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     Synopsis 
 

On  , at approximately 1140 hours, a single motor vehicle crash occurred on 

Interstate 55, in Scott County, that resulted in six deaths, and one injury.  The seven people involved 

in the crash were all in a southbound Dodge Grand Caravan.   

 

 

 

 

 

     

 

  The vehicle struck 

the dirt embankment on the south side of the creek, and overturned.  This crash met the Missouri 

State Highway Patrol criteria for a level IV reconstruction.  I, Sergeant Kevin W. Malugen, #707, 

was assigned to complete the reconstruction.   

 

At approximately 1215 hours,  I was contacted by Sergeant C. M. Heath, 

#777, the team leader and supervisor of our crash team.  Sergeant Heath informed me he was en 

route to a fatal motor vehicle crash on Interstate 55, south of Scott City, Missouri, and he requested I 

respond.  I left my residence and arrived at the scene of the crash at approximately 1315 hours.  

Sergeant Heath was already on the scene, and I later learned he arrived at approximately 1230 hours.  

I met with Sergeant B. L. Adams, #119, who was assisting Trooper A. M. Harrison, #1217 with the 

initial investigation.  Sergeant Adams told me the crash involved one vehicle, and five fatalities. 

 

Vehicle #1  

 

Vehicle #1 was a silver, 2005 Dodge Grand Caravan minivan, traveling southbound on Interstate 55.  

 

e.  Vehicle #1 was being driven by  
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Environmental Factors 

 
Roadway 
 
This crash occurred on  

 roadway is maintained by the 

Missouri Department of Transportation.  Southbound Interstate 55 is designed with two southbound 

travel lanes.  The lane to the right is commonly referred to as the driving lane, while the lane to the 

left is commonly referred to as the passing lane.  The southbound travel lanes are separated from one 

another by a dashed white line painted on the surface of the road, and near the middle.  The right 

lane is separated from the outside shoulder by a solid white fog line, and the left lane is separated 

from the inside shoulder by a solid yellow fog line.  The travel lanes combined, measured 

approximately 23.61 feet in width.  The outside shoulder measured approximately 9.71 feet in width 

and the inside shoulder measured approximately 3.04 feet in width. 

 

The crash scene was located in a straight portion of the road, with a slight downhill grade for 

southbound traffic.  I measured the grade with a four-foot smart level and found the grade to be 0.8 

degrees.  The roadway has a super-elevation perpendicular to the flow of traffic.  This is to allow for 

water to drain from the traveled portion of the roadway.  The roadway is crowned near the middle, 

and the roadway slopes down from the crown in both directions.  The outside shoulder has a super-

elevation of 2.0 degrees.  The right lane has a super-elevation of 1.5 degrees.  The left lane has a 

super-elevation of 0.2 degrees.  The inside shoulder has a super-elevation of 0.7 degrees. 

 

 shortly after my arrival at the crash scene, I collected the data used to calculate 

the drag factors for the roadway and grass median.  The roadway was dry at the time of the crash, 

and dry during the time I obtained the drag factor data.  The data collected resulted in the following 

calculated drag factors.  The drag factor for the southbound outside shoulder was .76.  The drag 

factor for the southbound right lane was .71.  The drag factor for the southbound passing lane was 

.70.  The drag factor for the southbound inside shoulder was .61.  The drag factor for the grass 

median was .68.1 

 
1 For further information concerning grade, super-elevation, and drag factor see Appendix II, Math Calculations. 
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Light Conditions 

 

This crash occurred on  approximately 1140 hours Central daylight 

Savings Time.  It was overcast and the sun, at an altitude of 56.7 degrees and an azimuth of 142.7 

degrees, would have provided adequate lighting.   

