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Dear Shane,

AUSALPA SUBMISSION TO CASA DISCUSSION PAPER 17080S-3
REVIEW OF RPAS OPERATIONS

The Australian Airline Pilots’ Association (AusALPA) represents more than 5,000
professional pilots within Australia on safety and technical matters and we welcome the
opportunity to contribute in the present review in response to DP 17080S-3.

AusALPA is the Member Association for Australia and a key member of the
International Federation of Airline Pilot Associations (IFALPA) which represents over
100,000 pilots in 100 countries. Our membership places a very strong expectation of
rational, risk and evidence-based safety behaviour on our government agencies and
processes and we regard our participation in the work of CASA as essential to ensuring
that our aviation safety regulator gets the best safety and technical advice that is
completely independent of the vested commercial interests that currently dominate
Australia’s safety regulation decision-making.

Our response is guided by the Terms of Reference for the Review as published in the
DP (renumbered) and, where relevant, is complementary to the submissions made by
AuUsALPA in writing and verbally at the Senate Inquiry conducted by the Senate
Standing Committee on Rural and Regional Affairs and Transport (RRAT) into
Regulatory Requirements that Impact on the Safe Use of Remotely Piloted Aircraft
Systems (RPAS).

ToR Al - Relative safety benefits and their cost effectiveness: Mandatory
registration, education and training for all RPAS operators

AusALPA notes that several countries have adopted mandatory registration and
minimum knowledge standards for all RPAS operators, or are moving towards this. On
the other hand, Australia has an estimated 50,000 RPAs, the vast majority of which are
unregulated in any active sense of the word — the vehicles are unidentified and their
operators are mostly unidentifiable, untrained and knowledgeable only to the extent of
their own self-interest.
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Mandatory Reqistration

AuUsALPA considers it essential that the owner/operator of an RPA capable of inflicting
major damage on a manned aircraft in a collision can be identified — registration is a
key step in that process. We have also clearly stated that registration of RPAs shown
scientifically to present no/low collision risk to manned aircraft provides no safety
benefit and unnecessary costs.

Determining the characteristics that define such a no/low risk boundary is critical. The
July 2017 UK DoT/MAA/BALPA Small Remotely Piloted Aircraft Systems (Drones) -
Mid-Air Collision Study clearly indicates to us that CASA’s choice of 2kg as a no/low
risk boundary is wrong. AusALPA strongly believes that CASA has a duty of care in
regard to maintaining the safety of manned aircraft operations that requires a
conservative approach.

While we are neither convinced that 250g is the “correct” boundary, nor sure that such
a monochromatic delineation may be possible at all given the wide ambit of the risk
assessments required, AusALPA is adamant that it is nonetheless a much safer
starting point than 2kg. Consequently, we believe that the European (and FAA) models
of registration for RPAS over 2509 should apply in Australia. These systems cover the
field in respect of the reasonable efforts which should be exerted to prevent the
underage, ungualified, and uninitiated with respect to aviation, from using RPAS
improperly or maliciously thus endangering other aircraft of those in their vicinity and
environment.

We note that an external consultant is (or has been) engaged to provide a “risk
framework for RPA systems to assist in the development of a risk profile for the RPA
sector, using CASA'’s safety risk profiling processes”. However, this confirms our view
that sufficient risk profiling was not conducted in support of deregulation efforts in 2016,
the outcomes of which now cannot be simply undone by such engagements.

Registration should be initiated at the domestic point of sale and require adequate
proof of age and identity. This will clearly be difficult to enforce for systems purchased
overseas or via the internet, but nonetheless the options should be explored. The US
FAA has an age threshold of 16 years, which we consider to be an appropriate
requirement for Australia to adopt. An age limit should be considered for all RPAS
operations above the no/low risk boundary, allowing for adult or parental supervision as
required.

Registration will require retrospective application, with all of the associated policy
complexities. The national firearms legislation could provide a reasonable exemplar for
reining in the “problems in the wild”. Given the rear-guard nature of such an imposition,
the costs should be borne by CASA.

Education and Training

Compliance and safety require knowledge. In most regulatory schemes, adequate
knowledge is a precursor condition to conducting the activity and AusALPA sees little
reason to change that approach. Given the scale of the RPA fleet and without
compromising the education of the broader community, it seems reasonable that the
education and training focus should be placed on the registered owner, matched with a
regulatory requirement to ensure that the RPA is operated safely in all circumstances.

A suitable on-line training scheme could be developed that allows the results to be tied
to the registered owner by identity checks at the point of sale.
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While the preceding commentary relates to what should happen in a scientifically
based risk management approach, we are currently faced with a different problem —
the education of unknown operators of unidentified RPAs of a mass below 2kg which
will endanger manned aircraft in a collision.

