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Aviation Investigation Final Report

Location: Blackshear, Georgia Accident Number: ERA17FA027

Date & Time: October 21, 2016, 14:30 Local Registration: N10EB

Aircraft: Nanchang CJ6 Aircraft Damage: Substantial

Defining Event: Midair collision Injuries: 1 Fatal

Flight Conducted Under: Part 91: General aviation - Personal

Analysis 

The accident occurred during the third formation of a four-airplane formation flight when two of the 
airplanes, call sign Bama 3 and call sign Bama 1, collided midair. After performing three successful 
formations involving pitchouts and rejoin maneuvers at an altitude of 2,500 ft msl, the pilots began a 
fourth rejoin maneuver. The lead airplane, Bama 1 was established in a right turning rejoin. The second 
airplane in the formation, Bama 2, joined the lead airplane on the inside of the turn, about 45° aft of 
Bama 1's right wing. The third airplane in the formation, Bama 3, was expected to approach from the 
inside of the turn and cross behind and under the formation to join the outside of the turn off of Bama 1's 
left wing. However, during the approach, the pilot of Bama 3 was forward of (actue), instead of behind, 
Bama 1's position. In addition, the Bama 3 airplane had a high closure rate, and the Bama 3 pilot did not 
announce that he was "overshooting" in accordance with the formation flying group's published 
guidelines; An overshoot is necessary to dissipate the energy of an approaching airplane with a high rate 
of closure by flying wide to the outside of the formation. 

The pilot of Bama 1 saw that the Bama 3 pilot was approaching at an acute angle and high closure rate 
and instructed him over the radio to "take it to the outside" to overshoot. As Bama 3 approached Bama 1 
from the right, the Bama 1 pilot saw Bama 3 pass under his airplane from the right and expected to see 
the airplane emerge off of Bama 1's left side. However, the pilot of Bama 2 reported that, as Bama 3 
passed under Bama 1, Bama 3 climbed steeply and collided with Bama 1. The propeller of Bama 1 
struck the tail of Bama 3 as it climbed, severing the tail from the airplane. Bama 3 then pitched down, 
entered uncontrolled flight, and impacted terrain.

Initially, the pilot of Bama 3 mismanaged the rejoin maneuver by closing with the lead at to high of a 
rate, remaining forward of the lead airplane, and not recognizing that his airplane was directly 
approaching the lead airplane. He then failed to properly conduct an overshoot maneuver that would 
take him below and behind the lead airplane and instead, passed directly underneath the lead airplane 
from the right and initiated a climb before his airplane was clear of the lead, which resulted in the 
collision. 
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The autopsy results for the Bama 3 pilot found evidence of mild coronary artery disease, which did not 
affect the pilot's performance during the accident flight. Toxicological testing indicated that the Bama 3 
pilot had used marijuana, but the amount of tetrahydrocannabinol (THC, the active component in 
marijuana) was too low to be quantified. While the amount of THC's inactive metabolite could be 
quantified, there was not sufficient evidence to determine whether the pilot's marijuana use contributed 
to the accident.

Probable Cause and Findings

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

The Bama 3 pilot's failure to properly conduct an overshoot maneuver and his premature climb before he 
was clear of the lead airplane, Bama 1, which lead to a midair collision. 

Findings

Personnel issues Incorrect action performance - Pilot
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Factual Information

History of Flight

Maneuvering Midair collision (Defining event)

Maneuvering Loss of control in flight

HISTORY OF FLIGHT

On October 21, 2016, about 1430 eastern daylight time, an experimental Nanchang CJ-6A airplane, 
N10EB, impacted terrain near Blackshear, Georgia, after a midair collision while maneuvering in 
formation with another experimental Nanchang CJ-6A airplane, N33CY. The private pilot of N10EB 
was fatally injured, and the airplane was substantially damaged by impact forces and a postcrash fire. 
The airline transport pilot and the passenger aboard N33CY were not injured, and the airplane sustained 
minor damage. Both airplanes were privately owned and operated. Both flights were being operated 
under the provisions of Title 14 Code of Federal Regulations (CFR) Part 91 as personal flights. Visual 
meteorological conditions prevailed at the time of the accident, and no flight plan had been filed for 
either of the local flights, which departed from Waycross-Ware County Airport (AYS), Waycross, 
Georgia.

The formation flight was a part of an event organized by the Red Star Pilots Association. One purpose of 
the event was for the association's members to practice their formation flying skills. The two accident 
airplanes were part of a four-airplane formation, with N10EB in the No. 3 position in the formation and 
N33CY in the No. 1 (lead) position. The formation flight was conducted with two other Nanchang 
airplanes and involved a "fingertip strong" left formation, in which there are an even number of 
airplanes in formation, the left side of the formation has an extra airplane on the left (outside) when 
looked at from above. 

For the formation flight, the call sign "Bama" was used. Bama 1 was the lead airplane, and Bama 2 
through 4 were the second through fourth airplanes in the formation, respectively; Bama 1 and Bama 3 
were the airplanes involved in the midair collision. Bama 1 had a passenger in the rear seat, and Bama 2 
and 4 each had a safety pilot in the rear seat because the Bama 2 pilot was in a training status and the 
Bama 4 pilot was receiving a "recommendation ride" for formation proficiency. The Bama 1 pilot stated 
that the Bama 3 pilot had proficiency status for the formation flight. 

About 1400, the four airplanes took off in staggered 15-second spacing. The airplanes departed the 
traffic pattern to the northeast where they began several different formation maneuvers, including pitch-
outs and subsequent rejoins. 

