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INCORRECT TYPE OF FUEL

2080061 Ontario Inc. (dba SkyCare Air Ambulance)
Piper PA-31-350, C-GQXD

Pickle Lake Airport, Ontario

14 October 2023

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 approximately 1420" on 14 October 2023, the 2080061 Ontario Inc. (doing business as SkyCare
Air Ambulance [SkyCare]) Piper PA-31-350 aircraft (registration C-GQXD, serial number 31-
8052063) landed at Pickle Lake Airport (CYPL), Ontario, with 2 flight crew members—a captain
and a first officer (FO)—on board. The aircraft had been conducting flights in the area of Pickle
Lake, Ontario, since 10 October 2023, and the pilots had made arrangements with North Star Air
Ltd. (North Star Air) to be supplied with aviation gasoline (AVGAS).

At CYPL, fuel is stored in above-ground fixed storage tanks (Figure 1), which are placarded
according to the type of fuel. Aircraft must taxi or be towed to the designated refuelling area.

T All times are Eastern Standard Time (Coordinated Universal Time minus 5 hours).
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Figure 1. Fuel storage tanks at Pickle Lake Airport (Source: North Star Air Ltd., with permission)
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At approximately 1500, the occurrence aircraft taxied to the refuelling pad, where it had been
refuelled over the course of the previous 4 days. The captain then left the refuelling area to work
on flight planning while the FO stayed with the aircraft. The FO requested that the refuelling
agent add fuel to the aircraft, and the refuelling agent proceeded to refuel the aircraft with Jet A-
1. Video footage obtained from North Star Air shows the refuelling agent and the FO
communicating before, during, and after the refuelling event, though it does not show the whole
aircraft or the refuelling process. Once fuelling was completed, the refuelling agent handed the
FO a fuel receipt (Figure 2), and the FO signed it and retained a copy. The FO then handed the
receipt to the captain, who did not review it. At approximately 1700, the refuelled aircraft
departed CYPL for Winnipeg/St. Andrews Airport (CYAV), Manitoba, with the flight crew on board.

Figure 2. Fuel receipt (Source: North Star Air Ltd., with permission. Personal information hidden.)

num‘um 1-800-285-8618

e carbmnl.ﬂcmsuvﬂfmwmm

TICKET NUMBER 14713 “onnent de garantie quant & la correspondance
NORTHERN FRONTIER AVIATION INC sux présentes  soit Ia quantlté demandee de
15 AIRPORT ROAD BOX 38

PICKLE LAKE ON. POU 340

1 800 285 8618

PAD 1 JET A DENSITY 800.

SALE # 14271 DATE 10/14/23 15:22:57
COUNT: START 0.0 END 198.0
6ROSS DELIVERY 197.1 LITRES
NET DELIVERY 198.0 LITRES
EE S AUTATION 1
UOLUME CORRECTED TO 15.0°C

réslle de carburant livrée & bord de I'séronel.

Just before takeoff, take-off power was applied to both engines. During the application of power,
the FO, who was the pilot flying, heard an abnormal sound and perceived a fluctuating manifold
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pressure indication on both engines. The captain, who was the pilot monitoring, observed that all

engine parameters were normal.

In the climb through 200 feet above ground level, the flight crew noticed that cylinder head
temperatures for both engines were above 500 °F, oil temperatures were approximately 250 °F,
and oil pressures indicated 50 to 60 psi (Figure 3).

Figure 3. Photo taken by the first officer at 1711, while the aircraft was at an altitude of approximately
2000 feet above sea level, showing the cylinder head temperature, oil temperature, and oil pressure for
both engines (Source: First officer, with permission. TSB annotations added.)

A co-worker of the refuelling agent noticed unusual emissions trailing from the aircraft on
departure and contacted the refuelling agent, who was leaving work after his shift. During the
ensuing conversation, they decided that the emissions had likely been caused by fuel venting due
to full auxiliary fuel tanks. Shortly after, the refuelling agent consulted the internet and realized
that PA-31-350 aircraft normally take AVGAS and that the occurrence aircraft had instead been
fuelled with Jet A-1 fuel. He subsequently reported this incident to his manager at North Star Air,
who then contacted SkyCare dispatch and the London Flight Information Centre (FIC) to inform
them that the occurrence aircraft had been fuelled with Jet A-1, the wrong type of fuel.

