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interest of information exchange. The United States Government assumes no responsibility for the
contents or use thereof.

The opinions, findings, and conclusions expressed in this publication are those of the authors and not
necessarily those of the Nationd Highway Traffic Safety Administration.

The crash investigation processis an inexact science which requires that physica evidence such as skid
marks, vehicular damage measurements, and occupant contact points are coupled with the
investigator's expert knowledge and experience of vehicle dynamics and occupant kinematicsin order
to determine the pre-crash, crash, and post-crash movements of involved vehicles and occupants.

Because each crash is a unique sequence of events, generadized conclusions cannot be made concerning
the crashworthiness performance of the involved vehicle(s) or their safety systems.
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CALSPAN ON-SITE AIR BAG/CHILD FATALITY INVESTIGATION
CALSPAN CASE NO. CA98-035
VEHICLE: 1995 MERCURY COUGAR
LOCATION: KENTUCKY
CRASH DATE: APRIL, 1998

BACKGROUND

Thison-dte ar bag deployment investigation focused on the death of a &
9 year old femde right front passenger of 21995 Mercury Cougar. The
Cougar was equipped with frontal air bags for the driver and right |EEEESESS
passenger positions. The front right area of the vehicle (Figure 1) F 48
impacted asmall deer which resulted in deployment of thefrontdl air bag § :
system. The child passenger was probably improperly restrained by the
manual 3-point lap and shoulder belt systemwhich allowed her torsoand | -
head to pitch forward as aresuilt of pre-crash braking. Atimpact, the Figure 1. Frontal damageto

child passenger was positioned within the deployment path of the front the Mercury Cougar.
_right passenger air bag (Figure 2).

4 The expanding air bag contacted the child passenger’ schest and anterior
gl neck which resulted in abrasons of the mid chest, anterior neck and chin,
& bilaterd pneumothoraces, pneumomediastinum, a possible crush-type
injury of the larynx, subluxation of C1 on C2, cerebrad edema with
midline shift to the right, and smdl left subdura hematoma. The child
passenger was initidly transported from the scene of the crash by

L\ " ambulance to aloca hospitad where she was evaluated and prepared for
Figure 2. Profileview of the dr transfer to a children’s trauma center. She was pronounced brain
child passenger’sposition ~ dead approximately 16 hours following the crash. All injuries were

and the deployed air bag. associated with deployment of the front right passenger air bag.

The crash occurred in arura area of Kentucky in April, 1998. NHTSA wasinitidly notified of the crash
by an attorney who represents the family of the deceased. The investigation was subsequently assigned
to the Caspan Special Crash Investigation team on May 28, 1998, and an on-site investigation was
scheduled and conducted on June 10-11, 1998.

SUMMARY

Crash Site
The crash occurred on arura two laneroad in aposted 89 kmvh (55 mph) speed zone. The asphalt road
surface was straight with agrade of 1 percent, negative to the west. The travel lanes were delinested by
abroken yelow centerline with atota width of 6.1 m (20.0") Both edges of the roadway were bordered
by grass shoulders with ditches located approximately 1.8 m (6.0") outboard of the shoulders. An
agricultural driveway was located at the south edge of the roadway which provided access to a soybean



fidd (Figure 3). Two deer paths were evident in the wooded area [
which bordered the north side of the
roadway and these paths were located opposite of the agricultural
driveway. Therewereno surfacedefectsnotedinthearea. Atthetime
of the crash, the agphdt road surface was dry, with clear visibility, and
the light conditions were police reported as daylight.

Pre-Crash Figure 3. Overall view of the
Thedriver of the 1995 Mercury Cougar and her 9 year old daughter had |, ercury’strajectory to the

departed the family farm en route to a family member’s resdence to crash site.

pickup the driver’s 2 year old daughter. The9 year old child passenger

was seated in the right front of the Cougar. The driver stated that she was properly restrained by the
manud 3-point lgp and shoulder belt system, however, witness marks within the vehicle and passenger
injuries suggested that she was improperly restrained with the shoulder belt positioned behind her back.
She wastraveling on arurd segment of the two lane roadway in awesterly direction at adriver estimated
speed of 80-89 km/h (50-55 mph). The driver noted that the light conditions were daylight a the onset
of dusk, however, conditions did not warrant the use of headlights. The setting sun was not a factor

regarding vighility.