The accident occurred during the fourth pitch-out and rejoin maneuver of the day. The airplanes in the 
formation had successfully executed three pitchouts and rejoin maneuvers. During the fourth rejoin 
maneuver, at an altitude of about 2,500 ft mean sea level (msl), Bama 1, the lead airplane, was 
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established in a standard-rate right turn, and Bama 2, after maneuvering inside of the turn, was 
positioned aft and to the right of Bama 1.

Bama 3 was expected to maneuver toward the left formation spot on the outside of the turn and off the 
left wing of Bama 1 (see figure 1). Bama 4 was following about 1,000 ft behind Bama 3 and had not yet 
performed his rejoin maneuver. The Bama 1 pilot reported that he saw Bama 3 approaching from the 
right at an acute angle (forward of the desired bearing line and at a high aspect angle), at a high rate of 
closure, and the pilot was not adjusting the airplane's flight path. The Bama 1 pilot announced on the 
radio, "Bama [3] you are overshooting. Take it to the outside!" The Bama 1 pilot further reported that 
Bama 3 had "disappeared under my [airplane's] right front." The Bama 1 pilot then looked to the left 
because he expected to see Bama 3 emerge from under his airplane and continue the lateral movement 
outside of the formation's turn, but instead the collision occurred. 

Figure 1. Bama 1 pilot's depiction of the formation of airplanes before the accident. Red annotations 
added for clarity.

The Bama 2 pilot reported that, during the rejoin maneuver, his airplane was positioned off of Bama 1's 
right wing. The Bama 2 pilot stated that he heard the radio call "underrun" and then saw Bama 3 below 
Bama 1. The Bama 2 pilot also stated that the Bama 3 climbed steeply and impacted Bama 1. The Bama 
4 pilot reported that, when his airplane was about 1,000 ft from the other airplanes in the formation, he 
saw Bama 3 suddenly pitch up and then saw that the airplane's horizontal stabilizer had separated from 
the fuselage. 
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Following Bama 3's impact with Bama 1, the entire tail of Bama 3 separated. Bama 3 then pitched 
down, entered uncontrolled flight, and impacted terrain. After the collision, Bama 1 maneuvered toward 
AYS and landed safely.

PERSONNEL INFORMATION

The Bama 3 pilot, age 65, held a Federal Aviation Administration (FAA) private pilot certificate with an 
airplane single-engine land rating. He held an FAA third-class medical certificate with the limitation to 
wear corrective lenses. His most recent medical examination occurred on July 9, 2015, at which time he 
reported 1,020 hours total flight experience and 50 hours during the last 6 months. The pilot's logbooks 
were not recovered. 

The Bama 1 pilot, age 67, held an FAA airline transport pilot certificate with airplane single- and multi-
engine land. He also held a flight instructor certificate with a rating for airplane single-engine. He held 
an FAA second-class medical certificate without any limitations and reported 18,500 hours total flight 
experience on his FAA medical certificate application dated June 23, 2016. The pilot also reported 61 
hours of flight experience in Nanchang CJ-6A airplanes with 13 and 3 hours in the previous 90 and 30 
days, respectively. 

At the time of the accident, both the Bama 3 and Bama 1 pilots were qualified as a Formation and Safety 
Team (FAST) cardholders. The Bama 3 pilot had qualified as a FAST wingman in 2007. The Bama 1 
pilot had qualified as a FAST wingman in 2004 and as a FAST lead pilot in 2010. According to the 
FAA, pilots who possess FAST cards "have received sufficient training and have been evaluated to 
conduct formation flying in a safe manner."

AIRCRAFT INFORMATION

The Bama 3 airplane (N10EB) was manufactured in 1969 and contained a Vedeneye M14P 360-
horsepower radial engine and a wooden three-blade constant-speed propeller. The airplane received a 
special airworthiness certificate, experimental exhibition, on August 12, 2004. The Bama 3 pilot 
purchased the airplane on August 9, 2004. At the time of the airplane's last annual inspection on 
November 18, 2015, the airplane had accumulated a total of 3,760 hours on the airframe and a total of 
1,011 hours on the engine.

The Bama 1 airplane (N33CY) was manufactured in 1985 and contained a Housai HS-6A, 285-
horsepower radial engine and a metal two-blade constant-speed propeller. The airplane received a 
special airworthiness certificate, experimental exhibition, on October 6, 2008. At the time of the 
airplane's last annual inspection on September 16, 2016, the airplane had accumulated a total of 3,122 
hours on the airframe. The total number of hours that the engine had accumulated since the last annual 
inspection could not be determined from the available evidence. 

Both airplanes were low-wing designs of semi-monocoque construction with tandem seating under a 
bubble-top plexiglass canopy windscreen.

METEOROLOGICAL INFORMATION
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The AYS 1415 weather observation indicated the following: wind from 320° at 12 knots, visibility 10 
statute miles, clear sky, temperature 28°C, dew point 12°C, and altimeter setting 29.79 inches of 
mercury. 

AIRPORT INFORMATION

AYS was a public, nontowered, uncontrolled airport located 3 miles northwest of Waycross, Georgia. 
AYS had three asphalt runways, 01/19, 05/23, and 13/31. Communications on the CTAF/UNICOM for 
AYS were not recorded at the time of the accident.

WRECKAGE AND IMPACT INFORMATION

Bama 3

The Bama 3 main wreckage was located in a dirt field about 8 miles northeast of AYS. All sections of 
the airplane except for the empennage, which was missing aft of the vertical stabilizer fairing, were 
found in the main wreckage debris field. The empennage came to rest about 1,200 ft southwest of the 
main wreckage. The nose of the airplane was oriented on a 35° heading. All major structural 
components of the airplane were accounted for at the scene.

