
 

 

 

 

 

AIR TRANSPORTATION SAFETY  
INVESTIGATION REPORT A22C0027 

LOSS OF CONTROL AND COLLISION WITH TERRAIN  

Privately registered 
Piper Cherokee PA-28-140, C-GLKD   

Sioux Lookout Airport, Ontario, 19 NM SSE 
29 April 2022 

The Transportation Safety Board of Canada (TSB) investigated this occurrence for the purpose of advancing 
transportation safety. It is not the function of the Board to assign fault or determine civil or criminal liability. This 
report is not created for use in the context of legal, disciplinary or other proceedings. See the Terms of use at 
the end of the report. 

History of the flight 

At 21021 on 29 April 2022, the privately registered Piper Cherokee PA-28-140 (registration C-GLKD, 
serial number 28-23807) departed Dryden Regional Airport (CYHD), Ontario, bound for Marathon 
Aerodrome (CYSP), Ontario, with 1 pilot and 3 passengers on board. The aircraft was reported 
overdue at 0139 on 30 April 2022. The aircraft had last been observed on radar at 2145,2 flying a zig-
zag route over an area with limited cultural lighting (Figure 1). A search was initiated and the 
wreckage was found approximately 19 nautical miles south-southeast of Sioux Lookout Airport 
(CYXL), Ontario. The aircraft had impacted terrain in a wooded area during the hours of darkness. The 
pilot and 3 passengers were fatally injured. The aircraft was destroyed. The emergency locator 

                                                      
1  All times are Central Daylight Time (Coordinated Universal Time minus 5 hours). 
2  On 29 April 2022, evening civil twilight ended at 2101 in Sioux Lookout, Ontario. (Source: National Research 

Council Canada, Sunrise/sunset calculator, https://nrc.canada.ca/en/research-development/products-
services/software-applications/sun-calculator/ [last accessed on 24 August 2022]) 
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transmitter (ELT)3 activated on impact and the signal assisted search and rescue services in locating 
the accident site. 

Figure 1. Map showing the flight path and accident location (Source: Google Earth, with TSB annotations) 

 

Pilot information 

The pilot held a commercial pilot licence, which had been issued on 18 September 2019. His licence 
was endorsed for single- and multi-engine aircraft. He held a valid Category 1 medical certificate. He 
did not have an instrument rating; therefore, he was not qualified for flight in instrument 
meteorological conditions (IMC).  

In accordance with the Canadian Aviation Regulations (CARs), the holder of a pilot licence is required 
to have completed 5 night takeoffs and 5 night landings within the 6 months preceding the flight to 
fly an aircraft with passengers on board at night.4 The investigation reviewed the pilot’s logbook and 
did not identify any night flight entries in the 6 months preceding the accident. 

The passenger who was seated in the front right seat also held a commercial pilot licence.  

Aircraft Information 

The occurrence Piper PA-28-140 was manufactured by the Piper Aircraft Corporation in 1967. It was a 
single-engine, all-metal, low-wing aircraft, equipped with fixed tricycle landing gear. It was configured 
to carry 4 passengers and was certified for a maximum take-off weight of 2150 pounds. The aircraft 
weight at the time of the occurrence was calculated to be approximately 2320 pounds, which is 
170 pounds over the aircraft’s maximum take-off weight. 

The aircraft was privately registered and maintained on an annual inspection program as specified in 
CARs Standard 625.86, Appendix B, Part I. The aircraft had undergone a 50-hour inspection on 08 
March 2022 and had a total airframe time of 4467 hours at the time of the occurrence.  

The aircraft was originally equipped with a 150 hp Lycoming O-320-E2A carbureted engine. In March 
2019, the engine and aircraft were modified to achieve an increased take-off power rating of 160 hp, 

                                                      
3  Narco Model ELT 10 (121.5 MHz and 243.0 MHz). 
4  Transport Canada, SOR/96-433, Canadian Aviation Regulations, subsection 401.05(2). 
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under the authority of Supplemental Type Certificate numbers SE8987SW-D and SA2706SW-D, 
respectively.  

A review of the aircraft technical records did not reveal any outstanding defects that may have 
contributed to the occurrence. 

Impact and wreckage information 

The aircraft struck trees in a heavily wooded area approximately 19 nautical miles south-southeast of 
Sioux Lookout, Ontario. The investigation determined that the aircraft entered the forest canopy in a 
90° angle of bank, indicating that it had departed controlled flight. The aircraft came to rest 
approximately 100 feet from where it initially came into contact with trees. There was no post-impact 
fire.  