 

Weather 

 

Weather information obtained from the Internet and recorded by the National Weather Service at the 

Cape Girardeau Regional Airport, Cape Girardeau, Missouri indicated the following conditions 

existed in the area at 1153 hours Central Daylight Savings Time.  The temperature was 68 degrees 

Fahrenheit, and the dew point was 65 degrees Fahrenheit.  The barometric pressure was 30.02 inches 

of mercury, and the winds were out of the north at 10 miles per hour.  The sky was cloudy, and the 

weather was reported as overcast.       
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Mechanical Factors 

 
Vehicle #1  

 

 

 

 

 

  The mileage on vehicle #1 was unreadable because the digital 

display was damaged, and there was no power to the vehicle during my examination.  At final rest, 

vehicle #1 was on its top, upside down facing south, on the south creek bank approximately twenty-

five feet down the embankment.  Carnell’s Towing arrived to lift vehicle #1 up from the creek bank, 

and tow it from the crash scene. 

 

While still at final rest, Sergeant Heath briefly examined vehicle #1.  After Carnell’s Towing lifted 

the vehicle up from the creek bank, Sergeant Heath and I continued our brief examination.  During 

the brief examination I observed that the driver’s seat belt had been cut by rescue personnel and had 

been worn by the driver.  I also observed that both the driver and front seat passenger air bags were 

deployed, and a third air bag had deployed at the knee bolster area for the driver.  Carnell’s Towing 

towed vehicle #1 from the scene and took it to their storage facility on Highway 74.   

 

, after we completed our scene investigation, Sergeant Heath and I responded to 

Carnell’s Towing to complete a more thorough examination of vehicle #1.  During the examination 

the following information was noted:  The damage to vehicle #1 was consistent with the crash 

sequence initially reported by Trooper Harrison.  The front bumper was torn from the vehicle and 

the grill was destroyed.  Both headlight / parking light assemblies were destroyed.  The hood was 

torn off of the vehicle, and the engine was forced rearward and shifted to the driver’s side.  The 

entire front end was forced downward and the windshield was busted out.  The middle of the busted 

windshield had blood evidence on the inside indicating occupant contact.  The front left fender was 

pushed inward and down.  The driver’s front door and driver’s side sliding door had been cut off by 

the responding fire and rescue squad.    The front left rocker panel was bent downward.  The driver’s 
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and the seat belts for the third row were hanging in the unused position.  They had no signs of use 

during the crash.  There was hair on the broken glass of the driver’s side, third row window. 

 

I examined the tires on vehicle #1 and recorded the following information: 

 

 Left Right 
Axle 
#1 

Bridgestone TURANZA EL 42 
215 / 65R 16 98T 

Tread (o)7/32(m)8/32(i)8/32 – Air (flat) 

Bridgestone TURANZA EL 42 
215 / 65R 16 98T 

Tread (o)7/32(m)8/32(i)8/32 – Air (flat) 
Axle 
#2 

Bridgestone TURANZA EL 42 
215 / 65R 16 98T 

Tread (o)8/32(m)9/32(i)9/32 – Air (30 psi) 

Bridgestone TURANZA EL 42 
215 / 65R 16 98T 

Tread (o)8/32(m)9/32(i)9/32 – Air (30 psi) 
 

The left front tire had a cut on the sidewall and it was pulled from the rim.  The right front tire was 

pulled from the rim, and the wheel was broken from impact with the guardrail.  The right rear wheel 

was dented from contact with the guardrail.   

 

There was no evidence of an equipment or tire failure that would have contributed to this crash. 

 

During this investigation, photographs of vehicle #1 were taken.  The photographs, and a photograph 

log, are included with this report. 
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Witness (es) 

 

There were three listed witnesses on page one of Trooper Harrison’s initial report.  The witnesses 

were as follows: 
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Trooper Harrison spoke to all three witnesses at the scene of the crash.  All three provided the same 

information.  They said the vehicle was southbound in the left lane traveling approximately 75 to 80 

miles per hour when it suddenly veered into the median and went airborne off the embankment.    

 

A written statement from  was obtained, and a copy of that statement is included with 

this report. 

 

 

 

16 



Scene Investigation 

 
At approximately 1215 hours, 4, I was contacted by Sergeant C. M. Heath, 

#777, the team leader and supervisor of our crash team.  Sergeant Heath informed me he was en 

route to a fatal motor , south , and he requested I 

respond.  I left my residence and arrived at the scene of the crash at approximately 1315 hours.  

