SUMMARY OF RESPONSES TO NPRM DGTA 01-11

‘TECHNICAL AIRWORTHINESS REGULATION 2.8
- UNMANNED AIRCRAFT SYSTEMS’

INTRODUCTION

General

1. This Summary of Responses outlines DGTA-ADF’s responses and intended actions to the
comments received for NPRM DGTA 01-11, Technical Airworthiness Regulation 2.8 -
Unmanned Aircraft Systems, and finalises the consultation process. Any person having views or
arguments to support an appeal against the decisions documented in this Summary of Responses
may petition DGTA to consider such an appeal.

Background

2. On 12 Jan 11, DGTA-ADF released NPRM DGTA 01-11 for comment. The NPRM
proposed the creation of Technical Airworthiness Regulations (TAREG) and guidance related to

Unmanned Aircraft Systems (UAS). The period for comment on the proposals contained in the
NPRM closed on 28 Feb 11.

3. There were 11 responses to the NPRM, providing representation from Defence,
commercial business and academia. A list of respondents who have consented to their names
being published has been included at annex A.

ANALYSIS OF COMMENTS

General

4, A wide range of constructive comments has assisted with refining and improving the
robustness of the proposed regulations. The disposition of comments is shown in Figure 1.
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could be improved
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Figure 1



5.  Comments supporting the proposed regulations and guidance included the following:

a.  Overall the regulations are sound and present a solid foundation for evolving a set of
rules/regulations.

b.  The draft regulations achieve the objective in the provision of clarity and DGTA’s
requirements.

c.  Understandably, due to the lack of local and global experience with UAS operations,
the regulations are not as defined as they should be, allowing the flexibility to tailor
them to the UAS and allow further development of the regulations.

d.  Ifind the guidance material very comprehensive.

e. From an operational / operation perspective there is nothing in the proposed
Regulations that [we] could not accept.

6. Comments not supporting the proposed regulations and/or guidance included the
following;:

a. Are we over complicating the whole show? I believe that the intent and guidance
provided is sound but there is a “sense” that it can be a very complicated and
onerous process, in that UAS’s are to be treated the same as manned aircrafi.

7.  Notwithstanding the single negative comment presented above, each of the 11 respondents
was in support of the proposed UAS regulations and guidance. Therefore, DGTA-ADF has
assessed that there is widespread agreement that the proposed changes are warranted. However,
all respondents suggested that improvements were required. The suggestions for improvements
to the regulations have been specifically analysed throughout this summary of responses and
changes to the regulations and guidance incorporated to resolve relevant areas identified for
improvement.

8. DGTA-ADF intends to publish the new UAS regulations and guidance with changes
incorporated from the specific comments presented in this summary of responses. The amended
regulations and guidance are presented at annexes B and C respectively.

RECEIVED COMMENTS

9.  The following comments were received from the respondents. Some of the comments have
been paraphrased where required to improve clarity. Where comments from different
respondents presented a common theme, they have been grouped together. An analysis and
response is included against each group of comments, and the resulting disposition of the
comments is presented.

Compatibility with AAP7001.048 UAS Categories
10. Relevant comments received were as follows:

a.  The Regulation may well be out of date before it is released as it only covers
Category 1 & 2 UAS. The ACPA documentation covers Category 1 & 2 and mentions
a Category 3 system but does not provide any definitions of that Cat. DGTA-ADF are
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planning to release amended documents shortly that define Category 3 and introduce
a new category, Category 4.

b.  Whilst outside the scope of this NPRM and the TAR’s regulatory scope, the
definitions currently available for UAS are somewhat impractical. Any air vehicle
with sufficient kinetic and/or explosive energy, when subject to a catastrophic system
failure, can be expected to result in death or serious injury to personnel on the
ground (unless it can be guaranteed that the population density in the area within the
Maximum Energy Boundary of the air vehicle is 0).

c.  Categorisation should be based on, first, kinetic energy and then on the
characteristics that make the UAS Type Certifiable or not. i.e. Category 1 should
have enough mass and be fast enough to be able to kill someone. Then it should be
designed and verified to meet aerospace standards recognised by the TAR and which
can form part of an adequate Certification basis. Similarly Category 2 UAS, whilst
still having sufficient Kinetic Energy to kill people are not type certifiable because
the standards used for the design of the vehicle are not recognised as sufficiently
contributing to safe flight or there are not sufficient standards to form an adequate
and complete certification basis.

11. Response. ACPA-ADF has produced a draft update to MILAVREG 7. While it has been
circulated for some informal comment, it still needs to be finalised, formally circulated for
stakeholder input (probably via an NPRM process), and approved by the ADF Airworthiness
Authority (ADF AA). Publishing of the updated MILAVREG 7 is therefore not likely before
February 2012, so DGTA-ADF’s preference is to publish the proposed UAS TAREGs and
guidance and update them later to reflect changes in the MILAVREGs. If ACPA-ADF’s current
draft of MILAVREG 7 is similar to the final product approved by the ADF AA, only minor
changes to these TAREGs will be required.

12.  One respondent queried the current Defence basis for categorisation, suggesting kinetic
energy and the characteristics that make the UAS Type Certifiable should be primary
considerations. DGTA-ADF agrees that there is room for improvement in the current
categorisation system. ACPA-ADF also agrees, and the draft update to MILAVREG 7 proposes
four categories of UAS. While the proposed categorisation system still retains a focus on the
population distribution of people at an elevated risk from the UAS, it also includes a category for
low energy UAS and a category for UAS systems whose technical integrity cannot be assured
against a TAA approved standard.

13.  One respondent queried the practicality of the current basis for categorisation, suggesting
that any UAS suffering a catastrophic system failure can be expected to result in death or serious
injury to personnel on the ground. While UAS Categorisation definitions are ultimately an issue
for ACPA-ADF, DGTA-ADF does not fully agree with the respondent. Risk to personnel on the
ground is primarily influenced by the population distribution near or under the UAV flight path,
and therefore can be managed by Defence. However, DGTA-ADF suspects the core of the
respondent’s concern (given the reference to the UAV’s maximum energy boundary) is that an
‘escaped” UAV will inevitably pose a risk to the public. This is true. However, there are few
Defence activities that do not present some risk to Defence members and/or the general public;
provided these risks are appropriately managed by Defence and meet reasonable safety targets,
the activity can proceed.

14. Disposition. Each of these comments is relevant to the wider Defence management of
UAS, as presented in the MILAVREGs. While no further action is proposed for the TAREGs,
the comments will contribute to DGTA-ADF’s review of the draft update to MILAVREG 7.



Future-proofing of new regulations
15. Relevant comments received were as follows:

a.  Overall the regulations are sound and represent a solid foundation for evolving sets
of rules/regulations. Understandably, due to the lack of local and global experience
with UAS operations, the regulations are not as defined as they should be, allowing
the flexibility to tailor them to the UAS and allow further development of the
regulations. Looking at the way ADF currently runs its UAS assets, it is hard to see
any systemic approach as it mostly appears to be a ‘“figure it out as we go
approach” which is acceptable for a rapid acquisition project, but unsustainable for
long term operations of multiple assets.

b.  CAT I UAS will be managed in the same manner as manned AC, with an exception
of a few clauses, which attribute to the lack of established and effective UAS
regulations around the world to draw upon. These clauses are likely to become
obsolete once ADF becomes more experienced with the UAS operations.

16. Response. Regulation of UAS by civil and military Airworthiness Authorities is in the
early stages of its evolution. Surprisingly, despite the recent exponential growth in military UAS
acquisitions, and strong support for UAS use in the civil sector, there has not been a
commensurate growth in the maturity of UAS regulation. Defence’s decision to allow UAS to be
accepted into service either via a standards-based approach or a risk-based approach seems to
reflect the general consensus of the UAS sector, so the basis for Defence’s UAS regulatory
framework should be enduring. As international UAS regulatory frameworks emerge, Defence
will continue to evolve its own regulatory framework.

17. Disposition. No further action proposed with respect to the regulation or guidance at this
time,

Role of the TAA in UASOPs

18. Relevant comments received were as follows:

a. My understanding of the role of DGTA-ADF is to assess and provide the OAA with
recommendations be it positive or negative. The OAA may accept a negative DGTA-
ADF recommendation but the way this Reg is couched that option not as clear as it
could be. The way this is written can be read as in order to get a system approved to
operate a positive recommendation is required from DGTA-ADF, where as [ believe
the intent is that the following must be presented in order to achieve a positive
recommendation.

b. TAREG 2.8.4.c. should not promise a positive TAR recommendation. It is possible
that the requirements of this clause are provided but are not acceptable — in this case
the DAR would not receive a positive recommendation.

c.  The Reg needs to clarify that a DGTA-ADF recommendation does not need to be
“positive” in order for the OAA to consider the issuing of an Operating Permit.

19. Response. Several respondents queried the emphasis in the regulations to ‘positive’ TAA
recommendations, pointing out that the OAA can still elect to operate a UAS even with a
negative TAA recommendation. While this is true, the emphasis on positive recommendations is
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consistent with manned aircraft regulations, since they also define the requirements for a positive
TAA recommendation (eg TAREG 2.2.2b). Further, it is not the role of the TAREGs or guidance
to define whether the OAA may or may not proceed with a UAS operation despite receiving a
negative recommendation.

20. Disposition. No further action proposed with respect to the regulation or guidance at this
time.

Resourcing of regulations
21. Relevant comments received were as follows:

a.  From an Engineering / corporate perspective concern may exist on the level of
resourcing required to meet the Regs

b.  Ifthe UAS is introduced into service, all the extra responsibilities laid upon DAR will
imply that more personnel in NASPO will be required to accommodate the workload.

c.  1think requirement 2.8.4d may have substantial resource implications. What level of
manpower for the implementation and ongoing maintenance management systems is
going to be required? Use existing desk staff or will there be a requirement for
additional people?

22. Response. Any new capability introduced into Defence, particularly one that presents a
hazard to the general public as well as to Defence personnel, will inevitably have initial and
ongoing resource implications. The key question here is whether the proposed TAREGs will
impose an unreasonable burden on POs and SPOs (in other words, whether the benefits in terms
of safety and/or capability are commensurate with the resource imposition). Unfortunately, the
slow evolution of worldwide UAS regulation means there are currently no benchmarks against
which to evaluate the ‘reasonableness’ of the proposed TAREG burden.

23. DGTA-ADF notes that ali of the above comments on resource implications were presented
by one respondent. None of the remaining 10 respondents voiced similar concerns, including the
several POs and SPOs that are already adopting these draft TAREGs to support their programs.
This provides some confidence that the proposed TAREGs, at least for Category 2 UAS, do not
impose an unwarranted resource burden. Over the next few years, as more UAS are employed by
Defence, DGTA-ADF will continue to evaluate the value added by each regulation.

24, Disposition. No further action proposed with respect to the regulation or guidance at this
time.