The airframe broke apart in a manner consistent with a cartwheeling motion, and both fuel cells 
ruptured. Analysis of the aircraft components did not reveal any pre-existing anomalies and the 
engine was determined to have been operating normally. An inspection of the carburetor heat 
selector was inconclusive due to the nature of the impact damage. While the investigation did not 
reveal any signs of carburetor icing, the local weather conditions were consistent with those that 
could produce carburetor icing.5 Damage to the flight controls were consistent with overload failures, 
also a result of the impact.  

Weather information 

The graphic area forecast for the area around CYHD and CYXL, issued at 1825 on 29 April and valid at 
1900, called for broken cloud layers with bases at 4000 feet above sea level (ASL) and tops at 12 000 
feet ASL, visibility greater than 6 statute miles (SM), isolated altocumulus castellanus clouds topping 
at 16 000 feet ASL with visibility of 5 SM in light rain showers and fog, and ceilings of 1500 feet above 
ground level (AGL) (Figure 2).  

                                                      
5  Transport Canada, Transport Canada Aeronautical Information Manual (TC AIM), AIR – Airmanship 

(06 October 2022), section 2.3 Carburetor Icing. 
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Figure 2. Graphic area forecast valid at the time of the occurrence, with the approximate accident 
location indicated by a star (Source: NAV CANADA, with TSB annotations) 

 

The aerodrome forecast (TAF) for CYHD, issued at 2040 on 29 April, indicated the following: 

• From 2100 on 29 April to 0900 on 30 April: 

• Wind from 120° true (T) at 8 knots   
• Visibility greater than 6 SM in light rain 
• Scattered cloud layer at 2000 feet AGL and overcast ceiling at 4000 feet AGL  

• Temporarily during the same time period:  

• Visibility greater than 6 SM in light rain showers  
• Overcast ceiling at 2000 feet AGL  

The TAF for CYXL, issued at 2040 on 29 April, indicated the following: 

• From 2100 on 29 April to 0900 on 30 April:  

• Wind from 160°T at 8 knots  
• Visibility greater than 6 SM  
• Scattered cloud layer at 2000 feet AGL and overcast ceiling at 4000 feet AGL   

• Temporarily during the same time period: 

• Visibility greater than 6 SM in light rain showers  
• Broken ceiling at 2000 feet AGL, overcast cloud layer at 4000 feet AGL 



AIR TRANSPORTATION SAFETY INVESTIGATION REPORT A22C0027 ■ 5 

 

The aerodrome routine meteorological report (METAR) for CYXL issued at 2200 was:  

• Wind from 110°T at 5 knots  
• Visibility 15 SM in light rain 
• Overcast ceiling at 3000 feet AGL 
• Temperature 4 °C, dew point 0 °C  
• Altimeter setting 30.05 inches of mercury (inHg) 

At 2050, the pilot called the NAV CANADA Flight Service Station to file a flight plan. During the call, 
the flight service specialist provided an abbreviated weather briefing, and indicated that marginal 
visual flight rules (VFR) weather could be present on the proposed route of flight. 

Night visual flight  

Flying VFR at night involves numerous risks owing to poor visual cues. The fact that there are few or 
no visual references at night can lead to various illusions causing spatial disorientation due to the lack 
of discernible horizon. A night VFR flight that is conducted beneath an overcast ceiling, without 
moonlight, over areas with featureless terrain, such as bodies of water or forest, and away from 
cultural lighting provides inadequate ambient illumination for visual reference to the surface. These 
areas are referred to as black holes; flying over them is difficult. 

In addition, estimating distance from cloud and adverse weather at night or in darkness is difficult for 
pilots and increases the risk of inadvertent VFR flight into IMC, which can quickly result in spatial 
disorientation and a loss of control. 

Simply put, night VFR flight inherently offers the pilot limited visual cues to be able to see and avoid 
worsening weather conditions. Flight planning is especially important for night flights, specifically: a 
review of weather conditions and their corresponding impact on the intended aircraft track, the 
available moonlight, the estimated flight time over large bodies of water or areas with little or no 
cultural lighting, and the intended flight track’s proximity to rising terrain and significant obstacles. 

The principle behind VFR flight is that the pilot uses visual cues (e.g., visual horizon, ground 
references) outside the aircraft to determine the aircraft’s attitude. Therefore, some basic 
requirements must be met when conducting VFR flight—day or night. 

