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LOSS OF CONTROL AND COLLISION WITH TERRAIN AFTER TAKEOFF

Privately owned

Cessna 170B, N4512C

Whitehorse/Erik Nielsen International Airport, Yukon
27 May 2019

Background

The privately owned Cessna 170B (registration N4512C, serial number 25456) was being flown on a
ferry flight from Flying Cloud Airport (KFCM), Eden Prairie, Minnesota, United States (U.S.), to Ted
Stevens Anchorage International Airport (PANC), Anchorage, Alaska, U.S. On board were the new
owner of the aircraft, who had recently purchased it, and a second pilot. They were both commercial
pilots and were taking turns performing the role of pilot flying. The new owner of the aircraft was also
using this ferry flight to meet the requirements to obtain a tailwheel endorsement in accordance with
the U.S. Federal Aviation Administration’s regulations.” The second pilot was a certified flight
instructor who was able to authorize the endorsement.

On 23 May 2019, after working a full day, the second pilot travelled overnight from PANC to
Minneapolis-St Paul International/Wold-Chamberlain Airport (KMSP), Minnesota, U.S., where the new
owner picked him up on 24 May 2019. The 2 pilots then travelled together to KFCM.

After being delayed due to weather for the better part of the day, the aircraft was loaded with the
gear they intended to transfer to PANC. The aircraft then taxied to the runway. During takeoff,
controllability issues were encountered, and the takeoff was rejected. The investigation was unable to
determine the nature of the controllability issues.

The aircraft taxied back to the hangar, and the gear was unloaded. The 2 pilots completed 3 circuits at
KFCM in the empty aircraft. Once they had landed, approximately half of the gear was reloaded. The
rest of the gear was left behind to be sent to Alaska by other means. It was then decided to delay the
departure until the next day.

U.S. Federal Aviation Administration, Title 14 of the U.S. Code of Federal Regulations, Aeronautics and Space,
subsection 61.31(i).
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On 25 May 2019, the day's flight
began at KFCM and ended at
Coutts/Ross International Airport
(CEP4), Alberta. The pilots made

4 stops along the way. The
operational day was 14 hours long.

On 26 May 2019, the flight continued
across Alberta and ended at Fort St.
John Airport (CYXJ), British Columbia
(BC). The pilots made 2 stops along
the way. The operational day was at
least 12 hours long.

History of the flight

On 27 May 2019, the aircraft departed
CYXJ and, after stopping at Fort
Nelson Airport (CYYE), BC, and
Watson Lake Airport (CYQH), Yukon,
for fuel, the aircraft landed at
Whitehorse/Erik Nielsen International
Airport (CYXY), Yukon. By the time the
pilots reached CYXY, they had been
travelling for at least 11 hours. The
investigation determined that the
pilots had intended to continue on to
PANC that day.

At approximately 1720, after the
aircraft was refuelled and the flight
plan was filed, the second pilot, who
was the pilot flying and was seated in
the left seat, taxied along Taxiway F to
Runway 14R (Figure 1).

Before departure, the pilot flying
discussed the variability of the wind
speed and direction with the tower
controller. The tower controller
indicated that the winds at the end of
runway where the take-off run would

Figure 1. Diagram depicting the occurrence flight (Source: TSB)
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be initiated were 210° magnetic (M) at 15 knots, gusting to 20 knots. The windsock at the other end

of the runway indicated that the winds were calm.

2 All times are Pacific Daylight Time (Coordinated Universal Time minus 7 hours).
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After entering Runway 14R from Taxiway F, the pilot flying taxied down the runway?® and positioned
the aircraft for takeoff on the very left side of the runway, approximately 2200 feet down the runway.
He then steered the aircraft diagonally to the right to allow for a more into-wind take-off run.

At 1728, when the aircraft was cleared for takeoff, the winds were still 210°M at 15 knots, gusting to
20 knots. The pilot flying started the take-off run with 7300 feet of runway remaining.

The aircraft became airborne with 5800 feet of runway remaining. The pilot flying put the aircraft into
a right-wing-low attitude, which was maintained in varying degrees throughout the takeoff, and the
aircraft climbed slowly.

With 3400 feet of runway remaining, the pilot flying lowered the flaps from 0° to 40°. With 2900 feet
of runway remaining, the pilot reduced the flap setting to either 30° or 20° where they remained; the
exact setting could not be determined. With 2300 feet of runway remaining, the aircraft entered the

area of calm wind as indicated by the limp windsock (Figure 2).

Figure 2. Image capture of the takeoff (at 1729:38). The red arrow points to the windsock at the
far end of Runway 14R, indicating calm winds. (Source: Video recorder installed on the aircraft
involved in the occurrence, with TSB annotation)

With 900 feet of runway remaining, after reaching approximately 50 feet above the runway surface,
the aircraft began an uncommanded descent.

