panel intruded into the seatback area of row 7 a maximum
of 30 inches.

Floor and Seat Structure

The floor on the driver side was damaged due to intrusion. A crack and buckling of the
floor on the driver side was evident in row 5. All the seat primary structures remained intact at at
least one mounting point, but several seat structural mounting points were deformed or fractured
as noted below. The seat frame and or seat cushions of several seats were deformed towards the
center aisle as noted below.

Driver side seat frame and cushion deformation:

Row Seat Frame  Seat Cushion

1 none none

2 2 inches 3 inches

3 5 inches 6.5 inches

4 6.5 inches 8.5 inches

5 7.5 inches 11 inches (deformed across aisle and to passenger seat)
6 11 inches 13 inches (partially under the passenger side seat)
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7 5.5 inches 11 inches

8 2 inches 3.5 inches

9 1.5 inches cushion missing, structure not significantly deformed
10 1inch 2 inches

11 1 inch 11 inches

12 none none

Driver side seat mounting attachment point damage:

Row Wall Side Inboard Side

1 none none

2 none none

3 deformed, intact bent, intact

4 deformed, intact tube to foot fractured

5 deformed, intact tube to foot fractured

6 (foot mount for exit row) tube to foot fractured
Tube to foot bent, intact

7 (foot mount for exit row) bent, intact
fractured

8 deformed, intact none

9 none none

10 none none

11 none none

12 none (shelf mount) none (shelf mount)

1.2.3. Bus #57 Inspection by THP

The KPD and the THP conducted inspections of the bus. The KPD conducted a general
inspection and collected information about GPS data and the video data. The THP conducted a
mechanical inspection of the bus. Observation of the filaments in the brake light showed a small
bow in the thin filament and no significant stretching of the thick filament. All the other brake or
brake/running lights were LED and no observations were made.

2. Occupant Information

School bus 44 was occupied by the driver and 22 intermediate school student passengers.
School bus 57 was occupied by the driver, one adult teacher’s aid, and 18 primary school student
passengers. Table 1 provides a summary of the injuries and the following sections provide more
detail. There were no ejections; however, the number and severity of the injuries to the
passengers of School Bus #57 were compounded when the bus overturned onto the passenger
side.
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Table 1: Injury levels for school bus drivers and school bus occupants.

School Bus

| S | e T sehongue 7| g
Driver Passengers Driver

Fatal 0 0 0 3 3
Serious 1 0 0 2 3
Minor 0 8 0 10 18
Not Injured 0 14 1 3 19
Total 1 22 1 19 43

2 Title 49 Code of Federal Regulations (CFR) 830.2 defines fatal injury as any injury that results in death within
30 days of the accident, and serious injury as any injury that: (1) requires hospitalization for more than 48 hours,
commencing within 7 days from the date of injury; (2) results in a fracture of any bone (except simple fractures of
fingers, toes, or nose); (3) causes severe hemorrhages, nerve, or tendon damage; (4) involves any internal organ;
or (5) involves second- or third-degree burns, or any burn affecting more than 5 percent of the body surface.

2.1. Bus 44 Occupants

School bus #44 was occupied by a 47-year-old male driver and 22 intermediate school
student passengers. Table 2 provides the gender, age, and transport and injury information for
each occupant. The hospitals are abbreviated as follows: University of Tennessee Medical Center
(UTMC) and East Tennessee Children’s Hospital (ETCH). Note that victims not transported to
the hospital from the scene and with no associated medical record are listed as uninjured.
Occupants are listed in the order presented in the police report.

Table 2: Occupant Information for Bus 44

Occupant Age Gender Medical Injury Level Injury Description
Reference Weight (pounds) Transport
(if noted)
Driver 47 male Yes (UTMC) | Serious Chest  abrasions,  gaseous

bowel distention with a few
borderline dilated loops of
small bowel noted midline of
the mid abdomen. Laceration
anterior to the right patella, left
fibular and tibial fractures, left
foot and toe fractures.