Asthe driver was traveling on a straight segment of road surface with a negetive grade of 1 percent, she
detected a small deer emerge from the wooded area adjacent to the right road edge. She noted that the
deer wasrunning on atrgectory that wasdightly diagona to the roadway and entered theroadway directly
in front of the vehicle s path of travel. The driver gpplied argpid braking force in an atempt to avoid the
animd. Theleft front whed locked and marked on the dry asphdt road surface.  Although not observed
during the on-gteinvestigation, the coroner documented asingleleft front tiremark that he measured at 9.8
m (32.0) in length. Based on a deer path a the scene of the crash and the estimated trgjectory of the
animd, the vehicle skidded approximately 4.9 m (16) in a tracking mode to impact. The equivaent
velocity loss due to braking over the 4.9 m (16) of skidding was approximately 29 kmv/h (18 mph).

Crash
The front center and right area of the Mercury Cougar impacted the | eft
side of the deer asthe anima entered thewestbound travel lane (Figure §
4). The 12 o'clock direction of force impact resulted in an estimated
veocity change of 5-8 km/h (3-5) mph. Theimpact fractured the plagtic
grille and deformed the leading edge of the hood of the Mercury. The
rearward displacement of the fractured grille and the impact with the i
deer resulted in direct contact to the front right air bag crash sensor and Figure 4. Point of impact
mounting bracket. As a result of the impact induced decdleration and with deer.
sensor contact, the supplementa frontal driver and passenger air bags
deployed. The air bag system probably deployed late in the crash sequence due to the minor severity
impact with the deer. The driver Sated that at impact, she heard two distinct loud noises. Thefirst was
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a loud thump from the impact with the deer followed by aloud “pop” that she associated with ar bag
deployment. The deer wrapped onto the hood of the Mercury Cougar and was carried by the vehicle,

Post-Crash
Following the impact, the driver apparently reduced her level of braking force as the vehicle skidded an
additional 4.9 m (16)) prior to thetermination of theleft front skid mark. Thedriver maintained amoderate
braking force as she brought the Mercury Cougar to astop in thewestbound lane approximately 25 m (80')
west of the estimated point of impact. The deer separated from the vehicleand cameto rest in adrainage
ditch that pardlded the south (left) road edge approximately 29.3 m (96") west of the point of impact. It
should be noted that a conservation officer estimated the weight of the mae deer at 38 kg (85 1b).

As she brought the vehicle to a controlled stop, the driver detected a smoke-like substance within the
vehide which contained afoul odor. Sheimmediately suspected that the vehicle was on-fire and opened
the power-windows to vent the smoke from the vehicle. The smoke was associated with air bag
deployment which conssted of exhaust gases that vented from the fronta driver and passenger air bags.
She then noted the final rest pogition of the child right front passenger who was dumped againg the right
front seat back and center console. Asthe smoke vented from the vehicle, the driver noted awestbound
pickup truck gpproaching from the rear of her vehicle. The driver backed the vehicle gpproximately 30
m (100" and drove into the access driveway at the south road edge.

The driver subsequently touched the hand of her daughter and attempted to talk to her. The child right front
passenger was unresponsve. The driver sated that she unbuckled the child’s manud belt system and
opened the left front door and exited the vehicle. She proceeded around the rear of the Mercury Cougar
to theright front door area. Thedriver opened theright front door to accesstheright front child passenger.
As she opened the door, the femade driver of the pickup truck had stopped at the crash scene and
approached the Mercury Cougar. This person did not witness the child restrained by the manua belt
sysem. Thedriver of the Cougar used her cdllular telephone and called afamily member to report that she
had been involved in acrash. She subsequently placed asecond call to 911 to report the crash and request
assistance.

The locd emergency medicd technicians (EMT) received the cdl and arrived on-scene within 10 minutes
of thecdl. Thelead EMT evauated the condition of the child passenger and removed her from thevehicle
onaback board and placed her in theambulance. He maintained an airway and the child was transported
to alocd hospita where she arrived within 16 minutes of scene departure. The child was evaluated,
treated and prepared for air transferra to achildren’ straumahospital. At thetraumacenter, thechild was
diagnosed with brain degth gpproximately 16 hoursfollowing the crash. Thedriver of the Cougar was not
injured.