Sergeant Heath was already on the scene, and I later learned he arrived at approximately 1230 hours.  

I met with Sergeant B. L. Adams, #119, who was assisting Trooper A. M. Harrison, #1217 with the 

initial investigation. 

 

When I arrived at the crash scene I observed a silver van on its top, below  

nt.  There were southbound tire tracks in the grass median indicating 

the path of travel of the silver van as it traveled off of the roadway and off of the embankment.  

Sergeant Heath was assisting in the extrication and removal of the occupants, and he told me he had 

already taken some initial photographs.  Trooper Harrison was interviewing the listed witnesses and 

family members of the occupants in vehicle #1, who were traveling with them in separate vehicles.  

After the occupants were removed, and while Sergeant Heath was assisting in the removal of vehicle 

#1 from the creek bank, I obtained grade, super-elevation, and drag factor measurements for the 

crash scene.  Sergeant Heath had already marked the final resting position of vehicle #1 and the final 

resting positions of the ejected occupants before the vehicle and occupants were removed.  After I 

completed gathering the measurement data, I set up our Sokkia total station and prepared to 

document the scene physical evidence.  That evidence consisted of the final rest of vehicle #1, the 

final rest of the ejected occupants, the tire marks in the grass median, and the impact gouge in the 

south side dirt embankment.  I entered the data into the evidence recorder, while Sergeant Heath held 

the prism pole.  The data collected with the electronic total station was used to create a scale map of 

the crash scene.  The scale map of the crash scene and a log of the photographs taken during this 

investigation are included as appendices of this report. 
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From the examination of the physical evidence, and after Trooper Harrison spoke to the witnesses 

and family members, the following information was revealed:  This crash occurred, as vehicle #1 

was southbound on Interstate 55 in  #1 was traveling in the left lane of 

Interstate 55 and traveled off of the roadway, into the median at an approximate 3-degree angle.  The 

first visible tire marks, appeared as tire tracks where the grass was just pushed down from the rolling 

tires.  These tire tracks continued for approximately 197.97 feet.  At that point the right side tires 

struck the end of the guardrail at the point where the guardrail slopes down to the ground.  This 

caused the right side of the vehicle to slightly lift, damaging both wheels on the passenger side of the 

vehicle.  The right side tire tracks also disappeared for a distance of 15.6 feet.  At that point, the tire 

tracks changed from the pushed down grass to the pulling of the grass, which is commonly seen 

during braking on a grassy surface.  The braking tire marks continued for approximately 104.11 feet 

to the point of vault for vehicle #1 at the mbankment.  The grade of the grassy 

median was consistent at 0.8 degrees downhill, however at the edge of the embankment the grade 

was up at approximately 2.5 degrees.  Vehicle #1 vaulted and traveled airborne approximately 

126.17 feet horizontally, and fell approximately 21.7 feet vertically.  Vehicle #1 struck the dirt 

embankment on the south side of the creek with its front end, as the front end was pitching 

downward.  The vehicle left a large gouge in the dirt, and overturned onto its top.   

 

The measurements referred to in this report were obtained from the electronic total station data, and 

physical measurements made at the crash scene.  The total station data was used to create a scale 

map of the crash scene, and that scale map is included as appendix IV of this report.  Photographs 

were also taken during this investigation.  Those photographs are included with this report, and a log 

of those photographs is included as appendix I. 
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Findings 

 
The position of vehicle #1, the visible and photographed roadway evidence, and the roadway and the 

surrounding areas were mapped by utilizing computer graphics and the data collected by the use of 

the electronic total station.  Measurements referred to in the scene investigation section of this report 

were taken from the scale map of the crash scene, as well as physical measurements made during my 

scene investigation.  From the analysis of the evidence I was able to estimate the speed of vehicle #1. 

