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GENERAL INFORMATION 
 
Identification number:   2007043 

Classification:   Accident 

Date, time1 of occurrence:  12 May 2007, 20.33 hours 

Location of occurrence:   Waddenzee, West of Harlingen, the Netherlands 

Aircraft registration: D-EBAA 

Aircraft model:  Reims Aviation F182Q 

Type of aircraft:  Single engine piston 

Type of flight: Cross-country 

Phase of operation:   En-route 

Damage to aircraft: Severely damaged 

Cockpit crew: One 

Passengers: None 

Injuries: Pilot deceased 

Other damage:  None 

Lighting conditions: Daylight 

 

 

SUMMARY 

The aircraft, a Reims Aviation F182Q, crashed in the Waddenzee in the Netherlands. The pilot, the 

sole occupant of the aircraft, died in a hospital in the evening. He had departed from Heringsdorf 

airport with the intention to fly to Emden airport in Germany. Approximately 1 hour and 15 

minutes after German air traffic control received the last transmission from the pilot, the aircraft 

entered Dutch airspace at approximately 9000 feet. The aircraft had passed the intended 

destination airport in Germany. No contact could be established with the pilot.  

 
 
FACTUAL INFORMATION 
 

On 11 May 2007 the pilot had made three flights with the aircraft. After the second flight he 

refuelled the aircraft at Emden airport, Germany (EDWE). The third flight was made to Heringsdorf 

airport, Germany, (EDAH). The next day the pilot planned to fly the aircraft back to EDWE. On 12 

May 2007 the flight departed at 16.21 hours. The pilot was the only person on board. He had filed 

an IFR2 flight plan in which Bremen airport, Germany (EDDW) was used as the alternate airport. 

The flight plan indicated that the flight was planned at FL603 with a true airspeed of 130 knots and  
 

                                                      
1  All times in this report are local times. 
2  IFR stands for instrument flight rules. 
3  FL = flight level. FL60 equals approximately 6000 feet. 
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a total estimated elapsed time4 of 2 hours. The fuel endurance was 4 hours. 

 

At 16.23 hours Berlin Radar cleared the flight to point EMPIT5 via the flight plan route and to climb 

to FL60. At 16.29 hours the pilot requested a climb to FL90 which was approved by Berlin Radar 

after which he climbed to this level. At 18.14 hours the pilot made initial contact with Hamburg 

radar. This was the last audible radio telephony transmission that was made by the pilot. After this 

transmission the pilot did not reply to calls from the air traffic controller anymore. 

 

The aircraft entered Dutch airspace at FL90 at approximately 19.30 hours. Because no radio 

contact could be established with the pilot, the Royal Netherlands Air Force scrambled two F-16 

fighters from Leeuwarden air base to intercept the aircraft. It was reported by the pilots that the 

head of the pilot of the F182Q hung down and he did not react to signals. The speed of the aircraft 

was estimated to be between 80 and 100 knots. A military radar plot indicates that at 20.07 hours 

the aircraft left FL90 and started a descent. According to the pilots the aircraft was flying straight  
 

 
Figure 1: The flown route by D-EBAA. 

                                                      
4  For IFR flights, the term ‘total estimated elapsed time’ is defined as the estimated time required from take-off 

to arrive over that designated point, defined by reference to navigation aids, from which it is intended that an 

instrument approach procedure will be commenced, or, if no navigation aid is associated with the destination 

aerodrome, to arrive over the destination aerodrome. 
5   This (navigation)point is located near the city Leer in Germany. 
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and wings level in a gradual descent. The radar plot indicates the last aircraft position at time 

20.33 hours with an altitude indication of 400 feet. Shortly thereafter the aircraft crashed into  

the Waddenzee6 in the Netherlands. According to the pilots the aircraft touched the water 

smoothly, did not tumble and stayed afloat. At 20.59 hours the pilot was picked up by a lifeboat, 

which was brought into action by the Netherlands Coastguard as part of the rescue operation, and 

brought to a hospital where he died. 

 

A weather report of the Royal Netherlands Meteorological Institute (KNMI) indicated that the 

freezing level was at FL60. At FL50 the temperature was 2 degrees Centigrade and at FL100 it was 

-6 degrees Centigrade. 

 
 
INVESTIGATION AND ANALYSIS 
 
General 

Radio transmissions between the pilot and several air traffic control units were available for the 

investigation. 