Approximately 15 minutes after departure, the flight crew received a radio call from the London
FIC informing them that their aircraft had been fuelled with Jet A-1. SkyCare dispatch also
informed the crew of the incorrect fuel type directly, via text message. Due to the fact that Jet A-1
had been added to the inboard tanks and there was no additional fuel available in the outboard
tanks, the flight crew decided to divert to Sioux Lookout Airport (CYXL), Ontario, and notified air
traffic control. The aircraft landed at CYXL without incident.

Aircraft information

The PA-31-350 is a twin-engine aircraft certified? for day and night visual flight rules and
instrument flight rules operations. It is equipped with reciprocating engines (Lycoming Engines

On 08 April 1988, Transport Canada accepted the FAA type certificate for the PA-31-350 without issuing its
own certificate. (Source: Federal Aviation Administration [FAA], Type Certificate Data Sheet No. A20SO,
Revision 13 [26 January 2022]).
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TIO-540-J2BD) that require AVGAS with a minimum 100 octane rating. The occurrence aircraft had
complied with Federal Aviation Administration (FAA) Airworthiness Directive (AD) 87-21-01,3
which narrowed the fuel filler opening to 58 mm in accordance with Piper Aircraft, Inc. Service
Bulletin No. 797B, dated 01 September 1987.4

The occurrence aircraft’s fuel filler opening had a placard (Figure 4) that indicated the type and
grade of fuel and conformed to the FAA's certification regulations, which state, in part:
(c) Fuel, oil, and coolant filler openings. The following apply:
(1) Fuel filler openings must be marked at or near the filler cover with—
(i) For reciprocating engine-powered airplanes—
(A) The word "Avgas"; and

(B) The minimum fuel grade.”

Figure 4. Fuel placard by the right-wing inboard tank filler opening on
the occurrence aircraft (Source: SkyCare Air Ambulance)

Personnel information

The captain had been employed by SkyCare since 10 October 2022. From that date until

07 December 2022, he was an FO on the PA-31-350. On 07 December 2022, he completed the
Fairchild Aircraft Corporation SA227 pilot proficiency check and became an FO on this aircraft
type. On 17 September 2023, he was assigned to the PA-31-350 as a captain and was based out
of CYAV.

Federal Aviation Administration (FAA), Airworthiness Directive (AD) 87-21-01, Subject: Fuel Filler Openings
(effective 02 November 1987).

Piper Aircraft, Inc., Service Bulletin No. 797B, Subject: Fuel Port Restrictor Installation (effective 01 September
1987).

Federal Aviation Administration (FAA), Code of Federal Regulations, Title 14: Aeronautics and Space, Part 23:
Airworthiness Standards: Normal, Utility, Acrobatic and Commuter Category Airplanes, Subpart G: Operating
Limitations and Information, subsection 23.1557(c) (1-1-11 Edition), at govinfo.gov/content/pkg/CFR-2011-
title14-vol1/pdf/CFR-2011-title14-vol1-part23.pdf (last accessed 12 March 2024).
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Before the occurrence, he had accumulated 1275 total flight hours, including 116 hours as captain
and about 40 hours as FO on the PA-31-350.

The FO had been employed by SkyCare since 25 October 2022 and was a PA-31-350 FO with
277.3 hours on type.

The refuelling agent had been employed by North Star Air since 11 September 2023 and had
received company training that consisted of procedures for fuelling aircraft from stationary tanks.