At 1730:15, when the aircraft was approximately 150 feet beyond the end of the runway, it struck the
ground near the perimeter road, bounced, and cleared the airport fence, beyond which is a 120-foot
drop-off. When the aircraft was just past the fence, its stall warning horn sounded. The aircraft stalled,
and the left wing dropped. There was a very brief recovery and the stall warning horn ceased;
however, the recovery was quickly followed by a secondary stall, and the aircraft rolled abruptly to the
right and departed controlled flight.

At 1730:25, the aircraft crashed into a wooded area and was severely damaged. An on-board video
recorder continued to record both audio and video after the aircraft came to rest. Based on the audio,
electric power was still on after the crash because a beeping sound could be heard. A fire erupted

3 According to NAV CANADA's Canada Flight Supplement (effective 25 April 2019 to 20 June 2019), Runway 14R at
CYXY is 9500 feet long.
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10 seconds after impact and eventually consumed the aircraft. Both occupants were fatally injured.
The emergency locator transmitter activated during the crash sequence.

Weather information

The hourly aerodrome routine meteorological report (METAR) for CYXY at 1700 was as follows:

e wind 200° true (T) at 12 knots, gusting to 19 knots
e visibility 40 statute miles

e few clouds at 8000 feet above ground level (AGL)
o few clouds at 13 000 feet AGL

e temperature 24 °C

e dew point 4 °C

Aircraft information

The 1952 Cessna 1708 is an all-metal, 4-seat aircraft with conventional landing gear. The flaps can be
set to 0°, 20° (1st notch), 30° (2nd notch), and 40° (3rd notch). The aircraft was powered by a
Continental C145-2 reciprocating engine.

The last 100-hour inspection carried out on the engine was completed on 07 August 2018. A pre-
purchase inspection was completed on 05 May 2019, and the letter from the inspecting technician
indicated that the compression on all cylinders was at or above 72/80 psi,* which was consistent with
the 100-hour inspection performed in 2018.

Records indicate that the aircraft was certified, equipped and maintained in accordance with existing
regulations and approved procedures.

Pilot information

The pilot flying on the occurrence flight held a U.S. commercial pilot certificate® with the following
ratings: single-engine land, single-engine sea, and airplane instrument. He also held a flight instructor
rating. His pilot logbook was destroyed in the post-impact fire; however, the investigation was able to
determine that up to April 2019, he had accumulated 9563 hours total flight time. Training records
from his employer showed that he had experience on Cessna 185 aircraft, on Cessna 206 aircraft, and
on de Havilland DHC-2 Beaver aircraft on floats, skis and wheels.

The new owner of the aircraft was an ex-military helicopter pilot who held a U.S. commercial pilot

certificate with the following ratings: airplane single-engine land, rotorcraft — helicopter, and airplane
and helicopter instrument. He had accumulated approximately 1400 hours total flight time. Of those
1400 hours, 1240 hours were on helicopters and 160 hours were on single-engine fixed-wing aircraft.

“The ideal compression reading on the differentiation gauge should be 80/80 psi at top dead center. However,
the maximum loss of compressed air should be no more than 25%, or a reading of 60/80 psi.” (Source: U.S.
Federal Aviation Administration Advisory Circular No: 20-105B, Reciprocating Engine Power Loss Accident
Prevention and Trend Monitoring, 15 June 1998, section 4: Discussion of Operational Engine Failures, (h),
Maintenance (8) Low Cylinder Compression, p. 7)

> A U.S. commercial pilot certificate is the equivalent of a commercial pilot licence in Canada.
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Airport information

NAV CANADA'’s Local Area Weather Manual describes CYXY as being “located just to the west of the
city on a level plateau approximately 225 feet above and parallel to the Yukon River.”® The airport is at
an elevation of 2317 feet above sea level (ASL) and is surrounded by mountains “reaching heights of
over 6,000 feet ASL at 15 nautical miles to the southwest, 7 miles to the east, and 30 miles to the
northwest of the airport.”” The airport frequently experiences wind that is created by a combination of
valley effects and regional pressure gradients: more specifically, “[...] strong overriding west to
southwest winds aloft will generate more significant and widespread turbulence with directional shear
appearing within a thousand feet of surrounding mountain top elevations.”®

Wreckage information

Although the post-impact fire had consumed the entire aircraft, the investigation was able to retrieve
some documents and a video recorder from the wreckage. The video recorder was sent to the TSB
Engineering Laboratory in Ottawa, Ontario, for examination and analysis.