441 9 female Yes (ETCH) minor Acute contusions to right
123 pounds shoulder and left forearm, ER
Noted: slid off seat, no LOC
(44) 2 9 female No none NA
(44) 3 9 female No none NA
(44) 4 9 female Yes (ETCH) minor Nasal fracture and 1 cm
laceration to nasal bridge
(44)5 8 female No none NA
(44) 6 11 female Yes (ETCH) minor Minor head trauma, ER Noted:
97 pounds hit head on seat in front, no
LOC
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44) 7 10 female Yes (ETCH) minor Head injury, ER Noted:
85 pounds thrown against window and
then hit heads with a friend
and thrown into the aisle,

unsure of LOC
(44) 8 8 female No none NA
(44)9 10 male No none NA
(44) 10 9 male No none NA
(44) 11 8 male No none NA
(44) 12 9 female No none NA
(44) 13 11 male No none NA
(44) 14 10 male No none NA
(44) 15 10 male Yes (ETCH) minor Epistaxis (bloody nose), ER
148 pounds Noted: no LOC
(44) 16 10 female No none NA
(44) 17 10 female Yes (ETCH) minor Forehead and cheek contusion,
91 pounds ER Noted thrown forward and

hit forehead and cheek on the
seat in front, no LOC

(44) 18 10 male Yes (ETCH) minor Minor head trauma,
91 pounds conjunctival foreign body, ER
noted: stuck face on seat in
front and had glass in face and
eyes, might have passed out
“for a second”

(44) 19 9 female No none NA
(44) 20 10 female Yes (ETCH) minor Concussion, nasal injury,
92 pounds facial abrasion, ER Noted: her

face struck the seat back in
front, did blackout briefly and
had a nose bleed

(44) 21 8 male No none NA

(44) 22 10 male No none NA

2.2. Bus 57 Occupants

School bus #57 was occupied by a 67-year-old male driver, one 46-year-old adult
teacher’s aide, and 18 primary school student passengers. Table 3 provides the gender, age, and
transport and injury information for each occupant. The hospitals are abbreviated as follows:
University of Tennessee Medical Center (UTMC) and East Tennessee Children’s Hospital
(ETCH). Note that victims not transported to the hospital from the scene and with no associated
medical record are listed as uninjured. Occupants are listed in the order presented in the police
report.
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Table 3: Occupant Information for Bus 57

Occupant Age Gender Medical Injury Level Injury Description
Reference Height (inches) Transport
Weight (pounds)
(if noted)
Driver 67 male No none NA
(571 7 male Yes (ETCH) minor Facial lacerations, abrasions to
78 pounds face and right ear, ER Noted:
hit right side of head on
widow, no LOC
(57) 2 7 male Yes (ETCH) minor Superficial  lacerations to
63 pounds forehead, ER Noted: thinks he
hit head on seat in front, no
LOC
(57)3 6 female No Fatal Blunt force head trauma
51 inches including laceration, abrasions
70 pounds and contusions of face and
scalp, comminuted frontal
fractures, cerebral contusions,
tongue laceration, left
subpleural contusions, thymic
contusion
(57) 4 6 male Yes (ETCH) minor Soft tissue injuries to right
62 pounds jaw, right cheek and right
hand, ER Noted:
(57)5 8 male Yes (ETCH) minor Pain in upper lip, ER Noted:
97 pounds fell off chair but landed on
feet, no LOC
(57) 6 7 male Yes (UTMC) | serious Left Clavicle fracture, head
laceration,
577 7 male Yes (ETCH) minor Closed head injury, abrasions
50 pounds
(57) 8 5 male Yes (ETCH) minor Dried blood and glass in hair,
43 pounds no lacerations found, ER
Noted he hit head on the
window
(57)9 5 male No none NA
(57) 10 7 male Yes (ETCH) minor Head abrasions and
68 pounds lacerations, ER Noted he
denied LOC
(57) 11 6 male Yes (ETCH) | none No specific injury noted
49 pounds
(57) 12 5 male Yes (ETCH) minor Superficial skin avulsion
50 pounds
(57) 13 5 male Yes (ETCH) minor Laceration right eyebrow,
47 pounds closed head injury ER Noted
he denied LOC
(57) 14 7 female Yes (UTMC) | Fatal Blunt force head trauma
52 inches including comminuted left
105 pounds calvarial fractures and cerebral
contusions, blunt force trauma
to the torso including left
subpleural contusions, thymus
contusion, splenic laceration
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(57) 15 7 male Yes (ETCH) minor Superficial laceration right

