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Aviation Investigation Final Report

Location: Vero Beach, Florida Accident Number: ERA19LA097

Date & Time: February 8, 2019, 17:06 Local Registration: N9219J

Aircraft: Piper PA28 Aircraft Damage: Substantial

Defining Event: Loss of engine power (total) Injuries: 1 None

Flight Conducted Under: Part 91: General aviation - Personal

Analysis 

The pilot was flying in the airport traffic pattern practicing touch-and-go landing maneuvers. On his 
third approach, the air traffic controller directed him to extend the downwind leg of the traffic pattern. 
On final approach, the engine rpm dropped, and the pilot felt the airplane "sinking." The pilot did not 
perform any checklists but advised air traffic control that he would be making an emergency landing and 
advanced the throttle lever. The engine momentarily produced more power but then lost total power 
when the airplane was about 500-600 ft above ground level; the propeller windmilled. The pilot did not 
attempt to perform any other remedial actions, such as applying carburetor heat, to restore power and 
executed a forced landing on a nearby gravel road. During the landing, the airplane impacted a utility 
pole and trees and sustained substantial damage to the wings and stabilator.

Postaccident examination of the engine, which included a successful engine test run, revealed no 
evidence of any preimpact malfunctions or failures that would have precluded normal operation. The 
weather conditions at the time of the accident were conducive to serious carburetor icing at descent 
engine power settings. Because postaccident examination of the engine revealed no anomalies, it is 
likely that the loss of engine power was a result of carburetor ice accumulation. When asked, the pilot 
stated that carburetor heat was only appropriate for simulated engine-out procedures. However, 
according to the pilot's operating handbook for the airplane make/model, carburetor heat should be used, 
if required, during a normal descent. The pilot failed to properly assess that conditions were conducive 
to carburetor icing and apply carburetor heat before the reduction in engine power.

Probable Cause and Findings
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The National Transportation Safety Board determines the probable cause(s) of this accident to be:
The pilot's failure to use carburetor heat while operating the airplane in weather conditions and 
at engine power settings conducive to the formation of carburetor ice, which resulted in a loss 
of engine power due to carburetor icing and the subsequent forced landing.

Findings

Personnel issues Use of equip/system - Pilot

Environmental issues Conducive to carburetor icing - Contributed to outcome

Environmental issues Pole - Contributed to outcome

Environmental issues Tree(s) - Contributed to outcome
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Factual Information

History of Flight

Approach-VFR pattern final Loss of engine power (total) (Defining event)

Landing Off-field or emergency landing

On February 8, 2019, at 1706 eastern standard time, a Piper PA-28-161, N9219J, was substantially 
damaged when it impacted a utility pole and trees during a forced landing near Vero Beach, Florida. The 
private pilot was uninjured. The airplane was registered to FlightSafety International and operated as a 
Title 14 Code of Federal Regulations Part 91 personal flight. Visual meteorological conditions prevailed 
at the time of the accident and no flight plan was filed for local flight that originated from the Vero 
Beach Regional Airport (VRB), Vero Beach, Florida.

According to the pilot, he was flying in the airport traffic pattern to practice touch-and-go landing 
maneuvers. On his third approach, the air traffic controller directed him to extend the downwind leg of 
the traffic pattern. On final approach, the engine power output decreased, and the pilot noted a "sinking" 
feeling. He stated that he did not perform any checklists but advised air traffic control that he would be 
making an emergency landing. He advanced the throttle lever, and the engine momentarily produced 
more power before losing total power about 500-600 ft above ground level (agl) while the propeller 
continued to windmill. The pilot stated that he was not using Carburetor Heat at the time and that there 
was no time to perform remedial actions such as switching fuel tanks, applying carburetor heat, or using 
the emergency checklist, but that he did retract the fully-extended flaps. When he determined that he 
would not reach the runway, he executed a forced landing on a nearby gravel road. During the landing, 
the airplane impacted a utility pole, trees, and shrubs, coming to rest in the grass after rotating 180°.