The airplane sustained significant compression damage during ground impact. The bottom of the 
airframe was flattened, and buckling was observed throughout the entire fuselage and on both wings. 
The engine remained attached to the firewall. The propeller assembly remained attached to the engine at 
the crankshaft/propeller flange junction. The propeller blades were shattered about 9 inches from the 
spinner, and fragments of the blades on both sides of the propeller arc were found up to 25 ft from the 
wreckage. Examination of the engine and the propeller revealed no evidence of mechanical malfunctions 
or failures that would have precluded normal operation.

The left and right wings remained attached to the fuselage and exhibited span-wise buckling. The fuel 
tanks remained intact, and about 25 gallons of fuel remained. During impact, the header fuel tank behind 
the engine ruptured, resulting in a post accident fire that consumed the cockpit area, including 
instrumentation, gauges, and switches.

The control surfaces remained attached and control continuity was confirmed by operation of both left 
and right ailerons through the forward and aft control sticks. Rudder control continuity was confirmed. 
All rudder cables showed evidence of overload and were traced to their respective locations in the tail 
assembly and through the fuselage to the rudder pedals. Flight control continuity was verified from the 
respective flight control surfaces to the cockpit. 
The left vertical stabilizer, left elevator, and rudder all showed signs of propeller blade strike damage. 
There were blade strike impact marks on the fuselage 12 inches aft of the vertical stabilizer fairing; a 
slice about 24 inches long propagated the entire diameter of the fuselage.

Bama 1

The Bama 1 propeller had numerous gouges and scrapes along the length of both propellers blades, with 
one propeller blade exhibiting gouging that penetrated ¾ inch into the leading edge of the propeller. 
Both propeller blade tips were curved slightly outward. Paint transfer marks in dark blue and red (the 
colors of the Bama 3 airplane) were observed on the propeller. In addition, about 4 ft from the right 
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wing root, there were several scrapes and a dent on the top side of the right wing leading edge that 
appeared along with dark blue paint transfer marks. 

MEDICAL AND PATHOLOGICAL INFORMATION

The Georgia Bureau of Investigation, Division of Forensic Sciences, Decatur, Georgia, performed an 
autopsy of the Bama 3 pilot, and the autopsy report stated that the cause of death was multiple injuries. 
The autopsy report noted an area of 50% stenosis in the proximal left anterior descending coronary 
artery.

The FAA's Bioaeronautical Research Sciences Laboratory, Oklahoma City, Oklahoma, performed 
toxicology testing on the Bama 3 pilot. No carbon monoxide or ethanol was identified. 
Tetrahydrocannabinol (the active component in marijuana) was identified in lung and cavity blood, but 
the amount could not be quantified. The laboratory can quantify amounts of THC that are at least0.001 
µg/ml. THC's inactive metabolite, tetrahydrocannabinol carboxylic acid, was identified at 0.0487 ug/g in 
lung and at 0.0071 ug/ml in cavity blood.

ADDITIONAL INFORMATION

The Red Star Pilots Association formation manual, which stated that all members must read and 
comprehend detailed the procedures for conducting formation flying, including the steps required to 
rejoin a formation. Chapter 6, Ship Maneuvers, pages 58 and 59, stated the following:

TURNING REJOIN

Once all the wingmen have called in position, the flight leader will rock his wings to initiate the rejoin, 
and then begin a turn in either direction, using approximately 25° to 30° of bank. The flight leader will 
maintain a constant bank, a constant airspeed and a constant altitude while the wingmen maneuver to 
rejoin. 

If rejoin airspeed has not been briefed, or if Lead is not within 10 knots of the briefed rejoin airspeed, 
Lead will make a radio call announcing the airspeed. Once the rejoin has been initiated, wing pilots can 
expedite the rejoin by accelerating and holding up to 10 knots or +10% of additional airspeed. 

When the leader signals the rejoin and establishes the rejoin turn, all wingmen should use the six-step 
procedure….summarized here:

STEP 1

Push up the power. The goal is to add a minimum of 10 knots or +10% of the leader's rejoin airspeed as 
expeditiously as possible.

STEP 2

Determine position inside or outside of the leader's turn circle (TC). If the leader's AA remains stable 
with an increasing LOS rate, the wingman is inside the TC. If the Leader's AA continues to increase with 
a low LOS rate, the wingman is outside the TC.
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STEP 3

If inside the turn circle, start pulling lead pursuit to capture and maintain the rejoin bearing line. Check 
airspeed and stay as close to the leader's altitude as possible. If the rejoin is stable approaching route 
position, continue into fingertip to complete the rejoin.

STEP 4

If outside the turn circle, get to the TC ASAP by flying toward the reference point on the horizon where 
the leader started his rejoin turn. This will preserve turning room and prevent an uncontrollable, very 
acute rejoin.

STEP 5

When the leader's AA stabilizes, and the LOS rate starts increasing, the wingman is inside the turn 
circle. Now, the wingman should proceed with Step 3 and complete an inside the TC rejoin.

STEP 6

Number 3 and #4 must complete their rejoin to the corresponding fingertip position on the outside of the 
leader's turn circle. If these wingman approach route position with a stabilized rejoin, they should 
maintain their overtake and simply perform a cross-under to their corresponding position. As the 
overtake rate increases, wingman should cross-under farther back to give themselves more time outside 
the leader's turn circle to dissipate excessive overtake.

