National Transportation Safety Board
Aviation Accident Final Report
Location:

Richmond, Virginia

Accident Number:

ERA11LA240

Date & Time:

April 11, 2011, 21:27 Local

Registration:

N3547C

Aircraft:

Piper PA-31-350

Aircraft Damage:

Substantial

Defining Event:

Aerodynamic stall/spin

Injuries:

1 Serious

Flight Conducted
Under:

Part 135: Air taxi & commuter - Non-scheduled

Analysis
The twin-engine airplane was scheduled for a routine night cargo flight. Witnesses and radar
data described the airplane accelerating down the runway to a maximum ground speed of 97
knots, then entering an aggressive climb before leveling and pitching down. The airplane
subsequently impacted a parallel taxiway with its landing gear retracted. Slash marks observed
on the taxiway pavement, as well as rotation signatures observed on the remaining propeller
blades, indicated that both engines were operating at impact. Additionally, postaccident
examination of the wreckage revealed no evidence of any preimpact mechanical failures or
malfunctions of the airframe or either engine. The as-found position of the cargo placed the
airplane within the normal weight and balance envelope, with no evidence of a cargo-shift
having occurred, and the as-found position of the elevator trim jackscrew was consistent with a
neutral pitch trim setting. According to the airframe manufacturer's prescribed takeoff
procedure, the pilot was to accelerate the airplane to an airspeed of 85 knots, increase the pitch
to a climb angle that would allow the airplane to accelerate past 96 knots, and retract the
landing gear before accelerating past 128 knots. Given the loading and environmental
conditions that existed on the night of the accident, the airplane's calculated climb
performance should have been 1,800 feet per minute. Applying the prevailing wind conditions
about time of the accident to the airplane's radar-observed ground speed during the takeoff
revealed a maximum estimated airspeed of 111 knots, and the airplane's maximum calculated
climb rate briefly exceeded 3,000 feet per minute. The airplane then leveled for a brief time,
decelerated, and began descending, a profile that suggested that the airplane likely entered an
aerodynamic stall during the initial climb.

Probable Cause and Findings
The National Transportation Safety Board determines the probable cause(s) of this accident to be:
The pilot’s failure to maintain adequate airspeed during the initial climb, which resulted in an
aerodynamic stall and subsequent impact with the ground.
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Findings
Personnel issues

Aircraft control - Pilot

Aircraft

Airspeed - Not attained/maintained
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Factual Information
HISTORY OF FLIGHT
On April 11, 2011, at 2127 eastern daylight time, a Piper PA-31-350, N3547C, operated by
Airnet Systems, Inc. as U.S. Check flight 901, was substantially damaged when it impacted a
taxiway after takeoff from Richmond International Airport (RIC), Richmond, Virginia. The
certificated commercial pilot was seriously injured. Night visual meteorological conditions
prevailed, and an instrument flight rules (IFR) flight plan was filed for the flight, which was
destined for Charlotte/Douglas International Airport (CLT), Charlotte, North Carolina. The
non-scheduled cargo flight was conducted under the provisions of 14 Code of Federal
Regulations Part 135.
Two airport firefighters observed the airplane during its attempted departure from runway 20,
and during separate interviews, recounted a similar series of events. Both of the firefighters
were standing on the airport fire station ramp, located about 1,000 feet east of the intersection
between runway 20 and taxiway C. The firefighters reported that the airplane began the takeoff
roll normally, but became alarmed as the airplane became airborne before reaching taxiway C,
and its pitch increased to an extreme angle. At its maximum pitch angle, the airplane was
climbing near vertically, and one of the firefighters remarked that the airplane appeared
similar in attitude to an airplane at an air show. He found the airplane's pitch attitude so
unusual, he began running toward the airport fire truck with the intent of responding to a
crash. The other firefighter continued to watch as the airplane climbed to an estimated altitude
about 300 feet above the ground, before it pitched down and briefly leveled. The airplane then
pitched down further, and briefly leveled again. The second firefighter then also realized that
the airplane would crash, and began preparing to respond.
One of the firefighters remarked that during the initial portion of the takeoff, the airplane's
engines sounded normal, smooth, and continuous. The sound then changed as the airplane
pitched vertically, giving him the impressions that the engines had "throttled up." He also
remarked that the airplane's pitch upward began just about the time the airplane crossed
taxiway C, which was located about 2,300 feet from the runway 20 threshold.
According to radar and voice communication data provided by the Federal Aviation
Administration (FAA), a radar target correlated to the accident airplane's assigned transponder
code began moving from the northern ramp area at RIC toward runway 20 at 2127. About that
time the pilot contacted the air traffic control tower and was cleared for takeoff. About 2128:10,
the airplane began its takeoff roll from runway 20. Measurement and calculation of the
airplane's radar-derived position showed that about 9 seconds later, the airplane had traveled
about 950 feet down the runway and reached a maximum groundspeed of about 97 knots. The
airplane's reported altitude did not change for another 9 seconds, at which time the altitude
increased by 200 feet, about the time the airplane crossed the point where runway 20
intersected taxiway C, and about 1,900 feet from the point where the airplane began the takeoff
roll. About 4 seconds later, at 0128:32, the airplane's altitude had increased by another 300
feet, and the calculated groundspeed had decreased to 44 knots. The airplane's calculated
climb rate during this timeframe was 3,920 feet per minute. During the next 4 seconds the

