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Aviation Investigation Final Report

Location: Skyforest, California Accident Number: WPR18LA069
Date & Time: January 17,2018, 11:30 Local Registration: N5562Q
Aircraft: Mooney M20E Aircraft Damage: Substantial

1 Serious, 1 Minor, 2

Defining Event: Aerodynamic stall/spin Injuries: None

Flight Conducted Under: Part 91: General aviation - Personal

Analysis

The private pilot reported that, a few minutes after departure for a cross-country flight and as the
airplane neared the top of a ridgeline, it encountered a downdraft, aerodynamically stalled, and then
impacted terrain. One of the passengers reported hearing an aural tone, which was consistent with the
stall warning horn, for several seconds before impact.

Weight and balance calculations determined that the airplane was loaded near its maximum gross weight
and had exceeded the forward center of gravity limit, which would have increased the airplane's stall
speed during the accident flight. The calculated density altitude was about 6,550 ft, which likely reduced
the available power and affected the climb rate.

A video of the final moments of the accident flight showed the airplane about 25 ft above ground level
when the airplane entered a high pitch attitude, followed immediately by a rapid descent, consistent with
an aerodynamic stall. According to the pilot, the airplane was about 1,000 ft above terrain when it
stalled; however, given the location of the camera and the pitch attitude that was observed, it is likely
that the airplane was within about 50 ft of terrain as the airplane crested the ridgeline. The pilot should
not have attempted to cross the ridgeline at such a low altitude; a higher altitude would have provided a
clearance zone to avoid turbulence and downdrafts. The pilot's failure to cross at a higher altitude
resulted in the airplane's encounter with a downdraft with insufficient altitude to recover from the stall.

The pilot reported that there was no evidence of any preaccident mechanical malfunctions or failures
with the airplane that would have precluded normal operation.
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Probable Cause and Findings

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

The pilot's failure to establish the proper airspeed after departure and to maintain adequate clearance
from a ridgeline in high-density and downdraft conditions and his subsequent exceedance of the
airplane's critical angle of attack, which resulted in an aerodynamic stall with insufficient altitude to
recover. Contributing to the accident was the pilot's inadequate preflight weight and balance
calculations, which failed to take into account the gross weight, high-altitude conditions, and center of
gravity limit.

Findings

Personnel issues Flight planning/navigation - Pilot

Aircraft Angle of attack - Capability exceeded
Personnel issues Aircraft control - Pilot

Aircraft Altitude - Not attained/maintained

Aircraft CG/weight distribution - Capability exceeded
Personnel issues Weight/balance calculations - Pilot

Aircraft Maximum weight - Not specified
Environmental issues Downdraft - Effect on operation
Environmental issues High density altitude - Effect on operation
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Factual Information

History of Flight

Enroute-climb to cruise Other weather encounter
Enroute-climb to cruise Aerodynamic stall/spin (Defining event)
Enroute-climb to cruise Collision with terr/obj (non-CFIT)

On January 17, 2018, about 1130 Pacific standard time, a Mooney M20E airplane, N5562Q, was
substantially damaged when it crashed in a parking lot near Skyforest, California. The private pilot
received serious injuries, and one passenger received minor injuries; the other two passengers were not
injured. The airplane was registered to Tangobravo Consulting LLC., Redlands, California, and operated
by the pilot under the provisions of Title 14 Code of Federal Regulations Part 91 as a personal flight.
Visual meteorological conditions prevailed, and no flight plan was filed. The flight originated from San
Bernardino International Airport (SBD), San Bernardino, California, about 1100 and was destined for
Black Bear, California.

The pilot reported that he departed SBD with 20 gallons of fuel onboard. About 5 minutes into the flight
and approximately 3 miles northwest of SBD, the airplane approached rising terrain that ascended from
about 1,800 ft to 5,700 ft over approximately 5.5 miles. The airplane was about 1,000 ft above ground
level (AGL) as it neared the top of the ridgeline. According to the pilot's recount, about that time the
airplane encountered a down draft and then aerodynamically stalled, which was immediately followed
by an impact with terrain.

According to one of the passengers, he heard three lengthened aural warnings prior to impact that were
later determined to be the airplane's stall warning horn. The first lasted about 4 to 5 seconds, the second
lasted about 3 to 4 seconds, and the third started as they crested the ridge and continued until impact.

A surveillance video from Santa's Village captured the airplane's final movements and showed it in
straight and level flight from the southwest about 25 ft AGL. As the airplane moved into the center of
the video frame, its pitch attitude increased, followed by a quick descent. The airplane impacted the
ground right wing first, then spun around to the right and came to rest in the parking lot. (see figure 1)
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Figur 1- Accident Diagrm.

The pilot reported that there were no preaccident mechanical malfunctions or failures with the airplane
that would have precluded normal operation.

The pilot did not submit the National Transportation Safety Board Pilot/Operator Aircraft
Accident/Incident Report Form 6120.1.

