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Aviation Investigation Final Report

Location: Lopez Island, Washington Accident Number: WPR18FA210
Date & Time: August 2, 2018, 17:05 Local Registration: N56039
Aircraft: Mooney M20J Aircraft Damage: Substantial
Defining Event: Aerodynamic stall/spin Injuries: 2 Fatal

Flight Conducted Under: Part 91: General aviation - Personal

Analysis

The private pilot and flight instructor were conducting a flight review in the pilot's airplane. A witness
departing from a nearby airport heard the pilot of the accident airplane make a position report while in
the traffic pattern, then saw the accident airplane about 300 ft above ground level initiating a left turn
from the base to final leg of the traffic pattern for landing. The airplane started the left turn and its bank
angle progressively steepened until the airplane entered a spin and disappeared behind trees.

The electric fuel boost pump was found inoperative; however, its condition suggested that it had been
inoperative for an extended period of time before the accident flight. Further, the engine would run
normally during landing using the engine-driven fuel pump. Therefore, the inoperative electric fuel
boost pump did not contribute to the accident. Examination of the airframe and engine did not reveal any
evidence of preimpact anomalies that would have precluded normal operation. Surveillance video near
the accident location captured audio of the airplane as it approached the runway; the audio was
consistent with the engine operating during the landing approach and revealed a sudden increase in
engine sound shortly before the impact.

The witness statement and impact signatures at the accident site were consistent with a cross control stall
and spin and subsequent impact with trees as the pilot was likely attempting to correct his approach after
overshooting the runway centerline during a base-to-final turn. The private pilot's rudder and aileron
inputs were likely uncoordinated, which would have initiated the spin when one of the occupants added
power at an altitude too low for recovery. While the flight instructor may have attempted to remediate
the stall by adding power, his lack of oversight during the approach likely contributed to the stall entry.

A low concentration of ethanol was detected in the pilot's cardiac and cavity blood; however, there was
no ethanol found in fluid that was less susceptible to postmortem production, thus it is reasonable that
some or all of the identified ethanol was from sources other than ingestion and did not contribute to the
accident. There was postmortem evidence of moderate to severe atherosclerotic disease in the right
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coronary artery of the pilot; however, as there was a second pilot onboard and given the accident
circumstances, it is unlikely that the pilot's medical condition would have been a factor in this accident.

Probable Cause and Findings

The National Transportation Safety Board determines the probable cause(s) of this accident to be:

The pilot's exceedance of the airplane's critical angle of attack while maneuvering for landing, which
resulted in a cross-control acrodynamic stall, spin, and impact with terrain. Contributing to the accident
was the flight instructor's delayed remedial action in preventing the stall.

Findings

Personnel issues Aircraft control - Pilot

Aircraft (general) - Not attained/maintained

Personnel issues Delayed action - Instructor/check pilot
Personnel issues Monitoring other person - Instructor/check pilot
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Factual Information

History of Flight

-
Approach-VFR pattern base Aerodynamic stall/spin (Defining event)

Approach-VFR pattern final Collision with terr/obj (non-CFIT)

On August 2, 2018, about 1705 Pacific daylight time, a Mooney M20J, N56039, was substantially
damaged when it impacted terrain during an approach to Lopez Island Airport (S31), Lopez Island,
Washington. The flight instructor and private pilot receiving instruction were fatally injured. The
airplane was registered to and operated by the pilot as a Title 14 Code of Federal Regulations (CFR)
Part 91 personal flight. Visual meteorological conditions prevailed and no flight plan was filed for the
flight, which departed Friday Harbor Airport (FHR), Friday Harbor, Washington at an unknown time.

According to the instructor's wife, her husband was scheduled to perform a flight review with the
accident pilot at 1400, but the flight was delayed until 1500 for unknown reasons.