Alternative approach to UAS Technical Regulation
25. Relevant comments received were as follows:

a.  Fundamentally, this NPRM appears to be a tailoring of extant 'principle based'
REG?2 regulations. A more concise way to address the need could be to tweak extant
TAREG 2, and include a UAS guidance chapter which explains how the current regs
are to be iailored and satisfied for UAS’. The problem with the current approach (as
could be argued with the new software compliance findings regulations) is that
we are going away from principle based regulation to a rules based system, and are
creating duplication of Regs that are tailored for an aircraft type, which may not
provide much additional value (for the customer base).



6

26. Response. For Category 1 UAS, the proposed regulations achieve precisely what is
suggested by the respondent. After all, the proposed TAREG 2.8.3 states that the extant TAREGs
2.1 to 2.7 are equally applicable to Category 1 UAS with a small amount of tailoring to account
for the particular requirements of UAS.

27. For Category 2 UAS, on the other hand, such an approach is just not practical. Many
Category 2 UAS are not designed to recognised aerospace standards, many UAS OEMs do not
employ robust design processes, and to date, no National Airworthiness Authority (NAA) has
demonstrated a robust approach to regulating the design of UAS. The extant TAREG 2 approach
is therefore comprehensively unsuitable for Category 2 UAS. MILAVREG 7 pragmatically
allows a safety case to be used as the basis for a Category 2 UASOP, and the proposed TAREGs
follow this lead.

28. Disposition. No further action proposed with respect to the regulation or guidance at this
time.

Nomenclature: UAS vs UAV
29. Relevant comments received were as follows:

a.  Currently the NPRM states unpremeditated decent of the UAS. The UAS is the system
(air vehicle & ground stations), so the UAS cannot have an unpremeditated decent
only the UAV can. Suggest rewording to unpremeditated decent of the UAV. Note
that there are several further examples of this throughout the whole document -
recommend where appropriate (i.e. where UAS is used in lieu of air vehicle), change
UAS to UAV.

30. Response. The respondent has a valid point, and ACPA-ADF’s draft update to
MILAVREG 7 similarly differentiates between the entire system (the UAS) and the airborne
element (the ‘unmanned aircraft’).

31. Disposition. The proposed regulations and guidance will be amended to remove any
inference that the entire UAS (i.e the ground element as well as the unmanned aircraft) is
airborne.

Terminology for UAS crashes
32. Relevant comments received were as follows:

a.  Recommend replacing the “unpremeditated descent and loss of control” failure
categories in 2.8.4.e.(2)(i) and 2.8.4.e.(3)(i) with: - Uncontrolled air vehicle crash,
controlled air vehicle crash, air vehicle escape. The strategy for estimating the
likelihood of injury and fatality for personnel must include both analysis as a result
of air vehicle crash. Furthermore, the applicant should be requested to determine the
likelihood of injury and fatality for personnel as a result of: - Uncontrolled air
vehicle crash, - controlled air vehicle crash; and - air vehicle escape. This is due fo
the fact that the current phrasing does not explicitly deal with the likely causes of
death and serious injury and does not include air vehicle escape which was found to
be a large contributor to the level of risk of death and serious injury to the General
Public in the Air Vehicle's Maximum Energy Boundary

33. Response. The respondent’s proposed definitions for UAS mishaps are tempting, and in
fact a similar approach was used in an earlier draft of these proposed TAREGs. However, there
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are several arguments against this approach. First, it is desirable for Defence to standardise its
nomenclature with the wider UAS community wherever possible, and the terms ‘unpremeditated
descent’ and ‘loss of control’ are currently used by several major Airworthiness Authorities,
including the Furopean Aviation Safety Agency. Secondly, there are a range of scenarios where
the respondent’s proposed terminology becomes ambiguous. For example, is the intentional
destruction of an unmanned target a ‘controlled’ or ‘uncontrolled’ air vehicle crash? In fact, even
the term ‘crash’ can become ambiguous; a controlled termination may well look like a crash
from the outside but if carried out in the intended (known clear) area then there is no safety
impact.

34. Disposition. No further action proposed with respect to the regulation or guidance at this
time.

Defining the DPA
35. Relevant comments received were as follows:

a.  Anairspace/ground environment that is a subset of the Defence Practice Area (DPA)
should be considered for UAS operations. Describing the DPA as the UAS
operational space (both air and ground) is potentially excessive. For example, the
Woomera DPA encompasses an extremely large area and it is very unlikely that the
entire airspace/ground environment would be allocated to a single user. [Defence
project] defines the subset of a DPA that has been allocated for UAS operations via
a 'Flight Path Ground Template'. The template defines the area encompassing all
phases of a UAS flight, with an appropriate kinetic energy buffer zone that is
equivalent fo the glide path of a terminated UAS flight. This area would be sanitised
of non-essential personnel through surveillance and therefore would reduce the risk
to General Public, and allow for more flexible use of the airspace/ground
environment within the larger DPA.

b.  The guidance to TAREG 2.8.4.¢ (3) says ‘When a UAS is used outside a DPA..., it
presents a hazard to the General Public’. However there is a risk to the ‘General
Public’ inside the DPA which should also be referred to. The term 'General Public’
also includes Defence personnel not involved in the exercise but still inside the DPA.
Accordingly, these people will also be exposed to risk and should be considered in
the risk analysis. It appears to be an assumption that the DPA will be sanitised of
non-Defence personnel. This assumption is not always valid. For example, the water
surface area in and around EAXA usually contains major shipping lines transiting
through the area; maritime law precludes restricting surface access fo this region.
The current wording implies that as soon as a vessel is detected the UAS operations
should cease because the risk has not been accounted for in the safety case. This
would be impractical and doesn’t need to be the case. The practical solution would
be to preclude the UAS from entering an appropriately buffered zone around the
vessel with an associated analysis of the risks. Therefore, if the risk analysis is
widened to include the 'General Public' as also being present in the DPA, the TAR
and OAA can make a more informed decision about the level of risk being retained.

c.  This also relates to TAREG 2.8.4(b) which asks for the General Public population
distribution to be included as part of the SOL In theory, if the whole DPA is used as
the operating space then the population will vary from exercise to exercise. As the
SOI is a relatively static document, i.e. not reviewed/tailored for every exercise, a
worse case population distribution would have to be assumed to allow for the
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calculation of a single collective safety target, which may result in risk analysis
activities producing erroneous outcomes.

d.  Extend the definition of the general public in para 9 and 19 to include other air
users. This paragraph defines the ‘general public’ as being solely ground based third
party persons, whereas MILAVREG?7 includes other air users in this definition. When
considering the risk a UAV may pose it is important to consider not just ground
based persons. Technical systems are likely to be involved in future airspace
deconfliction and those safety systems forming part of the UAS should be subjected
to TA regulation.

e. Access to Class G airspace may require technical regulation of systems to ensure
levels of reliability for critical safety systems that are acceptable to CASA, for
example sense and avoid technologies. Extending the definition of the general public
to include other air users, as described above, would assist this interpretation

36. Response. The use of the term ‘Defence Practice Area (DPA)’ in the guidance was
intended to refer to any area where Defence has full control of the air and ground environments,
and therefore the general public can reasonably be excluded from the area. However, as correctly
pointed out by the respondent at sub-paragraphs a. and b., this may be an over-simplistic
interpretation. The guidance will be amended to remove any reference to the DPA, and instead
directly describe the operating environment.

37. A respondent queried whether the SOI is the best place to include information on
population distribution, given the SOI is a relatively static document. While the point is
acknowledged, ultimately the TAA must make a recommendation for a UAS Operating Permit,
and this must be based on an analysis of the risk presented by the UAS to Defence personnel and
the general public. This in turn relies primarily on knowledge of where and how the UAS is to be
operated. The SOI, being a controlled and relatively static document, is an ideal repository for
recording the proposed operating environment. While another repository could serve the same
purpose, it would need to be equally controlled, otherwise the common basis for TAA and OAA
recommendations/approvals for UASOPs would be lost. Of course, it is quite acceptable for the
SOI to present several representative scenarios, so the TAA and OAA can provide
recommendations/approvals against each of the scenarios, and these can be used as a point of
comparison for future operations. Should a future operation be planned that does not match well
with any of the scenarios, then it follows that the UASOP should be amended.

38. One respondent suggested the definition for ‘general public’ should be amended to include
other air users. However, the draft TAREG currently focuses on the risk to people on the ground,
because UAS airspace deconfliction is currently an operational airworthiness issue. It is therefore
reasonable to limit the definition for ‘general public’ accordingly.

39. Disposition. Amend the guidance to remove any reference to the DPA, and instead directly
describe the operating environment.

Level of regulation required for Category 2 UAS
40. Relevant comments received were as follows:

a.  Are we over complicating the whole show? I believe that the intent and guidance
provided is sound but there is a “sense” that it can be a very complicated and
onerous process, in that UAS's are 1o be treated the same as manned aircraft.
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b.  The regulations under Category 2 UAS are too prescriptive for all possible UAS that
fit into this category. This will be alleviated with a change to the UAS categories;
however, until this occurs there may be a need for a number of waivers.

41. Response. While no respondents disagreed with the need for the technical regulation of
Category 2 UAS, the level of regulation was questioned by two respondents. DGTA-ADF asserts
that the outcomes achieved by these TAREGs for Category 2 UAS have ‘evolved’ in response to
concerns voiced by several OAAs and UAS acquisition projects. Ultimately, an OAA must be
satisfied that a UAS operation does not pose an unreasonable risk to Defence members and the
general public. Since the level of risk is principally influenced by the UAS design and the local
population distribution, and quantifying the relative influence of these factors is particularly
complex, the TAA is best-placed to undertake the required analysis, and provide risk evaluation
and treatment recommendations to the OAA. Each of the proposed TAREGs for Category 2
UAS focuses firmly on this outcome.

42. For information, these draft TAREGs and guidance have now been applied to two UAS
programs, one of which was a short-term trial and the other a more enduring capability. The
former adopted a qualitative approach while the latter adopted a quantitative approach, reflecting
the duration of the risk exposure and type of UAS. In each case, the TAA was able to provide the
OAA with firm and pragmatic recommendations on risk treatments.

43. Over time, Defence’s exposure to UAS will grow, and the task of producing UAS risk
assessments will become more routine. The opportunity to leverage off previous assessments
will also increase, and this will substantially reduce the effort needed to obtain a new TAA
Recommendation for UASOP. Proposed expansions to Defence’s UAS categorisation system
may reduce the burden even further, albeit primarily for the very small UAVs. In the meantime,
as with all TAREGs, the TAA will consider tailoring to applicability of any regulation not
warranted for a particular UAS activity.

44, Disposition. No further action proposed with respect to the regulation or guidance at this
time.