Page 3 of 11

ERA11LA240

airplane only traveled 103 feet, and its reported altitude remained constant. The airplane then
descended 200 feet during the following 4 seconds, and traveled 270 feet across the ground.
No further transponder-correlated radar targets were recorded; however an uncorrelated radar
target recorded 5 seconds later placed the airplane 325 feet from the previous correlated radar
target and about 200 feet from the initial impact point.
The pilot was seriously injured during the accident sequence and did not regain consciousness
until about 1 month after the accident. During a telephone interview conducted about 4 months
after the accident, the pilot recalled the sequence of events that transpired immediately prior to
and during the accident flight. After performing a preflight inspection of the airplane, the pilot
confirmed the airplane's weight and balance as well as the fuel load. The inboard fuel tanks
were full and the outboard fuel tanks were about 1/4 full. The pilot then started the engines
and performed a run-up check, noting no anomalies. He then taxied the airplane to the fixed
base operator where he loaded the cargo. Once the airplane was loaded, he again started the
engines, obtained an IFR clearance, and taxied for departure.
After taxiing onto runway 20, the pilot held the brakes and increased engine power to 2,000
rpm, after which he released the brakes and continued increasing the engine power to full.
During the takeoff run he rotated the nose upward within the first 1,500 feet of runway, and
around 65 knots indicated airspeed. He then pitched the airplane for the climb out airspeed,
the blue line on the airspeed indicator. He then tapped the brakes and retracted the landing
gear. He also stated that customarily he would retract the landing gear about 3 to 5 seconds
after rotation, at an altitude about 200 feet above the ground, and that the landing gear
retraction cycle took about 5 seconds.
Once the landing gear had retracted, the pilot stated that he perceived a yawing sensation, with
the nose of the airplane gradually pulling to the left, and noted a change in engine sound. He
did not note any loud sounds or banging, but did notice a definite difference. He then looked at
the manifold pressure gauge and noted that the left engine indicated 0 inches of manifold
pressure and the needle was "fluttering." He responded by reducing the throttles of both
engines to idle as he wanted to avoid a roll induced when the airplane's airspeed was degraded
below the minimum single engine controllable airspeed. The pilot reported that he did not have
time to extend the landing gear before the conclusion of the event, and could not recall any of
the events that transpired after he closed the engines' throttles.
PERSONNEL INFORMATION
The pilot held a commercial pilot certificate with ratings for airplane singe and multiengine
land, and instrument airplane. He also held a flight instructor certificate with ratings for
airplane single and multiengine, and instrument airplane. His most recent FAA first-class
medical certificate was issued on January 1, 2011 with the limitation, "must wear corrective
lenses."
According to the operator, the pilot had accumulated 1,946 total hours of flight experience, 88
of which had been accrued in the 90 days preceding the accident. The pilot had accumulated 31
total hours of flight experience in the accident airplane make and model, all of which were
accrued in the 90 days preceding the accident. The pilot began training with the operator on
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January 27, 2011, and was hired on February 11, 2011. Between February 8 and 10, the pilot
completed 4.9 hours of initial flight training in the Beech BE-58, and completed transition
training in the accident airplane make and model on February 17, 2011 after 2.1 hours of
training.
AIRCRAFT INFORMATION
The accident airplane was manufactured in 1979, and was powered by two Lycoming (L)TIO540-J2BD engines driving counter-rotating propellers. The airplane's originally certificated
maximum takeoff weight was 7,000 pounds; however the airplane had been modified by a
supplemental type certificate that increased the maximum takeoff weight to 7,368 pounds.
According to the operator, at the time of the accident the airplane was loaded to a gross weight
of 6,700 pounds.
The airplane's most recent annual inspection was completed on October 13, 2010, and on that
date the airplane had accumulated 17,265 total flight hours. The airplane had accumulated 47
additional flight hours since that time.
METEOROLOGICAL INFORMATION
The 2154 weather observation at RIC included winds from 200 degrees magnetic at 14 knots,