While acknowledging CASA'’s significant efforts in public education in respect of RPAS
use, we note that there has been insufficient promotion of the CASA app “Can | fly
there?” to operators within the “excluded class” and recreational domains. As a rule,
such efforts should and must be advertised to those who traditionally do not see or
respond to aviation safety publications published by CASA - because excluded class
operators and recreational operators do not necessarily engage with aviation safety
publications or processes generally.

ToR A2 - Relative safety benefits and their cost effectiveness: Geo-
fencing capabilities for RPAS

AUsALPA believes that geo-fencing, particularly in the vertical, is a vital collision risk
mitigator for all RPAS subject to registration requirements. It is imperative that
Australia develop and move forward with an unmanned traffic management system
which defends critical infrastructure from aerial incursions by the use of geo-fencing
type technologies.

Whether through reliability or capability, it is clear that geo-fencing may not be
sufficiently well developed to be mandated. It seems to us that the establishment of
appropriate airworthiness standards plus the legislation of a not too distant future
requirement for mandatory fitment of airworthy geo-fencing capability will provide
greater incentive for manufacturers and developers to invest appropriately to protect
their markets.

Retrofitment of airworthy geo-fencing capability to existing RPAs will clearly be
constrained by the capability of the RPA to be upgraded. AusALPA considers that the
cost of retrofitting/upgrading RPAS/RPAS to be a cost of ownership and that a sunset
period to incorporate the required capability should be determined when the
practicalities are more clearly established.

The question of unlocking the geo-fencing constraints is much more difficult to resolve.
AuUsALPA recognises that the geo-fenced “bubbles” of airspace are akin to restricted
rather than prohibited airspace and that there are legitimate reasons for RPAS
operators to access that airspace from time to time. Establishing a practical and
effective scheme that permits only authorised unlocking seems to us to be a matter to
be primarily negotiated between regulators and developers.

ToR A3 - Relative safety benefits and their cost effectiveness: Any other
mechanisms to enhance aviation safety associated with RPAS operations
in Australian airspace and managing the relevant risks

There are other mechanisms which could be imported into Australian RPAS regulation
to ensure safety but many of these are outside the scope of the Terms of Reference.

While CASA clearly is the lead agency and Part 101 is essential, the RPAS issue
requires a more holistic approach.

AUsALPA is firmly of the view that CASA must urgently engage with other aviation
relevant agencies to formulate a national policy framework for RPAS, similar to the
approach taken by EASA and the EU. Such a coherent whole of government
framework for RPAS would then guide some of the specific issues which have driven
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the Terms of Reference, in preference to the current approach of using the widely
disparate industry responses to discrete questions to drive a regulatory philosophy.

For example a suitable national framework could be expected to provide direction in
respect of:

e Avision for an unmanned traffic management framework;

e The interrelation, and delegation of powers as between Commonwealth
and States and local law enforcement agencies, to enhance and
supplement federal (CASA) enforcement mechanisms;

e A privacy framework which pays heed to the particular nuances and
dangers inherent in observations captured by aerial photographing and
recordings by RPAS; and

o A framework for the identification, risk assessment, and limitation of
importing components of or RPAS themselves which might be designated
for improper purposes.

In regard to counter-drone technologies, AusALPA is firmly of the view that law
enforcement authorities should be the prime, if not the only, users.

We also acknowledge that regulations alone will always be insufficient to prevent
inappropriate use of RPAS and that some form of counter-drone technology will be
required to protect high risk airspace and infrastructure, both military and civil. There is
no doubt that counter drone technologies create difficulties and dangers of their own
that need to be integrated into the broader aviation framework.

ToR B1 - The effectiveness of CASA’s operating model with respect to the
regulation of RPA to ensure it takes into account: Technology growth of
the RPAS community

AuUsALPA believes that CASA’s approach has been less than adequate in terms of the
regulatory framework, surveillance, oversight and enforcement of the existing
regulations, as well as deficient in foresight in moving the regulatory regime forward by
comparison to other ICAO states and regional organisations.

The safety risks we see as inherent in the current “excluded class” limit of 2kg will only
increase as technology increases the capability of both the RPA and the payload.
Better motors, more efficient blades and higher power density batteries will greatly
increase RPA performance capabilities in terms of speed, altitude and battery life.
Better sensor packages will encourage greater operational capabilities and less
reliance on properly trained and accredited operators. It is also highly likely that
competitive pressures will make the enhanced technologies available at lower price
points — greater affordability will swell the “excluded class” fleet significantly.

We believe that these advancements will exacerbate the deficiencies in CASA’s ability
to actively regulate in the RPAS space, particularly in light of CASA's self-imposed
inability to identify vehicle, owner or operator.