Overlap between Category 2 TAREGs
45. Relevant comments received were as follows:

a.  Clauses (1), (2) and (3) in regulation 2.8.4.e. are fine, but clauses (4), (5) and (6)
conflict with the first 3 sections. Recommend removing (4) (5) and (6) and including
these evaluation categories as guidance. Clauses (4), (5) and (6) are all contributors
to the likelihood of systems failures resulting to a injury or fatality to the general
public. As such they should be considered as either contributors or mitigators in the
estimation of the likelihoods required in clauses (2} and (3). They should be included
in the guidance section as possible modes of failure or protective systems that need
to be considered in the estimation of personnel risk.

46. Response. This is a valid observation. The original intention of clauses (4) and (5) was to
require a comprehensive analysis of the two systems most likely to contribute to a UAV
departing from its assigned airspace. This was compatible with an early version of the proposed
regulations, where the focus of clauses (2) and (3) was to analyse risk only within the approved
area of operations. However, clauses (2) and (3) later evolved into their current form, where risk
both within and outside the approved area of operations is inherently included in the analyses,
but clauses (4) and (5) did not follow suit. Worse, clauses (4) and (5) are just some of the
possible design shortfalls that should be analysed and evaluated, and the current wording
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suggests no further analyses are required. Summarised, clauses (4) and (5) in their current form
are deficient.

47. The solution selected by DGTA-ADF is as follows:
a.  Remove clauses (4) and (5).

b. Add a third element to both TAREG 2.8.4.¢(2) and (3), explicitly requiring an
assessment of the risk presented by an ‘escaped’ unmanned aircraft. While arguably
an escaped unmanned aircraft (that is, an unmanned aircraft that has departed its
assigned area and is not responding to operator control) could be considered to be a
subset of the ‘loss of control’ condition, the extant definition does not make this
clear. Previously this was not an issue because clauses (4) and (5) effectively
required an assessment of what were probably the two key contributors to an escaped
unmanned aircraft, namely the integrity of the navigation and flight termination
systems. However, with the removal of these two clauses, an alternative means is
required for ensuring that ‘escape’ is properly analysed.

c. Add a new clause that requires analysis of any deficiencies in the UAS design that
may warrant operational risk treatment. The guidance associated with this clause will
then capture the intent of the extant clauses (4) and (5), and will also suggest several
other common UAS design deficiencies that should be comprehensively analysed.

48. The respondent also suggested that clause (6), which refers to UAS systems that contribute
to airspace deconfliction, could also be handled in the same manner. While this is a valid
observation, there are good reasons for keeping it separate. Most importantly, this is the only
clause in the TAREG that does not focus squarely on the safety of personnel on the ground, since
(as highlighted in the guidance) airspace deconfliction is currently an operational airworthiness
responsibility. For example, the analyses required by clauses (2) and (3) only consider the
individual and collective risk to personnel on the ground. Keeping this clause separate provides
clarity on the (limited) contribution that technical airworthiness currently makes to airspace
deconfliction.

49. Disposition. Remove extant TAREG 2.8.4.¢(4) and (5). Add new TAREG 2.8.4.e(4):
“identifying and analysing deficiencies in the UAS design that may warrant operational risk
treatment”, and expand guidance to capture the intent of the extant clauses (4) and (5), plus
suggest several other common UAS design deficiencies that should also be comprehensively
analysed. Add a third element to both TAREG 2.8.4.¢(2) and (3), explicitly requiring an
assessment of the risk presented by an ‘escaped’ unmanned aircraft.

Establishing safety targets for Category 2 UAS
50, Relevant comments received were as follows:

a. The regulation heavily relies upon the concept of “Safety Target”, without
elaborating or providing clear guidance as to what areas are covered by this
concept. Guidance is not much help either. This will be of no assistance when trying
to identify the Airworthiness Instruments and systems required to maintain the safety
of the operations of the UAS (AEO, AMO support etc). From the guidance and
regulations so far the Safety Target is either:

(1) A consolidated Risk Assessment stipulating acceptable individual and group
risks that the system must strive for,
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(2) A detailed SOI describing the intended principles of UAS operation that will
achieve the required safety level, and

(3) An elaborate Risk Assessment — providing a separate assessment for different
phases (launch, terminal phases, mission phase etc) of UAS operations,
acceptable scenarios and their consequences of failure.

The concept of 'Safety target’ needs to be explained in more detail to ensure a unified
approach and understanding of the matter.

b.  The TAR and OAA should agree on targets for the likelihood of Category 2 UAS
causing serious imjury or fatality to the General Public and Mission Essential
Personnel, but these targets should be set once, should not be varied and should be
included in this regulation. Without significant guidance and some benchmark
numbers to study and define the safety targets, and factors that may cause them to
rise or fall, individual applicants who are not experienced in the articulation of these
targets are potentially at risk of being unable to sufficiently justify the provenance of
targets selected. Furthermore, it is somewhat unreasonable for individual applicants
to attempt to determine what the ADF AA’s appetite for risk may be at any particular
time. ADF Airworthiness regulators should develop a set of benchmark numbers and
have them endorsed by CAF. These numbers should remain largely unchanged from
UAS project to another unless the risk appetite of CAF changes as a result of
operational imperatives which should be managed through appropriate mechanisms,
such as Airworthiness Directives.

c. The TAR and OAA may agree safety targets, however, who has the authority fo
accept the proposed individual and collective risk levels for the general public. Has
there been a delegation to the TAR and OAA (via the AA) to determine levels of risk
for general public from ADF operations? In the case of JASSM the levels of
acceptable risk to the public have been approved by MINDEF. This approval is
specifically for JASSM. A similar approval for acceptance of public risk from
Defence space launches has also been sought from MINDEF. Has a similar
determination been sought for ADF UAS operations?

d.  Does the TAR and QAA have the authority to specify safety targets? Specification of
what constitutes acceptable safety standards is a serious issue and has typically been
retained by the highest level of the Defence Department and Government.
Confirmation that such targets can be specified on a case by case basis at this level
within Defence should be clarified.

€.  Recommend that in the absence of anything else of use, the RCC Instructions from
USA be mandated for creating the risk parameters for the UAS under consideration.
Having them as good guidance is one thing but a more pragmatic approach is
required if it is likely that civil airspace will be used or infringed on.

51. Response. Many respondents identified the lack of consistent and defensible safety targets
as a significant issue. Currently, for example, each new UASOP applicant derives their own
safety targets for TAA/OAA approval, and in some cases these are inconsistent with previous
applications because Defence’s knowledge in this area is still evolving. While this is arguably a
wider Defence issue, DGTA-ADF is taking the lead in identifying UAS safety targets, and then
pursuing their approval by key Defence stakeholders. The aim is to derive and publish these
safety targets by late 2011. In the meantime, Defence will continue to approve safety targets on a
case-by-case basis.
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52. Disposition. No changes to the regulation or guidance are proposed at this time. However,
once safety targets have been derived and agreed, they will be published in a suitable repository.
It is quite possible that the TAMM is not the most appropriate repository for this information, so
advice will be sought from ACPA-ADF.

Achieving safety targets for Category 2 UAS
53, Relevant comments received were as follows:

a. Reword 2.8.4 a. guidance para 32 to provide a more flexible approach for the DAR
when applying operational mitigations for areas where the population density can be
altered. Given that the ADF mainly procures Off-The-Shelf systems and usually
endeavours to make as few Configuration changes as possible in order to reduce
acquisition and through life costs, most Designs procured are pre-existing. Therefore
the ‘level of integrity’ of the UAS design is not a significantly variable factor during
acquisition. Rather than defining a population and using a safety target to determine
the required level of integrity, it would be more pragmatic to determine the ‘level of
integrity’ of the UAS, and merge this with the desired level of safety (safety target) to
produce an allowable population density. i.e. rather than A.B = C, use B = C/A.
The reliability of the UAS will therefore drive the allowable size of the exposed
population. This change obviously has flow on effects to other sections of the
proposed rule making.

b.  Rewording of this regulation is suggested to introduce the words ‘allowable’,
‘acceptable’ and/or ‘maximum. e.g. (1) the maximum acceptable population
distributions of Mission Essential Personnel to whom the UAS may present a hazard.
This will allow a unit to adapt their operation in order to mitigate risk to a
predefined level (as dictated in the SOI by defining maximum allowable population
distributions), rather than defining a set population. This further quantifies the level
of risk the OAA will be required to accept in operating the UAS. This argument can
be extended to encompass 2.8.4 b. (3) also if a safety target quantitatively defining
an acceptable cost per flight hour in destroyed infrastructure is developed.

54. Response. UAS design integrity and population distribution both directly contribute to the
achievement of the safety target for a Category 2 UAS. Nothing in the proposed TAREGs or
guidance suggests that shortfalls in one cannot be offset by improvements in the other, and
therefore nothing precludes the approach proposed by the first respondent. In fact, it will often be
an iterative approach. However, it seems reasonable for the TAREG guidance to assume a UAS
acquisition will follow the ‘normal’ process, whereby an operational requirement is first defined
(which will inherently include population distribution information) and then Defence will select
a UAS that meets the capability and integrity requirements. Of course, if a UAS of suitable
integrity is not available, or design shortfalls are discovered later in the acquisition process, risk
treatments will be pursued. These may include modification, risk retention or risk reduction (eg
changing the population distributions near which the UAS is flown).

55. One respondent suggested the risk assessments should endeavour to define ‘maximum’
population distributions that can be accommodated within safety targets, rather than simply
evaluating the SOI scenarios. This would provide flexibility to operators in adapting future
operational orders. DGTA-ADF contends that there are several arguments against this approach,
including the following:

a.  The proposed TAREGs specifically make reference to population distributions, not
merely population densities (as inferred by the suggestion). This is because the
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calculation of collective risk requires knowledge not only of population densities, but
also where those densities are located and the likely durations of UAS transit and
loiter.

b.  More importantly, like the counterpart airworthiness instruments for manned aircraft,
the UASOP is issued to permit operations within a defined and agreed role and
operating environment, as defined by the SOI. The TAA’s recommendation for a
UASQP, and the QAA’s subsequent issue of the UASOP, is fundamentally based on
this common understanding of the role and operating environment. If UAS operators
wish to operate the UAS in a more challenging operating environment than defined
in the extant SOI, then both the TAA and OAA would want to review their
recommendations/approvals.

Notwithstanding the above arguments, DGTA-ADF’s framework for analysing and evaluating
UAS risk is still evolving. If in-service experience shows the current approach is unacceptably
limiting to UAS operations, then an alternate approach will need to be agreed between the TAA
and OAA.

56. Disposition. No further action proposed with respect to the regulation or guidance at this
time.

UAS risk assessment methodology
57. Relevant comments received were as follows:

a. If clauses 2.8.4.e(2)-(4) are retained, recommend developing an approved
methodology fo guide engineers. These regulations are asking engineers who may
not have the necessary training or competence to estimate likelihoods and in doing
so make “judicious assumptions”. Without an approved methodology (that has been
vetted by an experienced mathematician / statistician) the level of confidence in these
calculations can only be low. By the very nature of evolving UAS designs there is
limited historical data that can be utilised to perform these calculations. Although
assumptions can be made, these assumptions will degrade the fidelity of the overall
estimations and may be used to reach a pre-determined result. In some cases, these
calculations/assumptions can give misleading information to decision makers.