VEHICLE DATA

Theinvolved vehide wasa 1995 Mercury Cougar XR7, 2 door sedan. The vehicle was manufactured on
1/95 and was identified by vehicle identification number (VIN) IMELM62WOSH (production number
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ddeted). The Mercury was origindly purchased by the driver and her husband as anew vehiclein May,
1995. The driver stated that the vehicle was not involved in any previous crashes and no problems were
reported regarding the air bag system. (Pre-existing damage was noted to the left Sde area of the front
bumper fascia) Maintenance issues involved routine items such as oil changes and tire replacement.

The Cougar was equipped with General XP2000 GT raised white letter P215/70R15 al-season radiads
that were mounted on OEM dloy whedls. The vehicle was equipped with front disc/rear drum power-
assisted brakes, a 4.6 liter V-8 engine and a 4-speed automatic overdrive transmission with a console
mounted shifter. Inadditionto thedrivetrain components, the Cougar was equipped with atempered glass
sunroof, eectricaly controlled dua outside rearview mirrors, power windows and door locks, a Six-way
power bucket seat for the driver’s pogition, a manualy operated right front bucket seet, and adjustable
head restraints for the front seet postions. The Cougar was equipped with atilt steering whed that was
adjusted to the mid position.

VEHICLE DAMAGE

The Mercury Cougar wastowed from the scene of the crash and initialy stored outdoors. Thevehiclewas
subsequently inspected by the SCI investigator 66 days following the crash.  Although deer hair had
washed from the vehicle, al impact related damage was intact a the time of the SCI ingpection.

Exterior
A front leg contact of the deer was noted to the lower aspect of the front bumper fascia, located 20.3 cm
(8.0") right of center. A second rear leg contact was noted to the right corner areaof thefront fascia. This
contact fractured the fascia and was evidenced by fur embedded into the fracture Site. The contact began
68.8 cm (27.1") right of center and extended 9.5 cm (3.75") to the front right corner (Figure5). There
was no residua crush to the front bumper system. It should be noted that the bumper was supported by
rigid convoluted brackets with no compressible energy absorbing units.

Figureb. Front right view of
theimpact damage.

Figure 6. Perpendicular view
of the crush profile.

The grill and hood face areas of the Mercury Cougar impacted the left Sde of the deer as the vehicle
continued in a forward direction. The impact fractured the plagtic grille and didodged the right
headlamp/turn Sgna assembly. The grille was displaced into the front right air bag sensor and mounting

-4-



bracket. Thiscontact, in combination with probabledeer contact, rotated the sensor and mounting bracket
approximately 5 degrees in a counterclockwise direction.

The hood face was crushed as a result of engagement with the left Sde of the deer. The damage began
11.4 cm (4.5") left of center and extended 74.7 cm (29.4") to the right edge of the hood. Maximum
resdua crush a the hood face was 5.3 cm (2.1") located 20.3 cm (8.0") inboard of the right hood edge
(Figure 6). Additiond crush values at the hood face were asfollows:

- at 15.2 cm (6.0") right of center, the hood face was crushed to a depth of 4.4 cm (1.75").

- at 25.1 cm (10") right of center, the hood face was crushed to adepth of 5.1 cm (2.0").

- a the right corner of the hood face, residua crush was 1.3 cm (0.5").

- the leading edge of the right front fender was crushed to a depth of 2.9 cm (1.125").

The on-scene police photographs of the Mercury Cougar documented deer fur over the entire top surface
of the hood and forward third area of the roof. The mgority of the fur was washed from the vehicleasa
result of exposure during the initid outdoor storage of the Mercury Cougar. The trailing edge of the
tempered glass sunroof of the Cougar was dightly displaced in an outward direction, however, it was
unknown if this digplacement was relaed to this crash. The Collison Deformation Classfication (CDC)
for thisimpact event was 12-FZEW-1.

The center aspect of the windshield was cracked in a star-like configuration at the mounting point of the
interior rear view mirror. |t gppeared that the outer glazing pand of thelaminated windshield wasfractured,
however, the interior panel was not fractured. Therefore, this crack resulted from interior contact of the
front right passenger air bag againg the rear view mirror. Thisisfurther discussedinthelnterior Damage
section of this summary report.

Interior
Theinterior of the Mercury Cougar sustained minor severity damage that was associ ated with deployment
of thefront right passenger air bag against the forward position of the child passenger and occupant contact
points. There was no interior intruson or damage resulting from exterior deformation.