ToR B2 - The effectiveness of CASA’s operating model with respect to the
regulation of RPA to ensure it takes into account: Operational growth of
the RPAS community

AUsALPA sees similar issues in operational growth, particularly as a consequence of
technological advances.
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While costs are mentioned frequently in the DP, it has never been satisfactorily
explained why CASA has created a “free rider” class of commercial RPA users with no
licencing or compliance costs for sub-2kg operations and who contribute nothing
towards the costs of surveillance or enforcement of those operations. As we said
previously, under the current regulatory arrangements, this “free rider” class of
commercial RPA users will swell in numbers as sub-2kg RPAs become more capable,
thus increasing the sub-population of the uneducated, the unwise, the cowboys and the
criminals.

In any event, operational growth of the RPAS community reinforces the need for a
coherent national strategy for sharing airspace.

While AusALPA notes the high-level framework for CASA’s strategic approach to the
integration of RPAS approved by the CASA Board, we find the use of the ubiquitous “in
the interests of safety” to be unsatisfactorily vague — it must be made abundantly clear
that, if RPAS are permitted to share airspace with manned aircraft, it cannot be at the
cost of a reduction in safety for manned operations.

ToR B3 - The effectiveness of CASA’s operating model with respect to the
regulation of RPA to ensure it takes into account: Developments in ICAO
and other international aviation safety agencies.

It is our view that ICAO SARPs (when they emerge) must be the prime motivator of
regulations at Commonwealth level. However, there are two distinct characteristics of
ICAO technical work of this nature: first, the outcomes will be as broad as necessary to
get sufficient States to agree; and second, the negotiations to reach broad consensus
are incredibly slow.

Consequently, we need to consider what our major regulatory partners are doing and
we must act as soon as possible upon any scientific research that is conducted under
their auspices, but we must not hesitate to create an Australian national unmanned
aircraft traffic management (UTM) system or “U-space” architecture that reflects our
geography and operational realities.

Australia need not and should not wait on SARPs to have such a framework in place
and we note the Warsaw and Riga Declarations in Europe provide an example of the
kinds of directions on which States and regional organisations have agreed in this
regard.

What is missing from the ToRs

While the DP makes reference to the penalty regime, the Review ToRs appear to
exclude any direct consideration of the enforcement regime in general.

AusALPA wonders how CASA plans to effectively monitor RPAS compliance,
particularly when the resources available to monitor mainstream manned aviation are
stretched, or even adequate. In any event, it seems clear to us that CASA has no
option but to adopt a scheme of industry delegates to compensate for the significant
resource requirements of a proper and effective RPAS regulatory system.

We also wonder how practical any enforcement strategy might be under the current
rules when neither the RPA nor the operator are identifiable and the operating site can
be almost anywhere. Importantly, CASA is going to have to find a way to react better
to industry intelligence and be seen as committed regulator.

Compliance with legislation by untrained, underage, and unfit operators cannot be
secured by way of standard operating conditions alone, and must be in some way tied
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to the technologies that emerge in parallel with RPAS themselves, to ensure separation
from other aircratft.

It is only by closer engagement, pursuant to an overarching and guiding national policy
direction, that enforcement will match the kinds of noncompliance with RPAS
regulations that cause safety hazards. We encourage CASA to be an advocate and
proponent of developing such a framework through this review process and in its
response to the Senate Inquiry’s recommendations later this year.

Updated Information

At our last appearance before the Senate RRAT Committee, we used a list of talking
points to ensure clarity in our position. As it is entirely relevant to this process, we have
attached a copy as part of this submission.

IFALPA Position Paper on UAS

Since our original submission to the Senate RRAT Committee, the IFALPA Position
Paper Unmanned Aircraft Systems has been updated in May this year. Given the
significance of IFALPA as an internationally recognised aviation safety body, we have
also attached the updated paper.

Concluding Remarks

We thank the Authority for the opportunity to amplify and reassert some of the
messages AUsSALPA has advanced and hope that this review and the RRAT Inquiry
process will prompt and guide a national policy direction for RPAS and their operation,
ideally by way of a clearly defined UTM concept, and thereby safeguard aviation and its
stakeholders from the realities of unsafe RPAS operation in future.