A witness reported that he was departing in an airplane from an airport about 3 nautical miles (nm) west
of the accident airplane at the time of the accident. During the witness' initial climb, he heard another
pilot announce over the radio that he was on an extended left base for "runway 14" at S31, and stated
that the voice sounded unsure or distracted. The witness then made a left turn to an easterly course,
where he observed an airplane about 300 ft above ground level and about 0.5 nm north of S31 that
appeared to be initiating a turn from the base to final leg of the traffic pattern for runway 16 at S31. The
airplane's left turn progressed into a 45° bank that continued to increase until the airplane entered a nose-
down dive. He saw the airplane complete one revolution on its roll axis before it disappeared from his
line of sight.

Audio of the accident was captured by a surveillance camera at a nearby residence. The video camera
faced the accident site but did not capture the impact, as the airplane was obscured by trees. The
airplane's engine could be heard about 30 seconds into the approximate 1-minute long audio sample; the
sound was smooth and continuous. After several seconds, the engine sound was consistent with an
engine advancing to a high power setting. Almost instantaneously, the airplane was heard impacting
trees, and several trees in the distance could be seen moving in the video.
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Pilot Information

Certificate: Private Age: 76,Male

Airplane Rating(s): Single-engine sea Seat Occupied: Left

Other Aircraft Rating(s): None Restraint Used: 3-point

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

Instructor Rating(s): None Toxicology Performed: Yes

Medical Certification: Class 3 Without Last FAA Medical Exam: January 4, 2017
waivers/limitations

Occupational Pilot: No Last Flight Review or Equivalent: July 21,2016

Flight Time: (Estimated) 1906 hours (Total, all aircraft), 277 hours (Total, this make and model), 9.1 hours

(Last 90 days, all aircraft)

Flight instructor Information

Certificate: Commercial; Flight instructor Age: 68,Male
Airplane Rating(s): Single-engine sea; Multi-engine Seat Occupied: Right

land
Other Aircraft Rating(s): Restraint Used: 3-point
Instrument Rating(s): Airplane Second Pilot Present: Yes
Instructor Rating(s): Airplane single-engine Toxicology Performed: Yes
Medical Certification: Class 2 With waivers/limitations Last FAA Medical Exam: May 30,2018
Occupational Pilot: Yes Last Flight Review or Equivalent: November 1,2016
Flight Time: (Estimated) 1462 hours (Total, all aircraft), 0 hours (Total, this make and model), 74.1 hours

(Last 90 days, all aircraft)

The pilot receiving instruction did not hold a current flight review at the time of the accident.

The flight instructor, age 68, held a flight instructor certificate with a rating for airplane single-engine.
His most recent second-class medical certificate was issued on May 30, 2018, with the restriction "must
have available glasses for near vision." His total flight time was constructed using his flight logbook,
which was current as of January 2018, and the tachometer records for his personal airplanes; these
records indicated that the flight instructor had about 1,462 total hours of flight experience at the time of
the accident, 74 of which were in the previous 90 days. His logbook records from June 2017 to the time
of the accident showed that the pilot was practiced in Piper Aircraft and a Waco. The logbook did not
show any experience in the accident airplane make and model.

FAA records indicated that the instructor had previously failed two check rides. His first failure was
recorded in September 2012 during an examination for his flight instructor certificate. According to an
FAA inspector, the failure was the result of exceeding aircraft limitations and other basic airmanship
deficiencies. He retested for his flight instructor certificate 2 weeks later and was found satisfactory.

The instructor subsequently applied for a 14 CFR Part 135 Air Taxi initial check ride to fly for a local
commercial operator in the San Juan Islands. Records indicated that he passed the oral portion of the
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examination but failed the route check and flight portion of the annual check "substantially." According
to the FAA, the failures were remarkable both in the volume of unsatisfactory items and that they were

failures in basic airmanship, including aircraft control, uncoordinated flight, and inadequate airmanship
in traffic patterns. The records indicated that the pilot did not retest.