10 statute miles visibility, scattered clouds at 25,000 feet, temperature 24 degrees C, dew point
17 degrees C, and an altimeter setting of 29.70 inches of mercury.
AIRPORT INFORMATION
Richmond International Airport included three runways arranged in a semi-triangular form.
Runway 02/20, which was 6,607 feet long by 150 feet wide, was the western most runway on
the airport and was paralleled by two taxiways, U and A, staggered to the west. Taxiway C
intersected runway 20, taxiway U, and taxiway A, about 2,500 feet from the runway threshold.
The airport elevation was 167 feet.
WRECKAGE AND IMPACT INFORMATION
Abrasions and observed on taxiway U were identified as the airplane's initial impact point, and
began about 3,500 feet from the approach end of runway 20, and extended about 260 feet
south along the taxiway, to where the main wreckage came to rest, oriented roughly 160
degrees magnetic. There were three distinct areas of abrasions, with one area oriented parallel
to the taxiway and exhibiting paint transfer of similar color to the airplane's fuselage and
wings, while two other areas of abrasions were oriented roughly perpendicular to the taxiway.
The perpendicular abrasions consisted of four slash marks in the concrete roughly 2 to 6 inches
in length spaced about 4 inches apart.
The majority of the airframe exhibited extensive impact and post-impact fire-related damage,
and the empennage was almost completely consumed by fire. The pilot and co-pilot seats
remained attached to their respective floor tracks, but their pre-accident positions could not be
determined. Most of the cargo netting was fire-damaged, though the remaining portions of net
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and attaching hardware appeared secured. About 720 pounds of cargo was recovered from the
aft portion of the fuselage following the accident, and the distribution of the recovered cargo
placed the airplane within the normal weight and balance envelope. Flight control cable
continuity was traced from the elevator, rudder, and ailerons to the forward portion of the
cabin, and all breakages of the cables exhibited features consistent with tensile overload.
Measurement of the elevator trim jack screw correlated to a roughly neutral elevator trim
setting.
The right engine exhibited fire and impact damage. The propeller remained attached to the
propeller flange with portions of all three blades attached to the propeller hub. The propeller
blades were arbitrarily labeled A, B, and C. The blade marked A was bent 90 degrees toward
the cambered surface about 1-foot outboard of the hub, and separated about mid span, with the
outboard portion not observed. The blade marked B separated 4 inches outboard of the
propeller hub with the remaining portion not observed. The blade marked C was twisted
toward the cambered side and exhibited S-bending and chordwise scratching. All of the blades
were free to rotate within the hub. The propeller governor remained attached and undamaged,
oil screen was absent of debris.
The engine was partially disassembled for examination. The crankshaft was rotated using a
tool at the vacuum drive pad, and compression and valvetrain continuity was confirmed to all
cylinders. The number 1 cylinder exhibited relatively less compression than the other cylinders
and was impact damaged on its bottom side. The cylinder was removed for further
examination with no damage to the piston or rings and a small rust spot noted near the top of
the ring sweep area. No anomalies were noted when examining the interiors of the remaining
cylinders with a lighted bore scope.
The engine driven fuel pump was free to rotate and displayed no binding. The fuel injector
servo was impact damaged and partially separated from the engine. The mixture control arm
was damaged, and none of the control positions were considered reliable due to impact-related
damage. The fuel servo regulator section fasteners and safety wires were intact, and the brass
plug was snug. The regulator section was disassembled for examination, with no damage to the
rubber diaphragms noted. The stem that passed through the fuel diaphragm was broken in the
threaded portion. The stem was examined in detail, with a small portion of the fracture
smeared, and the remaining displaying dimple-shaped features consistent with ductile
overstress. Neither fracture surface displayed any features consistent with a fatigue fracture.
The dual magneto remained attached to the engine, with no damage noted. The magneto was
removed, and rotation of the drive shaft produced spark from all 12 ignition leads. All 12 spark