OVERSHOOT

With the 4-ship rejoin, there are two additional aircraft in motion, moving up the bearing line toward 
Lead. When executing individual rejoins, such as after a pitchout, the wingmen will "join by the 
numbers." In other words, each wingman will join on Lead, in turn. As an example, #4 will not join on 
#3 before #3 has rejoined with Lead. This allows #2 to overshoot, if required, and gives #3 and #4 time 
and space to react to this overshoot and preserve their ability to complete their own rejoin. 

Signal 

There is no signal for an overshoot, however, the wingman will make a radio call to advise the flight 
leader that he is executing the overshoot ("Bigdog 2, overshooting").

Description

Once #2 has completed the rejoin via the overshoot, #3 and #4 can recommence their rejoins. Both 
should pull lead to reacquire the bearing line, push up the power, and descend, if required, to keep sight 
of the lead element. Now, they both complete their rejoins by flying Step 5 and 6. If #3 has excess Vc 
[design cruise speed] and cannot move directly into the fingertip position on the outside of the turn, he 
can use reduced power, speed brakes, and fly a wider echelon or fingertip position until his Vc allows 
him to slide into normal fingertip position. Number 4 should not complete his rejoin until #3 is in 
fingertip. Number 4 can use the same procedures if excess Vc needs to be dissipated. Number 3 and #4 



Page 9 of 24 ERA17FA027

must not be overly aggressive dissipating Vc and hurry to get into position. They must use the same care 
completing their rejoins as #2 does when using overshoot procedures.

Performance Guidelines

• Wingman will recognize the excess closure in a timely manner and in a smooth, controlled maneuver, 
execute the overshoot.
• Number 3 and #4 will delay their rejoins, as required, to keep #2 in sight and give him time and space 
to complete the rejoin via the overshoot.
• If #3 and/or #4 need to dissipate excess Vc, they will do so in a controlled fashion on the outside of the 
leader's turn.

Common Errors

• Not recognizing excessive closure
• Flying to a lateral position forward of Lead's 3/9 line
• After overshooting as #2, flying to an elevation position higher than Lead
• After overshooting as #2, not making a radio call advising
• Lead of the overshoot
• Number 3 and/or #4 not giving #2 enough time or space to complete the rejoin via the overshoot.
• Number 3 and/or #4 dissipating excess Vc on the outside of the turn in an overly aggressive manner.

Figure 2. Overshoot maneuver depicted in Red Star Pilots Association formation manual. The figure 
represents a left-hand turn and does not represent the accident formation flight. 
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Pilot Information 

Certificate: Private Age: 65,Male

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

Other Aircraft Rating(s): None Restraint Used: 5-point

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

Instructor Rating(s): None Toxicology Performed: Yes

Medical Certification: Class 3 With waivers/limitations Last FAA Medical Exam: July 9, 2015

Occupational Pilot: No Last Flight Review or Equivalent: March 28, 2015

Flight Time: 1020 hours (Total, all aircraft)

Aircraft and Owner/Operator Information 

Aircraft Make: Nanchang Registration: N10EB

Model/Series: CJ6 A Aircraft Category: Airplane

Year of Manufacture: 1969 Amateur Built:

Airworthiness Certificate: Experimental (Special) Serial Number: 1532010

Landing Gear Type: Retractable - Tricycle Seats: 2

Date/Type of Last 
Inspection:

November 18, 2015 Annual Certified Max Gross Wt.: 3086 lbs

Time Since Last Inspection: Engines: 1 Reciprocating

Airframe Total Time: 3760 Hrs as of last inspection Engine Manufacturer: Vedeneye

ELT: Installed, not activated Engine Model/Series: M-14P

Registered Owner: On file Rated Power: 360 Horsepower

Operator: On file Operating Certificate(s) 
Held:

None
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Meteorological Information and Flight Plan

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

Observation Facility, Elevation: KAYS,141 ft msl Distance from Accident Site: 7 Nautical Miles

Observation Time: 20:15 Local Direction from Accident Site: 60°

Lowest Cloud Condition: Clear Visibility 10 miles

Lowest Ceiling: None Visibility (RVR):

Wind Speed/Gusts: 12 knots / Turbulence Type 
Forecast/Actual:

 / 

Wind Direction: 320° Turbulence Severity 
Forecast/Actual:

 / 

Altimeter Setting: 29.79 inches Hg Temperature/Dew Point: 28°C / 12°C

Precipitation and Obscuration: No Obscuration; No Precipitation

Departure Point: WAYCROSS, GA (AYS ) Type of Flight Plan Filed: None

Destination: WAYCROSS, GA (AYS ) Type of Clearance: Unknown

Departure Time: 15:30 Local Type of Airspace: Class E

Airport Information

Airport: WAYCROSS-WARE COUNTY AYS Runway Surface Type:
Airport Elevation: 141 ft msl Runway Surface Condition: Unknown
Runway Used: IFR Approach: None
Runway Length/Width:  VFR Approach/Landing: None

Wreckage and Impact Information 

Crew Injuries: 1 Fatal Aircraft Damage: Substantial

Passenger 
Injuries:

Aircraft Fire: On-ground

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 1 Fatal Latitude, 
Longitude:

31.302499,-82.279998
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Administrative Information

Investigator In Charge (IIC): Mccarter, Lawrence

Additional Participating 
Persons:

Edmundo Rolon; FAA FSDO; Atlanta, GA

Original Publish Date: May 29, 2019

Last Revision Date:

Investigation Class: Class 

Note: The NTSB traveled to the scene of this accident.