Yours sincerely,

\
\
. LA
i/ -" -
l\-/' . J
Captain Murray Butt Captain David Booth
President AusALPA President AFAP

President AIPA

Tel: +61—-2-8307 7777
Fax: +61 —2 —8307 7799

Email: office@ausalpa.org.au
government.requlatory@aipa.org.au

Attachments: 1. Senate RPAS Inquiry - AusALPA Talking Points

2. IFALPA Position 17POS08 Unmanned Aircraft Systems [09 May
2017]
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Australian Airline Pilots’ Association

SENATE RPAS INQUIRY — AUSALPA TALKING POINTS

Key Messages

=  the positive economic potential for RPAS is huge and we must embrace the
technology

= sharing airspace creates risk through a probability of collision and a range of
adverse consequences

-  airspace segregation should be the risk mitigator of choice

= if RPAS share airspace with manned aircraft, there can be no reduction in safety
for manned operations

= we do not see excessive risk coming from compliant non-excluded commercial
operations

=  we do see excessive probability of collision coming from the uneducated, the
unwise, the cowboys and the criminals

= we do see adverse outcomes due to the chosen mass of excluded RPAs

= we do not believe that the collision dynamics of bird strikes and drone strikes are
the same — drone strikes are worse

= we do not believe that the ground collision dynamics with people are related to
the airborne collision dynamics with aircraft

= the advice from Monash is not sufficiently rigorous to act as a policy basis

=  CASA has not displayed adequate caution in deciding what are excluded RPA
operations

> More research is required into aircraft drone collision dynamics to provide a
proper basis for defining excluded RPA operations

=  Technology such as geo-fencing should be implemented to the maximum
practical extent to aid compliance and minimise collision risk

= We need a strong enforcement regime

>  We are committed to doing our part in shaping any new concept for RPA
management strategies such as “U Space”

Education

= Ignorance is too often forgiven

=  General education is fine, but targeted education is best


Hazard
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>

Education must emphasis the primacy of safety for manned operations

»  We are committed to doing our part in helping to educate operators and
regulatory bodies at all levels of government

Enforcement

= targeted education must meet any legal hurdles to improve enforcement

=  there must be a proportionate but very robust enforcement regime

> RPA ownership and operator identify must be easily established

%  We need to explore ways to expand CASA’s surveillance/enforcement reach by

involving State police forces and local government ranger resources

Registration

,_)
,.).

>

Every RPA over the scientifically determined risk threshold must be registered

There must be an appropriate means of identifying the vehicle, preferably in
flight, and by the largest bit of wreckage following a collision

Appropriate education should be part of the registration process

User Pays Principle

>

The “user pays” principle applies to all participants in the aviation system — who
pays the cost of any initiatives to limit the impact of RPAS on the manned
aviation industry?

Why has CASA created a “free rider” class of commercial RPA users (no
licencing or compliance costs for sub 2kg commercial drone users)?

Consultation with Pilots

>

AusALPA is concerned that both the Minister and now the CEO of CASA are
advised by panels of vested commercial interests in aviation to the exclusion of
pilot bodies.

The entrepreneurs and operators of Australia’s aviation businesses do not speak
for pilots and do not deal face-to-face with the real risks every day — governments
of all persuasions must seek balanced advice

The pilot associations have no more or less “industrial” interest in aviation policy
development than do the operators

Advisory panels should have no industrial agenda for any participant

J.' AUSALPA Australian Airline Pilots’ Association
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The Global Voice of Pilots

17POS08 09 May 2017

Unmanned Aircraft Systems

Background

IFALPA strives for protecting and enhancing aviation safety by the highest standards and promoting a single level
of safety worldwide for all users of civilian airspace. This is especially important when introducing a new tech-
nology sector into civilian airspace such as Unmanned Aircraft Systems (UAS).

IFALPA welcomes and recognizes the potential benefits of this new technology. It is critically important to ensure
the safe integration of UAS into the common civilian airspace.

Size, performance, type of operation and intended use of UAS vary to a much greater extent than in manned
aviation. UAS can vary in size from below 250 grams (similar to a model aircraft) up to UAS with a wingspan
similar to that of a Boeing 737. Their use can vary from local to intercontinental flights and from low altitudes up
to very high altitudes. They often have unconventional shapes, with widely differing operating characteristics and
a large spectrum of performance capabilities.

Accordingly, for IFALPA, three different aspects are paramount:
1. General

2.  Unmanned Aircraft (UA) as a collision threat to manned civil aviation in general and in particular in lower
airspace and near aerodromes;

3. UA as participants integrated into common airspace.

1. General

Although the innovations and technological advances brought by UAS have rapidly progressed, their introduction
into non-segregated airspace cannot take place without consideration of existing users. On the contrary, they are
being introduced into a highly regulated, often crowded sky. The rules and regulations, which govern these skies,
have been written over the history of manned aviation.

POSITION 1: IFALPA believes that all UAS should be integrated into common airspace. Accommodation

should only be a temporary measure.
Only one sky is available for all aviation users. Users with different tasks and roles and with different perfor-
mance and size characteristics need to share the same airspace — this is generally done via the principle of
integration. All users operate according to similar principles and a framework which makes them compat-
ible to the extent necessary. Airspace users that are unable to comply with these common principles are
normally separated and kept clear from other traffic. These non-compliant airspace users receive the services
necessary to allow operations — a principle referred to as accommodation.. This practice however, reduces
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17POS08 Position

the capacity in non-segregated airspace and should therefore be limited. All efforts should be undertaken to
transform accommodation into integration.