 

Pathological investigation 

The Dutch Forensic Institute performed a pathological investigation on the body of the pilot. The 

corresponding toxicological report notes that “atropine and carbon monoxide were detected in the 

blood. No signs of alcohol, drugs or medicines were found in the blood. Neither were signs of 

alcohol found in the urine. The concentration of carbon monoxide in the blood was high (60%). 

This will have contributed to the decrease of the consciousness of the pilot. Possibly the high 

concentration contributed to the death of the pilot.” 

The final pathological investigation report concludes that the death of the pilot is explained by a 

recent coronary caused by carbon monoxide intoxication and the occurring complications and 

damage to tissue. 

 

Technical investigation 

 

General inspection and damage 

To get the pilot out of the aircraft, the windscreen was broken by the rescue services. The airfoil at 

the position of both wing roots7, the left and right wing tip, the rudder and the left-hand stabilizer 

had been damaged by the salvage operation. In both the left and right wing tanks no fuel was 

found. The underside of the aircraft nose, the spinner, the engine mounts, the fire bulkhead and 

the nose wheel strut had been distorted due to the ditch in the water. No evidence for serious pre-

existing damage prior to impact was found and the propeller blades showed low rotations per 

minute impact damage.     

 

The flaps were found in the “up” position consistent with the position of the flap selector. The 

elevator trim wheel and the elevator trim tab were found in the neutral position. The rudder trim 

wheel and the rudder were found in a slightly right position. The ailerons were found in a neutral 

position. It is concluded the flight control systems were intact and serviceable.  

 

 

 

                                                      
6 Position: 53-11.06N 005-17.37E. 
7 The wing root is the part of the wing that is connected to the fuselage. 
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Cabin and equipment 

In addition to standard equipment required for IFR flights also a global positioning system (GPS), 

RNAV8 and an autopilot had been installed. It seems electrical power was available during flight as 

the master switch of the electrical system was found in the “on” position after the accident. Post 

accident investigation revealed the autopilot switch was also found in the “on” position and the 

heading function and altitude pitch stabilisation function had been selected. Only the auto pilot 

circuit breaker was found in the popped position.    

 

By extracting data from electronic memories from the navigation/communication unit (KX155) it 

was found that 113.10 MHz of the Hamburg VORTAC9 had been the last active frequency selected 

by the pilot for navigation. Similarly, the last selected active radio frequency was 123.12 MHz, 

which is an ATIS10 frequency of Hamburg airport. This frequency cannot be used to communicate 

with air traffic control (ATC), but is used to receive operational aerodrome information. The last 

selected active frequency of the (KY196A) communication unit was 124.225 MHz of Bremen Radar. 

The frequency of the active waypoint of the RNAV was 110.40 MHz. The selected frequency of the 

ADF11 was 200 KHz. Both frequencies are not allocated to navigation aids in Germany. 

 

The cabin air control was in the “off” position, meaning that no ambient air (scooped air from the 

right front side of the aircraft) was mixed with heated air from the exhaust shroud. 12 The cabin 

heat control was found in the closed or almost closed position. The cabin heat valve was intact.  

In some aircraft a tell-tale sticker may warn pilots for carbon monoxide, however, this was not the 

case in D-EBAA and it was not a requirement. 

To ventilate the cabin the overhead vents have to be opened allowing ambient air to flow in the 

cabin by pulling out the adjustable ventilator tubes. Inspection demonstrated that both the left and 

right vents were in the closed position during flight.   

 

Engine controls  

The throttle, propeller pitch and air fuel mixture levers were found pushed in. The fuel selector 

valve was in the position ‘both‘ and both magneto systems had been selected. Those selections 

correspond with which can be expected during cruise flight. 

 

The connection between the propeller pitch control lever and the pitch control mechanism which 

drives the propeller blades, was still intact and functioned. The throttle lever was pushed out of the 

dashboard when throttle movement was tested. Except the lever the connection appeared to be 

intact and functioned. However, taking into account that the throttle cable runs through the engine 

upper area of the fire wall and that the engine mounts were bent down during impact, it seems 

likely the lever separated from the cable when it came under too high tension.    

