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National Transportation Safety Board
Aviation Accident Final Report

Location: RAWLINS, WY Accident Number: FTW98LA334

Date & Time: 07/24/1998, 2215 MDT Registration: CFSKC

Aircraft: Cessna 500 Aircraft Damage: Destroyed

Defining Event: Injuries: 2 Minor

Flight Conducted Under: Part 129: Foreign

Analysis 

The captain said the airplane felt 'sluggish' during the takeoff roll.  At V1/Vr, the airplane was 
rotated for liftoff.  It climbed 10 feet, 'shuddered,' and sank.  The captain elected to abort the 
takeoff.  He landed the airplane on the runway, applied brakes and deployed the drag chute.  
The drag chute separated and the airplane went off the runway, down a hill, through a fence, 
across a road and grassy area, across another road, through a chain link fence, and collided 
with a power pole.  The captain said they had calculated the takeoff performance using 
inappropriate tables, and failed to consider the wet runway and wind shift.  The drag chute 
riser fractured at a point where it passed through a lightning hole.  The lightning hole bore no 
evidence of a nylon grommet having been installed. 

Probable Cause and Findings

The National Transportation Safety Board determines the probable cause(s) of this accident to be:
The captain's use of improper airplane performance data, resulting in inadequate takeoff 
capability.  Factors were his decision to abort the takeoff above V1, the separation of the drag 
chute, a wet runway, a tailwind, and collision with objects that included two fences and a power 
pole. 
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Findings

Occurrence #1: OVERRUN
Phase of Operation: TAKEOFF - ABORTED

Findings
1. (C) PERFORMANCE DATA - IMPROPER - PILOT IN COMMAND
2. (C) AIRCRAFT PERFORMANCE,TAKEOFF CAPABILITY - INADEQUATE
3. (F) ABORTED TAKEOFF - PERFORMED - PILOT IN COMMAND
4. (F) AIRSPEED(V1) - ABOVE - PILOT IN COMMAND
5. (F) MISC EQPT/FURNISHINGS,PARACHUTE/DRAG CHUTE - FAILURE,TOTAL
6. (F) AIRPORT FACILITIES,RUNWAY/LANDING AREA CONDITION - WET
7. (F) WEATHER CONDITION - TAILWIND
----------

Occurrence #2: ON GROUND/WATER COLLISION WITH OBJECT
Phase of Operation: LANDING - ROLL

Findings
8. (F) OBJECT - FENCE
9. (F) OBJECT - POLE
10. (F) OBJECT - VEHICLE
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Factual Information

On July 24, 1998, at 2215 mountain daylight time, CFSKC, a Cessna 500, registered to and 
operated by Skyward Aviation of Thompson, Manitoba, Canada, was destroyed when it collided 
with terrain during an aborted takeoff at Rawlins, Wyoming.  The airline transport rated 
captain and commercial rated first officer sustained minor injuries.  Visual meteorological 
conditions prevailed, and an IFR flight plan had been filed for the nonscheduled international 
cargo flight operating under Title 14 CFR Part 129 and Canadian Aviation Regulation 704.  The 
flight was originating at the time of the accident.

The airplane was loaded with 800 pounds of electronic equipment (valued at $300,000) and 
324.8 gallons of Jet-A fuel.  Gross weight was computed to be 11,703 pounds (operating empty 
weight, 6,939 pounds; fuel, 3,550 pounds; crew, 364 pounds; freight, 800 pounds; baggage, 50 
pounds).  Takeoff was made on runway 22.  Using an altimeter setting of 30.25 inches of 
mercury, 17 degrees C. (63 degrees F.), a calm wind, and zero flaps, the crew arrived at the 
following takeoff data (because the crew wanted to insure they had the required takeoff 
distance available before landing at Rawlins, this data was computed prior to their arrival):  fan 
speed, 94.6%; V1, 105 knots.; Vr, 105 knots.; V2, 115 knots.  The required takeoff distance was 
calculated to be 6,530 feet.  Runway 22 is 7,008 feet long.  The airport is situated at an 
elevation of 6,813 feet msl.  This investigator computed the density altitude to be 8,187 feet 
msl.