The driver’ s knees contacted the knee bolster which scuffed the bolster |

on each side of the steering column (Figur e 7). Theright knee scuff was [
located 29.2-33.0 cm (11.5-13.0") left of center and 31.8-34.9 cm
(12.5-13.75") below the top surface of the instrument pand. The left
knee scuff was located 38.1-43.2 cm (15.0-17.0") left of center and
31.1-35.6 cm (12.25-14.0") below the referenced panel. Therewasno
deformation to the bolster pandl.

Figure8. Driver knee
contactsto the bolster.

The child passenger was displaced forward as a result of pre-crash
braking. Her forward position resulted in an atered deployment path of the front right passenger air bag
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asit expanded against her upper chest and anterior neck. The left upper quadrant of the air bag probably
contacted the interior rear view mirror which stressed the windshield mounting point of the mirror and
separated the mirror from the mount. As aresult of the mirror contact, the outer pane of the windshield
glazing was fractured in astar-like pattern at the vertical centerling, a the point of the mirror mount. There
was no contact evidence on the rear view mirror at the time of SCI ingpection.

The deployment path of the expanding front right air bag wasatered due
to contact with the forward positioned child passenger. The left aspect
of the bag contacted the center upper instrument panel adjacent to the o a
radio and heater controls. The contact was evidenced by a scuff mark PR

to the vinyl pandl with whitefabric fibers adhered to the panel within the gl
scuff mark.  The contact was located 8.9-15.2 cm (3.5-6.0") right of
center and 3.8-15.2 cm (1.5-6.0") below the top surface of the
insrument pandl. A patterned cross-hatch whitish air bag transfer was
noted to the windshield 41.9-44.5 cm (16.5-17.5") right of center and
20.3-23.5cm (8.0-9.25") above thetop surface of the referenced panel
(Figure8).

Figure 8. Transfer/scuff
mark on windshield.

A verticadly oriented scuff mark with tissue-like fragments|ocated at the top and bottom areas of the scuff
was located at the upper right quadrant of the windshield. The scuff mark was located 58.4-63.5 cm
(23.0-25.0") right of center and 30.5-35.6 cm (12.0-14.0") aboveininstrument pandl. The scuff appeared
to be related to an upper extremity contact, however, no corresponding soft tissue injury was noted to the
child passenger. It was aso possible that the mark was anasa expulsion from the child passenger asthe
air bag contacted her chest and neck areas.

Severd smadll tissue fragments were noted to the right interior surface of the vehicle. One amdl fragment
was noted to the right sunvisor, located 36.8 cm (14.5") right of center. A second tissue fragment was
located on the headliner 50.8 cm (20.0") right of center and 31.5 cm (12.4") rearward of the windshield
header.

A horizontaly oriented scuff mark/fabric aorasion was noted to the upper rear agpect of theright front door
pand. The contact point was located 83.8-89.5 cm (33.0-35.25") rearward of the leading edge of the
door panel and 6.4-8.9 cm (2.5-3.5") below the top surface of the door pandl.

The padded instrument panel below the front right passenger air bag module cover was compressed in a
diagond “dent” located 35.6-41.9 cm (14.0-16.5") right of center and 48.3-52.1 cm (19.0-20.5") above
the floor pan. There was no contact evidence (i.e., tissue/fabric transfer, scuff mark) associated with this
area of deformation. It was possible that this compression was pre-existing, or resulted during the
extrication of the child passenger. It should be noted in this interior damage section that there was no
contact evidence and/or damage to the deployed air bags.



MANUAL RESTRAINT SYSTEMS

The Cougar was equipped with manua 3-point lap and shoulder belts for the four outboard seated
pogtions. Thefront belt systems consisted of a continuous loop belt webbing that was retracted onto an
inertia activated locking retractor. The upper anchorages (D-rings) werein fixed positionson the B-pillars.
Both front belt systems displayed routine usage wear marks on the latchplates, however, there was no
loading evidence to the webbing and/or hardware components.

The outer aspect of the front right 1ap belt webbing was stained with a faint reddish transfer that was
possibly associated with the blood oozing from the chest and neck abrasons sustained by the child

passenger.