 

The carburettor heat lever was found in the “on” position (pulled out) but had been bent to the 

right, probably during either impact or the rescue operation. After it had been bent back the 

                                                      
8  RNAV (Area Navigation) can be defined as a method of navigation that permits aircraft operation on any 

desired course within the coverage of station-referenced navigation signals or within the limits of a self 

contained system capability, or a combination of these. 
9  VOR (VHF omnidirectional radio range) and TACAN (UHF tactical air navigation aid) combination. 
10  Automatic terminal information service. 
11  ADF stands for automatic direction finding equipment. 
12  The shroud (heater cuff) surrounds the exhaust muffler and works as a heat exchanger to warm up the air 

for the cabin. 
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carburettor heat lever could be moved and consequently the position of the valve in the carburettor 

air intake changed. The mechanism was still functioning. 

 

Laboratory engine exhaust assembly investigation  

A visual inspection showed some cracks around the exhaust muffler end plates. The exhaust was 

distorted by impact. The engine exhaust assembly13, excluding the heater cuff, was investigated in 

a laboratory.14 The corresponding report mentions that the muffler ’is damaged by scaling of the 

steel used. The effect of the corrosion by the hot exhaust gas is aggravated by the flaking of the 

protecting scale layers when the muffler cools down. Possibly the destruction of the sensibilized 

austenitic steel is additionally supported by electrolytic corrosion when the engine is out of 

operation. In the opinion of the investigator the steel type […] is absolutely unqualified for the 

conditions in the muffler. The concentration of the scaling (crack formation) to the both ends of the 

cylindrical muffler probably results from the highest temperature in the entrance regions of the 

exhaust gas and from the mechanical stresses induced by the side cover plates’. 

 

Based on this report, Cessna Aircraft Company concluded that the engine exhaust assembly did not 

match their type design. Therefore, Cessna Aircraft Company stated there is no verification the 

part was the correct part, manufactured using the correct materials. Cessna Aircraft Company also 

concluded that the corrosion is not the result of a few hours of use, rather a prolonged process, 

which should have been detected using established inspection intervals and procedures. 
 

   
 
 
 

Maintenance  

The Service Manual for the model 182 and T182 series mentions: Since exhaust systems of this 

type are subject to burning, cracking and general deterioration from alternate temperature 

extremes and vibrations, inspection is important and must be accomplished every 50 hours of 

operation. Also a thorough inspection of the engine exhaust system should be made to detect 

cracks causing leaks which could result in loss of engine power. To inspect the engine exhaust 

system, proceed as follows: 

• Remove engine cowling as required so that ALL surfaces of the exhaust assemblies can be 

visually inspected. 

• After visual inspection, an air leak check should be made on the exhaust system […] 

• Where a surface is not accessible for a visual inspection, or for a more positive test, the 

following procedure is recommended: 

                                                      
13  See page 8 for a drawing of the exhaust system and the names of its components. 
14  Institute for materials (‘Institut für Werkstoffe’), Technical University Braunschweig, Germany. 

Some cracks in the exhaust muffler D-EBAA during technical investigation 
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- Remove exhaust stack assemblies. 

- Use rubber expansion plugs to seal openings. 

- Using a manometer or gauge, apply […] air pressure while each stack assembly is submerged 

  in water. Any leak will appear as bubbles and can be readily detected. 

 

One maintenance company had performed the yearly checks and another maintenance company 

the scheduled maintenance of the aircraft. The exhaust system was inspected during those turns.  

As part of a yearly check the last carbon monoxide test was performed on 22 September 2006. For 

this test a carbon monoxide detector was used during an engine ground run; it was being held 

close to the cabin heat outlets inside the cabin. No discrepancies were found. The aircraft had flown 

3313 hours (TTAF)15 and made 4217 landings at that time. The two previous yearly checks were 

performed on 8 September 2005 and on 16 September 2004; the TTAF on both dates was 3251 

hours and 3195 hours respectively. No discrepancies were found. 

The last two scheduled maintenance turns of the aircraft were performed on 30 June 2005 (a 50 

hours inspection) and on 5 December 2005 (a 200 hours inspection). The exhaust system was  

inspected for cracks and security and an air leak check was performed. The TTAF on both dates 

were 3231 hours and 3274 hours respectively. No discrepancies were found. During above-

mentioned inspections the heater cuff was not removed. See table 1 for an overview of the 

inspections. 