The captain said that during the takeoff roll, the airplane felt "sluggish" which he attributed to 
the high density altitude.  At V1/Vr, the airplane was rotated for liftoff.  It climbed about 10 
feet, "shuddered," and began to sink.  The captain elected to abort the takeoff.  He landed the 
airplane on the runway, applied brakes and deployed the drag chute at a speed estimated to be 
between 110 and 115 KIAS (knots indicated airspeed).  In his accident report, the captain wrote:  
"On deployment, a momentary deceleration was experienced as the chute inflated, followed by 
what appeared to be the release of the chute."  The airplane went off the runway at an 
estimated speed of 80 to 90 KIAS, down a hill, through a fence, across a road and a grassy area, 
across another road and through a chain link fence.  The airplane then collided with a power 
pole and came to rest in close proximity to three parked vehicles.  The airplane then caught 
fire.  Because of their close proximity to the airplane, the three parked vehicles were also 
destroyed by the fire.  Both crewmen exited the airplane.  Postaccident examination of the 
runway disclosed 1,800 feet of skid marks.

In his accident report, the captain wrote:  "The failure of the equipped drag chute, and the 
decision to abort beyond the call of V1 resulted in the aircraft leaving the departure end of the 
runway and coming to rest some 2,500 to 3,000 feet beyond."  In addition:

1.  "The crew had calculated the takeoff distance using inappropriate tables for that serial 
number aircraft.  The correct data would have resulted in a higher fan speed, and an increase in 
V1, rotate speed, and V2."  Asked what tables were used to calculate the takeoff performance, 
the captain said they used training charts provided by SimuFlite.  The data contained in these 
tables had been previously cross-checked with data provided by Cessna in a training scenario.

2.  The wind had been reported as calm.  "The airport radio operator later reported occasional 
winds of 350 degrees at 7 knots."  Taking off on runway 22, then would have resulted in a 40 
degree right quartering tailwind.
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3.  "The drag chute failed at a point approximately 8 inches from the attach point to the 
aircraft."

4.  "The stopping distance may have been increased by moisture on the runway caused by local 
shower activity that began shortly...before takeoff."

5.  "The brake energy available was less than the energy required to stop the tires at that 
ground speed which resulted in skid marks but no flat tires."

The captain concluded that "the use of incorrect data resulted in [rotating] the aircraft 4 to 5 
knots prior to actual rotate speed."  In addition, "a sudden wind change [resulted in] the 
aircraft lifting off then approaching to, or entering a wing stall condition.  The failure of the 
drag chute...led to the inability of the aircraft to decelerate..."

The drag chute was sent to the Canadian Aviation Safety Board's laboratory for analysis.  
According to their report, the riser fractured at a point where it passes through a lightning hole, 
and noted that "although the fractured end [showed] some of the 'frazzled' appearance 
normally associated with an overload failure, a significant portion of the fracture [had] a 
square appearance normally associated with a cut."  Specimens from the remaining riser failed 
in tension at 4,900 pounds.  Examination of the lightning hole disclosed no evidence that a 
nylon grommet (MS21266-2N) had been installed (as depicted in the aircraft parts manual).

The Canadian Aviation Safety Board's laboratory concluded that the riser fractured as a result 
of chafing at a point where it passed through the lightning hole, and that the chafing "was the 
result of contact with the edge of the lightning hole" that had not been covered by a nylon 
grommet.

Skyward Aviation furnished another drag chute riser that had been installed on CFSKC for 
comparison.  The operator reported this drag chute was newer, and had been used less than six 
times.  This riser also showed signs of chafing where it passed through the lightning hole.

According to the Cessna Aircraft Company, CFSKC had been modified by the replacement of 
the Pratt & Whitney JT15D-1 engines with -1A engines, and 3 additional feet had been added to 
its wingspan.  These changes resulted in an increase in gross weight, pressurization 
differential, and engine thrust.
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Pilot Information

Certificate: Airline Transport Age: 34, Male

Airplane Rating(s): Multi-engine Land; Multi-engine 
Sea

Seat Occupied: Left

Other Aircraft Rating(s): None Restraint Used: Seatbelt, Shoulder 
harness

Instrument Rating(s): Airplane Second Pilot Present: Yes

Instructor Rating(s): None Toxicology Performed: No

Medical Certification: Class 1 Valid Medical--w/ 
waivers/lim.

