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Section/division Accident and Incident Investigation Division Form Number: CA 12-12a 

AIRCRAFT ACCIDENT REPORT AND EXECUTIVE SUMMARY 

 

 

 Reference: CA18/2/3/9635 

Aircraft registration  ZS-JDN Date of accident 3 September 2017 Time of accident 0930Z 

Type of aircraft Cessna 172M (Aeroplane) 
Type of 
operation 

Private (Part 91)  

Pilot-in-command licence type  Commercial  Age 23 Licence valid Yes 

Pilot-in-command flying 
experience  

Total flying hours 291.0 Hours on type 215.1 

Last point of departure  Wonderboom Aerodrome (FAWB), Gauteng province 

Next point of intended landing Wonderboom Aerodrome (FAWB), Gauteng province 

Location of the accident site with reference to easily defined geographical points (GPS readings if 
possible) 

Magaliesberg Mountain Range (GPS position: 25°51’13.30” South 027°32’03.06” East) elevation of 5501 ft 

Meteorological 
information 

Surface wind: 010º/3kt, Temp: 20°C, Dew point: 6°C, Visibility: CAVOK 

Number of people on 
board 

1 + 1 No. of people injured 0 No. of people killed 2 

Synopsis  

On Sunday 3 September 2017, at 0908Z, ZS-JDN, a Cessna 172M, departed from Wonderboom 
Aerodrome (FAWB) for a private flight with the intention of returning to FAWB.  
 
The intention of the flight was to route to the Hartbeespoort Dam and surrounds as a private flight 
operating under Part 91. 
 
At 0940Z, a local farmer noticed smoke rising from the mountainside on his property. On further 
investigation, the farmer found the wreckage of the aircraft. This was immediately reported to the 
local police and fire departments. 
 
The aircraft was destroyed in the post-impact fire and both occupants on board had sustained fatal 
injuries.  
 
The investigation determined that the most probable cause is that the aircraft experienced a loss of 
airspeed while attempting to climb out of the valley. This led to a stall condition, which caused the 
aircraft to impact terrain due to insufficient altitude for recovery. 

Probable cause  

The most probable cause is that the aircraft experienced a loss of airspeed while attempting to 
climb out of the valley. This led to a stall condition, which caused the aircraft to impact terrain due 
to insufficient altitude for recovery. 

SRP date 13 November 2018 Release date 06 December 2018 
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Section/division Accident and Incident Investigation Division Form Number: CA 12-12a 

    

AIRCRAFT ACCIDENT REPORT 

 
 
Name of Owner   : TR Eagle Air (Pty) Ltd 

Name of Operator   : Private (Part 91)  

Manufacturer   : Cessna Aircraft Company 

Model     : 172M 

Nationality    : South African 

Registration markings  : ZS-JDN 

Place     : Magaliesberg Mountain Range   

Date     : 3 September 2017 

Time     : 0930Z 

 

All times given in this report are Co-ordinated Universal Time (UTC) and will be denoted by (Z). South 

African Standard Time is UTC plus 2 hours. 

 

Purpose of the Investigation: 

 

In terms of Regulation 12.03.1 of the Civil Aviation Regulations (2011) the purpose of investigation of an 

aircraft accident or incident is to determine, in terms of the provisions of this Part, the facts of an accident or 

incident in the interest of the promotion of aviation safety and the reduction of the risk of aviation accidents or 

incidents, and not to apportion blame or liability. 

 

Disclaimer: 

 

This report is produced without prejudice to the rights of the CAA, which are reserved. 

 

 

1. FACTUAL INFORMATION 

1.1 History of flight 

 

1.1.1 On Sunday 3 September 2017, at 0908Z, ZS-JDN, a Cessna 172M, departed from 

Wonderboom Aerodrome (FAWB) for a private flight with the intention of returning 

to FAWB. 