 

Date: Type of inspection: TTAF (hours): Number of hours of 

operation after 

previous inspection: 

22 September 2006 Yearly check 3313 39 

5 December 2005 200 hours 3274 23 

8 September 2005 Yearly check 3251 20 

30 June 2005 50 hours 3231 36 

16 September 2004 Yearly check 3195 - 

Tabel 1: Inspections of D-EBAA during the period from September 2004 up to and including September 2006. 

 

Maintenance records from 1998 onwards were reviewed, but no replacements or problems related 

to the engine exhaust assembly were found. As no identifying information was found on the 

exhaust muffler is was not possible to trace the origin and history of this part.  

 

At the time of the accident no Airworthiness Directives, Service Bulletins or Service Letters existed 

regarding the F182Q exhaust system.   

  

Analysis 

Although the cabin heat switch of D-EBAA was found in a position close to “off”, based on the 

findings of the pathological investigation, the investigation of the exhaust muffler and the fact that 

the aircraft was flying at FL90 in cold air, it would make sense that the pilot selected the cabin heat 

to “on” during flight. Subsequently the carbon monoxide gas entered the cabin heating system as a 

result of the cracks in the engine exhaust muffler. Subsequently gas entered the cabin. As both 

overhead vents were closed, no fresh air entered the cabin which deteriorated the situation. This 

resulted in incapacitation of the pilot. The last contact between the pilot and air traffic control was 

at 18.14 hours. As he sounded confused during this last transmission it is likely that his 

consciousness had started to decrease at that time due to carbon monoxide. As the autopilot had 

                                                      
15 TTAF = Total Time Air Frame (aircraft). 
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been selected on the aircraft maintained level and continued on a more or less steady track for one 

hour and 53 minutes after the last transmission had been made. Thereafter the aircraft started a 

descent after it had ran out of fuel and finally crashed in the Waddenzee. 

 

The positions of the throttle, propeller pitch and mixture levers, as found, were not investigated in 

detail, neither was the behaviour of the autopilot after the engine ran out of fuel. It could not be 

determined why the auto pilot circuit breaker had popped. 

 

The history of the exhaust muffler could not be traced by the Board. The maintenance records from 

1998 onwards did not reveal abnormalities. On the basis of maintenance documentation it can be 

concluded that inspection of the exhaust system of D-EBAA had been accomplished in accordance 

with the Service Manual every 50 hours of operation since September 2004.16 The Board is of the 

opinion that it is striking that cracks were present in the exhaust muffler but not detected during 

the last inspection, which was performed eight months before the accident occurred. 

 

Since carbon monoxide cannot be seen or smelled it is difficult to identify the subtle onset of 

carbon monoxide poisoning. Therefore the Board encourages the use of carbon monoxide detectors 

in the cockpit. 

 

Similar occurrences 

The National Transportation Safety Board (NTSB) investigated an accident on 17 December 2000, 

involving a Beech BE-23. The airplane impacted hilly, wooded terrain while en route from Spirit of 

St. Louis Airport, Chesterfield, Missouri, to Tulsa, Oklahoma in the United States. The NTSB 

determined that the probable cause of this accident was, in part, the pilot’s incapacitation due to 

carbon monoxide and a fractured muffler. As part of this investigation the NTSB’s database for 

accidents and incidents and the Federal Aviation Administration’s (FAA) Service Difficulty Report 

(SDR) system were reviewed. These databases only contain reports concerning US registered 

aircraft.  

 

As a result of the investigation by the NTSB four safety recommendations were issued to the FAA in 

2004. The results of the databases review and the recommendations are reproduced in annex A 

and the FAA response in annex B of this report. 

 

On inquiry about cracks in exhaust systems of single-engine reciprocating-powered airplanes with 

sixteen European states, it appeared that since 1991 seventeen occurrences have been reported. 

 

 

CONCLUSION  
 
The Board concludes that: 

 

• Cracks in the engine exhaust muffler enabled carbon monoxide to enter the cabin. This 

incapacitated the pilot and resulted finally in loss of control and the aircraft crashing in the 

Waddenzee.  

• The materials used for the exhaust muffler were not according the design specifications.  

• The last inspection of the exhaust muffler did not reveal the cracks. 

 
 

                                                      
16 The period before this month was not investigated by the Board. 
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Note: This report has been published in English and Dutch language. If there are differences in 

interpretation the Dutch text prevails.  
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Figure 2: Drawing of the exhaust system. 
 

  
 
 
 
 
 
 
