Last FAA Medical Exam: 05/20/1998

Occupational Pilot: Last Flight Review or Equivalent:

Flight Time: 5750 hours (Total, all aircraft), 1000 hours (Total, this make and model), 4700 hours (Pilot In 
Command, all aircraft), 200 hours (Last 90 days, all aircraft), 60 hours (Last 30 days, all 
aircraft), 5 hours (Last 24 hours, all aircraft)

Aircraft and Owner/Operator Information

Aircraft Make: Cessna Registration: CFSKC

Model/Series: 500 500 Aircraft Category: Airplane

Year of Manufacture: Amateur Built: No

Airworthiness Certificate: Transport Serial Number: 500-0018

Landing Gear Type: Retractable - Tricycle Seats: 2

Date/Type of Last Inspection: 07/11/1998, AAIP Certified Max Gross Wt.: 11850 lbs

Time Since Last Inspection: 25 Hours Engines: 2 Turbo Fan

Airframe Total Time: 11163 Hours Engine Manufacturer: P&W

ELT: Installed Engine Model/Series: JT15D-1A

Registered Owner: Rated Power: 2200 lbs

Operator: skyward aviation ltd Operating Certificate(s) 
Held:

Foreign Air Carrier (129)

Operator Does Business As: Operator Designator Code: kw9f
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Meteorological Information and Flight Plan

Conditions at Accident Site: Visual Conditions Condition of Light: Night/Dark

Observation Facility, Elevation: RWL, 6813 ft msl Distance from Accident Site: 0 Nautical Miles

Observation Time: 2158 MDT Direction from Accident Site: 0°

Lowest Cloud Condition: Unknown / 0 ft agl Visibility 25 Miles

Lowest Ceiling: Broken / 8000 ft agl Visibility (RVR): 0 ft

Wind Speed/Gusts: 3 knots / Turbulence Type 
Forecast/Actual:

 / 

Wind Direction: 350° Turbulence Severity 
Forecast/Actual:

 / 

Altimeter Setting: 30 inches Hg Temperature/Dew Point: 18°C / 15°C

Precipitation and Obscuration:

Departure Point:  (RWL) Type of Flight Plan Filed: IFR

Destination: SANTA ANA, CA (SNA) Type of Clearance:

Departure Time: 2215 MDT Type of Airspace: Class E

Airport Information

Airport: RAWLINS MUNICIPAL (RWL) Runway Surface Type: Asphalt

Airport Elevation: 6813 ft Runway Surface Condition:

Runway Used: 22 IFR Approach:

Runway Length/Width: 7008 ft / 100 ft VFR Approach/Landing:

Wreckage and Impact Information

Crew Injuries: 2 Minor Aircraft Damage: Destroyed

Passenger Injuries: N/A Aircraft Fire: On-Ground

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 2 Minor Latitude, Longitude:  

Administrative Information

Investigator In Charge (IIC): ARNOLD     W SCOTT Report Date: 02/16/2001

Additional Participating Persons: MICHAEL J MAGLIONE; CASPER, WY

Publish Date:

Investigation Docket: NTSB accident and incident dockets serve as permanent archival information for the NTSB’s 
investigations. Dockets released prior to June 1, 2009 are publicly available from the NTSB’s 
Record Management Division at pubinq@ntsb.gov, or at 800-877-6799. Dockets released after 
this date are available at http://dms.ntsb.gov/pubdms/. 

mailto:pubinq@ntsb.gov
http://dms.ntsb.gov/pubdms/
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The National Transportation Safety Board (NTSB), established in 1967, is an independent federal agency mandated 
by Congress through the Independent Safety Board Act of 1974 to investigate transportation accidents, determine 
the probable causes of the accidents, issue safety recommendations, study transportation safety issues, and evaluate 
the safety effectiveness of government agencies involved in transportation. The NTSB makes public its actions and 
decisions through accident reports, safety studies, special investigation reports, safety recommendations, and 
statistical reviews. 

The Independent Safety Board Act, as codified at 49 U.S.C. Section 1154(b), precludes the admission into evidence 
or use of any part of an NTSB report related to an incident or accident in a civil action for damages resulting from a 
matter mentioned in the report. A factual report that may be admissible under 49 U.S.C. § 1154(b) is available here.
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