 

1.1.2 On board the aircraft were two occupants. The pilot in command (PIC), occupied 

the left front seat, and one passenger, who was a holder of a private pilot licence 

(PPL), occupying the right front seat. The PIC was the holder of a commercial pilot 

license (CPL) and held the required rating to operate the aircraft. 
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1.1.3 Initial radio contact from the aircraft was made on the Wonderboom ground 

frequency and was transmitted by the passenger of the aircraft. The passenger 

requested taxi instructions from where the aircraft was parked on the aerodrome 

and indicated that there were two crew members on board the aircraft, with a three-

hour endurance, for a flight to the Hartbeespoort Dam area. The aircraft was 

cleared to taxi to the active runway, which was runway 29. The local QNH at the 

time of taxiing was 1028 mb. 

 

1.1.4 All further radio communication from this point was carried out by the PIC. The 

after-departure clearance required the PIC to report abeam Rosslyn, maintaining 

6 000 ft. The PIC reported this position at 0911Z, at which point the FAWB Tower 

instructed the PIC to broadcast further intentions on the Johannesburg Special 

Rules Frequency (125.80 MHz). 

 

1.1.5 The aircraft routed towards the Hartbeespoort Dam area by remaining south of the 

Magaliesberg Mountain range. In order to remain outside the Lanseria International 

Aerodrome (FALA) airspace, the aircraft routed to the north of FALA while en route 

to the Magaliesberg Flight Training Area (FAD 70-E). 

 

1.1.6 At approximately 0940Z, a farm owner noticed smoke rising from the slope of the 

mountain. On further inspection, the farmer found the wreckage of the aircraft and 

notified the local police and Krugersdorp fire department.  

 

1.1.7 The aircraft was destroyed due to the ensuing fire as well as the impact with the 

terrain. Both occupants sustained fatal injuries.  

 

1.1.8  The flight time was approximately 32 minutes. It was conducted in daylight hours 

with Visual Meteorological Conditions (VMC) prevailing. 

 

1.1.9 A bird sanctuary for the Cape Griffon species and high-tension cables were present 

near the accident site.  

 

1.1.9 The accident occurred during daylight conditions at a geographical position that was 

determined to be 25°51’13.30” South 027°32’03.06” East, at an elevation of 5 501 

feet above mean sea level (AMSL). The accident site was approximately 4.7 nm to 

the north-east of Hekpoort town.  
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Figure 1:  The most probable aircraft routing from FAWB to the point of impact 

 

 

1.2 Injuries to persons 

 

1.2.1 Both occupants were South African Citizens 

 

Injuries Pilot Crew Pass. Other 

Fatal 1 - 1 - 

Serious - - - - 

Minor - - - - 

None - - - - 

 

 

1.3 Damage to aircraft 

 

1.3.1 The aircraft was largely consumed by the post-impact fire. The fuel in the tanks 

leaking out and igniting may have caused the fire. The empennage area and a 

portion of the right wing sustained impact damage but no fire damage. The aircraft 

was destroyed due to the impact and ensuing post-impact fire. 

 

Hartbeespoort Dam 

Last point of contact 
with FAWB tower 

Probable flight route 
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Figure 2:  The aircraft as it came to rest on the side of the mountain 

 

 

1.4 Other damage 

 

1.4.1 A large section of vegetation was destroyed by the post-impact fire that set the dry 

savannah-type vegetation alight. Fire and rescue services wee informed of the fire. 

They responded from Krugersdorp and the fire was extinguished several hours 

later. No other damage was reported due to the accident. 

 

 
Figure 3:  Burnt vegetation caused by the post-impact fire 
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1.5 Personnel Information 

 

Note: The investigation was unable to determine who was flying the aircraft at the 

time of the accident  

 

1.5.1 Pilot-in-command (PIC) 

 

Nationality South African Gender Female Age 23 

Licence number 027 244 6717 Licence type Commercial 

Licence valid Yes Type endorsed Yes 

Ratings Instrument, Instructor (Grade 3) 

Medical expiry date 31 January 2018 

Restrictions None 

Previous accidents None  

 

 Flying experience: 

 

Total hours 291.0 

Total past 90 days 30.9 

Total on type past 90 days 10.7 

Total on type 215.1 

 

1.5.2 Passenger (Private pilot). Note: the passengers pilot license had elapsed 4 days 

prior to the accident. The passenger had recently converted to the Aermacchi MB-

326 (Impala) jet aircraft. The passenger was also rated on the Cirrus SR-22 and the 

Atlas Angel turbine powered aircraft. 