 

Vehicle #1 was southbound in the left lane of Interstate 55 when the vehicle left the east side of the 

roadway and traveled into the median.  Vehicle #1 continued in the median, struck the end of the 

guardrail, and went airborne off of the embankment at .  Vehicle #1 struck the dirt 

embankment on the south side of  and overturned.  Vehicle #1 came to rest on its top, 

facing south.  I analyzed the vault and airborne measurements, and the minimum speed from the 

evidence of vehicle #1 braking.  That analysis resulted in a calculated speed of 80 miles per hour 

when vehicle #1 traveled off of the roadway and into the grass median.  The evidence of braking 

resulted in a deceleration to 66 miles per hour at the point of vault.  As vehicle #1 traveled airborne 

126.17 feet horizontally and 21.7 feet vertically, no further decrease in speed would occur.  Vehicle 

#1 would have struck the dirt embankment at approximately 66 miles per hour.  

 

Trooper Harrison spoke to family members of those involved in the crash.  Apparently, the family 

members were traveling with vehicle #1 in separate vehicles, and were in front of vehicle #1 when 

the crash occurred.  The family members indicated to Trooper Harrison that Hearn began driving at 

the rest area in Ste. Genevieve County, approximately 80 miles north of the crash scene.  The family 

members told Trooper Harrison that Hearn had been up all night, and they believed he must have 

fallen asleep.  That would be consistent with the small angle of roadway departure, and the evidence 

of braking, only after striking the guardrail.   

 

For detailed math calculations see appendix II. 
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Event Analysis 

 
According to the analysis of the evidence, the conclusions described and illustrated in this report 

indicate that this collision was a result of  who was unlicensed, and 

driving in a careless and imprudent manner by traveling off of the road, going airborne off of a creek 

embankment, and striking the dirt embankment on the south side of the creek.  My mathematical 

conclusions indicate driver #1 was speeding, traveling 80 miles per hour when limited to 70 miles 

per hour.  The evidence indicates that driver #1 most likely fell asleep while operating vehicle #1.  

This crash resulted in the death of six occupants, and the serious injuries to one occupant.   

 

The driver of vehicle #1 was the only occupant wearing a seat belt.  Although he was killed as a 

result of his injuries, if the other occupants would have been properly restrained their chances of 

survival and / or reduced injuries would have increased. 

  

 

 

 
           
        
 
________________________________                ______________________ 
Sgt. K. W. Malugen, #707, E-SS            Reviewed By 
Reconstructionist, ACTAR 1056    
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Appendix I - Photo Log 

 
Photographer(s): Sergeant C. M. Heath, #777 
        Sergeant K. W. Malugen, #707 
         
Photograph Log: Sergeant K. W. Malugen, #707 
 
The following is a log of photographs taken.  The images on CD-ROM are stored at Missouri State 
Highway Patrol, General Headquarters, Traffic Division, Accident Records, 1510 East Elm, P.O. 
Box 568, Jefferson City, Missouri. 
 
Sergeant Heath arrived at the crash at approximately 1230 hours.  The 
crash had occurred at approximately 1140 hours, and upon his arrival fire and rescue personnel were 
in the process of extricating the severely injured occupants.  The scene had not been disturbed and he 
photographed the scene as it was on his arrival.  After I arrived, the crash scene was cleared, and 
additional photographs were taken at the scene and at the tow company storage lot.  There was one 
digital disc of photographs taken during this crash investigation.  Photographs 1 - 84 were taken at 
the scene of the crash by Sergeant Heath, and photographs 85 - 103 were taken at the tow company 
storage lot by me.  The following is a log of the photographs taken.  
 