Aircraft refuelling

In a discussion of operational engine failures caused by misfuelling accidents, FAA Advisory
Circular (AC) 20-105C explains that
[rleciprocating engines that burn jet fuel at high-power settings may suffer detonations, rapid loss

of power, and high Cylinder Head Temperatures (CHT). A complete engine failure can quickly
follow these conditions.®

Transport Canada (TC) does not regulate or perform oversight of fuel dealers. However, TC

AC 300-012 provides information and guidance to those involved with the fuelling of aircraft at
aerodromes and states TC's position regarding the storage, handling, and dispensing of aviation
fuels. Referring to the Canadian Standards Association (CSA) Standard B836, the TC AC states that
[it] is Transport Canada'’s view that [the CSA standard] provides industry the best practices. Since

the introduction of this standard, Transport Canada also recommended that all aerodrome
operators adopt the standard for their individual operations.’

CSA Standard B836:22 outlines requirements for aviation fuel at Canadian aerodromes. In
particular, section 8 states the qualifications and training requirements for all personnel involved
in fuelling aircraft. According to the CSA standard,

[flacility and fuelling equipment operators shall have a documented training program and are

responsible for ensuring that all personnel under their direction and control are properly trained
or performing tasks assigned to them as specified in this Standard.®

In addition, section 4.3.14 explains the required features of overwing fuel nozzles, which are
designed to prevent aircraft from being filled with the wrong type of fuel. It states:

Overwing fuel nozzle spouts for aviation turbine fuel shall meet the requirements of SAE
AS1852D.° Overwing fuelling nozzles shall be grade-marked and colour-coded (black handle or
body for jet fuel and red or blue handle or body for avgas). Nozzle spouts shall not be painted or
coated.

Federal Aviation Administration (FAA), Advisory Circular (AC) 20-105C: Reciprocating Engine Power-Loss
Accident Prevention and Trend Monitoring (18 December 2023), section 6.4.1, p. 4.

Transport Canada, Advisory Circular (AC) 300-012: Storage, Handling and Dispensing of Aviation Fuels at
Aerodromes (Issue 01: 10 November 2015), at tc.canada.ca/en/aviation/reference-centre/advisory-
circulars/advisory-circular-ac-no-300-012#3 (last accessed 17 January 2024).

Canadian Standards Association (operating as CSA Group), Standard CSA B836:22, Storage, handling and
dispensing of aviation fuels at aerodromes, 5th Edition (February 2022), section 8.1.1.1: Training, p. 98.

Society of Automotive Engineers (SAE) Aerospace Standard (AS) 1852D: Nozzles and Ports — Gravity Fueling
Interface Standards for Civil Aircraft.
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a) For avgas fuelling, nozzle spouts with a maximum external diameter of 49 mm, fitted with a
dust cap, shall be used.

b) Selective spout: For jet fuel overwing fuelling, a nozzle with a selective spout having a major
axis of 67 to 70 mm shall be fitted.

Notches, latches, and hold-open devices shall not be used on overwing fuel nozzles.

In cases where the fuel nozzle spout does not fit the aircraft fuel tank opening and aviation
turbine fuel is required, a documented procedure may be followed to temporarily change the SAE
AS1852D nozzle spout for that aircraft only. [...]

Note: This Clause is intended to prevent piston-engine aircraft from being refuelled with aviation
turbine fuel.™®

At the time of the occurrence, North Star Air was aware of the CSA Standard B836.

Fuel nozzle sizes

A physical defence against the incorrect selection of fuel type exists in the form of the Jet A-1
flared spout (67 to 70 mm in width), which, as mentioned in the CSA Standard, is identified with a
black handle (Figure 5). This spout will not normally fit into the AVGAS fuel filler opening.
However, for various reasons, the use of the Jet A-1 flared spout is impossible, or impractical, on
some turbine-powered aircraft. Aircraft that were manufactured before 1993, when the
airworthiness standards were amended to include fuel filler opening requirements,'? or that have
been modified by the installation of turbine engines may have fuel filler openings that do not
meet the dimension requirements and, therefore, require a reduced-diameter spout (maximum
external diameter of 49 mm) (Figure 6). The airworthiness standards for rotorcraft do not specify

the size of fuel filler openings.

10 Canadian Standards Association (operating as CSA Group), Standard CSA B836:22, Storage, handling and
dispensing of aviation fuels at aerodromes, 5th Edition (February 2022), section 4.3.14: Overwing nozzle
spouts, p. 45.