 

Nationality South African Gender Male Age 24 

Licence number 027 239 1525 Licence type Private  

Licence valid No Type endorsed No 

Ratings Night rating, Turbine 

Medical expiry date 31 July 2019 

Restrictions None 

Previous accidents None 
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Flying experience:  

 

Total hours 125.6 

Total past 90 days 13.7 

Total on type past 90 days N/A 

Total on type N/A 

 

 

1.6 Aircraft information 

 

1.6.1 ZS-JDN was a Cessna (Textron Aviation) C172 M model. The serial number of the 

aircraft was 172-65365. The aircraft was manufactured in 1975 and first registered 

in South Africa on the 16th of June 1975.  

 

1.6.2 The Certificate of Registration and the Certificate of Airworthiness were both valid at 

the time of the accident. The aircraft was allowed to operate under the standard 

Part 135 category (air transport operations) but was restricted to Part 141 

operations (aviation training organisations). 

 

1.6.3 The owner of the aircraft was TR Eagle Air (Pty) Ltd. The company took ownership 

of the aircraft on 26th of May 2015. The operator of the aircraft at the time of the 

accident was the PIC. The aircraft was hired from the owner and operated in a 

private capacity.  

 
Figure 4:  The aircraft prior to the accident (Eagle Air) 
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Airframe: 

 

Type Cessna 172M 

Serial number 172-65364 

Manufacturer Cessna Aircraft Company 

Year of manufacture 1975 

Total airframe hours (at time of accident) *13 689.4 

Last MPI (hours & date) 13 644.9 18 August 2017 

Hours since last MPI *44.5 

C of A (issue date) 4 January 2009 

C of A (expiry date) 3 January 2018 

C of R (issue date) (present owner) 26 May 2015 

Operating categories Part 135 Restricted to Part 141 

 

*NOTE: The aircraft hours at the time of the accident could not be determined with 

accuracy as the Hobbs meter and tachometer, as well as the flight folio, were 

destroyed by the post-impact fire. The hours entered in the table above were 

obtained from the ATO, as they had a record on the aircraft, which included the 

hours when it last flew. A period of 30 minutes was added for the accident flight. 

This was an estimated flying time as the actual time of the flight could not be 

determined with accuracy. 

 

Engine: 

 

Type Lycoming O-320-E2A 

Serial number L-29440-27AC 

Hours since new 1 238.3 

Hours since overhaul 598.2 

 

Propeller:  

 

Type McCauley 1C160-CTM-7553 

Serial number 733352 

Hours since new 1 738.1 

Hours since overhaul 1098 
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1.6.4 The aircraft fuel type used, as approved by the manufacturer, was AVGAS 100 low 

lead (LL). The last recorded fuel uplift was carried out on the 2nd of September 

2017. The total uplift was 86 L. According to the weight and balance report carried 

out by the PIC before the flight, the fuel mass is listed as 181,7 L (48 gallons). Prior 

to taxi, the fuel endurance was reported to be 3 hours. This equates to 

approximately 100 L of fuel on board.  

 

1.6.5 Prior to departure, no technical defects were reported.  

 

1.6.6 The weight and balance of the aircraft as reported during the pre-flight were as 

follows: 

 

ZS-JDN 
 Weight  Arm  Moment  

(lbs) (inches) (lb-in) 

Aircraft empty weight 1488.5 39.62 58968 

Front seat 1 and 2 276 37 10212 

Baggage 5 37 185 

Zero fuel mass 1769.5 39.20 69365 

Fuel 48 gallons 288 47.8 13770 

Ramp weight 2057.5 40.40 83135 

Taxi fuel 2 gallons 12 47.8 573.6 

Take-off mass 2045.5 40.36 82561.4 
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Figure 5:  Weight and balance chart (C172M POH) 

 

 

Note: According to the Cessna 172M Pilot’s operating handbook (POH), the 

maximum take-off weight for this aircraft was 2300 lbs. The aircraft was therefore 

within its weight limitations for the flight. 