97 pounds knee, ER Noted he denied

LOC
(57) 16 5 male Yes (ETCH) minor Multiple lacerations right arm,
74 pounds superficial scalp laceration,

right shoulder contusion, ER
Noted he hit back of his head
on seat, he reported that a
window fell on his arm while
getting out of bus, denied LOC

(57) 17 46 female No Fatal Blunt force head trauma
65 inches including lacerations, abrasion
178 pounds and contusion to scalp and

face, comminuted calvarial
fractures and basilar cerebral
contusions,  atlanto-occipital
subluxation, tongue contusions

(57) 18 5 female Yes (ETCH) | none NA
(see note) (KPD reported transport, but
no medical record was found)
(57) 19 7 female Yes (UTCM) | serious Bilateral pulmonary

contusions, spleen lacerations

3. Law Enforcement Information
3.1. Knoxville County Emergency Communications District (KCECD)

The Knoxville County Emergency Communications District is located at 605 Bernard
Ave, Knoxville, TN 37921 (www.cityofknoxville.org). The KCECD houses the 911 call center
and dispatch services for Knoxville Police Department, Knoxville Fire Department, Knoxville
County Sherriff’s Office. The dispatch services for the Rural Metro EMS and Rural Metro Fire
Department are housed in the same building. The Knoxville PD, FD and Sherriff all use the same
radio frequency of 800 MGHZ, the Rural Metro FD uses VHF and the Rural Metro EMS uses
UHF. The KCECD provided the incident dispatch logs, see SF Attachment 1.

3.2. Knoxville Police Department (KPD)

The KPD provided report number 14-042484, see SF Attachment 2. The first KPD
officer to arrive on scene was interviewed in person on December 4™, 2014 at the KPD impound
lot. Notes from the interview are provided below.

Interview with KPD Officer from Unit 21230

He was asked to describe his actions and what he observed on scene. He noted that there
was a KFD fire truck that was first on scene, and then he was the second responder to arrive. He
said that he was an overturned bus and another bus with lots of children and bystanders. He was
concerned about the number of injured and the scale of the scene, and called dispatch to inform
that there were multiple victims and to send additional support and ambulances. He saw 2
firemen from the first engine go to the overturned bus and another fire fighter go to bus 44. He
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approached the driver of the other bus (Bus 44), and saw him lying on his back near the loading
door. He was asked if he saw anyone being evacuated, and said that by the time he got to bus 57,
all the passengers except the critical ones had evacuated. He then worked to secure the scene and
coordinated with other responders. He noted that bystanders were holding and comforting the
victims. He was asked about Incident Command (IC), and noted that the FD assumes command,
but he did not recall speaking to anyone who identified themselves as the IC. He was asked if the
fire/rescue removed any critical patients, and said he was unsure. He indicated that his dash
camera on his vehicle was recording, and captured some of the aftermath. He was asked about
this experience and mass casualty training. He said that he began as a reserve officer in 1989 and
went full time in 1994. This was his first traffic accident of this large scale. He noted that he
participated in a mass shooter exercise that involved several agencies as well as other training
exercises. He provided information about the first responder agencies in the Knoxville area.

3.3. Tennessee Highway Patrol (THP)

A Tennessee Highway Patrol officer conducted vehicle mechanical inspections of both
buses. Preliminary indications were that no issues were identified.

3.4. Knoxville County Sherriff (KCS)

The Knoxville County Sherriff’s Office responded to the crash. The Knoxville County
dispatch logs are included in the KCECD logs, SF Attachment X. The KCS report is included in
the KPD report, SF Attachment X.

3.5. Tennessee Department of Health (TDOH)

The Office of the Chief Medical Examiner (ME) is under TDOH, and the ME services in
Knoxville County are done by the Regional Forensic Center located at 1924 Alcoa Hwy,
Knoxville, TN 37920. Copies of the autopsy reports were provided and these were the source
material for the summary of the fatal injuries provided in Table 3 of this report.

4. Fire and EMS Information

4.1. Knoxville Fire Department (KFD)

The Knoxville Fire Department was the primary fire/rescue agency that responded.
Interviews with the IC and initial Fire Fighters (FF) at Station 16, 5102 Ashville Hwy, as
summarized below. The KFD Incident report was provided, see SF Attachment 3.