AUTOMATIC RESTRAINT SYSTEM

The 1995 Cougar was equipped with a Supplemental Restraint System (SRS) that conssted of frontd air
bags for the driver and right passenger positions. The air bag system consisted of two front mounted
€l ectro-mechanical crash sensors, aninterior mounted diagnostic/control module, asteering wheel mounted
driver air bag module, and an instrument pane mounted front passenger air bag module. The system
deployed as aresult of the front right impact sequence with asmall deer.

The crash sensors were mounted on brackets that were bolted to the
forward aspect of the upper radiator support pane, located at the
inboard edge of the headlamp assembly. The left crash sensor was
identified by Ford part no. F5SB-14B005-AB with a bar coded
identificationnumber of *8W32240230*. Thissensor wasnotdamaged | -
or displaced as aresult of the deer impact. The right crash sensor was
identified by part no. F5SB-14B004-AA. Thebar coded identification |
number was *8X33943101*. Theright crash sensor was contactedby = ~ ,
displacement and fracturing of the plastic grille assembly that resulted E:g;giﬁ;?tated right
from the impact with the deer. A wipe mark (areawhere road film was '

removed) was noted to the leading edge of the sensor and mounting bracket. Asaresult of the contact,
the mounting bracket was rotated approximately 5 degrees in a counterclockwise direction (Figure 9).
There was no residua damage to the crash sensor.

The front driver air bag deployed from amodul e that was mounted within the 4-spoke steering whed rim.
The steering whedl spokes were located at the 3 and 9 and 4:30 and 7:30 o' clock positions. Theair bag
was concedl ed within H-configuration module cover assembly with asymmetrica flaps. The upper flap had
amaximumwidth of 24.1 cm (9.5") with ahorizontd tear ssamwidth of 16.5cm (6.5"). Theoveradl height
of the upper flap was 10.2 cm (4.0"). Thelower flgp shared the same tear seam width with the upper flap
and had a maximum width of 18.0 cm (7.1"). The overdl height of the lower flap was 4.4 cm (1.75").
There was no damage or evidence of occupant contact to the driver module cover flaps.



The front driver air bag (Figure 10) deployed asdesigned with notears I &8
or perforations noted to the woven nylon-type fabric. The bag was B o
constructed of two panels that were sewn with an interna periphera
seam. The overdl width of the driver air bag in its deflated state was
64.8 cm (25.5"). The bag wastethered by four interna strapsthat were
sewn to the face of thebag witha17.1 cm (6.75") tether reinforcement.
The tether straps were positioned at the 12 and 6 and 3 and 9 o' clock
positif)ns Maximum rea_ward excurson of the d:iver bag was27.9 cm Figure 10. Profile view 0
(110" gt the tether Iocalon§ and 31.8 cm (12.5") at the center of the the deployed front driver air
tether reinforcement. The driver bag was vented by two 1.3 cm (0.5") bag.

diameter portsthat were located at the 11 and 1 o' clock sectors. The
ports were centered 7.3 cm (2.875") inboard of the peripheral seam. There was no damage or occupant
contact evidence on the driver bag.

The front right passenger air bag (Figure 11) was mounted to the right .
ingrument pand in a mid mount configuration. The module assembly
congsted of two externa cover flapsthat wererecessed 10.8cm (4.25")
forward of the protruding lower instrument panel. The upper flap was
rigid by design which probably directed the deployment path of the air
bag in an outward and downward direction. The horizontal width of the
flap at the tear seam was 36.8 cm (14.5") with an overdl height of 6.6
cm (2.6"). The acronym SRSwas molded into the lower right corner of
the upper flap. The lower front right air bag cover flap had a overal
height of 8.3 cm (3.25") and was hinged at the bottom edge with ahinge
width of 32.4 cm (12.75"). The flap tapered outward to the maximum width &t the tear seam of 36.8 cm
(14.5"). Thethickness of the vinyl flap was approximately 4.8 mm (3/16"). The outer edges of the flap
were bowed in an outward direction which deflected the center areainboard. There was no damage or
contact evidence to the passenger cover flaps.

Figure 11. Deployed front
passenger air bag.