Investigation Docket: https://data.ntsb.gov/Docket?ProjectID=94260

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/94260/pdf
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Aviation Investigation Final Report

Location: Blackshear, Georgia Accident Number: ERA17FA027

Date & Time: October 21, 2016, 14:30 Local Registration: N33CY

Aircraft: Nanchang CJ6 Aircraft Damage: Minor

Defining Event: Midair collision Injuries: 2 None

Flight Conducted Under: Part 91: General aviation - Personal

Analysis 

The accident occurred during the third formation of a four-airplane formation flight when two of the 
airplanes, call sign Bama 3 and call sign Bama 1, collided midair. After performing three successful 
formations involving pitchouts and rejoin maneuvers at an altitude of 2,500 ft msl, the pilots began a 
fourth rejoin maneuver. The lead airplane, Bama 1 was established in a right turning rejoin. The second 
airplane in the formation, Bama 2, joined the lead airplane on the inside of the turn, about 45° aft of 
Bama 1's right wing. The third airplane in the formation, Bama 3, was expected to approach from the 
inside of the turn and cross behind and under the formation to join the outside of the turn off of Bama 1's 
left wing. However, during the approach, the pilot of Bama 3 was forward of (actue), instead of behind, 
Bama 1's position. In addition, the Bama 3 airplane had a high closure rate, and the Bama 3 pilot did not 
announce that he was "overshooting" in accordance with the formation flying group's published 
guidelines; An overshoot is necessary to dissipate the energy of an approaching airplane with a high rate 
of closure by flying wide to the outside of the formation. 

The pilot of Bama 1 saw that the Bama 3 pilot was approaching at an acute angle and high closure rate 
and instructed him over the radio to "take it to the outside" to overshoot. As Bama 3 approached Bama 1 
from the right, the Bama 1 pilot saw Bama 3 pass under his airplane from the right and expected to see 
the airplane emerge off of Bama 1's left side. However, the pilot of Bama 2 reported that, as Bama 3 
passed under Bama 1, Bama 3 climbed steeply and collided with Bama 1. The propeller of Bama 1 
struck the tail of Bama 3 as it climbed, severing the tail from the airplane. Bama 3 then pitched down, 
entered uncontrolled flight, and impacted terrain.

Initially, the pilot of Bama 3 mismanaged the rejoin maneuver by closing with the lead at to high of a 
rate, remaining forward of the lead airplane, and not recognizing that his airplane was directly 
approaching the lead airplane. He then failed to properly conduct an overshoot maneuver that would 
take him below and behind the lead airplane and instead, passed directly underneath the lead airplane 
from the right and initiated a climb before his airplane was clear of the lead, which resulted in the 
collision. 
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The autopsy results for the Bama 3 pilot found evidence of mild coronary artery disease, which did not 
affect the pilot's performance during the accident flight. Toxicological testing indicated that the Bama 3 
pilot had used marijuana, but the amount of tetrahydrocannabinol (THC, the active component in 
marijuana) was too low to be quantified. While the amount of THC's inactive metabolite could be 
quantified, there was not sufficient evidence to determine whether the pilot's marijuana use contributed 
to the accident.

Probable Cause and Findings

The National Transportation Safety Board determines the probable cause(s) of this accident to be:
The Bama 3 pilot's failure to properly conduct an overshoot maneuver and his premature climb 
before he was clear of the lead airplane, Bama 1, which lead to a midair collision

Findings

Personnel issues Incorrect action performance - Pilot of other aircraft
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Factual Information

History of Flight

Maneuvering Midair collision

Maneuvering Loss of control in flight

HISTORY OF FLIGHT

On October 21, 2016, about 1430 eastern daylight time, an experimental Nanchang CJ-6A airplane, 
N10EB, impacted terrain near Blackshear, Georgia, after a midair collision while maneuvering in 
formation with another experimental Nanchang CJ-6A airplane, N33CY. The private pilot of N10EB 
was fatally injured, and the airplane was substantially damaged by impact forces and a postcrash fire. 
The airline transport pilot and the passenger aboard N33CY were not injured, and the airplane sustained 
minor damage. Both airplanes were privately owned and operated. Both flights were being operated 
under the provisions of Title 14 Code of Federal Regulations (CFR) Part 91 as personal flights. Visual 
meteorological conditions prevailed at the time of the accident, and no flight plan had been filed for 
either of the local flights, which departed from Waycross-Ware County Airport (AYS), Waycross, 
Georgia.

The formation flight was a part of an event organized by the Red Star Pilots Association. One purpose of 
the event was for the association's members to practice their formation flying skills. The two accident 
airplanes were part of a four-airplane formation, with N10EB in the No. 3 position in the formation and 
N33CY in the No. 1 (lead) position. The formation flight was conducted with two other Nanchang 
airplanes and involved a "fingertip strong" left formation, in which there are an even number of 
airplanes in formation, the left side of the formation has an extra airplane on the left (outside) when 
looked at from above. 

For the formation flight, the call sign "Bama" was used. Bama 1 was the lead airplane, and Bama 2 
through 4 were the second through fourth airplanes in the formation, respectively; Bama 1 and Bama 3 
were the airplanes involved in the midair collision. Bama 1 had a passenger in the rear seat, and Bama 2 
and 4 each had a safety pilot in the rear seat because the Bama 2 pilot was in a training status and the 
Bama 4 pilot was receiving a "recommendation ride" for formation proficiency. The Bama 1 pilot stated 
that the Bama 3 pilot had proficiency status for the formation flight. 

About 1400, the four airplanes took off in staggered 15-second spacing. The airplanes departed the 
traffic pattern to the northeast where they began several different formation maneuvers, including pitch-
outs and subsequent rejoins. 