58. Response. DGTA-ADF has now established a framework for evaluating whether particular
UAS operational scenarios are likely to meet agreed safety targets. An earlier version of this
framework has already been successfully used to support Heron operations in Woomera. The
framework has recently evolved further to incorporate lessons learned while creating a similar
model for JASSM firings at Woomera. This JASSM model was created by DGTA-ADF, but
comprehensively reviewed by an external suitably-qualified member. Once the updated UAS
model is complete and documented (currently planned for late Jun 11), it will also be subject to
comprehensive external review by that same member.,

59. The respondent is correct that assumptions can degrade the fidelity of the model.
Unfortunately, the use of judicious assumptions is unavoidable for the current generation of
UAS, since solid design information and evidence is often scant. Several measures are taken to
increase confidence in the output of the model, for example sensitivity analyses and the
application of error margins. The alternative approach, whereby the use of assumptions is not
permitted, will result in the TAA being unable to provide any meaningful input to the OAA. This
is clearly not in Defence’s best interests.
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60. Disposition. No further action proposed with respect to the regulation or guidance at this

time.

UAS Statement of Operating Intent (SOI)

61. Relevant comments received were as follows:

a.

Referenced regulation 2.2.6 is labelled as “Reserved” - making it impossible o
Jjudge whether the requested information is adequate. Although the inclusion of
location of mission essential personnel might seem overzealous for the Cat 1 UAS
SOI, it is an important issue for the airworthiness of the UAS. In manned aircraft the
safety of flight and airworthiness largely rely on safety on the aircrew, which is
known to be inside the aircraft. It is only reasonable to include consideration of
location of Cat 1 UAS operators in the SOI to achieve the same level of safety for the
CAT 1 UAS as for manned aircrafi.

This paragraph refers to TAREG 2.2.6 as containing the regulations for the
Statement of Operational Intent. However, in 7001.053 (AMI)} issued 21 Oct 10,
TAREG 2.2.6 appears as reserved. In fact the Notes to Reader at page ii explain that
the regulation has been moved to 2.6.2

This paragraph refers to TAREG 2.2.6 as containing the regulations for the
Statement of Operational Intent. However, in 7001.053 (AMI) issued 21 Oct 10,
TAREG 2.2.6 appears as reserved. In fact the Notes to Reader at page ii explain that
the regulation has been moved to 2.6.2

Referenced regulation 2.2.6 is labelled as “Reserved” - making it impossible to
Jjudge whether the required information is adequate.

Requirement for distributions of population, facilities and ships is overzealous since
Cat I UAS are fo be treated like manned aircrafi, and thus should abide by the same
rules and regulations and have the same certification requirements. Whilst I can see
why DGTA-ADF think they need the SOI to include those items. It gives them a feel
for the potential danger. I am not convinced that DGTA-ADF need that info to
conduct their task of a technical assessment. It is either technically reliable or not

Add sub para (v) to TAREG 2.8.3.a.(2) requiring a detailed description of the flight
profiles including but not limited to - Mission duration, - Take off and landing cycles,
expected duration of operations, intentionally over or near General Public,
populated areas (regardless of population density), expected duration of operations,
infentionally over or near Mission Essential Personnel areas (regardless of
population density) Based on our experience with Heron, a clear and detailed
description of the intended operations and flight profiles is essential to adequately
make an assessment of the risk posed by the operation of the UAS.

Add sub para (v) to TAREG 2.8.4b requiring a detailed description of the flight
profiles including but not limited to - Mission duration, - Take off and landing cycles,
expected duration of operations, intentionally over or near General Public,
populated areas (regardless of population density), expected duration of operations,
infentionally over or near Mission Essential Personnel areas (regardless of
population density) Based on our experience with Heron, a clear and detailed
description of the intended operations and flight profiles is essential to adequately
make an assessment of the risk posed by the operation of the UAS.
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h.  Where shall the population data come from? Is the Australian Bureau of Statistics
considered an authoritative source? Can DGTA-ADF provide a CoE for population
data?

i.  All of the information requested by regulation 2.8.4(b) is required to establish a
safety benchmark to evaluate the UAS against. I would recommend adding the range
(from Ground Control Station), which defines whether the UAS is operated in line of
sight, and thus provides visual awareness of the UAS. Recommend expanding the
parameters to include a defined risk range area where other parameters apply.

62. Response. As identified by several respondents, the SOI reference in draft TAREG
2.8.3a(2) should have been TAREG 2.6.2, not 2.2.6. An e-mail highlighting this error was
circulated widely by DAVREG shortly after the issue of the NPRM.

63. One respondent suggested that SOI information on population distributions, ships and
facilities is not required for a Category 1 UAS, since it is irrelevant for a high integrity UAS.
This is a valid point, but DGTA-ADF suggests there is value {(and no cost) in retaining the
requirement. First, the information is required to support a categorisation decision for the UAS,
so it does not impose additional workload. Secondly, DGTA-ADF suspects that Category 1 UAS
in the foreseeable future will exhibit shortfalls against the TAA’s Category 1| UAS design
requirements, and this population distribution information would be essential in analysing,
evaluating and treating risk.

64. One respondent suggested the required SOI information be expanded to include detailed
description of the flight profiles proposed for the UAS. This respondent had contributed
extensively to the risk assessment in support of a recent UAS Operating Permit, and therefore the
suggestion reflects actual experience. While it could be argued that some of the parameters
suggested by the respondent should inherently be part of any SOI (eg take-off and landing
cycles), there is merit in providing additional SOI guidance, highlighting the information that
makes an essential contribution to the risk assessments. Further, by ensuring this information is
documented in the SOI, operators can evaluate whether a proposed change to the operational
environment might invalidate their UAS Operating Permit (in other words, the SOI helps define
the assumptions behind the UASOP). An additional sub-clause will be inserted in TAREG
2.8.3a(2) requiring disclosure of flight profiles, while the guidance at paragraph 21 will be
expanded to require inclusion of information on mission duration, take off and landing cycles,
expected duration of operations, intentional flight over or near General Public, and intentional
flight over or near Mission Essential Personnel.

65. One respondent queried where population data will be sourced from. There are several
reasonable sources of data available in the public domain, for example Australian census data.
Recent experience with Category 2 UAS and long range missiles has shown that the population
data does not need a great amount of granularity. After all, the evaluation of Category 2 UAS
integrity involves considerable uncertainty, so evaluations against safety targets must also make
allowance for this uncertainty. If the evaluation of a proposed Category 2 UAS operation reveals
that high-granularity population data is required if it is to meet its safety target, then there very
likely has been inadequate allowance for uncertainty.

66. One respondent suggested that adding the UAV range from the GCS should be included in
the SOI, since this provides insight into whether the UAV will operate in line of sight and thus
provides visual awareness of the UAS DGTA-ADF suggests this level of detail is beyond what
should be included in the SOI. Rather, it should be identified and analysed during the UAS risk
assessment as a potential source of risk reduction.
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67. Disposition. TAREG 2.8.3a(2) will be amended to refer to TAREG 2.6.2, not TAREG
2.2.6. An additional sub-clause will be inserted in TAREG 2.8.3a(2) requiring disclosure of
flight profiles, and the guidance at paragraph 21 will be expanded to require inclusion of
information on mission duration, take off and landing cycles, expected duration of operations,
intentional flight over or near General Public, intentional flight over or near Mission Essential
Personnel.

Proposed enhancements to UAS design regulations
68. Relevant comments received were as follows:

a.  As suggested later in the regulatory guidance, a CAT 2 UAS can pose significant
danger due to loss of a communications link, which results in the operator losing
awareness of the aircraft state. Suggest adding the likelihood of losing the
communications link as one of the parameters for the Design Acceptance strategy.

b. It is important to note that it is a real possibility that RAN CAT 2 UAS will be
operated by non-aviation personnel as a secondary duty. It is important to
understand the importance of Human Machine Interface and its affects on flight
safety. It is important to add HMI considerations to the Design Acceptance strategy.

69. Response. The respondents have suggested wvalid design requirements and/or
considerations for Category 2 UAS. These will be included in the next update to AAP 7001.054.

70. Disposition. No further action proposed with respect to the regulation or guidance at this
time, but the proposals will be incorporated into the next amendment to AAP 7001.054.

Critical systems integrity
71. Relevant comments received were as follows:

a.  Propose the following wording to TAREG 2.8.4.e (4) : ‘evaluating the functionality
and integrity of systems providing positional information including an estimation of
the likelihood of a system error presenting erroneous and unflagged positional data
fo the UAS operator’; The proposed wording should be similar in utility to draft
TAREG 2.8.4.e.(5). Further, the requirement should be described in the context of
systems that contribute to the determination of the UAS position. There may be
multiple systems that are presenting positional information/data to the operator and
therefore how the systems are integrated and interact (and what level of system
independence exists) should be taken into account. Note: the draft Reg (and
guidance) implicitly implies that a UAS will have an internal navigation system.
However, it’s feasible that a UAS may not contain an internal navigation system and
instead rely upon an external source to provide positional information, eg. a
surveillance radar.

b.  Suggested addition to 2.8.4 e: Where the UAS has safety critical interfaces with other
systems (e.g. Laser designation), an assessment of the reliability of this system shall
be provided. For UAS providing data to other weapons platforms (either in the form
of laser designation, or grid references) an assessment of the reliability and
accuracy of this data should be provided. If sufficient integrity of this system cannot
be verified, mitigations should be detailed to reduce the level of risk.
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c. Suggested change to 2.8.4 e. (4): Estimating the likelihood of a system error
resulting in the UAS exiting its assigned airspace. Given deconfliction will be reliant
on the UAS operators knowing where the AV is, the reliability of the navigation
system shall be assessed. This should assess all errors that may result in the UAS
reporting erroneous navigation data, whether flagged or unflagged. (e.g. the UAS
may have a control surface actuator failure resulting in it exiting its assigned
airspace, with the AVO unable to arrest the situation)

72. Response. One respondent suggested that TAREG 2.8.4.e(4) should refer to systems
providing positional information, rather than limiting the regulation to systems providing
navigation data. Further, any inference that positional data is solely available from on-board
systems should be removed. Both are valid suggestions. As indicated previously in this Summary
of Responses, the content of TAREG 2.8.4.e(4) will be moved to the guidance section, so these
changes will be included in the guidance.