plugs were removed and appeared light to dark gray in color, and exhibited normal wear. The
ignition harness was fire damaged and not tested.
The oil suction screen and oil filter were removed inspected with no metallic debris noted. The
turbocharger remained attached to the engine, light brown combustion products were noted on
the turbine wheel, and the turbine was free to rotate.
The left engine exhibited fire and impact damage. The propeller remained attached to the
propeller flange with portions of all three blades attached to the propeller hub. The propeller
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blades were arbitrarily labeled A, B, and C. The blade marked A was bent aft 90 degrees at
about mid-span, tip was curled aft, exhibited leading and trailing edge gouges. The blade
marked B was separated about 18 inches outboard of the hub and exhibited twisting. The blade
marked C was curved forward, separated at about 3/4 span, and exhibited chordwise scoring,
with the tip curled forward. All blades were free to rotate within the hub. The propeller
governor remained attached and undamaged, oil screen was absent of debris
The engine was partially disassembled for examination. The crankshaft was rotated using a
tool at the vacuum drive pad, and compression and valvetrain continuity was confirmed to all
cylinders. No anomalies were noted when examining the interiors of the cylinders with a
lighted bore scope.
The fuel servo remained attached, with no external damage noted. The servo was disassembled
and a small amount of fuel was found in the fuel regulator section. No damage was noted to the
fuel or air diaphragms. The engine driven fuel pump rotated freely by hand.
The dual magneto remained attached to the engine, with no damage noted. The magneto was
removed, and rotation of the drive shaft produced spark from all 12 ignition leads. All 12 spark
plugs were removed and appeared light to dark gray in color, and exhibited normal wear. The
ignition harness was fire damaged and not tested.
The oil suction screen and oil filter were removed inspected. The oil filter media contained a
small amount of carbon and a trace amount of shiny, non-ferrous metallic particles. The
turbocharger remained attached to the engine, light brown combustion products were noted on
the turbine wheel, and the turbine was free to rotate.
ADDITONAL INFORMATION
Pilot's Operating Handbook and Performance Calculations
The accident airplane's Pilot's Operating Handbook procedure for a normal takeoff dictated
that while holding the brakes, the throttles should smoothly be advanced forward to takeoff
power. The procedure further stated, " At 85 KIAS [knots indicated airspeed], rotate to a 10°
pitch attitude and allow the aircraft to fly off. Maintain a pitch attitude which will result in
acceleration of the aircraft to 95 KIAS at 50 feet. Before airspeed reaches 128 KIAS, retract the
landing gear. Continue acceleration to the desired climb airspeed." The procedure for
departing from a short field varied slightly and advised that after verifying that the engines
were set to maximum continuous power and releasing the brakes, "At 76 KIAS, rotate the
aircraft to achieve an attitude that will result in an initial climb airspeed of 92 KIAS. Maintain
92 KIAS until the barrier has been cleared. After the barrier has been cleared, retract the
landing gear, the flaps and accelerate to 104 KIAS (best single engine angle of climb)."
The performance charts contained within the Pilot's Operating Handbook detailed the
airplane's expected performance dependent on a variety of environmental, aircraft loading, and
aircraft configuration parameters. According to the "Normal Takeoff Distance Over 50 Feet"
performance chart, 1,950 feet of runway distance were required for the airplane to initiate a
takeoff and climb to an altitude greater than 50 feet above ground level. The airplane's
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calculated "Normal Accelerate-Stop Distance" for aborting a takeoff at an airspeed of 85 knots
was 3,100 feet. According to the "Multi-Engine Climb" performance chart, the airplane's
expected climb performance with the landing gear and flaps retracted, and a best rate of climb
airspeed of 106 knots, was 1,800 feet per minute. The airplane's calculated single engine climb
rate with the inoperative engine's propeller feathered, the landing gear and flaps retracted, and
a climb airspeed of 106 knots, was 225 feet per minute. The airplane's published minimum
controllable airspeed with one engine operating was 76 knots, and the airplane's calculated
stall speed given its configuration at the time of the accident was 74 knots.