POSITION 2: IFALPA considers that it is not acceptable to change rules and regulations for manned aviation
in order to accommodate UAS integration.
The regulations for manned aviation have been established over a long period of time based on experience
and best practices. These regulations should only change to enhance safety. UAS should be developed to
follow these regulations without requiring changes that will burden manned aviation.

POSITION 3: Every UAS should have at all times a responsible person in command, who is suitably trained
and qualified with an independent safety mandate, responsible for the safe operation of the flight, mission or
task.

2.Collision threat of smaller Unmanned Aircraft (UA) to manned aviation

Manned aviation, from rotary aircraft to air transport, is faced with an exponentially increasing number of sightings
and NEARMISSES with UA in all classes of airspace. This is particularly noticeable below 500 ft. AGL, where,
there is a mixture of traffic particularly helicopter operations on air ambulance, police or fire fighting duties, aerial
work, border control, military and newsgathering. These are all manned aircraft performing their tasks with
specific authorization.

IFALPA is concerned that a collision between an UA and a manned aircraft is imminent.

POSITION 4: As a matter of urgency, in-depth research into the impact of collisions between small UA and

manned aircraft is necessary to establish the severity of the impact of collisions.
Currently, there are no figures available from any scientific research to establish the risk of the collision
of even small UA’s with the critical surfaces and components of manned aircraft. Windscreens/canopies,
primary flight controls, engines, rotor shafts of helicopters and their tail rotors are some examples of these.
UA’s, regardless of size, can cause significant or even catastrophic damage. Of particular concern on small
UA are the motors and battery packs. Especially critical are helicopters due to the number of vulnerable
safety critical components. Several bird strikes have demonstrated that even impact with small birds (below
200g) can have catastrophic results for a helicopter.

A risk in aviation is defined by the probability of occurrence multiplied by its severity. Since there are
no data for the severity, it is not possible at present for a risk assessment to be achieved for the manned
or unmanned side. The number of sightings, i.e. the probability of occurrences increases exponentially,
therefore it has become a matter of urgency to establish the figures of severity.

POSITION 5: An approved, full and transparent risk assessment should be completed before an operation can
be commenced.
Before qualifying certain small and mid-sized UA, sometimes referred to as drones, as a low risk operation;
an approved, full and transparent risk assessment should be completed. This would allow identification of
all the risks, including collision with manned aviation, and its possible impact. Operation should only be
allowed after all threats have been properly mitigated to an acceptable level.

POSITION 6: As there is no formal qualification for certain categories of UAS, it cannot be assumed that there

is a qualified, trained and competent responsible pilot in command of the UA. For operation in airspace where
an encounter of a manned aircraft is possible, mandatory training and a certificate/license should be required.
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As a result of the commercial success of particularly the smaller UA, ICAO and regional/national authori-
ties should regulate all UAS ‘proportionally’ according to their risk. Eventually, the vast majority of small
UAS will remain very lightly regulated or not regulated at all. That means in practice, that manned aviation
pilots cannot assume that the UA is certified or that the pilot in command has been similarly trained to
operate the UA.

Where an encounter of a manned aircraft is possible, the pilot of the small UA should have the competency
to see and avoid the manned aircraft. States should establish formal licenses for the pilots of UAs to ensure
safe integration into common airspace. Such licenses should be commensurate to the risks and should
ensure as a minimum that the pilot understands the aircraft, the airspace, the operating environment, and the
other aircraft that could be encountered while flying.

Pilots of UAS/RPAS that are used for commercial purposes should be commercially licensed with an instru-
ment rating when necessary for the category and class of aircraft to be flown and have appropriate aeromed-
ical certification to ensure the continuity of safety that now exists in the civil airspace.

POSITION 7: Every state should conduct an extensive public awareness campaign about the safety risks,
duties, liabilities, insurance requirements, responsibilities and third party privacy issues associated with oper-
ations of UAS.
States should make all efforts to inform the public, particularly the potential UAS-user, about the prerequi-
sites and risks of UAS operations.

It is the obligation of States to ensure that every potential pilot knows about the operational risks and is
able to comply with the limitations of his operation. This would include knowing where and where not to
operate the UAS by finding and understanding the official published information. States should also require
the manufacturers/sellers of UAS to provide this information at point of sale.

POSITION 8: Registration via a state-system should be compulsory for all UAS. This facilitates enforcement
of rules and motivates training within the UAS community.
Except in some states, the vast majority of UAS are sold without obliging the seller and the buyer to make
sure the UA is properly registered. Registration helps enforcement of the rules by enabling the authorities
to trace a UA to its owner/pilot, similar to the registration of cars in road traffic. It thereby can serve as an
important element in fostering adherence to the rules, while also encouraging UA owners/pilots to acquire
the necessary skills and qualifications. Mandatory registration should be at the point of sale.

