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Collision with terrain involving
de Havilland Canada DHC-2, VH-AWD

What happened

On 13 March 2017, at about 1700 Eastern Standard Time (EST), a de Havilland DHC-2 seaplane,
registered VH-AWD, taxied at Hardy Lagoon aircraft landing area (ALA), for a charter flight to
Shute Harbour, Queensland. On board the aircraft were the pilot and five passengers.

Hardy Lagoon had four waterways, marked by buoys, for take-off and landing. The company
preference for take-off was to use the most into wind waterway. The wind strength was about 8 kt
with a low sun, calm to smooth water surface and low tide at 0.6 m. The pilot positioned the
aircraft between the northerly and easterly waterways (Figure 1) and started the engine with the
water rudders retracted to allow the aircraft to weathercock into wind.

The wind effect on the aircraft indicated to the pilot that the northerly waterway was the most into
wind waterway. In order to maximise the take-off distance available the pilot applied power to start
the take-off run from a position to the south-east of the northerly waterway, while aiming to join the
waterway at buoy F (Figure 1). Shortly after applying full power, and before the aircraft entered the
northerly waterway, both floats struck submerged reef, which brought the aircraft to a stop.

Figure 1. Hardy Lagoon (north pointing downwards)
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The pilot shut down the aircraft and assessed the passengers for injuries and the aircraft for
damage. The passengers were uninjured and the aircraft was stuck on the reef at the point of low
tide. After relaying a message to their' company, via an airborne helicopter, the pilot elected to
transfer the passengers to one of the boats used for reef tours in Hardy Lagoon. About 20 minutes
after transferring the passengers to the boat, another company aircraft arrived and was able to
return the passengers to Shute Harbour before last light.

The following day the aircraft sank in 3 m depth of water after several attempts were made to keep
it afloat. The aircraft was subsequently salvaged.

Seaplane take-off

The application of power to start the take-off pushes the centre of buoyancy aft, due to increased
hydrodynamic pressure on the bottom of the floats. This places more of the seaplane’s weight
towards the rear of the floats which sink deeper into the water. This results in a higher nose
attitude, reduced forward visibility, and creates high drag, which requires large amounts of power
for a modest gain in speed (Figure 2 left). This phase of the take-off is known as in the plow.

As speed increases, hydrodynamic lift on the floats and the aerodynamic lift of the wings supports
the seaplane’s weight instead of the buoyancy of the floats. This allows the pilot to lower the nose
attitude, which raises the rear portions of the floats clear of the water (Figure 2 right). This is the
planing position, which reduces water drag and permits the seaplane to accelerate to lift-off
speed. The pilot reported this was about 25-30 kt for the DHC-2.

For further information about seaplane operations, see the United States Federal Aviation
Administration handbook: Seaplane, skiplane, and float/ski equipped helicopter operations
handbook.

Figure 2: Seaplane in the plow (left) and planing (right)

Source: US Federal Aviation Administration

Environmental conditions

The tide was at 0.6 m at the time of the collision, which occurred outside of the waterways. When
the tide is above 2.5 m, the aircraft can manoeuvre around Hardy Lagoon outside of the
dimensions of the ALA without striking reef. Below the 2.5 m tidemark, it was known that the reef
could be struck when manoeuvring the aircraft outside the dimensions of the ALA. However, the
pilot believed that their chosen track from buoy | to buoy F, where they would join the northerly
waterway, was clear of underwater terrain. There were no hazard marks on the left side of their
track towards buoy F, but this was outside the prescribed waterway.

The collision occurred at 1700 and sunset was about 1820, with the associated low sun angle.
When the sun angle is low, more light is reflected off the water than refracted through the water
and consequently it is more difficult to see objects underneath the surface.

The pilot described the water conditions in the lagoon as smooth to calm. Prior to the accident,
and while still on the boat, the pilot received a phone call from the chief pilot to check on
conditions. This was in response to light winds affecting an earlier take-off. They both agreed that
with an eight knot northerly wind, take-off could be achieved without the need to reduce weight.

1 Gender-free plural pronouns: may be used throughout the report to refer to an individual (i.e. they, them and their).
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Recent experience

The pilot had extensive flying experience, which included 127 total landings on and take-offs from
Hardy Lagoon, 17 under supervision. They had operated at Hardy Lagoon the previous day. At
the time of the collision, they were in their ninth-hour of their duty for the day. Earlier in the day,
they experienced two unsuccessful take-off attempts in which the aircraft did not get into a planing
position, which they attributed to light winds and high aircraft weight.