The front right passenger air bag was congtructed of atypica nylon-typefabric. Thetop pane of the bag
was gpproximately 30.2 cm (11.875") in width at the inflator manifold and flared out to amaximum width
of 86.4 cm (34.0") over a depth of 50.8 cm (20.0"). The face of the passenger air bag was 86.4 cm
(34.0") in width and approximately 61.0 cm (24.0") in height in its deflated state. The bag was not
tethered by internal straps and/or bands and was vented by a single port located on the inboard side of the
bag at the 9 0'clock sector. The vent port was 7.0 cm (2.75") in diameter and was centered 25.4 cm
(10.0") outboard of the module cover flaps. Maximum rearward excursion of the passenger bag was 82.6
cm (32.5") from the mid aspect of the cover flaps at the mid aspect of the bag and 57.2 cm (22.5") and
the junction of thetop pand and face of thebag. Both measurementswere recorded with the bag initsfully
deflated state. There was occupant contact evidence of the surface of the passenger air bag.



HUMAN DEMOGRAPHICS/OCCUPANT DATA

Driver: 29 year old femae
Heght: 152.4 cm (60.0")
Weight: 54.4 kg (120 Ibs.)
Manua Redtraint
Usage: 3-point Iap and shoulder belt system
Usage Source: Driver interview
Eyeware: None
Vehide Familiarity: 3years
Route Familiarity: Travels route frequently
Type of Medicd

Treatment: None, not injured

Driver Injuries

Injury Injury Severity (AlS 90) Injury Mechanism
Not injured N/A N/A

Driver Kinematics

The driver of the Mercury Cougar was seated in anormal postured at impact with both hands positioned
on the steering whedl rim and her the seat track adjusted to a mid track position. At the time of SCI
inspection, the driver’s seat track was adjusted 9.5 cm (3.75") rearward of the full forward postion and
11.4 cm (4.5") forward of the full rear postion. The seat back support was reclined to an angle of 23
degrees. Thedriver stated that in her norma driving position, an estimated horizontal distance of 20.3 cm
(8.0") was between her chest and the driver air bag module cover. She stated that she was properly
restrained by the manua 3-point lap and shoulder belt system, however, there was no loading evidence
from the minor severity crash to support belt usage. Routine wear marks were present on the system’'s
latchplate which supported frequent usage.

At impact with the deer, the driver initiated aforward trgjectory. Dueto her pre-crash seated position and
the forward motion, the driver’ sknees contacted and scuffed theknee bolster. The contact wasevidenced
by scuff marks on the bolster located on each side of the steering column.  No injury resulted form the
contact sequence. She probably loaded the manua belt webbing and the deployed air bag with minima
force. The driver dated that she did not contact the deployed front |eft air bag. There was no loading
evidence on the restraint systems and no reported injury.

Right Front Passenger Demographics

Age/Sex: 9year old femde
Height: 142.2 cm (56.0"), estimated by parents
Weight: 27-32 kg (60-70 Ib), estimated by father
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Manua Restraint

Usage: Lap bet with shoulder belt positioned behind back

Usage Source: Vehicle ingpection, (occupant contact points and passenger kinematics)
Mode of Transport

From Scene: Ambulance

Medica Treatment: Trangported to aloca hospitd for initia trestment and evauation and

transferred by air to a children’ s trauma center

Right Front Passenger Injuries

Injury Injury Severity (AlS 90) Injury Mechanism

Closed head 160816.5,0 Expanding front right passenger
ar gag

Smadl left subdurd hematoma Severe (140652.4,2) Expanding front right passenger
ar bag

Massive cerebral edemawith Serious (140674.5,2) Expanding front right passenger

midline shift to right air bag

Right upper lobe pulmonary Serious (441406.3,1) Expanding front right passenger

contusion with bilateral ar bag

pneumothorax and

pneumomediagtinum

Rotary subluxation of C1 on Moderate (650204.2,6) Expanding front right passenger

C2 air bag

Abrasions of the upper chest, Minor (490202.1,4; Expanding front right passenger

anterior neck, and undersde of | 390202.1,5; 290202.1,8) ar bag

the chin

Colesfracture of the left wrist Moderate (751800.2,2) Front right passenger air bag
module cover flap and/or
expanding air bag

Smdl contusion of theright Minor (790402..1,1) Right front door pand

upper arm

Right Front Passenger Kinematics

The 9 year old child passenger was seated in the right front position of the Mercury Cougar. She was
wesaring a green short-deeve T-shirt and denim jeans. Her mother noted that the T-shirt was alarge size
for the child passenger. Shewas not wearing eyeware, however, she did have pierced ears, therefore the
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child passenger probably had asmadl earing in the lobe of each ear. At thetime of vehicle ingpection, the
manualy operated right front bucket seat was adjusted to thefull rearward track position with the seat back
reclined to 18 degrees of vertical. Thefirst responding EMT at the scene of the crash, who serves asthe
county coroner, noted during his subsequent inspection of the vehicle, that the right front seet track was
adjusted one notch forward of the full rear track pogtion. In thisposition, the horizontal distance between
the seat back support and the mid mount front right passenger air bag module was 87.0 cm (34.25").