A cursory inspection of the engine was carried out at the accident site and compression in the
cylinders was confirmed. Due to the impact damage and the post impact fire, the investigation could
not conclusively identify any issue that would have prevented the engine from producing full power.

Inspection of the airframe to determine flight control continuity was not possible due to fire damage;
however, video retrieved of the occurrence flight showed the aircraft responding to flight control
inputs.

Aircraft performance

The video camera on board the aircraft recorded both the takeoff from CYQH and the occurrence
takeoff. The TSB Engineering Laboratory separated the audio file from the video file and compared
the propeller speeds for both takeoffs. On both flights, the static propeller speeds® were observed to
peak short of the full throttle rpm check range™ of 2230 to 2330 rpm indicated in the Cessna 170B
owner’s manual. During both takeoffs, there was a gradual acceleration of propeller rpm as the
aircraft speed increased. The maximum propeller speed observed during the departure from CYQH
was 2360 rpm. The maximum propeller speed for the occurrence takeoff varied from 2230 to

2241 rpm.

Due to the extent of the post-impact fire, the investigation could not determine the aircraft’s precise
take-off weight on the occurrence flight; however, based on information collected, it is likely that the
aircraft was at least at the gross take-off weight of 2200 pounds.

The density altitude at the time of departure was calculated to be 4069 feet ASL with a headwind
component of 5 knots at the beginning of the take-off run.

& NAV CANADA, Local Area Weather Manual: The Weather of the Yukon, Northwest Territories and Western Nunavut
(2001), Chapter 5, p. 143.

7 Ibid.
8 |bid, p. 144.
9 Static propeller speed is the speed of the propeller, measured in rpm, when the aircraft is stationary.

10 Cessna Aircraft Company, Cessna Model 170 Owner's Manual (52, 53, 54 and 55 Models) (1988), Section Il —
Operating Check List, E. Before Take-off, p. 23.
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The Cessna 170B performance chart'" indicates that the take-off distance required at CYXY with a
temperature of 24 °C (80 °F) and with flaps up would be 936 feet to become airborne and 2340 feet to
clear a 50-foot obstacle. The Cessna 170B performance chart also indicates that, at a gross weight of
2200 pounds and with flaps up, the aircraft should have achieved a climb rate of 580 feet per minute.
From the time full power was applied, the aircraft used about 1600 feet to become airborne and never
climbed above 50 feet during the entire takeoff.

As explained in the Cessna 170B owner’s manual, “[t]he flaps supply added lift and considerable drag
[...].""2 The manual also states that “[t]he use of flaps is not recommended for cross-wind take-offs.” 3

The manual states the following with respect to using flaps at higher density altitudes:

[...] as altitudes and outside air temperatures increase, drag off-sets lift until eventually the use of flaps
increase the take-off distance. It is recommended that the take-off chart [...] be consulted to
determine whether the use of flaps is desirable for take-off. [...] 30 and 40 degree flaps are not
recommended at any time for take-off.

REMEMBER

Don't, under marginal conditions, leave flaps on long enough that you are losing both climb and
airspeed.™

The Cessna 170B performance chart™ indicates that landing performance at CYXY at approximately
24 °C (80 °F) using 40° of flap requires 1245 feet total to land over a 50-foot obstacle. Of that
distance, 747 feet is in the air, and the remaining 498 feet is the rollout after landing. In this
occurrence, the distance available from the point at which the descent started to the perimeter fence
was about 1000 feet.

Safety messages

In this occurrence, after becoming airborne, the aircraft did not climb above 50 feet, and a right-wing-
low attitude was maintained on the departure climb. As well, the flaps were set to 40° and then to
either 30° or 20°, which would have increased drag. The Cessna 170B owner's manual clearly states
that the use of flaps at higher density altitudes is not recommended. It is important to follow aircraft
manufacturers’' recommendations to ensure the aircraft performs as designed.

In addition, the investigation was unable to determine why the takeoff was continued through a
performance-decreasing wind after the aircraft was unable to climb. If the aircraft is not performing as
expected during takeoff and there is sufficient runway remaining to bring the aircraft to a stop, pilots
should consider discontinuing the takeoff.

This report concludes the Transportation Safety Board of Canada'’s investigation into this
occurrence. The Board authorized the release of this report on 11 December 2019. It was
officially released on 16 December 2019.

" Ibid., Section V — Operational Data, Performance Information — Landplane, p. 37.
12 Ibid., Section | — Description, p. 9.
13 Ibid.

14 Cessna Aircraft Company, Cessna Model 170 Owner’s Manual (52, 53, 54 and 55 Models) (1988), Section IIl —
Operating Details, p. 27.

15 Ibid., Section V — Operational Data, Performance Information — Landplane, p. 37.
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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.
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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
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:

e 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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