73. One respondent suggested a regulation should be added to cover not only the integrity of
systems contributing to laser safety, but also the integrity of laser pointing data provided by the
UAS. DGTA-ADF contends that the first suggestion is inherent in the OH&S elements of UAS
Design Acceptance and therefore does not warrant a separate regulation. However, DGTA-ADF
agrees the guidance should mention laser safety, in particular the importance of assuring the
integrity of systems that control the laser. The second suggestion, while fundamentally a
capability issue and therefore not warranting separate regulation, does merit a mention in the
guidance section that discusses the integrity of UAS positional information.

74. Disposition. Update guidance for TAREG 2.8.4.¢(4) to refer to systems providing
positional information, as opposed to navigation data, and remove the inference that this
inference can only be provided by on-board systems. Update guidance to mention the importance
of laser safety, including the integrity of UAS systems that control the laser. Update guidance to
emphasise that uncertainty in UAS positional data should be evaluated for its capability impacts.

Interface with civilian regulations
75. Relevant comments received were as follows:

a.  Make reference to current CASA Regulations (CASR 101). Comments in NPRM do
not relate to use of UAS in Australian airspace and the regulations currently in use.
Specifically definitions of populous areas, categories of UAS and Airspace
Restrictions/categories

b.  Minimum equipment standards outside of military restricted zones. Reference to NAA
requirements needed. Current CASA thinking is that no UAS operations will be
allowed in G Airspace unless ‘see and be seen’, ‘sense and avoid’ or an equivalent
surveillance and control system is offered by the operator — could be as simple as
‘SmartSkies” or a small surveillance radar providing limited airspace control for the
duration of the sortie.

76. Response. The respondent suggested the TAREGs and guidance should make explicit
reference to CASA requirements. This suggestion is not supported by DGTA-ADF, on several
grounds. First, several of the issues presented above are not directly or solely relevant to
technical airworthiness, and therefore the OAREGs or MILAVREGs are respectively more
appropriate repositories. Secondly, several of the comments are related to design standards for
technical equipment, for which the appropriate repository is AAP 7001.054 (dirworthiness
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Design Requirements Manual). Note that an update to the UAS chapter in AAP 7001.054 will be
completed late in 2011.

77. Disposition. No further action proposed with respect to the regulation or guidance at this
time.

Requirement for an acquisition DAR
78. Relevant comments received were as follows:

a.  Delegation of DAR. How is a person first delegated being a DAR BEFORE the
UASOP is issued. Note that owing to the rapid acquisition of the Heron UAS and
associated Design Acceptance activities, no DAR was delegated up front to perform
Design acceptance activities. So, the 'cleanliness’ of the guidance provided (whereby
'"A DAR must be approved by the TAR for the procurement of a Category 2
UAS'....and that 'Where a UAS project office intends to procure a UAS without
engaging a suitable DAR ... the relevant OAA should be first approached to confirm
that a TAR recommendation is not essential.’) in our case did not happen. No DAR
was delegated up front, and as far as I know a TAR recommendation was essential.

b. 283 b(5) Cat 1 UAS DAR - This would happen through the same arrangement as
any civilian AMO/AEQ supporting defence.

¢.  The way I read this a DAR must be in place before an assessment can be done. Some
systems may not have an ADF acceptable DAR — I think the current Phoenix
assessment is being processed on the understanding that this requirement is waived.

d. I believe the clause detailing that UAS procurement can be made without a DAR if
deemed appropriate by the OAA, should be a regulation rather than guidance.

79. Response. With manned aircraft, the TAREGs expect a DAR (who may or may not be the
same person proposed as DAR for the in-service phase) to be identified and approved by the
TAR for the acquisition phase of the project lifecycle. This should be no different for a UAS.

80. In exceptional circumstances, where the full application of TAREG may not be in
Defence’s best interests, the TAR may approve an exemption to a TAREG. For example, neither
the recent Heron nor Phoenix UAS leases achieved appointment of an acquisition DAR, but in
both cases the TAR explicitly nominated an individual who was authorised to provide a technical
recommendation for the UASOP. In both cases, the TAR agreed both individuals were worthy
DAR nominees, and would very probably have been achieved DAR appointment if time had
permitted. As indicated previously in this NPRM response, the TAREGs should assume the
‘normal’ case for UAS acquisitions/leases, rather than attempt to encompass all possible
abnormal scenarios. As with manned aircraft, if a particular acquisition/lease situation precludes
the full satisfaction of TAREGs, then an alternative approach should be negotiated with the
TAR.

81. One respondent suggested the TAREGs should make provision for the OAA to approve a
UAS procurement without an acquisition DAR. DGTA-ADF suggests this is not required.
MILAVREG 7 requires the TAA to provide a recommendation to support the issue of a UAS
Operating Permit, so there is no leeway for the TAA to refuse to provide a recommendation. For
example, DMO may elect to acquire or tease a UAS without an acquisition DAR, but this may
result in the TAA providing a recommendation that effectively refers undefined technical risk to
the OAA. If the OAA considers this to be an acceptable outcome, then he/she may retain the risk
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to the extent permitted by OAREGs and MILAVREGs. Accordingly, there is no need for a
TAREG to ‘permit’ the OAA to make these decisions, as suggested by the respondent.

82. Disposition. No further action proposed with respect to the regulation or guidance at this

time.

In-service engineering and maintenance support of UAS

83. Relevant comments received were as follows:

a.

The regulation focuses on relying on contractors for all maintenance and
engineering UAS support.

The regulations or guidance provided do not readily establish the means of
establishing a UAS AEO/AMO and the likely consequences of this.

Some additional guidance on the expectations of the TAR with respect to the
relationships between the In-Service SPO and the OEM. Specifically, Configuration
Management responsibilities, ICA etc. Rather than just 2.8.4 c. 4 and 5. The
expectations of the TAR given that some UAS may seek to operate without as much
engineering oversight as manned aircraft, or give up these responsibilities to the
OEM. Furthermore, what are DGTA’s expectations regarding configuration
management responsibilities if the ADF decide to incorporate/not incorporate either
OEM or ADF initiated design changes.

Insert direct guidance for use of OTA (TAREG 4.1.5) and the key consideration in
developing a MMS commensurate with the risk associated with type 2 UAS. At this
stage little guidance exists for applicants seeking maintenance approval for fype 2
UAS. Guidance toward utilising the OTA process and the considerations for when
non-compliance with TAREG 4 & 5 is acceptable would guide those developing a
MMS.

It is important to realise that in many cases it is likely that the CAT 2 UAS will be
operated and maintained by non—aviation trade personnel and this will present
additional challenges and consideration when developing a support system for the
UAS. While there is no room for this in the regulations themselves — it should be
mentioned in the guidance section.

TAR recommendation for Op Permit (4) and (5) - Recommend changing to “DAR is
satisfied with Engineering and Maintenance support arrangements implemented that
retain the integrity of the UAS design”. As was seen with the Phoenix UAS
operations, the system was agreed to be unchanged for the duration of use, hence
eliminating the need for engineering support, or even DAR acceptance of the system
Jor that matter. Another example would be The Skylark and ScanEagle UAS where
the simplicity of the system was deemed such that no oversight of technical
airworthiness has been required.

At the moment the UAS operated by the Army had all the technical airworthiness
regulations waived by DGTA-ADF — the provision to do so must be explicitly stated
as a regulation.

84. Response. DGTA-ADF does not agree that the regulation focuses on contractor support
arrangements. For example, proposed TAREG 2.8.4c(4) and (5) simply state that engineering
and maintenance support arrangements must be implemented to retain the integrity of the UAS.
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The guidance similarly does not differentiate between Defence and contractor
engineering/maintenance support.

85. DGTA-ADF does agree, however, that the proposed regulations and guidance provide little
direction on assessing the adequacy of these engineering and maintenance support arrangements.
This lack of guidance recognises both the ADF’s lack of experience in UAS
engineering/maintenance support, and also the wide breadth of UAS operations that might be
undertaken by Defence (and supported either by Defence or contractor maintenance). The
expectation is that POs/SPOs and DGTA-ADF will work together to define pragmatic
engineering/maintenance support arrangements for each UAS program. To date, this approach
has worked well. Of course, as Defence’s UAS management experience evolves, and overseas
regulation of UAS emerges, improvements to the guidance may be implemented.

86. One respondent proposed that the DAR should be authorised to assess whether UAS
engineering and maintenance arrangements are satisfactory. DGTA-ADF does not concur with
the suggestion, for two reasons. First, the ADF has little corporate experience with UAS
engineering and maintenance support, and therefore it is unreasonable to expect that every DAR
will be suitably skilled and knowledgeable in this area. Secondly, UAS design and support
arrangements are likely to be a key contributor to safety, just as they are for manned aircraft, and
therefore warrant similar regulatory coverage to manned aircraft (and hence the involvement of
the TAA).

87. Finally, while a minor issue, it is worth clarifying that the lack of TAA
engineering/maintenance oversight of Skylark and Scan Eagle was not due to the simplicity of
those systems, as suggested by one respondent, nor were they ‘waived’ as suggested by another
respondent. Rather, at the time these UAS commenced operations, DGTA-ADF had yet to
evolve the knowledge and systems to make a meaningful contribution to their technical
airworthiness management. The TAA therefore had little option but to admit that he had no
technical contribution to make to the OAA’s deliberations for Skylark and Scan Eagle. DGTA-
ADF acknowledged this was not an acceptable technical contribution to UAS safety, and
subsequently embarked on the development of a pragmatic regulatory system for Category 2
UAS {(culminating in this NPRM).

88. Disposition. No further action proposed with respect to the regulation or guidance at this
time.

Software and ASI management
89. Relevant comments received were as follows:

a.  Creating an ASIMP would be crucial in cases of non-expendable UAS to guarantee
the return upon investment.

b.  Software Management Plan - the software and firmware of the UAS systems is more
likely to change than the hardware in the life of type. The software control plan must
be robust and include the strategies to ensure the quality of software uploaded and
operating the aircraft and also the ground control station which affects the control
interface, does not have an adverse effect on aircraft safety.

c. It is important to realise that in smaller UAS (and to a smaller extent larger ones),
system software and firmware (both ground and air components) are more likely to
change and evolve than the system's hardware. It is important to stipulate the
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necessity for a robust quality control system for all software changes that will come
from the OEM or related AEO.

90. Response. For Category 1 UAS, rigorous ASI and software management makes an
obvious contribution to safety, and is inherently captured in proposed TAREG 2.8.3a. For
Category 2 UAS, on the other hand, the return on investment for rigorous ASI and software
management will depend on the cost, architecture and operational environment for the UAS. In
time, the ADF’s experience with Category 2 UAS will improve, and consequently some ‘best
practice’ guidance for ASI and software management of Category 2 UAS may be included. In
the meantime, pragmatic arrangements will be agreed between the SPO and DGTA-ADF on a
case-by-case basis.

91. Disposition. No further action proposed with respect to the regulation or guidance at this
time.

Other comments

92. Many of the suggestions received for this NPRM require only a short answer and do not fit
neatly into any of the above sections. Each of these suggestions is evaluated below:

a.  The tone of some regulations are conversational, eg 2.8.4.c.