The child passenger was noted by several persons who were close to the family as a dedicated seat belt
user. The driver (mother) noted during the SCI interview, that the child passenger dways wore her seat
bet and encouraged others in the vehicle to buckle-up. The mother further noted that on occasion, the
child passenger would place the shoulder belt webbing under her right arm or behind her back. On this
trip, the mother stated that the child was seated in an upright attitude against the seat back support with the
shoulder belt positioned across her chest.

The SCI ingpection of theinterior surfaces of the Mercury Cougar, right front manual belt system, deployed
front right passenger air bag, and the evaluation of the medical data, resulted inthefollowing reconstruction
of the child passenger’s pre-crash position, manud restraint usage, kinematics, and injury mechanisms.

Based on the evidence within the vehicle, the child passenger wasin aseated position on theright front seat
cushion. Due to her estimated height of 137.2 cm (54.0"), her knees probably did not clear the leading
edge of the seat cushion, therefore her pelvic region was probably positioned forward of the seat back
support which would have lowered her seeted height in the vehicle. Based on this presumed position, the
shoulder belt webbing would have rode high across her body, therefore she probably placed the shoulder
belt webbing behind her back with the lap belt restraining her within the vehicle.

On the approach to the crashsite, the driver detected the deer asit exited the wooded areaand attempted
to run across the road from the vehicle sright to left. Thedriver yelled out “ deer” and applied the brakes
in an attempt to avoid the impending impact. Although the driver could not recdl if the braking action
resulted in skidding, the coroner detected 9.8 m (32) of skid mark that was|ocated at the inboard aspect
of thewestbound travel lane, suggesting the mark wasrelated to the lft front tire of the Cougar. (Theskid
mark was not present at the time if the SCI ingpection of the crash scene)

The pre-crash braking actions displaced the child right front passenger forward, causing her to jackknife
over the lgp belt. Asthe child initiated her forward motion in response to the braking maneuver, she
extended her left arm forward in an attempt to brace againgt the mid instrument panel. Thisbracing action
positioned her |eft hand againg, or within aclose proximity to themid mount module cover flgps. Atimpact
with the deer, the fronta driver and right passenger air bag system deployed. It should be noted that
athough the air bag system deployed, the longitudina ve ocity change was minimal, estimated a 5-8 knvh
(3-5 mph), therefore the occupants were not sgnificantly displaced by the impact. However, due to the
low ddta V associated with the impact, the air bag system probably deployed late in the crash which
alowed the child passenger to be positioned forward as a result of pre-impact braking actions. At
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deployment, the child’' s upper torso was positioned in aclose proximity to the expanding air bag with her
face above the leve of the mid mount module,

The initid deployment of the front right passenger air bag resulted in contact with the extended left hand
of the child passenger. The lower module cover flap and/or the expanding air bag membrane contacted
the pamer surface of the child’ shand which extended the hand in arearward direction, resultinginan EMT
identified Coles fracture of the wrist. Due to the severity of the child’ sinjuries, the wrist fracture was not
medicdly explored, but noted to be deformed and fractured. There was no abrasion or contusion
associated with the hand contact.

The continued expansion of the air bag membrane resulted in contact with the bag as it deployed in a
rearward direction. The bag membrane, in a partialy folded state, contacted the child passenger in the
upper anterior chest, anterior right neck, and under the chin area. This bag contact produced soft tissue
abrasons to the contacted areas and accelerated the child in a rearward direction. The continued
expansionof theair bag againgt the child’ schin hyperextended the head which resulted in rotary subluxation
of C1on C2. Air bag contact withthe upper chest region resulted in a pulmonary contusion of the upper
right lobe with bilateral pneumothorax and pneumomediastinum.