Disc #1 
 
Picture #       Description                                                      
DSC00001 Crash scene tire marks in grass median, looking south, north of Bridge A0914 
DSC00002 Tire marks in the grass median, looking north 
DSC00003 Tire marks in the median, looking north 
DSC00004 Crash scene tire marks in grass median, looking south, north of Bridge A0914 
DSC00005 Crash scene tire marks in grass median, looking south, north of Bridge A0914 
DSC00006 Crash scene tire marks in grass median, looking south, north of Bridge A0914 
DSC00007 Final rest of vehicle #1 down on the creek bank 
DSC00008 Final rest of vehicle #1 down on the creek bank 
DSC00009 Tire marks in the median, looking north 
DSC00010 Final rest of vehicle #1 down on the creek bank 
DSC00011 Final rest of vehicle #1 down on the creek bank 
DSC00012 Rear license plate, vehicle #1 on its top 
DSC00013 Rear license plate, vehicle #1 on its top 
DSC00014 Point of take-off for vehicle #1, looking up from final rest of vehicle #1 
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DSC00015 Point of take-off for vehicle #1, looking up from final rest of vehicle #1 
DSC00016 Gouge in dirt creek bank, location of first touch, vehicle #1 
DSC00017 Final rest of vehicle #1, driver’s side 
DSC00018 Final rest of vehicle #1, front 
DSC00019 Final rest of vehicle #1, front 
DSC00020 Final rest of vehicle #1, front 
DSC00021 Vehicle #1, after being lifted from creek bank below 
DSC00022 Vehicle #1, after being lifted from creek bank below 
DSC00023 Top edge of rear window, vehicle #1 
DSC00024 Third row, passenger side seat belt, vehicle #1 
DSC00025 Third row, driver’s side window, upper edge 
DSC00026 Second row seats, looking from opening at driver’s side 
DSC00027 Driver’s seat belt strap after it was cut by rescue personnel 
DSC00028 Driver’s seated area 
DSC00029 Front seat passenger’s seated area 
DSC00030 Front seat passenger’s seated area 
DSC00031 Looking forward from the rear window 
DSC00032 Passenger’s side of vehicle #1 
DSC00033 Passenger’s side of vehicle #1 
DSC00034 Passenger’s side of vehicle #1 
DSC00035 Passenger’s side front tire and wheel, vehicle #1 
DSC00036 Passenger’s side rear tire and wheel, vehicle #1 
DSC00037 Driver’s side front tire and wheel, vehicle #1 
DSC00038 Driver’s side rear tire and wheel, vehicle #1 
DSC00039 Driver’s side front of vehicle #1 
DSC00040 Front of vehicle #1 
DSC00041 Front of vehicle #1 
DSC00042 Passenger’s side front of vehicle #1 
DSC00043 Driver’s side rear of vehicle #1 
DSC00044 Lower creek bank where vehicle #1 came to rest 
DSC00045 Lower creek bank where vehicle #1 came to rest 
DSC00046 Lower creek bank where vehicle #1 came to rest and point of first touch 
DSC00047 Tire marks in grass median, looking north 
DSC00048 Tire marks in grass median, looking north 
DSC00049 Tire marks in grass median, looking north from end of guardrail 
DSC00050 End of guardrail struck by vehicle #1 
DSC00051 Tire marks in grass median, looking south 
DSC00052 Tire marks in grass median, looking south 
DSC00053 Tire marks in grass median, looking north 
DSC00054 Tire marks in grass median, looking north 
DSC00055 Tire marks in grass median, looking south 
DSC00056 Tire marks in grass median, looking north 
DSC00057 Grass median, north of where tire marks are first visible, looking north 
DSC00058 Grass median, north of where tire marks are first visible, looking north 
DSC00059 Grass median, where tire marks are first visible, looking south 
DSC00060 Grass median, where tire marks are first visible, looking south 
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Appendix II - Math Calculations 

 
 
Drag Factor 
 
I responded to the scene of the crash and arrived on  at approximately 1315 hours.  
This crash occurred on Interstate 55, a concrete, four-lane roadway, divided by a grassy median.  I 
collected the drag factor data shortly after my arrival.  I collected the data by using my 34-pound 
drag tire attached to a spring scale to measure how many pounds of force were required to slide the 
drag tire and maintain steady movement across the tested surface.  Five surfaces were tested. 
 
The first test was conducted by pulling the drag tire southbound on the outside (west) shoulder of 
southbound Interstate 55.  I pulled the tire three times. 
 
Pull #1  =  27 pounds       Pull #2  =  25 pounds      Pull #3  =  26 pounds 
So the average force to pull the drag tire was 27 + 25 + 26 = 78/ 3 = 26 pounds of force. 
 