Response. The proposed UAS regulations mirror the tone, and in may cases the
precise wording, of the manned aircraft regulations. While improvements are always
possible to any new regulations, no respondents (including this one) have suggested
specific improvements to overcome this perceived shortfall, so no improvements are
proposed.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

b. TAREG 2.8.4d is too prescriptive for all Category 2 UAS scenarios. In some
Category 2 UAS acquisition/lease there would be insufficient time and data for all
these requirements to be met and a Design Acceptance Certificate issued.

Response, DGTA-ADF disagrees with this suggestion. The TAREGs should assume
the ‘normal’ case for UAS acquisitions/leases, rather than attempt to encompass all
possible abnormal scenarios. As with manned aircraft, if a particular acquisition/lease
situation precludes the full satisfaction of TAREGs, then the acquisition agency
should negotiate an alternative approach or exemption with the TAR.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

c.  The second sentence of para 18 reads: “Firstly, the NAA must establish regulations
Jor UAS design that achieve a comparable level of safety to manned aircrafi of
similar weight”. Add “and performance”. That then reads: “Firstly, the NAA must
establish regulations for UAS design that achieve a comparable level of safety to
manned aircraft of similar weight and performance”. When considering the original
definition of categories it is clear the driver is the ability of the UAS to cause harm.
The causation of harm is linked to factors other than weight, including speed,
configuration and frangibility. Frangibility is strongly linked to construction and
configuration and construction are correlated well with aircrafi performance.
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Therefore, adding the term performance should ensure these other factors are
considered.

Response. The intention here is to present a benchmark for Defence to assess
whether an NAA is competently regulating the design of UAS. Part of this
benchmark is the level of effort applied to establishing design requirements for
manned aircraft. Since the division between Parts 23 and 25 for fixed wing aircraft,
and Parts 27 and 29 for rotary wing aircraft, is primarily based on weight, the term
‘weight’ is also used within this regulation. Performance is not a significant
differentiator; after all, while performance issues such as engine type, aircraft
category (eg acrobatic aircraft), and so on, do impose additional design requirements,
they do not affect the competency benchmark being pursued in this proposed
TAREG. The issue of UAS frangibility is similarly not relevant to this competency
benchmark.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Recommend changing TAREG 2.8.4¢ to: “The Design Acceptance Strategy shall
document how the DAR intends to confirm that the safety fargets in accordance with
TAREG 2.8.4 are achieved and maintained In essence, the DAS needs to identify
how the DAR intends 1o demonstrate that the safety targets are achieved and
maintained during operations of a category 2 UAS.

Response. The currently proposed TAREG 2.8.4e aims to be broadly consistent with
the extant regulation for Design Acceptance strategy requirements for manned
aircraft. The respondent’s proposal is already inherent within the outcomes of
TAREG 2.8.4¢ and the requirement of TAREG 2.8.4d(4).

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

An uncontrolled UAV may enter different airspace changing its class. A certified co-
pilot must be available to hand-over should an incident occur that prevents the pilot
from ongoing control of the UAV. Resource implications — Proposal implementation:
2 certified pilots required for every flight where the Category of UAV is capable of
changing (eg. adequate fuel to carry the UAV over a populated area in an
unanticipated flight path, where initially the flight was not intended over a populated
area). Resource implications — Proposal sustainment: Subject to cost of replacing a
particular UAV; In the increasing use of UAVs we need Co-pilots so I believe the
resource should be supported in any case; In the lower category the Co-Pilot can be
“certified trainee” with a lesser level of certification hours; there is no loss to have
Co-Pilots on duty (in my opinion) in the REG..

Response. The issues raised by this respondent are primarily relevant to operational
airworthiness. While several of the suggestions may impact the design of the UAS
(and therefore warrant consideration in the proposed update to the UAS chapter in
AAP 7001.054), they are not relevant to the proposed TAREGs.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Add an extra sentence to para 14b: “However, this would be dependant on the
outcome of a Risk Hazard Analysis (RHA) and technical oversight of the systems
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required for ensuring safety is a likely condition of approval.” This sub-para
suggests that reduced exposure time associated with short transit periods may be
acceptable even if the asset has had lower levels of technical oversight. However, if
the UAS has the potential to kill or cause serious injury and this is part of its
intended role and environment, then careful consideration would need to be given for
it to be awarded class 2 clearances.

Response. The respondent is correct that the RHA will analyse and evaluate the risk
posed by any flight near/over people, however brief. However, the scenario
suggested in the guidance recognises the reality that an updated RHA may not be
pursued by the OAA for every future change (particularly short-duration changes) in
UAS operating environment.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Add an extra sentence to para 14c: “As such, technical oversight of the systems
required for ensuring safety through mitigating the effects of such an event is a likely
condition of approval.” This event is highly foreseeable and range safety procedures
should be able to control or reduce the impact of an excursion. However, sometimes
measures will be implemented within the UAS and these may require TAR oversight.

Add an extra sentence to para 14d: “Therefore, such safety critical systems are likely
to require technical oversight to ensure safety to the agreed standard.” These
technical systems are critical for ensuring the UAS stay within the safe distances from
personnel and assets and as such the level of certification effort that is appropriate
Jor these is increased.

Response. The respondent’s additional sentences are technically correct, but do not
add value. After all, the focus of many of the Category 2 TAREGs account for
precisely these scenarios.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Add an extra sentence to para 65: “Therefore, such safety critical systems are likely
to require technical oversight to ensure safety fo the agreed standard.” These
technical systems are critical for ensuring the UAS stay within the safe distances
from personnel and assets and as such the level of certification effort that is
appropriate for these is increased.

Response. The paragraph already states that “... an assessment of the performance
and integrity of the systems providing navigation data is therefore an essential
element of Design Acceptance”. The intent of the respondent’s additional sentence is
therefore already comprehensively captured in the extant paragraph. It will be the
role of AAP 7001.054 (once the UAS chapter is amended) to define how to achieve
this outcome, of which the application of agreed standards (as proposed by the
respondent) is just one means.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Add an extra sentence to para 66: “Therefore, such safety critical systems are likely
to require technical oversight to ensure safety to the agreed standard.” These
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technical systems are critical for ensuring the UAS stay within the safe distances
from personnel and assets and as such the level of certification effort that is
appropriate for these is increased.

Response. Paragraph 66 already makes reference to the integrity requirements for
these systems. It will be the role of AAP 7001.054 (once the UAS chapter is
amended) to define how to achieve this outcome, of which the application of agreed
standards (as proposed by the respondent) is just one means.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Currently 7001.054 does not contain reference to UAS Categorisation or specific
design standards for Category 1 UAS. Additionally, it is understood by [respondent]
that the guidance provided at 7001.054 Sec 2 Chapter 15 is now considered not
entirely relevant/applicable and incompatible with the approach proposed by this
draft Regulations. A footnote at this paragraph explaining the current relevance of
AAP 7001.054 Section 2 Chapter 15 would be useful.

Response. The UAS chapter in AAP 7001.054 is currently not compatible with the
proposed TAREGs for Category 2 UAS. It will be comprehensively updated once
this NPRM consultation process has been completed. For information, DGTA-ADF
gave some consideration to cancelling the extant chapter as an interim measure.
However it was decided there is still useful information in the chapter, particularly
for Category 1 UAS.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

In 2.8.4.e(l), what if the DAR is not satisfied with the competence of the Design
Agency but the UAS is required for operations and the DAR intends to recommend
controls/mitigators to meet the safety targets?

Response. The proposed UAS TAREGs, like all other TAREGs, cater for the vast
majority of credible scenarios. Of course, there will be instances where TAREGs are
incompatible with a particular operational scenario, in which case the applicant may
petition the TAR for an exemption to a regulation.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

In regulation 2.8.4.e(6), recommend defining “appropriate” in the context of this
regulations.

Response. AAP 7001.054, once updated, will present Defence’s UAS design
requirements, and therefore will provide guidance on the ‘appropriate’ level of safety
that needs to be presented by equipment that contributes to airspace deconfliction.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

2.8.4.e.(2)(i) and 2.8.4.e.(3)(i). change “or” for “and”
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Response. By changing the wording as suggested by the respondent, it infers that
UAS unpremeditated descent and loss of control are linked events. The intention here
is that they are exclusive, so the use of the word ‘or’ is appropriate.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Control of RF Spectrum. No mention is made of the RF Spectrum requirements for
the UAS and the fact that design control standards for “Safety of Life” radio control
links exist through ACMA.

Response. AAP 7001.054 is the appropriate repository for such design requirements.
As indicated in the previous section, the UAS elements of that publication will be
updated later this year.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Paragraph 7 (Reference to TAREG 2.8.1.b) correctly states that non-airborne
elements of the UAS contribute to the airworthiness on the system. However, this
statement is not supported by the TAMM definition of Aeronautical Product, which
requires all aeronautical product to be physically connected to the aircrafi. This is
Surther confused by the TAMM stating that a Maintenance Management Plan is used
by AMOs to conduct maintenance on Aviation Material, not on Aeronautical Product
as per TAREGs 4 & 5 (see further below).

Response. Aviation Materiel is defined in the TAMM as “aircraft, aeronautical
product and technical equipment that directly supports ADF aviation capability”. The
ground-based elements of a UAS are not, by definition, Aeronautical Product.
However, they are (or at least are likely to be assessed as) Aviation Materiel on the
basis that they are technical equipment that directly support ADF aviation capability.

Disposition, No further action proposed with respect to the regulation or guidance at
this time.

This paragraph presents a discussion on the use of data within risk assessments. It
correctly articulates that data can be from various sources and have pedigree and
applicability. However, it fails to articulate the range of pedigree and applicability
that may be acceptable and what measure should be considered, i.e. factors for
safety, should only lower quality data be available.

Response. The pedigree of data pervades all risk assessments, and is therefore by no
means unique to UAS. It therefore does not warrant specific discussion in this
guidance.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Para 57c2 reads “using a sofiware modelling tool that has been developed by
DSTO” Should be amended to “using a software modelling tool that has been
approved by the TAA”. The original incorrectly refers to DSTO developing a
software modelling tool for distribution of mission essential personnel. DSTO is
reviewing and conducting an IV&YV of a tool created by Queensland University of
Technology that predicts the risk of proposed missions. Ultimately, it is the TAR that
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can approve appropriate tools for use, from any source, which may include DSTO,
universities or industry.

Response. The respondent’s point is valid. In the past five months since the NPRM
was drafted, DGTA-ADF has developed a framework for UAS risk assessments.
This framework is expected to produce outputs that are directly useful to Defence
decision makers. DGTA-ADF is currently evaluating whether the DSTO-originated
model might still have a role to play, for example in optimising transit corridors.
Until the DSTO tool has been fully validated, and a niche identified for its use, it will
not be mentioned in the guidance.