Aircraft and Owner/Operator Information

Aircraft Make:
Model/Series:

Year of Manufacture:
Airworthiness Certificate:
Landing Gear Type:

Date/Type of Last
Inspection:

Time Since Last Inspection:

Airframe Total Time:

ELT:
Registered Owner:

Operator:
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Mooney

M20J No Series
1982

Normal

Tricycle

March 2, 2018 Annual

11 Hrs

2397.4 Hrs as of last
inspection

C91 installed
On file
On file

Registration:
Aircraft Category:
Amateur Built:
Serial Number:

Seats:

Certified Max Gross Wt.:

Engines:

Engine Manufacturer:

Engine Model/Series:
Rated Power:

Operating Certificate(s)
Held:

N56039

Airplane

24-1358
4
2899 Ibs

1 Reciprocating

Lycoming

10-360-A3B6D
200 Horsepower

None
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Meteorological Information and Flight Plan

Conditions at Accident Site: Visual (VMC) Condition of Light: Day

Observation Facility, Elevation: $19,121 ft msl Distance from Accident Site: 2 Nautical Miles

Observation Time: 17:53 Local Direction from Accident Site: 283°

Lowest Cloud Condition: Visibility 7 miles

Lowest Ceiling: Overcast / 4300 ft AGL Visibility (RVR):

Wind Speed/Gusts: 7 knots / Turbulence Type /
Forecast/Actual:

Wind Direction: 220° Turbulence Severity /
Forecast/Actual:

Altimeter Setting: 30.04 inches Hg Temperature/Dew Point: 18°C/11°C

Precipitation and Obscuration: No Obscuration; No Precipitation

Departure Point: Friday Harbor, WA (FHR)) Type of Flight Plan Filed: None

Destination: Friday Harbor, WA (FHR) Type of Clearance: None

Departure Time: Type of Airspace:

The 1653 recorded weather observation at FHR, located about 4 nm from the accident site,
included wind from 220&deg; at 6 knots, 8 statute miles visibility, broken clouds at 4,300 ft
above ground level (agl), overcast clouds at 5,000 ft agl, temperature 16&deg;C, dew point
11&deg;C, and an altimeter setting of 30.04 inches of mercury.

Airport Information
_____________________________________________________________________________________________________________________________________|

Airport: LOPEZ ISLAND S31 Runway Surface Type: Asphalt
Airport Elevation: 208 ft msl Runway Surface Condition:

Runway Used: 16 IFR Approach: None

Runway Length/Width: 2905 ft / 61 ft VFR Approach/Landing: Traffic pattern

S31 was located at an elevation of 208 ft mean sea level, and comprised one asphalt runway in
a 16/34 configuration. The runway was 2,905 ft long and 61 ft wide; the FAA airport chart
supplement depicted a right traffic pattern for runway 16 and a standard left traffic pattern for
runway 34.
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Wreckage and Impact Information
______________________________________________________________________________________________________________________________________|

Crew Injuries: 2 Fatal Aircraft Damage: Substantial

Passenger Aircraft Fire: None

Injuries:

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 2 Fatal Latitude, 48.49139,-122.942222(est)
Longitude:

The airplane came to rest in wooded area about 400 ft from the western shore of Lopez Island and about
one half nm northeast of S31. An initial impact point (IIP) was identified by an airframe fragment in the
canopy of a tall tree. A tree scar that measured about 5 ft was observed about halfway up a 100-foot tall
tree. The main wreckage, which comprised the empennage, left wing, right wing root, fuselage, and
engine, was located a few feet forward of the scarred tree oriented on a magnetic heading of 180°, and
marked the end of the debris path. The debris path was oriented on a heading of 126° magnetic and the
distance between the IIP and the main wreckage was about 60 ft. The right wing separated at the wing
root and was found in the debris path a few feet to the right of the main wreckage, also near the scarred
tree. The inboard top skin of the right wing displayed brown and yellow transfer signatures consistent
with tree contact. Both propeller blades remained attached to the propeller hub, which remained attached
to the engine. Refer to Figure 1 for an illustration of the debris path.
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Key
1: Initial Impact Point [fragment in tree canopy)
2: Tree Scar & Right Wing Flap
3: Main Wreckage
4: Right Wing

Figure 1: Wreckage Diagram
Airplane Examination

The airplane was recovered to a secure facility for further examination. Rudder, elevator, and aileron
control continuity was established from the cockpit to each respective control surface through overload
separations.