The accident occurred during the fourth pitch-out and rejoin maneuver of the day. The airplanes in the 
formation had successfully executed three pitchouts and rejoin maneuvers. During the fourth rejoin 
maneuver, at an altitude of about 2,500 ft mean sea level (msl), Bama 1, the lead airplane, was 
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established in a standard-rate right turn, and Bama 2, after maneuvering inside of the turn, was 
positioned aft and to the right of Bama 1.

Bama 3 was expected to maneuver toward the left formation spot on the outside of the turn and off the 
left wing of Bama 1 (see figure 1). Bama 4 was following about 1,000 ft behind Bama 3 and had not yet 
performed his rejoin maneuver. The Bama 1 pilot reported that he saw Bama 3 approaching from the 
right at an acute angle (forward of the desired bearing line and at a high aspect angle), at a high rate of 
closure, and the pilot was not adjusting the airplane's flight path. The Bama 1 pilot announced on the 
radio, "Bama [3] you are overshooting. Take it to the outside!" The Bama 1 pilot further reported that 
Bama 3 had "disappeared under my [airplane's] right front." The Bama 1 pilot then looked to the left 
because he expected to see Bama 3 emerge from under his airplane and continue the lateral movement 
outside of the formation's turn, but instead the collision occurred. 

Figure 1. Bama 1 pilot's depiction of the formation of airplanes before the accident. Red annotations 
added for clarity.

The Bama 2 pilot reported that, during the rejoin maneuver, his airplane was positioned off of Bama 1's 
right wing. The Bama 2 pilot stated that he heard the radio call "underrun" and then saw Bama 3 below 
Bama 1. The Bama 2 pilot also stated that the Bama 3 climbed steeply and impacted Bama 1. The Bama 
4 pilot reported that, when his airplane was about 1,000 ft from the other airplanes in the formation, he 
saw Bama 3 suddenly pitch up and then saw that the airplane's horizontal stabilizer had separated from 
the fuselage. 

Following Bama 3's impact with Bama 1, the entire tail of Bama 3 separated. Bama 3 then pitched 
down, entered uncontrolled flight, and impacted terrain. After the collision, Bama 1 maneuvered toward 
AYS and landed safely.

PERSONNEL INFORMATION

The Bama 3 pilot, age 65, held a Federal Aviation Administration (FAA) private pilot certificate with an 
airplane single-engine land rating. He held an FAA third-class medical certificate with the limitation to 
wear corrective lenses. His most recent medical examination occurred on July 9, 2015, at which time he 
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reported 1,020 hours total flight experience and 50 hours during the last 6 months. The pilot's logbooks 
were not recovered. 

The Bama 1 pilot, age 67, held an FAA airline transport pilot certificate with airplane single- and multi-
engine land. He also held a flight instructor certificate with a rating for airplane single-engine. He held 
an FAA second-class medical certificate without any limitations and reported 18,500 hours total flight 
experience on his FAA medical certificate application dated June 23, 2016. The pilot also reported 61 
hours of flight experience in Nanchang CJ-6A airplanes with 13 and 3 hours in the previous 90 and 30 
days, respectively. 

At the time of the accident, both the Bama 3 and Bama 1 pilots were qualified as a Formation and Safety 
Team (FAST) cardholders. The Bama 3 pilot had qualified as a FAST wingman in 2007. The Bama 1 
pilot had qualified as a FAST wingman in 2004 and as a FAST lead pilot in 2010. According to the 
FAA, pilots who possess FAST cards "have received sufficient training and have been evaluated to 
conduct formation flying in a safe manner."

AIRCRAFT INFORMATION

The Bama 3 airplane (N10EB) was manufactured in 1969 and contained a Vedeneye M14P 360-
horsepower radial engine and a wooden three-blade constant-speed propeller. The airplane received a 
special airworthiness certificate, experimental exhibition, on August 12, 2004. The Bama 3 pilot 
purchased the airplane on August 9, 2004. At the time of the airplane's last annual inspection on 
November 18, 2015, the airplane had accumulated a total of 3,760 hours on the airframe and a total of 
1,011 hours on the engine.

The Bama 1 airplane (N33CY) was manufactured in 1985 and contained a Housai HS-6A, 285-
horsepower radial engine and a metal two-blade constant-speed propeller. The airplane received a 
special airworthiness certificate, experimental exhibition, on October 6, 2008. At the time of the 
airplane's last annual inspection on September 16, 2016, the airplane had accumulated a total of 3,122 
hours on the airframe. The total number of hours that the engine had accumulated since the last annual 
inspection could not be determined from the available evidence. 

Both airplanes were low-wing designs of semi-monocoque construction with tandem seating under a 
bubble-top plexiglass canopy windscreen.

METEOROLOGICAL INFORMATION

The AYS 1415 weather observation indicated the following: wind from 320° at 12 knots, visibility 10 
statute miles, clear sky, temperature 28°C, dew point 12°C, and altimeter setting 29.79 inches of 
mercury. 

AIRPORT INFORMATION

AYS was a public, nontowered, uncontrolled airport located 3 miles northwest of Waycross, Georgia. 
AYS had three asphalt runways, 01/19, 05/23, and 13/31. Communications on the CTAF/UNICOM for 
AYS were not recorded at the time of the accident.

WRECKAGE AND IMPACT INFORMATION
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Bama 3

The Bama 3 main wreckage was located in a dirt field about 8 miles northeast of AYS. All sections of 
the airplane except for the empennage, which was missing aft of the vertical stabilizer fairing, were 
found in the main wreckage debris field. The empennage came to rest about 1,200 ft southwest of the 
main wreckage. The nose of the airplane was oriented on a 35° heading. All major structural 
components of the airplane were accounted for at the scene.