 

 

1.7 Meteorological information 

 

1.7.1 The aircraft departed from FAWB. This aerodrome has METAR information 

available to pilots operating from the aerodrome. The METAR is available from the 

control tower on request. 

 

1.7.2 An official weather report was obtained from the South African Weather Services 

(SAWS). 

 

1.7.3 The two closest weather-reporting stations to the accident site were Lanseria 

International Airport (FALA, 25 nm East South East) and Rustenburg Aerodrome 

(FARG, 19 nm North West).  
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   FALA 030900Z VRB03KT CAVOK 19/02 Q1030 NOSIG= 

 

Wind direction  VRB Wind speed  3 kts Visibility  9999 m 

Temperature  19°C Cloud cover  N/A Cloud base  N/A 

Dew point  2°C   

 

  FARG 030900Z AUTO 01003KT 20/06 Q1028 

 

Wind direction  030° Wind speed  3 kts Visibility  9999 m 

Temperature  20°C Cloud cover  N/A Cloud base  N/A 

Dew point  6°C   

 

 

 
Figure 6:  Closest aerodromes to the accident site (Google Earth) 

 

 

1.7.4 The weather at the time of the accident was fine with no clouds and a very light 

wind blowing in a variable direction. The conditions were VMC and the accident 

happened during daylight hours. 

 

Lanseria 
International 
Aerodrome 

Rustenburg 
Aerodrome 



  
 

CA 12-12a 13 FEBRUARY 2018 Page 12 of 24 

 

 
Figure 7:  Location of the sun (northerly) (SunCal) 

 

 

1.8 Aids to navigation 

 

1.8.1 The aircraft was equipped with standard navigational aids as approved by the 

regulator. 

 

 

1.9 Communication 

 

1.9.1 The first contact made by the aircraft on the morning of the accident was on the 

Wonderboom ground frequency (120.60 MHz). The passenger, who was a private 

pilot, initially communicated with the ground controller. The passenger requested 

taxi instructions from where the aircraft was parked on the aerodrome and indicated 

that there were two crew members on board the aircraft, with a three-hour 

endurance, for a flight to the Hartbeespoort Dam area.  The aircraft was cleared to 

taxi to the active runway, which was runway 29. The local QNH at the time of taxi 

was 1028 mb.  

 

1.9.2 After the taxi clearance was issued, the PIC took over all radio communication. 

Once fully ready, the aircraft was cleared for take-off, using runway 29. The after-

departure instructions were to climb to 6 000 ft and to report abeam Rosslyn.  The 

aircraft began the take-off roll at 0908Z.    

Location of the sun: directly 
overhead in a northerly 
direction  
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1.9.3 At 0911Z the PIC called FAWB tower, reporting overhead Rosslyn at 6 000 ft, 

whereupon ATC advised the PIC to broadcast further intentions on radio frequency 

to 125.80 MHz (Special Rules West). 

 

1.9.4 Once the aircraft entered the Magaliesberg Flight Training Area (FAD 70E), it would 

have been required of the PIC to broadcast any intentions on 124.8 MHz. The 

investigation was unable to determine if this change of frequency had occurred. 

 

1.9.5 No distress call was received on any radio frequency prior to the accident. 

 

 

1.10 Aerodrome information 

 

1.10.1 The accident did not occur at an aerodrome. 

 

 

1.11 Flight recorders 

 

1.11.1 The aircraft was not equipped with a flight data recorder (FDR) or a cockpit voice 

recorder (CVR), nor was it required by the regulations for these to be fitted to this 

type of aircraft. 