The elevator trim system was continuous from the trim motor jackscrew through the trim servo to the
trim tab. The elevator trim jackscrew beneath the forward cockpit measured 1.5 inches and displayed 20
threads, consistent with full nose-up trim.

Both wing fuel tanks were breached and did not contain any fuel. The fuel selector valve was attached to
the lower forward fuselage. The valve was unobstructed and found in the left tank detent. Movement of
the fuel selector handle was restricted, and further disassembly revealed that the selector handle stem
had fractured internally. The fuel strainer showed trace amounts of debris at the low hex nut but was
otherwise unrestricted. The fuel from the strainer was tested using a water-finding paste, which did not
reveal any evidence of water contamination.

Elevator Trim System Examination

The elevator trim servo, electric trim switch, and lower trim gear box assembly (with trim jackscrew)
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were examined at the manufacturer's facility with oversight from Federal Aviation Administration
inspectors.

The wiring cable to the elevator trim servo had been cut during removal and could not be functionally
tested. Examination of the wiring revealed no anomalies. One of the wires broke free during continuity
testing, but was soldered to the switch post and had partially detached prior to breaking while it was
being moved for testing. Although the switch exhibited long-term wear, it displayed no evidence of
preimpact anomalies that would have precluded normal operation.

The lower trim gear box assembly was placed in a vice to measure the torque required to back the
traveling block away from the stop nut. During the test setup, the jackscrew rotated freely, backing the
traveling block from the stop nut. Further rotation of the jackscrew showed that the screw was bent
inside the gear box housing consistent with impact damage.

Engine Examination

Mechanical continuity was established throughout the engine, valve train, and accessory section as the
crankshaft was manually rotated at the propeller. Thumb compression and suction were obtained for all
four cylinders. A borescope examination revealed that the cylinder combustion chambers remained
mechanically undamaged, and there was no evidence of foreign object ingestion or detonation. The
ignition system was functionally tested while the crankshaft was manually rotated, but did not exhibit
any anomalous indications. An examination of the top and bottom spark plugs revealed signatures
consistent with normal wear. The fuel tanks were breached from the impact, but the fuel system did not
exhibit any anomalies.

The two-blade, variable-pitch propeller was separated from the propeller hub. One propeller blade
displayed a forward bend about midspan along with tip curling and chordwise scratches on the blade
face and nicks and gouges on the leading edge. The other propeller blade was bent slightly aft and
exhibited tip curling, chordwise scratches on the blade face, and nicks and gouges on the leading edge.

Fuel Boost Pump Examination

A functional examination of the airframe fuel boost pump was performed at the manufacturer's facility
with oversight from the FAA. The pump did not operate correctly when the acceptance test procedure
voltage was applied. A teardown of the unit revealed that the failure was the result of a locked armature
caused by the poor condition of the motor's drive end bearing. The manufacturer reported that the
condition of the bearing would have likely manifested over several months or years and was not the
result of impact damage.

According to the aircraft manufacturer, the engine should run normally utilizing only the engine-driven
fuel pump during takeoffs, landings, and cruise flight. The electric boost pump is primarily used for

priming during engine start, during an inflight restart following an engine failure, and to supply fuel in
the event of an engine-driven fuel pump failure.

Medical and Pathological Information
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The San Juan County Coroner's Office performed an autopsy of the pilot and flight instructor. Both the
pilot's the flight instructor's cause of death was listed as "multiple blunt force trauma." A local
toxicology test showed that the pilot had a chest cavity blood/alcohol level of 0.013 g/100 mL, and the
autopsy report showed that he had 80% atherosclerotic disease in his right coronary artery. The report
did not indicate the presence of any drugs of abuse and no significant natural disease was identified.

Toxicology testing was performed on specimens of the pilot and flight instructor by the FAA Forensic
Sciences Laboratory. Samples from the flight instructor were negative for carbon monoxide, ethanol,
and all tested-for drugs.

Samples from the pilot detected 28 mg/dL ethanol in the blood (cavity). Additionally, testing detected
Atenolol, Triamterene, and Famotidine in the blood (cavity) and urine. It is likely that some or all of the
identified ethanol was from sources other than ingestion.