POSITION 9: The responsible authorities charged with the enforcement of rules to operate UAS should be

staffed, trained and equipped sufficiently to increase the effectiveness of enforcement.
With dwindling resources, the aviation authorities have delegated the responsibility of safety oversight of
certain sectors of UAS operations to other authorities, such as the police. The main argument is that the
risk to aviation of those sectors is perceived as low and the necessary resources required apparently do not
justify the use of dedicated aviation personnel. Although IFALPA questions the underlying risk analysis,
States should recognise that for an effective enforcement of any regulation, their authorities should be well
staffed, trained and equipped. In addition, the UA pilot community needs to develop a professional attitude
towards their training and responsibilities as prerequisites for their operations. Anyone flying a UAS that
is a hazard to other aircraft in the airspace, especially those who choose to do so recklessly near airports or
by operating unairworthy UAS, should be identified and appropriately prosecuted. IFALPA believes that
intentional unsafe operation of UAS should be criminalized and penalties should be developed for uninten-
tional unsafe UAS operations.
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POSITION 10: As long as there is no means for manned aviation to safely see and avoid small UA, the respon-
sibility to see and avoid belongs to the pilot of the UA.
Airline pilots should be able to see UA on cockpit displays, controllers should have the ability to see them
on their radar scopes, and UAS should be equipped with active technologies that ensure that the UAS is
capable of avoiding collision with manned aircraft.

A fundamental principle to avert collisions in aviation is the ‘See and Avoid’ principle established in Annex
2 to the ICAO Chicago Convention. This is an obligation for all involved aircraft, manned or unmanned.
Since UAS can be much smaller than manned aircraft, the possibility for the manned aircraft to detect and
‘see” a small UA is hampered or made impossible if not achieved by electronic means, e.g. a transponder,
FLARM or an ADS-B-based system. In addition, during approach and departure manoeuvers, helicopters
have very limited avoidance capabilities, exacerbated by the nature of the sites they operate from.

POSITION 11: In case of an encounter of a small UA with a manned aircraft, the UA should be conspicuous
to the manned aircraft in order to allow ‘Collision Avoidance’.
As a last line of defense to avoid a collision the UA should be made conspicuous by means of lighting,
electronic visibility, colour, shape or other methods in case the UA-pilot did not perform a correct see-and-
avoid maneuver.

POSITION 12: Where the proper execution of ‘See and Avoid’ cannot be guaranteed, no operation of an UA
should be granted.
The UA operation should not be permitted if the UA-pilot has no proven skill or means to avoid manned
aviation, or a certified system which enables the UA to be visible to the manned aircratft.

POSITION 13: The operation of small UAS in VLOS cannot be compared to model aviation, since the intent
and the location of operations differs significantly. Therefore, safety comparisons are invalid.
Where States intend to integrate recreational UA into national Model Aircraft Flying Regulations, they should
establish specific rules for them.
Although operated mainly in Visual Line Of Sight (VLOS), as with model aircraft, a comparison to model
aircraft safety is invalid. The main purpose of small UAS is surveillance and recording, or taking pictures.
Thus, their operation does not normally take part in confined areas such as model aircraft airfields and is not
normally managed as flight operations are on model aircraft airfields, instead their area of operation takes
place where the recording or the pictures are required.

Whereas the pilots of a model aircraft normally can be trained at a model aircraft airfield and have an
understanding of aviation requirements, particularly in respect to the risks to manned aviation, most pilots
of small UAS, do not have such an aviation background or the opportunity of such training. The main intent
of their operation is not aviating, but fulfilling a task of surveillance or recording or taking pictures from an
aerial perspective.

POSITION 14: If the pilot of an UA is not properly qualified and formally licensed, mandatory Technical
Performance Limitations such as Geofencing and altitude and range-limitations should be introduced in order
to mitigate the risk of collision and airspace-infringement.
Manned aviation are required to operate with a license which is formal proof of training, this should be
a prerequisite for all UAS operations. If a license cannot be achieved, it could be mitigated in part by
limiting the performance of the UA. Technologies such as Geofencing (i.e. the UA flies only in preapproved
locations and only up to predefined altitudes) and range limitations (i.e. the UA does not fly further from its
pilot than a predefined distance) could serve as mitigation measures.
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With respect to the above, IFALPA calls for a minimum of standard rules for UAS operations to ensure
safety in lower level airspace when integrated with other traffic. These rules should apply to prevent oper-
ations near hospitals, landing fields, farm strips, military establishments, power plants etc. In some States,
these no operation areas are referred to as “No Drone Zones”. This should also apply to UAS operations
near controlled and uncontrolled airfields, including heliports.