According to sections 602.114 and 602.115 of the CARs, the aircraft must be “operated with visual 
reference to the surface,”6 regardless of whether it is operated in controlled or uncontrolled airspace. 
The CARs define surface as “any ground or water, including the frozen surface thereof.”7 However, the 
term “visual reference to the surface” is open to interpretation, because it is not defined in the 

                                                      
6  Transport Canada, SOR/96-433, Canadian Aviation Regulations, sections 602.114 and 602.115. 
7  Ibid., subsection 101.01(1). 
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regulations. Industry has widely interpreted it to mean visual meteorological conditions (VMC).8,9 

Following a TSB investigation10 into a helicopter accident in May 2013, the Board recommended that 

[t]he Department of Transport amend the regulations to clearly define the visual 
references (including lighting considerations and/or alternate means) required to 
reduce the risks associated with night visual flight rules flight. 

TSB Recommendation A16-0811 

The conditions experienced during the occurrence flight were such that visual reference to the surface 
likely was difficult to maintain, and therefore the flight would not have met the requirements for 
operation under night VFR. Instead, such a flight would require pilots to rely on their flight 
instruments to ensure safe operation of the aircraft. Neither the pilot nor the passenger seated in the 
front right seat, who both held a commercial pilot licence, was certified for IFR flight. 

TSB laboratory reports 

The TSB completed the following laboratory reports in support of this investigation: 

• LP047/2022 – NVM Recovery – iPad 
• LP053/2022 – NVM Recovery – Digital Instruments 

Safety messages 

Continued flight under night VFR into areas with reduced visual cues, such as areas with limited 
cultural lighting or deteriorating weather, can lead to spatial disorientation and a loss of control. All 
pilots—no matter how experienced they are—need to plan ahead and consider strategies to avoid 
such conditions, as well as have alternate plans should such conditions be encountered. 

This report concludes the Transportation Safety Board of Canada’s investigation into this 
occurrence. The Board authorized the release of this report on 19 October 2022. It was officially 
released on 14 November 2022. 

Visit the Transportation Safety Board of Canada’s website (www.tsb.gc.ca) for information 
about the TSB and its products and services. You will also find the Watchlist, which identifies 
the key safety issues that need to be addressed to make Canada’s transportation system even 
safer. In each case, the TSB has found that actions taken to date are inadequate, and that 
industry and regulators need to take additional concrete measures to eliminate the risks. 
  

                                                      
8  Visual meteorological conditions means “meteorological conditions equal to or greater than the minima specified 

in Division VI of Subpart 2 of Part VI, expressed in terms of visibility and distance from cloud.” (Source: Transport 
Canada, SOR/96-433, Canadian Aviation Regulations, subsection 101.01(1).) 

9  The Federal Aviation Administration’s Code of Federal Regulations does not state requirements for VFR aircraft to 
be operated with visual reference to the surface. 

10  TSB Aviation Investigation Report A13H0001. 
11  For further details relating to this recommendation, along with Transport Canada’s responses to the 

recommendation and the TSB’s assessment of these responses, visit www.bst-tsb.gc.ca/eng/recommandations-
recommendations/aviation/2016/rec-a1608.html (last accessed on 14 October 2022). 
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ABOUT THIS INVESTIGATION REPORT 

This report is the result of an investigation into a class 4 occurrence. For more information, see the Policy on 
Occurrence Classification at www.tsb.gc.ca 

The Transportation Safety Board of Canada (TSB) investigated this occurrence for the purpose of advancing 
transportation safety. It is not the function of the Board to assign fault or determine civil or criminal liability.  

TERMS OF USE 

Use in legal, disciplinary or other proceedings 

The Canadian Transportation Accident Investigation and Safety Board Act states the following:   
• 7(3) No finding of the Board shall be construed as assigning fault or determining civil or criminal liability.  
• 7(4) The findings of the Board are not binding on the parties to any legal, disciplinary or other proceedings. 

Therefore, the TSB’s investigations and the resulting reports are not created for use in the context of legal, 
disciplinary or other proceedings.  

Notify the TSB in writing if this investigation report is being used or might be used in such proceedings. 

Non-commercial reproduction 

Unless otherwise specified, you may reproduce this investigation report in whole or in part for non-commercial 
purposes, and in any format, without charge or further permission, provided you do the following: 
• Exercise due diligence in ensuring the accuracy of the materials reproduced. 
• Indicate the complete title of the materials reproduced and name the Transportation Safety Board of Canada 

as the author. 
• Indicate that the reproduction is a copy of the version available at [URL where original document is available]. 

Commercial reproduction 

Unless otherwise specified, you may not reproduce this investigation report, in whole or in part, for the purposes 
of commercial redistribution without prior written permission from the TSB.  

Materials under the copyright of another party 

Some of the content in this investigation report (notably images on which a source other than the TSB is named) 
is subject to the copyright of another party and is protected under the Copyright Act and international 
agreements. For information concerning copyright ownership and restrictions, please contact the TSB. 
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