The Knoxville FD had 5 units respond to the scene. These included Engine 16, Engine 6,
a Fire Chief in Unit 82, Rescue 1, and a Captain in Unit 53.
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The crew from KFD Engine 16, Unit 82, and Unit 53 were interviewed in person on December 5,
2014. KFD Station 16 is located at 5102 Ashville Highway, approximately 2 miles from the
accident site. The interview notes are as follows.

Engine 16 Driver: FF/EMT

Engine 16 Acting Captain: FF/EMT

Engine 16 Crew: FF/EMT

Unit 82: Chief (IC)

Unit 53: Captain

The group was asked about the dispatch and the order in which any responding vehicles
(Fire, EMS, Police) arrived on scene. The group believed that E16 was first on scene, followed
by EB, then 2 Rural Metro EMS units, then KFD 82, then KFD Rescue 1, then KFD 53, then
Rural Metro FD Engine 226, and then other ambulances. Police were arriving during this time,
but they were unsure of the order. The group was asked about the weather and road conditions,
and responded that they had to use windshield wipers while driving to the scene and that the
pavement was wet.

E16 Driver

The driver was asked to describe the event. He said that when they arrived on scene, they
observed the buses with people exiting from the roof hatches and rear door of Bus 57, and the
loading door of Bus 44. The acting Captain assigned him and the crew member to Bus 57. A
bystander on scene told them that there were children trapped inside the bus. He noted that by the
time they entered the bus, all mobile children were out of the bus. He entered the bus from the
rear exit door and saw an adult fatality near the back, he checked and found no pulse. He then
moved forward and saw two child victims, one on top of the other. The he checked the pulse of
the victim on the bottom and found none. The victim on top was moving in and out of
consciousness. He also saw another victim a little further towards the front, and checked but did
not find a pulse for this victim. He then began to treat the live victim, and asked his crew partner
to search the vehicle for any other victims. He noted that the patient was bleeding from the
mouth and did not exhibit other obvious signs of external injuries. He attended to the spine of the
child and his crew partner exited the bus to gather equipment to treat and remove the patient. The
applied a cervical collar, and loaded the patient onto a backboard. During this time, the crew
from Engine 6 arrived in the bus and helped package and remove the patient. Upon removal of
the victim from the bus, they transferred care to an awaiting EMS crew.

E16 Crew Member

The crew member was asked to describe his role. He noted that he entered bus 57 through
the rear exit door with the driver and proceeded to check for other victims. He said that the adult
fatality was about 2 steps from the back of the bus. He did not find any additional victims other
than the 3 fatalities and 1 injured. He exited the bus to retrieve equipment and helped with the
victim. They notified the Chief about the fatalities. He also noted that a bystander, who was a
man driving a grey locksmith van was on scene immediately helping the students evacuate the
buses. This man was later transported to the hospital with a knee injury that was suspected to
have been caused during his activities on scene.
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E16 Acting Captain

The acting captain was asked to describe his actions. He reiterated that he asked the
driver and crew to go the Bus 57, and he went to Bus 44. Bystanders told him that they thought
there were maybe 2 patients left on board. When he arrived at the bus, the last kids where getting
off the bus with help from bystanders. He saw the driver laying on the ground near the front door
of the bus, unconscious. The driver appeared to have a fractured left ankle, a large laceration on
his right leg, and other cuts and bruises. He applied a cervical spine collar and asked a bystander
to help attend to him. They were able to wake him up and he was in and out of consciousness. A
couple of minutes later an EMS crew arrived and he transferred care. He noted that all EMS units
in Knoxville are Advanced Life Support (ALS), staffed with a paramedic and an EMT. He
helped package the patient and then went to check on the kids who were coded green and on the
shoulder of the road Northeast of the accident scene. He noted that by this time, the rescue truck
was on scene.

Chief from Unit 82

The chief was asked to describe his actions. He was at the station and heard the engine
get dispatched, and self dispatched to the scene. He arrived and assumed Incident Command. He
spoke to the engine crew and was advised of the victim status. He then spoke to the EMS crews
and was told that it appeared that 3 needed would need EMS transport to the hospital. It was then
determined that only 2 would be transported by EMS. He met with the EMS supervisor and
assessed the ambulances. There were 2 on scene and 3 enroute. They advised dispatch that no
further information was needed. He did a quick assessment of the green tagged victims and
estimated there were 15 to 20. Around this time the captain arrived and he asked him to find
transport for the green tagged victims. He checked resources and then assessed the victims
identified as non-injured. Upon review of these victims, and identified 2 to 3 that should be
included on the bus to the hospital. He was asked about communication on scene and noted that
it was mostly verbal. He was asked about coordination with the police and noted that there were
several officers that he spoke to, but most of his coordination was with a captain from KPD.