In a post-accident interview, when asked when he typically applied carburetor heat, the pilot responded 
that the it was appropriate to apply carburetor heat when practicing a simulated engine out procedure. 
When asked if there were other instances when it might be appropriate to use carburetor heat, he 
reiterated that it was only appropriate for simulated engine out procedures.
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Pilot Information 

Certificate: Private Age: 21,Male

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

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

Instrument Rating(s): None Second Pilot Present: No

Instructor Rating(s): None Toxicology Performed: No

Medical Certification: Class 1 Without 
waivers/limitations

Last FAA Medical Exam: November 18, 2017

Occupational Pilot: No Last Flight Review or Equivalent: November 19, 2018

Flight Time: (Estimated) 128 hours (Total, all aircraft), 128 hours (Total, this make and model), 62 hours 
(Pilot In Command, all aircraft), 55 hours (Last 90 days, all aircraft), 28 hours (Last 30 days, all 
aircraft), 1 hours (Last 24 hours, all aircraft)

According to Federal Aviation Administration (FAA) records, the pilot held a private pilot certificate 
with a rating for airplane single-engine land. He was issued an FAA first-class medical certificate with 
no limitations on November 18, 2017. A review of the pilot's logbook revealed 128 total hours of flight 
experience, all of which were in the accident airplane make and model.

The four-seat, single-engine, low-wing, fixed landing gear-equipped airplane was manufactured in 1988 
and powered by a Lycoming O-320-D3 engine, rated to produce 160 horsepower. Its most recent 
Approved Airworthiness Inspection Program inspection was completed on February 7, 2019, at 14,682 
aircraft hours. The engine had accrued 9,211 total hours of operation; of which, 431 hours were since the 
last major overhaul. The operator's records indicated the airplane had been flown 10.3 hours since the 
last inspection.
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Aircraft and Owner/Operator Information 

Aircraft Make: Piper Registration: N9219J

Model/Series: PA28 161 Aircraft Category: Airplane

Year of Manufacture: 1988 Amateur Built:

Airworthiness Certificate: Normal; Utility Serial Number: 2841028

Landing Gear Type: Tricycle Seats: 4

Date/Type of Last 
Inspection:

February 7, 2019 AAIP Certified Max Gross Wt.: 2325 lbs

Time Since Last Inspection: 10 Hrs Engines: 1 Reciprocating

Airframe Total Time: 14682.5 Hrs as of last 
inspection

Engine Manufacturer: Lycoming

ELT: C126 installed, not activated Engine Model/Series: O-320-D3G

Registered Owner: FlightSafety International Rated Power: 160 Horsepower

Operator: FlightSafety International Operating Certificate(s) 
Held:

Pilot school (141)

Meteorological Information and Flight Plan

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

Observation Facility, Elevation: VRB,23 ft msl Distance from Accident Site: 1 Nautical Miles

Observation Time: 16:53 Local Direction from Accident Site:

Lowest Cloud Condition: Visibility 10 miles

Lowest Ceiling: Overcast / 5500 ft AGL Visibility (RVR):

Wind Speed/Gusts: 9 knots / None Turbulence Type 
Forecast/Actual:

Unknown / None

Wind Direction: 50° Turbulence Severity 
Forecast/Actual:

N/A / N/A

Altimeter Setting: 30.2 inches Hg Temperature/Dew Point: 23°C / 17°C

Precipitation and Obscuration: No Obscuration; No Precipitation

Departure Point: Vero Beach, FL (VRB ) Type of Flight Plan Filed: None

Destination: Vero Beach, FL (VRB ) Type of Clearance: VFR

Departure Time: 16:30 Local Type of Airspace: Class D

At 1653, the reported weather at VRB included overcast clouds at 5,500 ft agl, 10 miles visibility, and 
wind from 050° at 9 knots. The temperature was 23° C, the dew point was 17° C, and the altimeter 
setting was 30.20 inches of mercury. The calculated relative humidity at this temperature and dewpoint 
was 71%.

A High Resolution Rapid Refresh numerical model for the time of the accident was obtained from 
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archive data at the NOAA Air Resource Laboratory over the accident site coordinates. The sounding 
depicted a temperature inversion due to subsidence at 6,724 ft with drying conditions immediately above 
the inversion. The Rawinsonde Observation algorithm indicated a high probability of carburetor icing 
from the surface to the inversion or through 5,000 ft.