" Energy Institute (El) Standard 1542 provides similar guidance: “Overwing nozzles shall be colour-coded,
using colour-coded grade identification sleeves over the nozzle body, or use of colour-coded handles in the
product grade colour (i.e. jet fuel - black, Avgas - red) which will assist in identification of the correct grade
when fuelling aircraft.” Source: Energy Institute (El), Standard 1542, Identification markings for dedicated
aviation fuel manufacturing and distribution facilities, airport storage and mobile fuelling equipment, 8th
edition (August 2007), paragraph 7.4: Dispensing Nozzles, p. 15.

12 Federal Aviation Administration (FAA), Code of Federal Regulations, Title 14: Aeronautics and Space, Part 23:
Airworthiness Standards: Normal, Utility, Acrobatic and Commuter Category Airplanes, Subpart E:
Powerplant, section 23.973: Fuel tank filler connection, Amendment 23-43 (effective date 10 May 1993), at
drs.faa.gov/browse/excelExternalWindow/91ED7797C481C9A68525668700707F06.0001?modalOpened=true
(last accessed on 15 February 2024).

13 1bid., Part 27: Airworthiness Standards: Normal Category Rotorcraft.
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Figure 5. Spout for jet fuel, identified by black Figure 6. Spout for aviation gasoline, identified by
handle (Source: North Star Air Ltd., with TSB red handle (Source: North Star Air Ltd., with TSB
annotations) annotations)
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As a result, fuelling equipment commonly includes a reduced-diameter spout identified with a red
handle (AVGAS). The spout can be removed and installed on the jet fuel handle for use with non-
standard fuel filler openings. However, when a reduced-diameter spout is available to
accommodate non-standard fuel filler openings, there is an increased risk that Jet A-1 fuel will be
dispensed into an aircraft that requires AVGAS. Another defence available, in addition to the black
and red handles, is a coloured wraparound hose sleeve (figures 7 and 8) that can be installed near
the nozzle to identify the type of fuel when the refuelling agent is at the aircraft refuelling point.

The fuel nozzle for the Jet A-1 hose at CYPL had been fitted with the reduced-diameter (1 inch)
spout before the occurrence aircraft requested fuel, given that there was frequent helicopter
activity that required its use. North Star Air does not have a documented procedure for removing
or replacing the reduced-diameter nozzles after use. North Star Air had a flared spout available
(2.6 inches), but it was not installed. The wraparound hose sleeves were not in use at CYPL.
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Figure 7. Black hose identification sleeve Figure 8. Red hose identification sleeve
(Source: TSB) (Source: TSB)

Red handle

Similar occurrences

A similar fuelling error occurred in 2015 near Thompson, Manitoba, ™ causing another PA-31-350
aircraft on a scheduled flight to conduct a forced landing shortly after takeoff. All 8 occupants,
including the pilots, survived but sustained various serious injuries. In that occurrence, the flight
crew did not receive a copy of the fuel receipt, nor did they supervise the fuelling operation.

A review of the TSB database has found 3 additional occurrences since 2015 involving piston-
powered aircraft for which jet fuel was uplifted.™
Safety action taken

In response to this occurrence, SkyCare issued on 01 December 2023 an operational bulletin
outlining the event and the hazards associated with refuelling, and highlighting the need for flight
crews to supervise the fuelling of their aircraft.

Safety message

It is important that the refuelling procedures of air operators and fuel dealers incorporate
defences, such as appropriate equipment, communication, and flight-crew monitoring, to ensure
that aircraft are fuelled with the correct type of fuel.

14 TSB Aviation Investigation Report A15C0134.
5 TSB Class 5 occurrences A21P0049, A20P0079, and A16Q0059.
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This report concludes the Transportation Safety Board of Canada'’s investigation into this
occurrence. The Board authorized the release of this report on 20 March 2024. It was
officially released on 28 March 2024.

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

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.
e 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:
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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Transportation Safety Board of Canada, Air Transportation Safety Investigation Report A23C0096 (released
28 March 2024).
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