26 pounds of force will be used in the commonly accepted drag factor formula, Force/Weight, 
 

76.
34
26

=

=

=

f

f

W
Ff

 

 
 
The second test was conducted by pulling the drag tire southbound on the driving lane (right) of 
southbound interstate 55.  I pulled the tire three times.   
 
Pull #1  =  24 pounds       Pull #2  =  24 pounds      Pull #3  =  25 pounds 
The average force needed to pull the tire was 24 + 24 + 25 = 73 / 3 = 24.33 pounds of force. 
 
So 24.33 pounds of force will be used in the commonly accepted drag factor formula, Force/Weight,  
 

71.
34

33.24

=

=

=

f

f

W
Ff
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The third test was conducted by pulling the drag tire southbound on the passing lane (left) of 
southbound Interstate 55.  I pulled the tire three times. 
 
Pull #1  =  23 pounds       Pull #2  =  24 pounds      Pull #3  =  25 pounds 
So the average force to pull the drag tire was 23 + 24 + 25 = 72 / 3 = 24 pounds of force. 
 
24 pounds of force will be used in the commonly accepted drag factor formula, Force/Weight,  
 

70.
34
24

=

=

=

f

f

W
Ff

 

 
The fourth test was conducted by pulling the drag tire southbound on the inside shoulder (east) of 
southbound Interstate 55.  I pulled the tire three times.     
 
Pull #1  =  21 pounds       Pull #2  =  21 pounds      Pull #3  =  21 pounds 
The average force needed to pull the tire was, 21 pounds of force.   
 
So 21 pounds of force will be used in the commonly accepted drag factor formula, Force/Weight,  
 

61.
34
21

=

=

=

f

f

W
Ff

 

 
The fifth test was conducted by pulling the drag tire southbound on the grassy median of Interstate 
55.  I pulled the tire three times.     
 
Pull #1  =  23 pounds       Pull #2  =  23 pounds      Pull #3  =  24 pounds 
The average force needed to pull the tire was, 23 + 23 + 24 = 70 / 3 = 23.33 pounds of force.   
 
So 23.33 pounds of force will be used in the commonly accepted drag factor formula, Force/Weight,  
 

68.
34

33.23

=

=

=

f

f

W
Ff
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Grade 
 
This crash occurred on Interstate 55, a concrete roadway maintained by the Missouri Department of 
Transportation.  In the area of this crash, the roadway has a slight down grade to the south for 
southbound traffic.   The grade was measured with a four-foot smart level, and measured 0.8 degrees 
for the roadway, and 0.8 degrees for the grassy median.  0.8 degrees converted to %, 0.8 (TAN) = 
1.3%.  
 
Super-elevation 
 
Interstate 55 has a measurable super-elevation across the road surface to allow water to drain.  The 
super-elevation was measured with a four-foot smart level.  The outside shoulder has a super-
elevation of 2.0 degrees, or converted to %, 2.0 (TAN) = 3.4%.  The driving lane of Interstate 55 has 
a super-elevation of 1.5 degrees, or converted to %, 1.5 (TAN) = 2.6%.   The passing lane of 
Interstate 55 has a super-elevation of 0.2 degrees, or converted to %, 0.2 (TAN) = 0.3%.   The inside 
shoulder of southbound Interstate 55 has a super-elevation of 0.7 degrees, or converted to %, 0.7 
(TAN) = 1.2%.  The roadway in crowned near the middle to allow water to run off in both directions 
from the higher middle portion of the road.  The grassy median slopes down from the inside shoulder 
edge at 9.0 degrees, or converted to %, 9.0 (TAN) = 15.8%.     
 