 

 

1.12 Wreckage and impact information 

 

1.12.1 The area of impact was a rocky mountainous area, covered by savannah type 

shrubbery. 

 

1.12.2 The aircraft came to rest in an inverted position. 

 

1.12.3 The configuration of the aircraft was unable to be determined due to the extensive 

fire damage. 

 

1.12.4 There is no wreckage trail and the entire aircraft is located within a 5 m radius. 

 

1.12.5 The aircraft may have impacted the terrain with a high vertical speed and a low 

forward airspeed. 
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1.12.6 A post-impact, fuel-fed fire erupted after the accident. This destroyed a large portion 

of the aircraft.  

 

1.12.7 Due to the post-accident fire, the investigation is unable to determine if any 

components malfunctioned in flight.  

 

 
Figure 8:  Aerial photograph of the accident site indicating the location of the wreckage  

 

 

1.13 Medical and pathological information 

 

1.13.1 The medico-legal post-mortems/autopsies were performed on both occupants on 

Thursday, 7 September 2017, at a facility in Roodepoort. The cause of death were 

due to: “Multiple blunt force injuries are a possibility, carbon monoxide poisoning is 

probable.” 

 

 

 

 

High-tension 
cables 

The wreckage was limited to 
the area in the red box Pole for 

cables 
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1.14 Fire 

 

1.14.1 Most of the aircraft structure was destroyed by the fuel-fed, post-impact fire that 

erupted.  The post-impact fire did not consume the empennage and a portion of the 

right wing.   

 

1.14.2 The post-impact fire set the savannah type vegetation alight. The assistance of the 

Krugersdorp fire and rescue services was obtained and they were dispatched to the 

scene and contained the fire, which had consumed a large part of vegetation. 

 

 

1.15 Survival aspects 

 

1.15.1 No eyewitnesses saw the accident occurring. The initial response was by a local 

farmer who noticed the smoke from the post-impact fire. Once the farmer arrived on 

scene, the police and fire services were notified. 

 

1.15.2 No emergency locator transmitter (ELT) signals were transmitted by the aircraft. 

 

1.15.3 The PIC was seated in the left seat and the passenger in the right seat. Due to the 

substantial fire damage, the investigation is unable to determine the effectiveness of 

the safety equipment fitted to the aircraft. 

 

1.15.4 It cannot be determined with certainty if the initial impact may have been survivable, 

due to the extensive fire damage.   

 

 

1.16 Tests and research 

 

1.16.1 No new techniques were used in the investigation. 

 

 

1.17 Organisational and management information 

 

1.17.1 This was a private flight (hire and fly) from an ATO based at FAWB. 
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1.18 Additional information 

 

1.18.1 What is an aerodynamic stall? 

 

1.18.1.1  An aerodynamic stall is defined by Skybrary as follows: “as a sudden 

reduction in the lift generated by an aerofoil when the critical angle of attack 

is reached or exceeded.” 

 

1.18.1.2 At a low angle of attack (a small angle between the chord line and the 

relative airflow), the airflow over the wing is laminar and smooth. As the 

angle of attack increases, the smooth airflow over the wing starts to become 

turbulent. When the angle of attack reaches it’s critical angle, the airflow over 

the wing breaks away and all lift is lost. This angle is referred to as the stall 

angle.  

 

 
 

Figure 9:  The angle of attack in relation to airflow over the wing (Lapeeraviation.com) 

 

 

1.18.2 What are the signs of an impending stall? 

 

1.18.2.1 Prior to the stall occurring the aircraft may experience one or more of the 
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following symptoms: 

 High nose angle 

 low airspeed 

 Buffeting controls 

 Ineffective roll controls 

 Stall warning sound or light 

 

 

1.18.3 What happens to an aircraft after a stall occurs? 

 

1.18.3.1  The aircraft will experience a nose down pitching tendency. An aileron input 

may cause the aircraft to enter into a spin.  