Disposition. Reference to the DSTO model in paragraph 57 will be removed. The
DGTA-developed UAS risk assessment framework will be mentioned in its place.

MILAVREG 7, in its simplistic interpretation, does provide a clear delineation
between Class 1 and Class 2 UAS. These are repeated in para 1 (a) and (b) of the
AAP7001.053 Sect 3 Chap 2 proposal. The key being, can the UAS cause death or
serious injury when operated within its intended role and environment. Research has
shown that any UAS over 2lbs can be expected to kill or cause serious injury if it
strikes a person. Therefore, unless a UAS is less than 2lb, or operates in complete
isolation, or within a range where all personnel are within protective shelters, then it
has the potential to cause serious injury or death.

Response. The delineation between Category 1 and Category 2 UAS is based on risk
(i.e “reasonably expected to ...”), not on its potential to cause serious injury or death.
A proposed amendment to the MILAVREGs is expected to create a further category
for UAS whose mass or design makes them unlikely to cause serious injury or death.
However, as noted earlier in this document, DGTA-ADF has elected to base the
proposed UAS TAREGs on the extant MILAVREGs, and will update them as
required to reflect future changes in the MILAVREGs.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

The guidance material implies that a Cat 1 can be considered a Cat 2 at the
discretion OAA? - specifically the scenario described in b. Should this not be the
other way (Cat 2 to Cat 1).

Response. Because by definition a crash of a Category 1 UAS is reasonably expected
to cause injuries and/or fatalities, the UAS will require a high integrity design. A low
integrity UAS, on the other hand, could still be issued a UASOP, provided
operational risk reduction measures (eg remote area of operations, etc) promote an
adequate level of safety. A UAS capable of meeting Category 1 design requirements
will probably be capable of flying virtually anywhere a Category 2 UAS could safely
fly, but not vice versa. (Note: this respondent was not familiar with the relevant
MILAVREGSs; once provided with a copy, this issue was clarified).

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

As a comment, I think a "catch all” statement in TAREG 2.8.4.e. may be needed for
the consideration of the likelihood of failure of any sub-system or procedure essential
to the containment of a UAS within a DPA.
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Response. As indicated previously in this document, TAREG 2.8.4¢ (2) and (3) will
be amended to require analysis of the risk personnel due to a UAS escape, while
TAREGs 2.8.4e(4) will be amended to require analysis of design deficiencies that
may warrant operational risk treatments. Between these two measures, the intent of
the respondent’s comment is captured.

Disposition. The amendments to TAREG 2.8.4e, as proposed earlier in this
document, will achieve the intent of the respondent’s comment.

Suggest using the term “Safety Target” instead of the “unsafe” to promote
consistency (i.e. “No feature or characteristic of the UAS places it outside of
intended safety target”).

Response. The word ‘unsafe’ is purposely used because the context of the clause is
wider than just the risk associated with a crashing UAS. It could also include laser
safety, post-crash hazards, and so on, which may not be directly relevant to the
achievement of the safety target. Further, the wording of this phrase is consistent
with an extant TAREG for manned aircraft (i.e TAREG 2.2.3a(6)).

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

In para 11a, does “declared/identified by the OAA as essential to the operation in
which the UAS is participating” imply that there should be some formal
identification of Mission Essential Personnel as part of the Flying Management
System?

Response. This ‘declaration” may be achieved by any number of means, but will
often probably be achieved via OAA approval of the Statement of Operating Intent
(or similar document). When undertaking the UAS safety assessment, the analysts
require comprehensive information on the numbers and distributions of mission-
essential personnel (in particular large bodies of troops near the UAS area of
operations, since this will tend to be a key risk driver). Ideally, project offices will
ensure the worst-case scenarios are included in the SOI, to support this analysis. If
the information is not included in the SOI, then OAA approval should be sought via
another means, for example an Issue Paper.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

Even in a remote area like Woomera there are risks to personnel and property due to
the operating ranges of UAS. The sentence “However, while UAS operating
environments are available that absolutely guarantee the safety of personnel and
property” is unnecessary and unirue. ’

Response. The statement in the guidance is correct in its current form. After all, it is
quite possible to define scenarios where a UAS poses no risk to personnel or property
(eg by severely limiting fuel and area of operations). The sentence is simply
supporting the point that all useful UAS operations will inevitably present a risk to
personnel and/or property, and this risk needs to be managed.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.
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X.  Suggest that one of the outputs of the Cat 2 UAS acquisition process would be TAR
endorsed document (produced as a part of design acceptance DAR) which would
outline the airworthiness instruments to be employed and which processes and
structures from the AMMS system are to be used for the UAS. This would provide a
systemic approach and create a tangible experience of UAS operations.

Response. The respondent has perhaps combined several ideas into this comment.
The airworthiness instrument to be employed for a UAS is not a TAREG issue;
rather, it is the province of the MILAVREGs and is therefore guided by ACPA-ADF.
From a maintenance perspective, the proposed TAREGs provide latitude for an
applicant to negotiate with the TAA as to what constitutes an acceptable maintenance
support arrangement. Given the evolving nature of UAS operations, and Defence’s
relative lack of experience in this field, this seems to be a pragmatic approach. In due
course, if this latitude is unwarranted, then changes to the regulations and/or
guidance will be made.

Disposition. No further action proposed with respect to the regulation or guidance at
this time.

DGTA-ADF POSITION
Regulation changes

93. The comments received for this NPRM were useful and many have resulted in
improvements to the new UAS regulations and expansion of the UAS guidance material. These
improvements are described in each of the ‘response’ sections presented in the previous section
of this document. The revised UAS regulations, presented at annex B, will be incorporated into
the next amendment of the TAMM and released in conjunction with the revised UAS guidance
material at annex C.

Director Aviation Regulation
Directorate General Technical Airworthiness — ADF
Tel: (03) 925 63651

8 Jun it

Annex:

A. NPRM DGTA 01-11 List of Respondents
B. Revised UAS Regulations
C. Revised UAS Guidance
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NPRM DGTA 01-11 LIST OF RESPONDENTS

Commonwealth Respondents:

WGCDR Graham Reynolds, CENGR, Maritime Patrol Systems Program Unit, DMO

CMDR Darren Rae, CENGR, Naval Aviation Systems Program Unit, DMO

Ms Katherine Carleton, Tactical Electronic Warfare Systems Program Office, DMO

Mr Matt Carroll, JP129 Project Engineering Manager, DMO

Mr Callum Wright, Airworthiness Standards and Helicopters Branch, Air Vehicles Division,
DSTO

SQNLDR Leanne Lee, Deputy Chief Engineer, Aerospace Engineering Support, DMO

SQNLDR Alex McCreath, JP66 Project Engineering Manager, DMO

MAIJOR S. Dove, Battery Commander, 20™ Surveillance and Target Acquisition Regiment, Army

Commercial Respondents:

Mr Rodrigo Ossario, Operations Manager Brisbane, Nova Systems

Mr Malcolm Robertson, Technical Airworthiness Manager, BAE Systems
Dr Reece Clothier, Queensland University of Technology

Respondents that did not consent to being named: 0

Total of 11 Respondents
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REVISED UAS REGULATIONS

2.8. UNMANNED AIRCRAFT SYSTEMS

Definitions

Definitions for Category 1 and Category 2 Unmanned Aircraft Systems (UAS) are
presented in AAP7001.048, ADF Airworthiness Manual, at MILAVREG 7.

For the purposes of this regulation, a UAS shall include the air vehicle, ground
control station, command and control link, launch equipment, recovery equipment,
and any other equipment that may affect the Technical Airworthiness of the UAS.

For the purposes of this regulation, the General Public comprises all personnel,
including Defence personnel, not declared Mission Essential.

Applicability

This regulation prescribes procedural requirements for the issue of a recommendation
by the TAR for:

(1)  issue of an airworthiness instrument for a State-registered Category 1 UAS;

(2)  approval for a non-State-registered Category 1 UAS to be operated by or on
behalf of the ADF; and

(3)  issue of a UAS Operating Permit for a Category 2 UAS.
Category 1 UAS

Where a Category 1 UAS is to be operated as a State-registered aircraft, TAREGs 2.1
to 2.7 are applicable, with the following exceptions:

(1)  TAREG 2.2.7 (Recognition of Prior Acceptance) shall only be applied where
the TAR has assessed that the civil or military airworthiness authority:

1) regulates UAS design in a manner that is comparable with its
regulation of manned aircraft of a similar weight;

(i) promulgates a UAS design standard that presents an equivalent level
of safety to the Category 1 UAS design requirements in AAP7001.054;
and

(iii)  has verified the UAS design complies with that design standard.
(2) TAREG 2.6.2 (Statement of Operating Intent) shall be expanded to document:

() the population distributions of Mission Essential Personnel to whom
the unmanned aircraft may present a hazard;

(ii))  the population distributions of the General Public to whom the
unmanned aircraft may present a hazard;
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(3)

(iii)  the flight profiles proposed for the unmanned aircraft;

(iv)  the facilities and ships that may be exposed to a hazard by the
unmanned aircraft; and

(v)  the airspace environments in which the unmanned aircraft may
operate;

TAREG 2.7 (Civil Leased Aircraft) shall only be applied to UAS:

@) warranting the application of Recognition of Prior Acceptance in
accordance with TAREG 2.8.3.a(1); and

(i)  where the UAS engineering and maintenance support arrangements
required by the NAA present a level of safety comparable with
TAREGs 3,4 and 5.

Where a Category 1 UAS is to be operated as a non-State-registered aircraft under
MILAVREG 5.4, the TAR shall provide a positive recommendation for operation of

the UAS, provided that:

(1)  an SOI meeting TAREG 2.8.3.a(2) has been produced;

(2)  the regulation of UAS design by the civil or military Airworthiness Authority
would warrant the application of Recognition of Prior Acceptance in
accordance with TAREG 2.8.3.a(1);

(3)  the prior acceptance is applicable to the configuration being operated by the
ADF and the ADF’s intended roles and operating environment as defined in
the SOI;

(4)  the UAS engineering and maintenance support arrangements required by the
civil or military airworthiness authority present a level of safety comparable
with TAREGs 3, 4 and 5; and

(5) A DAR is appointed to assure the initial and ongoing compliance with
TAREG 2.8.3.b(4).

Category 2 UAS

The TAR and OAA shall agree on safety targets for the likelihood of the Category 2
UAS causing serious injury or fatality to the General Public and Mission Essential
persons.

An SOI shall be produced that meets TAREG 2.6.2, expanded to document:

)

@)

€)

the population distributions of Mission Essential Personnel to whom the
unmanned aircraft may present a hazard,;

the population distributions of the General Public to whom the unmanned
aircraft may present a hazard;

the flight profiles proposed for the unmanned aircraft;
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4)

&)

the facilities and ships that may be exposed to a hazard by the unmanned
aircraft; and

the airspace environments in which the unmanned aircraft may operate;.