3.Integrating Unmanned Aircraft (UA) into the common civil airspace
Unmanned Aircraft (UA) is the over-arching term for aircraft, which do not have a pilot on board'. It basically
consists of 2 different archetypes:

* Those which do not allow pilot intervention in the management of the flight>. They are called
“Autonomous aircraft”

*  Those which are still controlled by a human pilot, but remotely. They are called “RPAS, Remotely Piloted
Aircraft Systems’”

3a. Autonomous aircraft

ICAO defines autonomous aircraft as “an unmanned aircraft that does not allow pilot intervention in the manage-
ment of the flight”?. An example of already existing aircraft in this category are unmanned free balloons as
described in Annex 2, Chapter 3.1.10 and its Appendix 5. With the exception of “light balloons used exclusive-
ly for meteorological purposes and operated in the manner prescribed by the appropriate authority’, all other
balloons are subject to the provisions of article 8 of the Chicago Convention®. This basically makes them an
exception to the ICAO framework under national sovereignty, but according to the principles described in article
8: “Each contracting State undertakes to ensure that the flight of such aircraft without a pilot in regions open to
civil aircraft shall be so controlled as to obviate danger to civil aircraft’’.

POSITION 15: Currently, IFALPA does not believe that autonomous unmanned aircraft can be integrated into
common airspace.
Non- segregated airspace, based on the Chicago Convention, operates under the assumption that there is a
pilot in command that may depart from these rules in circumstances that render such departure absolutely
necessary in the interests of safety (reference ICAO Annex 2 paragraph 2.3.1). As autonomous unmanned
aircraft cannot comply with this premise, they cannot be integrated into common airspace.

POSITION 16: IFALPA rejects the denial of airspace to manned aviation in order to accommodate autono-
mous UAS.
Currently, Regulators close certain airspace to segregate non-compatible aircraft that are unable to comply
with the requirements for common airspace. This reduces the amount of available airspace which reduces
capacity and is not acceptable for manned aviation.

1. See ICAO convention, article 8

2. See ICAO Doc10019, xiv, Autonomous aircraft’

3. See ICAO Doc10019, xviii, RPAS. As a remotely piloted aircraft cannot fly without a station where a pilot manipulates the controls
and a command and control link between the station and the aircraft, the common terminology is RPAS (= Remotely Piloted Aircraft
System)

4. See ICAO Doc10019, xiv, Autonomous aircraft’

5. See ICAO Annex 2, Appendix 5, 2.2

6. The prerequisites for the launch of such balloons are written down in ICAO annex 2, appendix 5, 2.2f,

7. See ICAO convention, Article 8
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3b. Remotely piloted aircraft

In contrast to autonomous aircraft, all other unmanned aircraft are remotely piloted. The fact, that they are under
the control of a human pilot, makes them in principle compatible to the ICAO framework, irrespective, if they fly
nationally or internationally, in VLOS or IFR.

The fact that the pilot is not onboard the aircraft does pose significant challenges in the way an UAS may be
utilized. New technical solutions should be developed to help compensate for the lack of having a human onboard.

POSITION 17: IFALPA believes that UAS technology is not capable of replacing all necessary capabilities of
a human pilot on board, particularly in complex time and safety critical situations.
Many serious aircraft incidents could have ended in catastrophe but have been averted because a human
pilot was onboard. This human element provides an add-on for safety and can serve as a final barrier to
accidents. Humans have the ability to make decisions in ambiguous situations, to take over functions of
failed systems, and the unique ability to learn in real-time. Without being onboard, it is difficult for a human
to have enough situational awareness in order to capitalize on these human attributes.

POSITION 18: IFALPA does not believe that UAS can perform an operation as complex as air transport with
an equivalent level of safety.

POSITION 19: All UAS engaged in non-segregated public airspace should be certified and compliant with the
provisions described hereafter before being allowed to operate.
The safe integration of UAS into civilian, non-segregated airspace can only be achieved if UAS and their
operations must comply and be compatible with the existing rules and regulations applicable to other aircraft
in the same class of airspace. Non-compliant UAS will imply non-acceptable reductions in capacity, espe-
cially in high density airspaces and aerodromes.

Integration of UAS into civilian airspace:

For the most part, a vast majority of all rules and policies that apply to manned aircraft also apply to unmanned
aircraft. In terms of operations and performance design and levels of aircraft/systems certification, the need to
differentiate between manned vs. unmanned in regulatory structures and framework should be limited to the
necessary items and commensurate to similar manned aviation:

Licensing and duty time

*  The criteria for the selection, licensing, instruction, and training of UAS Operators/Pilots should be estab-
lished by the Certification Authorities.