History of Flight
Takeoff

Abrupt maneuver

Initial climb

Aerodynamic stall/spin (Defining event)

Uncontrolled descent

Collision with terr/obj (non-CFIT)

Pilot Information
Certificate:

Commercial

Age:

24,Male

Airplane Rating(s):

Single-engine land; Multi-engine
land

Seat Occupied:

Left

Other Aircraft Rating(s):

None

Restraint Used:

Instrument Rating(s):

Airplane

Second Pilot Present:

No

Instructor Rating(s):

Airplane multi-engine; Airplane
single-engine; Instrument airplane

Toxicology Performed:

No

Medical Certification:

Class 1 With waivers/limitations

Last FAA Medical Exam:

January 11, 2011

Occupational Pilot:

Yes

Last Flight Review or Equivalent:

February 17, 2011

Flight Time:

1948 hours (Total, all aircraft), 31 hours (Total, this make and model), 88 hours (Last 90 days,
all aircraft), 51 hours (Last 30 days, all aircraft)

Page 8 of 11

ERA11LA240

Aircraft and Owner/Operator Information
Aircraft Make:

Piper

Registration:

N3547C

Model/Series:

PA-31-350

Aircraft Category:

Airplane

Amateur Built:

No

Year of Manufacture:
Airworthiness Certificate:

Normal

Serial Number:

31-8052018

Landing Gear Type:

Retractable - Tricycle

Seats:

2

Date/Type of Last Inspection:

October 6, 2010 Annual

Certified Max Gross Wt.:

7368 lbs

Time Since Last Inspection:

47 Hrs

Engines:

2 Reciprocating

Airframe Total Time:

17265 Hrs as of last
inspection

Engine Manufacturer:

LYCOMING

ELT:

C91 installed

Engine Model/Series:

TIO-540-J2BD

Registered Owner:

Rated Power:

350 Horsepower

Operator:

Operating Certificate(s)
Held:

On-demand air taxi (135)

Operator Does Business As:

Operator Designator Code:

BSYA

Meteorological Information and Flight Plan
Conditions at Accident Site:

Visual (VMC)

Condition of Light:

Night

Observation Facility, Elevation:

RIC,167 ft msl

Distance from Accident Site:

0 Nautical Miles

Observation Time:

21:54 Local

Direction from Accident Site:

Lowest Cloud Condition:

Scattered / 25000 ft AGL

Visibility

Lowest Ceiling:

None

Visibility (RVR):

Wind Speed/Gusts:

14 knots /

Turbulence Type
Forecast/Actual:

/

Wind Direction:

190°

Turbulence Severity
Forecast/Actual:

/

Altimeter Setting:

29.7 inches Hg

Temperature/Dew Point:

Precipitation and Obscuration:

No Obscuration; No Precipitation

Departure Point:

Richmond, VA (RIC )

Type of Flight Plan Filed:

IFR

Destination:

Charlotte, NC (CLT )

Type of Clearance:

IFR

Departure Time:

21:27 Local

Type of Airspace:
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Airport Information
Airport:

Richmond International Airport RIC

Runway Surface Type:

Asphalt

Airport Elevation:

167 ft msl

Runway Surface
Condition:

Dry

Runway Used:

20

IFR Approach:

None

Runway
Length/Width:

6607 ft / 150 ft

VFR Approach/Landing:

None

Wreckage and Impact Information
Crew Injuries:

1 Serious

Passenger
Injuries:

Aircraft Damage:

Substantial

Aircraft Fire:

On-ground

Ground Injuries:

N/A

Aircraft
Explosion:

None

Total Injuries:

1 Serious

Latitude,
Longitude:

37.508335,-77.32917

Administrative Information
Investigator In Charge (IIC):

Diaz, Dennis

Additional Participating
Persons:

Morley English; FAA/FSDO; Richmond, VA
Ron Maynard; Piper; Vero Beach, FL
James M Childers; Lycoming Engines; Williamsport, PA
Chad J Moyer; Airnet Systems, Inc.; Columbus, OH

Original Publish Date:

July 18, 2012

Note:
Investigation Docket:
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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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