Atenolol is a beta blocker commonly used in the treatment of hypertension. Triamterene is a potassium-
sparing diuretic used in combination with other drugs for the treatment of hypertension (high blood
pressure) and edema, but is not generally considered impairing. Famotidine (INN) is a histamine H2-
receptor antagonist that inhibits stomach acid production, it is commonly marketed under the trade
names Pepcidine and Pepcid. Atenolol and Famotidine are generally not considered to be impairing.

Additional Information
|

Cross-Control Stalls
According to the FAA Airplane Flying Handbook (FAA-H-8083-3B),

The aerodynamic effects of the uncoordinated, cross-control stall can surprise the unwary pilot because
it can occur with very little warning and can be deadly if it occurs close to the ground. The nose may
pitch down, the bank angle may suddenly change and the airplane may continue to roll to an inverted
position, which is usually the beginning of a spin. It is therefore essential for the pilot to follow stall
recovery by reducing the AOA [angle of attack] until the stall warning has been eliminated, then roll
wings level using ailerons, and coordinate with rudder inputs before the airplane enters a spiral or spin.

A cross-control stall occurs when the critical AOA is exceeded with aileron pressure applied in one
direction and rudder pressure in the opposite direction, causing uncoordinated flight. A skidding cross-
control stall is most likely to occur in the traffic pattern during a poorly planned and executed base-to-
final approach turn in which the airplane overshoots the runway centerline and the pilot attempts to
correct back to centerline by increasing bank angle, increasing elevator back pressure, and applying
rudder in the direction of the turn (i.e. inside or bottom rudder pressure) to bring the nose around
further to align it with the runway. The difference in lift between the inside and outside wing will
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increase, resulting in an unwanted increase in bank angle. At the same time, the nose of the airplane
slices downward through the horizon. The natural reaction to this may be for the pilot to pull back on
the elevator control, increasing the AOA toward critical. Should a stall be encountered with these
inputs, the airplane may rapidly enter a spin. The safest action for an "overshoot" is to perform a go-
around. At the relatively low altitude of a base-to-final approach turn, a pilot should be reluctant to use
angles of bank beyond 30 degrees to correct back to runway centerline.

Administrative Information
|

Investigator In Charge (lIC): Stein, Stephen
Additional Participating Robert Shafer; Federal Aviation Administration; Des Moines, WA
Persons: Robert Collier; Mooney International Corp; Kerrville, TX
Troy Helgeson; Lycoming Engines; Williamsport, PA
Original Publish Date: April 13,2020
Last Revision Date:
Investigation Class: Class
Note: The NTSB traveled to the scene of this accident.
Investigation Docket: https://data.ntsb.gov/Docket?ProjectID=97975

The National Transportation Safety Board (NTSB) is an independent federal agency charged by Congress with
investigating every civil aviation accident in the United States and significant events in other modes of transportation—
railroad, transit, highway, marine, pipeline, and commercial space. We determine the probable causes of the accidents
and events we investigate, and issue safety recommendations aimed at preventing future occurrences. In addition, we
conduct transportation safety research studies and offer information and other assistance to family members and
survivors for each accident or event we investigate. We also serve as the appellate authority for enforcement actions
involving aviation and mariner certificates issued by the Federal Aviation Administration (FAA) and US Coast Guard, and
we adjudicate appeals of civil penalty actions taken by the FAA.

The NTSB does not assign fault or blame for an accident or incident; rather, as specified by NTSB regulation,
“accident/incident investigations are fact-finding proceedings with no formal issues and no adverse parties ... and are
not conducted for the purpose of determining the rights or liabilities of any person” (Title 49 Code of Federal Regulations
section 831.4). Assignment of fault or legal liability is not relevant to the NTSB'’s statutory mission to improve
transportation safety by investigating accidents and incidents and issuing safety recommendations. In addition,
statutory language prohibits the admission into evidence or use of any part of an NTSB report related to an accident in a
civil action for damages resulting from a matter mentioned in the report (Title 49 United States Code section 1154(b)). A
factual report that may be admissible under 49 United States Code section 1154(b) is available here.
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