Captain from Unit 53

The captain was asked to describe his actions. He was in a meeting in downtown
Knoxville and heard about it and self dispatched. He arrived after there were several units on
scene and approached from the westbound lanes. He came upon a large group of victims with
adults helping them. He set up a secondary triage and assessed the victims. He identified one
victim to be transported to UT Medical Center. The victim was laying on the ground and
someone was manually supporting the victims head and neck. He had the help of an off duty
KPD dispatcher who was a bystander to write names while he worked to identify the green
tagged victims. He noted that those transported to Children’s Hospital had mostly cuts and
bruises. He called for a Knoxville transit bus. A group of 18 were transported by transit bus to
Children’s Hospital. At this point some parents had arrived and he encouraged parents to ride
with the victims to the hospital. Some chose to take their child from the scene in their private
vehicles. They had some EMS and FD crew ride in the transit bus with the victims, and checked
all the names before the bus departed. There was also a group on non-injured who were taken to
a parking lot nearby that had been designated a meeting area. This group was transported to the
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parking lot by a school bus. The driver of the school bus was finished with his route, was driving
by the scene, and stopped to offer help.

The captain was asked about training. He responded that in addition to the regular
training, they conduct interagency mass casualty drills with local hospitals each year, and triage
training every other year. He noted that all FD and EMS units have the Smart Ticket Triage
System packets, with green/yellow/red/black tags. Tags were used in this incident, but they ran
out of green tags on scene. The system also has a barcode system to help keep track. He also
noted that the hospital transport system is the Regional Medical Communication Center, housed
at UT, which processes each transport to direct each patient which hospital to be sent to based on
resource availability. He said all transport goes through this system, so it’s not used only for
mass casualty events Tri-Community.

4.2. Rural Metro Fire Department and EMS

The Rural Metro Fire Department of Knoxville County sent Engine 226. Rural Metro
Ambulance of Knoxville County sent 5 ambulances, all ALS units. The run times for the Driver
of bus 44 and passenger number 6 of bus 57 (see section 2.2 of this report) are provided below.

The Driver was transported by run number 1510266 to University of Tennessee
Memorial Hospital. The ambulance run sheet listed the following call times: Received at 2:53
pm, Dispatched at 2:56 pm, enroute at 2:56 pm, at scene at 2:59 pm, at patient at 3:04 pm,
transported at 3:21 pm, and at destination at 3:31 pm.

Passenger of bus 57 number 6 was transported by run number 1510263 to University of
Tennessee Memorial Hospital. The ambulance run sheet listed the following call times: Received
at 3:01 pm, Dispatched at 3:02 pm, enroute at 3:02 pm, at scene at 3:06 pm, at patient at 3:07
pm, transported at 3:21 pm, and at destination at 3:33 pm.

E. DOCKET MATERIAL

The following attachments and photographs are included in the docket for this
investigation:

LIST OF ATTACHMENTS

Survival Factors Attachment 1 - KCECD Incident Dispatch Logs
Survival Factors Attachment 2 - KPD Report
Survival Factors Attachment 3 - KFD Incident Report
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LIST OF PHOTOGRAPHS

Survival Factors Photo 1 - Bus 44 Exterior Right Front
Survival Factors Photo 2 - Bus 44 Exterior Left Front
Survival Factors Photo 3-  Bus 44 Interior Front to Back
Survival Factors Photo 4 - Buss 44 Interior Back to Front
Survival Factors Photo 5 -  Bus 57 Exterior Left Front
Survival Factors Photo 6 -  Bus 57 Exterior Left Rear
Survival Factors Photo 7 - Bus 57 Exterior Left Side
Survival Factors Photo 8 - Bus 57 Interior Back to Front

END OF REPORT

Thomas Barth, Ph.D.
Senior Survival Factors Investigator
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