The airplane sustained significant compression damage during ground impact. The bottom of the 
airframe was flattened, and buckling was observed throughout the entire fuselage and on both wings. 
The engine remained attached to the firewall. The propeller assembly remained attached to the engine at 
the crankshaft/propeller flange junction. The propeller blades were shattered about 9 inches from the 
spinner, and fragments of the blades on both sides of the propeller arc were found up to 25 ft from the 
wreckage. Examination of the engine and the propeller revealed no evidence of mechanical malfunctions 
or failures that would have precluded normal operation.

The left and right wings remained attached to the fuselage and exhibited span-wise buckling. The fuel 
tanks remained intact, and about 25 gallons of fuel remained. During impact, the header fuel tank behind 
the engine ruptured, resulting in a post accident fire that consumed the cockpit area, including 
instrumentation, gauges, and switches.

The control surfaces remained attached and control continuity was confirmed by operation of both left 
and right ailerons through the forward and aft control sticks. Rudder control continuity was confirmed. 
All rudder cables showed evidence of overload and were traced to their respective locations in the tail 
assembly and through the fuselage to the rudder pedals. Flight control continuity was verified from the 
respective flight control surfaces to the cockpit. 
The left vertical stabilizer, left elevator, and rudder all showed signs of propeller blade strike damage. 
There were blade strike impact marks on the fuselage 12 inches aft of the vertical stabilizer fairing; a 
slice about 24 inches long propagated the entire diameter of the fuselage.

Bama 1

The Bama 1 propeller had numerous gouges and scrapes along the length of both propellers blades, with 
one propeller blade exhibiting gouging that penetrated ¾ inch into the leading edge of the propeller. 
Both propeller blade tips were curved slightly outward. Paint transfer marks in dark blue and red (the 
colors of the Bama 3 airplane) were observed on the propeller. In addition, about 4 ft from the right 
wing root, there were several scrapes and a dent on the top side of the right wing leading edge that 
appeared along with dark blue paint transfer marks. 

MEDICAL AND PATHOLOGICAL INFORMATION

The Georgia Bureau of Investigation, Division of Forensic Sciences, Decatur, Georgia, performed an 
autopsy of the Bama 3 pilot, and the autopsy report stated that the cause of death was multiple injuries. 
The autopsy report noted an area of 50% stenosis in the proximal left anterior descending coronary 
artery.

The FAA's Bioaeronautical Research Sciences Laboratory, Oklahoma City, Oklahoma, performed 
toxicology testing on the Bama 3 pilot. No carbon monoxide or ethanol was identified. 
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Tetrahydrocannabinol (the active component in marijuana) was identified in lung and cavity blood, but 
the amount could not be quantified. The laboratory can quantify amounts of THC that are at least0.001 
µg/ml. THC's inactive metabolite, tetrahydrocannabinol carboxylic acid, was identified at 0.0487 ug/g in 
lung and at 0.0071 ug/ml in cavity blood.

ADDITIONAL INFORMATION

The Red Star Pilots Association formation manual, which stated that all members must read and 
comprehend detailed the procedures for conducting formation flying, including the steps required to 
rejoin a formation. Chapter 6, Ship Maneuvers, pages 58 and 59, stated the following:

TURNING REJOIN

Once all the wingmen have called in position, the flight leader will rock his wings to initiate the rejoin, 
and then begin a turn in either direction, using approximately 25° to 30° of bank. The flight leader will 
maintain a constant bank, a constant airspeed and a constant altitude while the wingmen maneuver to 
rejoin. 

If rejoin airspeed has not been briefed, or if Lead is not within 10 knots of the briefed rejoin airspeed, 
Lead will make a radio call announcing the airspeed. Once the rejoin has been initiated, wing pilots can 
expedite the rejoin by accelerating and holding up to 10 knots or +10% of additional airspeed. When 
the leader signals the rejoin and establishes the rejoin turn, all wingmen should use the six-step 
procedure….summarized here:

STEP 1

Push up the power. The goal is to add a minimum of 10 knots or +10% of the leader's rejoin airspeed as 
expeditiously as possible.

STEP 2

Determine position inside or outside of the leader's turn circle (TC). If the leader's AA remains stable 
with an increasing LOS rate, the wingman is inside the TC. If the Leader's AA continues to increase with 
a low LOS rate, the wingman is outside the TC.

STEP 3

If inside the turn circle, start pulling lead pursuit to capture and maintain the rejoin bearing line. Check 
airspeed and stay as close to the leader's altitude as possible. If the rejoin is stable approaching route 
position, continue into fingertip to complete the rejoin.

STEP 4

If outside the turn circle, get to the TC ASAP by flying toward the reference point on the horizon where 
the leader started his rejoin turn. This will preserve turning room and prevent an uncontrollable, very 
acute rejoin.

STEP 5
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When the leader's AA stabilizes, and the LOS rate starts increasing, the wingman is inside the turn 
circle. Now, the wingman should proceed with Step 3 and complete an inside the TC rejoin.

STEP 6

Number 3 and #4 must complete their rejoin to the corresponding fingertip position on the outside of the 
leader's turn circle. If these wingman approach route position with a stabilized rejoin, they should 
maintain their overtake and simply perform a cross-under to their corresponding position. As the 
overtake rate increases, wingman should cross-under farther back to give themselves more time outside 
the leader's turn circle to dissipate excessive overtake.

OVERSHOOT

With the 4-ship rejoin, there are two additional aircraft in motion, moving up the bearing line toward 
Lead. When executing individual rejoins, such as after a pitchout, the wingmen will "join by the 
numbers." In other words, each wingman will join on Lead, in turn. As an example, #4 will not join on 
#3 before #3 has rejoined with Lead. This allows #2 to overshoot, if required, and gives #3 and #4 time 
and space to react to this overshoot and preserve their ability to complete their own rejoin. Signal There 
is no signal for an overshoot, however, the wingman will make a radio call to advise the flight leader 
that he is executing the overshoot ("Bigdog 2, overshooting").