 

 

1.19 Useful or effective investigation techniques 

 

1.19.1 No new methods were applied. 

 

 

2. ANALYSIS 

 

2.1 Both occupants on the board the aircraft were pilots. The passenger had recently 

converted to the Aermacchi MB-326 (Impala) jet aircraft. The passenger was also 

rated on the Cirrus SR-22 and the Atlas Angel turbine powered aircraft.  

 

2.2 The investigation could not accurately determine who was in control of the aircraft 

at the time of the accident. 

 

2.3 It is probable, that if the passenger had been flying the aircraft at the time of the 

accident, the expectation of additional power (having last flown a jet aircraft) 

available to climb out of the valley may have played a role.  

 

2.4 Apart from the PIC holding a CPL and an instructor’s rating, the passenger held a 

jet rating, which could be regarded, in high esteem.  

 

2.5 The weather on the day was fine with no risk of inadvertent IMC conditions. 

 

2.6 With high-tension cables in close vicinity to the flight path, it is probable that the 



  
 

CA 12-12a 13 FEBRUARY 2018 Page 18 of 24 

 

pilot flying rapidly increased the angle of attack of the aircraft in an attempt to avoid 

the cables. This may have contributed to the loss of lift. The passenger in the 

aircraft had just completed a high-performance jet aircraft rating. This may have led 

the passenger to believe that the aircraft possessed sufficient power to exit the 

valley.  

 

2.7 The investigation determined that the most probable cause is that the aircraft 

experienced a loss of airspeed while attempting to climb out of the valley. This led 

to a stall condition, which caused the aircraft to impact terrain due to insufficient 

altitude for recovery. 

 

 

3. CONCLUSION 

3.1 Findings 

 

Occupants 

 

3.1.1 The PIC of the aircraft held a valid CPL and an instructors rating and was 

adequately rated to operate the aircraft. The PIC’s aviation medical certificate was 

valid. 

 

3.1.2 The passenger held a PPL, which expired 4 days prior to the accident. The 

passenger’s aviation medical certificate was valid. The passenger had experience 

on high-performance turbine-powered aircraft. 

 

3.1.3 The C172 is a single pilot-operated aircraft with dual controls. Therefore, whether or 

not the passenger’s PPL had expired does not affect the operations of the aircraft in 

any way. The PIC met all the requirements to carry out the flight.  

 

Aircraft 

 

3.1.4 The aircraft was in possession of a valid certificate of release to service and a valid 

certificate of airworthiness. 

 

3.1.5 The endurance of the aircraft as stated in the request to taxi was 3 hours.  

 

3.1.6 No prior technical issues were reported relating to the aircraft and all systems were 

in working order.  
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3.2 Probable cause 

 

3.2.1 The most probable cause is that the aircraft experienced a loss of airspeed while 

attempting to climb out of the valley. This led to a stall condition, which caused the 

aircraft to impact terrain due to insufficient altitude for recovery. 

 

3.3 Contributing factors 

 

3.3.1 With high-tension cables in close vicinity to the flight path, it is probable that the 

pilot flying rapidly increased the angle of attack of the aircraft in an attempt to avoid 

the cables. This may have contributed to the loss of lift. 

 

3.3.2 The passenger in the aircraft had just completed a high-performance jet aircraft 

rating. This may have led the passenger to believe that the aircraft possessed 

sufficient power to exit the valley.  

 

3.3.3 AIC 20-1 (see Appendix A) warns pilots of Cape Griffon birds near the accident 

area. The pilot may have taken evasive action to avoid impacting a bird. 

 

 

4. SAFETY RECOMMENDATIONS  

 

4.1 None. 

 

 

5. APPENDICES 

 

5.1 Annexure A (AIC 20-1, dated 01-12-15) 

5.2 Annexure B (Airspace of accident site)  

5.3 Annexure C (National Transportation Safety Board: Preventing stalls at low altitude) 
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ANNEXURE A 
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ANNEXURE B 

 

 

 

 

 

The airspace in which the 
accident occurred in 
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ANNEXURE C 
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