The extenson and rearward acceleration of the head resulted in a massive cerebra edemawith amidline
shift to theright and asmall left cerebra hematoma. The EMT stated that the soft tissue abrasions of the
neck and chin were more pronounced on theright, therefore it was possible that the child occupant’ s head
was turned dightly to the left at deployment. This scenario would support the midline shift to the right and
the left subdura hematoma.

In addition to the above injuries, the child passenger was noted to have sustained a soft tissue contusion
of the right upper am. A horizontdly oriented whitish scuff mark was noted to the upper rear aspect of
the right front door pand. The scuff mark probably resulted from right arm contact as the child passenger
was displaced in arearward direction resulting in the upper arm contusion.

There was no contact evidence on the air bag membrane to support interaction with the child passenger.
Her forward position at deployment was evidenced by an dtered deployment path of theexpanding air bag
membrane. The vinyl covering of the upper mid instrument pand was scuffed with white air bag fibers
adhered to the vertical surface. Thisair bag contact pattern was located 8.9-15.2 cm (3.5-6.0") right of
center and 3.8-15.2 cm (1.5-6.0") below the top surface of theinstrument panel. A patterned cross-hatch
ar bag fabric transfer was noted to the windshield, located 41.9-44.5 cm (16.5-17.5") right of center and
20.3-23.5 cm (8.0-9.25") above the top of the instrument panel. These transfers support forward
displacement of the expanding air bag as the bag encountered the out-of -position forward child passenger.

A verticadly oriented scuff mark was documented to the right upper quadrant of the windshield with tissue-
like fragments at the bottom and top areas of the mark. This contact was possibly related to a right
hand/forearm contact, however, there was no abrasion or injury documented to the upper extremity that
was congstent with thistransfer. A second possible scenario for thistransfer was anasd expulson asthe
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ar bag contacted the chest, anterior neck, and chin of the child passenger. Thetransfer did not resemble
a spray-type deposit, but a contact with abody area.

The child passenger came to rest on the right front seat in a dumped attitude resting againg the inboard
aspect of the seat back support with her |eft elbow resting on the center console. The child passenger’s
head wasto her |€ft, resting on her left shoulder and against the seat back. This position was noted by the
first responding EMT to the scene of the crash. Hefurther noted that the soft tissue aborasions of the chest
and neck were 00zing, but not resulting in asignificant blood loss.

Thetop surface of thelap belt webbing exhibited afaint reddish stain that was possibly related to the above
drainage of the abrasions. This would support the use of the lap belt webbing while the injuries and
kinematics support the lack of shoulder belt usage.

MEDICAL TREATMENT

Thefirg arriving EMT on-scene provided the mgority of the emergency trestment for the child passenger
inthe vehicle. He arrived on-scene gpproximately 10 minutes from the cal for hisservices. Ashearrived
on scene, the vehicle was parked off-road in the access driveway for the soybean field. The right front
door of the vehicle was open and the driver (mother) was standing in the door area over the find rest
position of the child. The EMT gated that the mother was gently shaking the child in an attempt to wake
her from her unconscious state. He immediately directed the mother away from the child, noted the fina
rest position of the child and accessed the integrity of the interior of the vehicle (checked for damaged
components as possible contact points).

The EMT up-righted the child’'s head, braced the head in this position, and tilted the head to establish an
arway. He stated that the child passenger was attempting to breathe, however, her airway appeared to
be obstructed. He immediately placed the child passenger on a backboard and placed her in the
ambulance. The EMT noted a deformity of the anterior throat which he suspected was a trachea injury.
As he attempted to intubate the child passenger, he encountered an obstruction of the throat which he
diagnosed as a crushed tracheawith crushing of the cricoid cartilage. He was ableto open the airway with
hisfingers, however, he noted that the severity of theinjury was* like holding back water with your fingers’.
He maintained an airway with his fingers and departed the scene in the ambulance approximately 16
minutes following arrivad.

The child was transported by ambulance to aloca hospitd where she arrived within 15 minutes of scene
departure. At the hospitd, shewasevauated, treated, and prepared for air transfer to achildren’ strauma
center. The child subsequently arrived at the children’ strauma center approximately 5.5 hours post-crash
and was further evaluated. She was pronounced brain dead approximately 10 hours following her arrival
and maintained on life support for possible organ donation. She was removed from the support latein the
evening at the request of the family who declined donation.
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