Pilot Information

Certificate: Private Age: 71,Male
Airplane Rating(s): Single-engine land Seat Occupied: Left

Other Aircraft Rating(s): None Restraint Used: Unknown
Instrument Rating(s): None Second Pilot Present: No
Instructor Rating(s): None Toxicology Performed: No

Medical Certification: Class 3 With waivers/limitations Last FAA Medical Exam: July 6,2016
Occupational Pilot: No Last Flight Review or Equivalent:

Flight Time: (Estimated)
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Aircraft and Owner/Operator Information

Aircraft Make: Mooney Registration: N5562Q
Model/Series: M20E NO SERIES Aircraft Category: Airplane
Year of Manufacture: 1965 Amateur Built:
Airworthiness Certificate: Normal Serial Number: 634
Landing Gear Type: Tricycle Seats: 4
Date/Type of Last Unknown Certified Max Gross Wt.: 2575 Ibs
Inspection:
Time Since Last Inspection: Engines: 1 Reciprocating
Airframe Total Time: Engine Manufacturer: LYCOMING
ELT: Engine Model/Series: 10360 SER
Registered Owner: On file Rated Power:
Operator: On file Opfdrating Certificate(s) None

Held:

Meteorological Information and Flight Plan

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

Observation Facility, Elevation: KSBD,1159 ft msl Distance from Accident Site: 9 Nautical Miles

Observation Time: 18:48 Local Direction from Accident Site: 201°

Lowest Cloud Condition: Scattered / 15000 ft AGL Visibility 7 miles

Lowest Ceiling: Visibility (RVR):

Wind Speed/Gusts: / Turbulence Type / None
Forecast/Actual:

Wind Direction: Turbulence Severity / N/A
Forecast/Actual:

Altimeter Setting: 30.19 inches Hg Temperature/Dew Point: 23°C/1°C

Precipitation and Obscuration: No Obscuration; No Precipitation

Departure Point: SAN BERNARDINO, CA Type of Flight Plan Filed: None

(SBD)
Destination: BIG BEAR CITY, CA (L35) Type of Clearance: None
Departure Time: 11:00 Local Type of Airspace: Class G

The 1149 recorded weather observation at SBD, located about 9 nm southwest of the accident site,
included wind calm, visibility 7 statute miles, scattered ceiling 15,000 ft, temperature 23° C, dew point
1° C, and an altimeter setting of 30.19 inches of mercury. The calculated density altitude at the accident
site was about 6,550 ft.
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Wreckage and Impact Information

Crew Injuries: 1 Serious Aircraft Damage: Substantial

Passenger 1 Minor, 2 None Aircraft Fire: None

Injuries:

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 1 Serious, 1 Minor, 2 None Latitude, 34.233333,-117.170555(est)
Longitude:

Additional Information

Airplane Weight & Balance

According to the airplane's most recent weight and balance calculation sheet, the airplane had an empty
weight of 1,629.1 lbs., and a maximum gross weight of 2,575 Ibs. The airplane's weight & balance was
calculated with a pilot and front seat passenger's weight of 380 Ibs., a rear seat passenger's weight of 390
Ibs., and 120 1bs. of fuel. The weight of the airplane at the time of the accident was about 2,519.1 1bs.,
and the center of gravity (CG) was about 42.66 inches.

Calculations using the occupants' weight resulted in a gross weight below the maximum allowable, but
with CG values about 4 inches forward of the allowable envelope. (See weight and balance calculation
sheet in docket for more information)

Forward CG

The FAA Pilot's Handbook of Aeronautical Knowledge states,

"The aircraft stalls at a higher speed with a forward CG location. This is because the stalling AOA
[angle of attack] is reached at a higher speed due to increased wing loading."

Mountain Flying
Excerpts from FAA-P-8740-60, Tips on Mountain Flying stated the following:

Effects on Performance
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At higher density altitudes, takeoff and landing distances are increased, rate of climb and actual service
ceiling are decreased, true airspeed is higher for a given indicated airspeed, and turning radius is larger
at high altitude at a given indicated airspeed. To help regain some of the lost takeoff and landing
performance at high density altitudes, you should reduce the weight at which you fly the airplane to no
more than 90% of maximum gross weight.

Ridge and Pass Crossing

On most mountain flights, you will need to cross at least one ridge or pass. Experienced pilots
recommend crossing a ridge or pass at the ridge elevation plus at least 1,000 feet. If the winds at
mountain top level are above 20 knots, increase that to 2,000 feet. Plan to be at that altitude at least three
miles before reaching the ridge and stay at that altitude until at least three miles past it. This clearance
zone will give you a reasonable safety zone to avoid the most severe turbulence and down drafts in
windy conditions.
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Administrative Information
|

Investigator In Charge (lIC): Vanover, Jackie

Additional Participating Bruce Thielbar; FAA; Riverside, CA
Persons:

Original Publish Date: March 18,2019

Last Revision Date:

Investigation Class: Class
Note: The NTSB did not travel to the scene of this accident.
Investigation Docket: https://data.ntsb.gov/Docket?ProjectID=96625

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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https://www.ntsb.gov/about/organization/AS/Pages/aviation-classification.aspx
http://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateFactualReport/96625/pdf