According to a Carburetor Icing-Probability Chart recommended by the Australian Transport Safety 
Bureau, the atmospheric conditions at the time of the accident were "conducive to moderate icing at 
cruise power and serious icing at descent power." FAA Advisory Circular 20-113 explains, "To prevent 
accidents due to induction system icing, the pilot should regularly use [carburetor] heat under conditions 
known to be conducive to atmospheric icing and be alert at all times for indications of icing in the fuel 
system."

Airport Information

Airport: Vero Beach Rgnl VRB Runway Surface Type:
Airport Elevation: 24 ft msl Runway Surface Condition: Dry;Vegetation
Runway Used: IFR Approach: None
Runway Length/Width:  VFR Approach/Landing: Forced landing;Traffic 

pattern

Wreckage and Impact Information 

Crew Injuries: 1 None Aircraft Damage: Substantial

Passenger 
Injuries:

Aircraft Fire: None

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 1 None Latitude, 
Longitude:

27.664167,-80.42472(est)

The left-wing leading edge showed inward crushing. The left flap was impact damaged in an upward 
direction. The left outer 18-inches of the stabilator was bent upward about 15°. The right wingtip was 
crushed and the right-wing leading edge, inboard of the right fuel tank, was fractured back to the main 
spar as a result of utility pole impact. The landing gear was fractured off and one propeller blade was 
bent aft. The propellers exhibited no rotational scoring.
The external engine exam revealed no impact damage. The spark plugs were removed and visually 
examined with no anomalies noted. Rotation of the engine's crankshaft produced compression on all 
four cylinders. Valvetrain movement was observed when the crankshaft was rotated, and the impulse 
couplings could be heard from the magnetos. Examination of the cylinders with a lighted borescope 
revealed no damage to the cylinder walls or pistons. Fuel was present throughout the fuel system, 
carburetor, and fuel filter. The fuel was blue, clear, and consistent with 100-low-lead aviation fuel.

Mechanics employed by the operator installed a loaner propeller on the engine in order to perform an 
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engine test run under the supervision of an NTSB investigator. The engine started after the first rotation 
of the propeller and no anomalies were noted in the engine operation. The magnetos, primer, and 
carburetor heat were tested, and no anomalies were noted. The test run was accomplished utilizing fuel 
plumbed from the left fuel tank. Air was blown through the fuel lines from the right fuel tank indicating 
that no obstructions were present in those lines. In addition, the gascolator fuel screen was removed, 
examined and found to be clean and free of debris. 

Additional Information

According to the normal procedures section of the airplane's Pilot's Operating Handbook (POH), the 
fourth step that should be performed as part of the normal descent is: Carburetor Heat . . . . . . ON if 
required.

Review of the POH amplified emergency procedures for engine roughness revealed, "Engine roughness 
is usually due to carburetor icing which is indicated by a drop in RPM and may be accompanied by a 
slight loss of airspeed or altitude. If too much ice is allowed to accumulate, restoration of full power may 
not be possible; therefore, prompt action is required. Turn carburetor heat on. RPM will decrease 
slightly and roughness will increase. Wait for a decrease in engine roughness or an increased in RPM, 
indicating ice removal. If there is no change in approximately one minutes, return the carburetor heat to 
OFF."

According to the emergency procedures section of the POH, the following are the first three steps that 
should be performed in the event of engine roughness in flight:
Carburetor Heat . . . . . . . ON
If roughness continues after one minute:
Carburetor Heat . . . . . . . OFF

According to the emergency procedures section of the POH, the fourth action that should be performed 
in the event of an engine power loss in flight was:
Carburetor Heat . . . . . . . ON. 
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Administrative Information

Investigator In Charge (IIC): Spencer, Lynn

Additional Participating 
Persons:

Gabriele Rotunda; FAA/FSDO; Orlando, FL

Original Publish Date: August 10, 2020

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=98968

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.

https://www.ntsb.gov/about/organization/AS/Pages/aviation-classification.aspx
http://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateFactualReport/98968/pdf