»  The skills necessary to pilot an aircraft remotely should be established
*  Adequate medical requirements, including for mental health should be established
*  The duty time of remote pilots and associated crewmembers should be adequately limited.

*  These criteria and limitations should be based on the existing regulations for pilots and scientific data.

Design and Operation

*  The design standards and certification specifications for civilian and military UAS that operate in non-seg-
regated, civilian airspace should be subject to similar directives as manned aircraft.
Note- The special characteristics of these systems and their operations have to be taken into account.
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A safety assessment with target levels of safety appropriate for the type of operation should be proven to
the certification authorities.

Flight critical components of the communication / data-link and of the ground control station have to be
regarded as aircraft parts and therefore included in the certification criteria. They may either be part of a
UAS as a whole or under separate type designations.

Human factors are at least as important in unmanned aviation as in manned flight. Human factors should be
considered in the design of control stations/devices and in particular the controls, displays, software, and
interface as well as the operation of a UAS.

The operational concept of a UAS should:

Provide all information necessary to enable the pilot-in-command to exercise responsibility for the flight,
Enable the pilot to control the flight path as necessary for the safe conduct of the flight.
Not allow a remote pilot to operate more than one UA at any time

Keep pilots controlling UAS free from distractions that compromise safety of operations (“sterile cockpit”
concept).

Not allow external loads to be carried on a UAS unless a level of safety equivalent to that of manned air-
craft can be achieved.

Air traffic control

A UAS should behave like a manned aircraft and be subject to the Rules of the Air. The operation of UAS
in civilian airspace should not make any difference - for example through special flight procedures - to the
daily operation of other air traffic participants (commercial and general aviation).

Each UAS should have a designated pilot-in-command at all times, who should ensure that the UAS com-
plies with the Rules of the Air and ATC instructions and clearances.

The response time of a UAS - following ATC instructions - should be comparable to that of a manned air-
craft. Delays due to data-link/communication transmission time are not acceptable.

UAS should be equipped to provide collision avoidance at all times in all airspaces and safe separation
when positive ATC separation is not provided (See and Avoid). They should be equipped with Mode C/S
transponders, or other approved systems, that are compatible and cooperative with airborne collision avoid-
ance systems installed on manned aircraft.

UAS should fit into the existing and future ATM environment and the generally accepted performance cri-
teria for the environment they are operating in.

State-operated UAS should not be exempt from the above requirements.

Security

A security threat and risk assessment of all types of UAS should be undertaken to identify and understand
the threat and risk for civil aviation.

This risk-based UAS security should be regulated robustly. Where regulation is limited, not possible or
non-existent, the UAS should be restricted in its operational capability.

The premises where the UAS or system components (including remote pilot and programming stations) are
operated, stored, maintained and prepared should have access and security controls and procedures in order
to prevent; unauthorized entrance, sabotage, unlawful interference, and to detect tampering and ensure the
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integrity of vital components. Persons, including their items carried, entering these premises should be
subject to screening and security controls.

*  Personnel responsible for programming, pre-flight preparation, servicing, operating and/or remotely con-
trolling the UAS and persons granted unescorted access to the aforementioned premises should be security
background checked. Security should be part of the training and awareness programs for all personnel.

*  The integrity and immunity of the communication/data link including used hardware and software should
be protected against acts of sabotage, (cyber) attacks and acts of unlawful interference, including denial of
service and system failure.

Dangerous goods

«  Dangerous goods shipments should not be carried on a UAS unless a level of safety equivalent to that of
manned aircraft can be achieved.

«  UAS carrying dangerous goods should be fitted with an inflight leak/fire detection system, and a fire sup-
pression system.

«  Dangerous goods shipments aboard UAS should comply with the ICAO Technical Instructions for the Safe
Transport of Dangerous Goods by Air for passenger aircraft, including packaging, labelling, per package
quantity limitations, notification of pilot-in-command, and reporting requirements.

Note 1- Lower standards for UAS are not acceptable. The unavailability of an airborne crew to fight
DG-related incidents should be taken into account.

Note 2- Implications of DG to environment, people on the ground and property stemming from a crash of
an UA due to lower airworthiness-requirements should be taken into account.

*  Special attention should be given to the requirement for notifying the appropriate authorities, including
emergency response personnel, of dangerous goods information in case of an incident or accident.

Ground operations - Airport layout
*  The impact of UAS operations at civilian aerodromes should be considered thoroughly.

*  UAS operations at civilian aerodromes should not require special procedures causing disruption to normal
operations, especially in inclement weather.

Safety Management Systems
UAS Operators should implement Safety Management Systems in accordance with ICAO provisions and approved
by the State of the Operator.

Legal

The same legal rules should apply to UAS as manned aircraft.
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