Safety and survivability

The pilot received annual training from the operator in emergency and life-saving equipment and
passenger control in emergencies, in accordance with Civil Aviation Order 20.11. Prior to flight,
passengers receive a video briefing on the safety aspects of the aircraft and are required to wear
life jackets for the flights. A personal locator beacon and first aid box are carried on board the
aircraft.

Search and rescue time (SARTIME) is managed by the operator. On approach to Hardy Lagoon,
by about 500 ft above sea level, the pilots notify their operator of their arrival, at which point the
operator starts a SARTIME for the aircraft's departure from Hardy Lagoon of arrival time plus 2.5
hours. The operator has two boats moored at Hardy Lagoon with a mobile phone capable of
contacting the mainland.

Previous similar accidents

On 25 June 2015 a de Havilland Canada DHC-2, registered VH-AWI, struck reef while attempting
to take-off from Hardy Lagoon. While attempting a take-off manoeuvre to maximise the take-off
distance available, the aircraft inadvertently drifted out of the waterway and struck reef.

For further information refer to ATSB report AO-2015-069.

Safety analysis

At the time that the pilot attempted the accident take-off, they had experienced two failed take-off
attempts earlier in the day, which they believed were the result of light wind and high aircraft
weight. As the wind was still light and the aircraft was relatively heavy, the pilot decided to start
the take-off from a position outside the dimensions of the waterway, to increase the take-off
distance available.

At the time of the attempted take-off, the tide was close to the low point, but the reef struck by the
aircraft was still submerged. The sun angle was low, which increased the amount of sunlight
reflected from the water surface. At the speed of the collision, the aircraft nose attitude was at the
highest angle for the take-off run, which combined with the sunlight reflection to severely restrict
the pilot’s ability to detect submerged reef.

Findings

These findings should not be read as apportioning blame or liability to any particular organisation
or individual.

e The light wind conditions and aircraft weight led the pilot to initiate the take-off run from outside
of the dimensions of the waterway in order to maximise the take-off distance available.

e The aircraft struck submerged reef, which was obscured by the sunlight conditions and high
nose attitude of the aircraft, before it entered the waterway.

Safety message

The pilot commented that there were a number of factors, specific to their own operation, which
could minimise the risk of a similar occurrence. They noted there are too many variables in the
operation to identify all possible scenarios when in training. Their most important lesson was the


https://www.atsb.gov.au/media/5769927/ao-2015-069-final.pdf

need to ask ‘am | safe’, particularly in ambiguous conditions, and ‘if | continue on this plan, will |
remain safe?’

General detalls

Occurrence details

Date and time: 13 March 2017 — 1700 EST
Occurrence category: Accident
Primary occurrence type: Collision with terrain
Location: 70 km NNE Hamilton Island, Queensland
Latitude: 19°48.03' S Longitude: 149° 16.05' E

Aircraft details

Manufacturer and model: de Havilland Canada DHC-2

Registration: VH-AWD

Serial number: 1066

Type of operation: Charter - passenger

Persons on board: Crew -1 Passengers — 5
Injuries: Crew -0 Passengers — 0
Aircraft damage: Substantial

About the ATSB

The Australian Transport Safety Bureau (ATSB) is an independent Commonwealth Government
statutory agency. The ATSB is governed by a Commission and is entirely separate from transport
regulators, policy makers and service providers. The ATSB's function is to improve safety and
public confidence in the aviation, marine and rail modes of transport through excellence in:
independent investigation of transport accidents and other safety occurrences; safety data
recording, analysis and research; and fostering safety awareness, knowledge and action.

The ATSB is responsible for investigating accidents and other transport safety matters involving
civil aviation, marine and rail operations in Australia that fall within Commonwealth jurisdiction, as
well as participating in overseas investigations involving Australian registered aircraft and ships. A
primary concern is the safety of commercial transport, with particular regard to operations
involving the travelling public.

The ATSB performs its functions in accordance with the provisions of the Transport Safety
Investigation Act 2003 and Regulations and, where applicable, relevant international agreements.

The object of a safety investigation is to identify and reduce safety-related risk. ATSB
investigations determine and communicate the safety factors related to the transport safety matter
being investigated.

It is not a function of the ATSB to apportion blame or determine liability. At the same time, an
investigation report must include factual material of sufficient weight to support the analysis and
findings. At all times the ATSB endeavours to balance the use of material that could imply adverse
comment with the need to properly explain what happened, and why, in a fair and unbiased
manner.

About this report

Decisions regarding whether to conduct an investigation, and the scope of an investigation, are
based on many factors, including the level of safety benefit likely to be obtained from an
investigation. For this occurrence, a limited-scope, fact-gathering investigation was conducted in



order to produce a short summary report, and allow for greater industry awareness of potential
safety issues and possible safety actions.
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