Description

Once #2 has completed the rejoin via the overshoot, #3 and #4 can recommence their rejoins. Both 
should pull lead to reacquire the bearing line, push up the power, and descend, if required, to keep sight 
of the lead element. Now, they both complete their rejoins by flying Step 5 and 6. If #3 has excess Vc 
[design cruise speed] and cannot move directly into the fingertip position on the outside of the turn, he 
can use reduced power, speed brakes, and fly a wider echelon or fingertip position until his Vc allows 
him to slide into normal fingertip position. Number 4 should not complete his rejoin until #3 is in 
fingertip. Number 4 can use the same procedures if excess Vc needs to be dissipated. Number 3 and #4 
must not be overly aggressive dissipating Vc and hurry to get into position. They must use the same care 
completing their rejoins as #2 does when using overshoot procedures.

Performance Guidelines

• Wingman will recognize the excess closure in a timely manner and in a smooth, controlled maneuver, 
execute the overshoot.
• Number 3 and #4 will delay their rejoins, as required, to keep #2 in sight and give him time and space 
to complete the rejoin via the overshoot.
• If #3 and/or #4 need to dissipate excess Vc, they will do so in a controlled fashion on the outside of the 
leader's turn.

Common Errors

• Not recognizing excessive closure
• Flying to a lateral position forward of Lead's 3/9 line
• After overshooting as #2, flying to an elevation position higher than Lead
• After overshooting as #2, not making a radio call advising
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• Lead of the overshoot
• Number 3 and/or #4 not giving #2 enough time or space to complete the rejoin via the overshoot.
• Number 3 and/or #4 dissipating excess Vc on the outside of the turn in an overly aggressive manner.

Figure 2. Overshoot maneuver depicted in Red Star Pilots Association formation manual. The figure 
represents a left-hand turn and does not represent the accident formation flight.

Pilot Information 

Certificate: Airline transport; Flight instructor Age: 67,Male

Airplane Rating(s): Single-engine land; Multi-engine 
land

Seat Occupied: Front

Other Aircraft Rating(s): None Restraint Used: 5-point

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

Instructor Rating(s): Airplane single-engine Toxicology Performed: Yes

Medical Certification: Class 2 Without 
waivers/limitations

Last FAA Medical Exam: June 23, 2016

Occupational Pilot: No Last Flight Review or Equivalent: July 6, 2015

Flight Time: (Estimated) 22600 hours (Total, all aircraft), 61 hours (Total, this make and model), 18000 hours 
(Pilot In Command, all aircraft), 29 hours (Last 90 days, all aircraft), 9 hours (Last 30 days, all 
aircraft)
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Aircraft and Owner/Operator Information 

Aircraft Make: Nanchang Registration: N33CY

Model/Series: CJ6 A Aircraft Category: Airplane

Year of Manufacture: 1985 Amateur Built:

Airworthiness Certificate: Experimental (Special) Serial Number: 4332005

Landing Gear Type: Retractable - Tricycle Seats: 2

Date/Type of Last 
Inspection:

September 16, 2016 Condition Certified Max Gross Wt.: 3086 lbs

Time Since Last Inspection: 8 Hrs Engines: 1 Reciprocating

Airframe Total Time: 3122 Hrs as of last inspection Engine Manufacturer: Housai

ELT: C91 installed, activated, did 
not aid in locating accident

Engine Model/Series: HS-6A

Registered Owner: On file Rated Power: 285 Horsepower

Operator: On file Operating Certificate(s) 
Held:

None

Meteorological Information and Flight Plan

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

Observation Facility, Elevation: KAYS,141 ft msl Distance from Accident Site: 7 Nautical Miles

Observation Time: 20:15 Local Direction from Accident Site: 60°

Lowest Cloud Condition: Clear Visibility 10 miles

Lowest Ceiling: None Visibility (RVR):

Wind Speed/Gusts: 12 knots / Turbulence Type 
Forecast/Actual:

 / 

Wind Direction: 320° Turbulence Severity 
Forecast/Actual:

 / 

Altimeter Setting: 29.79 inches Hg Temperature/Dew Point: 28°C / 12°C

Precipitation and Obscuration: No Obscuration; No Precipitation

Departure Point: WAYCROSS, GA (AYS ) Type of Flight Plan Filed: None

Destination: WAYCROSS, GA (AYS ) Type of Clearance: Unknown

Departure Time: 15:30 Local Type of Airspace: Class E
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Airport Information

Airport: WAYCROSS-WARE COUNTY AYS Runway Surface Type:
Airport Elevation: 141 ft msl Runway Surface Condition: Unknown
Runway Used: IFR Approach: None
Runway Length/Width:  VFR Approach/Landing: None

Wreckage and Impact Information 

Crew Injuries: 2 None Aircraft Damage: Minor

Passenger 
Injuries:

Aircraft Fire: None

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 2 None Latitude, 
Longitude:

31.302499,-82.279998
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Administrative Information

Investigator In Charge (IIC): Mccarter, Lawrence

Additional Participating 
Persons:

Edmundo Rolon; FAA FSDO; Atlanta, GA

Original Publish Date: May 29, 2019

Last Revision Date:

Investigation Class: Class 

Note: The NTSB traveled to the scene of this accident.

Investigation Docket: https://data.ntsb.gov/Docket?ProjectID=94260

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/94260/pdf