 
Speed  
 
This crash occurred as vehicle #1 was traveling southbound on Interstate 55.  Driver #1 traveled into 
the grass median at an approximate angle of 3.0 degrees.  Vehicle #1 traveled through the grass for 
197.97 feet before the right side tires struck the end of a guardrail.  At that point, the grass appeared 
pulled, as if driver #1 began braking.  Vehicle #1 continued to travel in the median 104.11 feet 
before vaulting off of a 2.5-degree grassy ramp.  Vehicle #1 traveled 126.17 feet horizontally, and 
fell 21.7 feet vertically.  Vehicle #1 struck the dirt embankment and overturned, totally ejecting four 
occupants, and partially ejecting one occupant.   
 
From the above information and measurements, a speed for vehicle #1 can be calculated.  First a 
speed will be calculated from the vault data.   
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The following commonly accepted reconstruction formula will be used; 
 

)(
73.2

2θθθ COShxxCOSDxSIN
xDS
+

=  

 
The following measurements taken from the scene investigation, and the scale forensic map created 
from the data collected with the electronic total station will be used. 
 
S = Speed  
2.73 = math constant 
D = horizontal distance (126.17 feet) 
SIN of the angle of take-off , 2.5 degrees = .043 
COS of the angle of take-off, 2.5 degrees = .999 
h = vertical distance (21.7 feet) 
COS of the take-off angle, squared, 2.5 degrees = .998 
 
  

19460733.66
203506961.5

4441.344
07648469.27

4441.344
6566.2141988469.5

4441.344
)998(.7.21999.043.17.126

17.12673.2
)(

73.2
2

=

=

=

+
=

+
=

+
=

S

S

S

S

xxx
xS

COShxxCOSDxSIN
xDS

θθθ

 

 
Therefore, the speed from the vault calculation is approximately 66 miles per hour. 
 
Now I will combine the 66.19460733 speed with the speed loss from the deceleration in the grass 
after vehicle #1 struck the guardrail.   
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Using the following commonly accepted reconstruction formula; 
 

xDxfSoS 302 +=  
 

The following variables will be used. 
 
S = speed 
So = speed original of the calculated 66.19460733 miles per hour speed 
30 = math constant 
D = braking distance (104.11 feet) 
f = drag factor in grass of .68 
 

657114.80
570039.6505

844.2123726039.4381

68.11.1043019460733.66

30
2

2

=
=

+=

+=

+=

S
S

S

xxS

xDxfSoS

 

 
Therefore, the speed estimate calculated for vehicle #1 was approximately 80 miles per hour in the 
grass, when driver #1 began braking.   
 
A witness traveling southbound behind vehicle #1 estimated its speed between 75 and 80 miles per 
hour. 
 
 

29 



 
Appendix III - Astronomical Data 

 
Astronomical Applications Dept. 

U.S. Naval Observatory 
Washington, DC 20392-5420 

 
SCOTT CITY, MISSOURI 

o  ,    o  , 
W 89 31, N37 13 

 
Altitude and Azimuth of the Sun 

 
 

 
Altitude    Azimuth 

(E of N) 
 

h  m         o           o 
 

09:00       40.9       113.3 
09:10       42.7       115.5 
09:20       44.5       117.9 
09:30       46.2       120.4 
09:40       47.9       123.0 
09:50       49.5       125.8 
10:00       51.1       128.8 
10:10       52.6       131.9 
10:20       54.1       135.3 
10:30       55.4       138.9 
10:40       56.7       142.7 
10:50       57.8       146.7 
11:00       58.9       151.0 
11:10       59.8       155.5 
11:20       60.5       160.2 
11:30       61.1       165.2 
11:40       61.5       170.2 
11:50       61.8       175.4 
12:00       61.8       180.6 
12:10       61.7       185.8 
12:20       61.4       191.0 
12:30       61.0       196.0 
12:40       60.3       200.9 
12:50       59.5       205.6 
13:00       58.6       210.0 
13:10       57.5       214.2 
13:20       56.4       218.2 
13:30       55.1       222.0 
13:40       53.7       225.5 
13:50       52.2       228.8 
14:00       50.7       231.9 
14:10       49.1       234.8 
14:20       47.5       237.6 
14:30       45.7       240.2 
14:40       44.0       242.6 
14:50       42.2       245.0 
15:00       40.4       247.2 
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