The DAR is entitled to a positive TAR recommendation for a Category 2 UAS
Operating Permit, provided that:

(1)
)

&)

)

)

(6)

the DAR has issued the relevant Design Acceptance certificate;

a document has been produced that summarises the achievements against the
Design Acceptance Strategy;

a DAR has been delegated responsibility for the Design Acceptance of the
UAS following the issue of the UAS Operating Permit;

engineering support arrangements have been implemented that retain the
integrity of the UAS design;

maintenance support arrangements have been implemented that retain the
integrity of the UAS design; and

OHS risks have been managed per TAREG 2.4.1.a.(6) and 2.4.1.a.(7).

Except as otherwise authorised by the TAR, the DAR shall only issue a Design
Acceptance certificate in support of a Category 2 UAS Operating Permit if:

)

)

3

(4)

a Design Acceptance strategy has been documented in accordance with
TAREG 2.8.4.¢;

TAR endorsement for the ADF Statement of Requirement has been achieved
in accordance with TAREGs 2.2.3.a.(2) and 2.2.3.a.(3);

the design agency has submitted the data and analyses required by TAREGs
2.2.3.a(5)(1), (ii), (iv), (v), (vi) and (viii);

an examination of the UAS Design has concluded that:
6] the UAS Design meets the requirements of the ADF SOR,
(ii)  the design meets the agreed safety targets for the UAS;

(iii) any airworthiness issues identified through the course of Design
Acceptance are resolved to the satisfaction of the TAR and OAA via
an Issue Paper; and

(iv)  no feature or characteristic of the UAS makes it unsafe for its intended
operations.

The Design Acceptance strategy shall present a strategy for:

ey

evaluating the competence of the UAS design agency;



)

&)

Q)

)

estimating the likelihood of serious injury or fatality to Mission Essential
personnel (both individually and collectively) as a result of:

@) unpremeditated descent of the unmanned aircraft,
(i1)  loss of control of the unmanned aircraft, or
(ili)  escape of the unmanned aircraft;

estimating the likelihood of serious injury or fatality to the General Public
(both individually and collectively) as a result of:

) unpremeditated descent of the unmanned aircraft,
(i)  loss of control of the unmanned aircraft, or
(iii)  escape of the unmanned aircraft;

identifying and analyzing deficiencies in the UAS design that may warrant
operational risk treatment; and

confirming that any UAS systems that contribute to airspace deconfliction,
present an appropriate level of performance and integrity.
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REVISED UAS GUIDANCE

AAP 7001.053 Sect 3 Chap 21

UNMANNED AIRCRAFT SYSTEMS

INTRODUCTION

1.  AAP7001.048, ADF Airworthiness Manual, presents military aviation regulations for
Unmanned Aircraft Systems (UAS) at MILAVREG 7. Two broad categories of UAS
(Category 1 and Category 2) are defined in MILAVREG 7, as follows:

a. A Category 1 UAS, when operating in the intended roles and environment, is a
system for which the consequence of a catastrophic failure can reasonably be
expected to result in death or serious injury, or significant damage to property.

b. A Category 2 UAS, when operating in the intended roles and environment, is a
system for which the consequence of a catastrophic failure can reasonably be
expected not to_result in death or serious injury, or significant damage to

property.

2. MILAVREG 7.1 states that a Category 1 UAS shall only be operated as an ADF State-
registered aircraft per MILAVREG 2.4, or by or on behalf of the ADF as a non-State-
registered aircraft per MILAVREG 5.7. A Category 2 UAS, on the other hand, shall only be
operated following the issue of a UAS Operating Permit by the relevant Operational
Airworthiness Authority (OAA). Where the ADF seeks to operate a Category 1 or Category
2 UAS, the TAR must provide the following support:

a.  Fora Category 1 UAS to be operated as a State-registered aircraft, the TAR must
provide a Type Certification recommendation to the ADF AA;

b.  For a Category 1 UAS to be operated as a non-State-registered aircraft, the TAR
must endorse the application for operation to the ADF AA;

c.  For a Category 2 UAS to be issued a UAS Operating Permit by an OAA, the
TAR must provide a recommendation in respect to the technical airworthiness of
the system for the intended operations.

3.  TAREG 2.8 presents Technical Airworthiness regulations for Category 1 and Category
2 UAS. This chapter provides additional clarity on the objectives of each regulation, and an
acceptable means of compliance.

SCOPE

4.  This chapter provides guidance for DARs and project engineering staff in establishing
compliance with TAREG 2.8.

GUIDANCE ON TAREG 2.8.1 - “DEFINITIONS”

5.  This section provides guidance on the source of, and rationale behind, each of the
definitions presented in TAREG 2.8.1.



TAREG 2.8.1a - Definitions for Category 1 and Category 2 Unmanned Aircraft Systems
(UAS) are presented in AAP7001.048, ADF Airworthiness Manual, at MILAVREG 7.

Explanation

6.  This regulation presents definitions for Category 1 and 2 UAS. Given that the
definitions are lengthy, they are not reproduced in the regulation; rather, reference is made to
the source of the definitions (ie MILAVREG 7).

TAREG 2.8.1.b - For the purposes of this regulation, a UAS shall include the air vehicle,
ground control station, command and control link, launch equipment, recovery
equipment, and any other equipment that may affect the Technical Airworthiness of the
UAS.

Explanation

7. This regulation ensures that a ‘systems’ approach to Technical Airworthiness is
adopted for UAS, recognising that elements of the UAS other than the unmanned aircraft
itself can make a direct contribution to airworthiness. For example, depending on the UAS
architecture and operating environment, certain equipment within the ground control station
(eg the display of navigation data, the control of flight termination, and so on), might directly
affect the safety of personnel on the ground, facilities, ships and also other aircraft.
Similarly, separate launch equipment is required by some UAS to propel the unmanned
aircraft to stable flight velocity; under-performance of this equipment could result in the
unmanned aircraft having reduced handling qualities during the initial stages of flight,
potentially presenting a hazard to personnel and facilities.

8. DARs are, however, permitted some latitude in deciding which equipment has a direct
effect on Technical Airworthiness and therefore warrant regulation. For example, certain
equipment within a ground control station (eg the operator’s chair, perhaps the air
conditioner, etc) may not have a direct effect on Technical Airworthiness, and therefore does
not warrant technical regulation. Care must be taken, however, in deciding that certain non-
core equipment does not affect Technical Airworthiness. For example, while a UAS payload
might be assessed as not contributing to safety, certain payload failure conditions may affect
other more critical equipment. System safety assessments provide a suitable vehicle for the
DAR to evaluate the airworthiness implications of UAS equipment.

TAREG 2.8.1.c - For the purposes of this regulation, the General Public comprises all
personnel, including Defence personnel, not declared Mission Essential.

Explanation

9. A fundamental difference in Technical Airworthiness management between manned
and unmanned aircraft is that the former inherently assures the safety of ground-based
personnel through assuring the safety of on-board personnel, whereas the latter cannot rely
on this mechanism. Technical Airworthiness management of UAS must therefore focus on
the safety of ground-based personnel.

10. The ADF may be willing to tolerate different levels of risk for personnel directly
involved with a UAS activity (eg UAS crew, ADF ground forces, etc), compared with those
personnel not directly involved (eg the general public). As will become evident later in this
guidance, establishing safety targets for persons not involved in a UAS activity (and
therefore are involuntarily accepting risk) and for persons who are directly involved in a
UAS activity (and therefore are voluntarily accepting risk) is a fundamental driver for

2
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Technical and Operational airworthiness management of Category 2 UAS. The same
concepts may also be relevant for a Category 1 UAS, particularly where challenging roles
and operating environments are proposed for the UAS.

11.  The ground-based personnel at risk from an ADF UAS can be broadly separated into
two groups. First, there are those personnel that are directly associated with the particular
UAS mission. This includes not only the personnel involved with launching, operating and
recovering the UAS, but also those Defence personnel who are participating in the same
mission as the UAS (eg ground troops participating in an exercise). Secondly, there are those
personnel who have no direct involvement with the UAS mission, for example the general
public and Defence personnel on unrelated business. While no extant international UAS
standards or policies currently provide suitable definitions for these groupings, the US Range
Commanders Council (RCC) 321-07, Common Risk Criteria for National Test Ranges: Inert
Debris, does adopt similar classifications. The following definitions, adapted from the RCC
standard, are proposed for the two broad groups of ground-based personnel at risk from an
ADF UAS:

a. Mission Essential Personnel: Those persons necessary to safely and successfully
launch, operate and recover the UAS, plus those Defence personnel
declared/identified by the OAA as essential to the operation in which the UAS
is participating.

b. General Public: People who are not declared/identified by the OAA as mission
essential personnel, This includes the public plus Defence personnel not
essential to a mission, visitors, and personnel/dependents living on the
base/facility.

12. It is, however, the OAA’s prerogative to define alternate groupings to those defined
above. For example, the OAA may define different levels of safety for subsets of Mission
Essential personnel (for example ground combatants versus unmanned aircraft
launch/recovery personnel), or may define different levels of safety depending on the UAS
operating environment (for example, Australian training exercises versus Australian disaster
relief versus overseas wartime operations). If the OAA does elect to define alternate
groupings, then these groupings should be applied in lieu of those presented in the regulation
and in this chapter.

GUIDANCE ON TAREG 2.8.2 - “APPLICABILITY”

13.  This section provides guidance on the rationale behind the ‘applicability’ requirements
of TAREG 2.8.

TAREG 2.8.2.a - This regulation prescribes procedural requirements for the issue of a
recommendation by the TAR for:

(1)  issue of an airworthiness instrument for a State-registered Category 1 UAS;

(2)  approval for a non-State-registered Category 1 UAS to be operated by or on behalf
of the ADF; and

(3)  issue of a UAS Operating Permit for a Category 2 UAS.

Explanation

14. The requirement for Technical Airworthiness regulation of Category 1 UAS is self-
evident; after all, by definition, the catastrophic failure of a Category 1 UAS can reasonably
be expected to result in serious injury or fatality. The requirement to regulate the Technical



Airworthiness of Category 2 UAS, on the other hand, is not as obvious, since by definition a
Category 2 UAS should not pose a safety concern. However, consider the following:

a.  During an exercise involving ground troops and a UAS, the OAA may tolerate
additional risk if it improves training outcomes. For example, the OAA may
allow the unmanned aircraft to operate for extended periods in close proximity to
ground troops.

b.  The unmanned aircraft might spend the vast majority of its time well away from
people, and only a brief time near people (eg during takeoff/landing, or perhaps
for a brief time during transit), in which case the OAA may feel justified in
categorising the UAS as Category 2.

¢.  Even where the unmanned aircraft is to be used solely within a cleared Defence
range, the unmanned aircraft is likely to have an endurance that is well beyond
the size of the range. A UAS system fault may result in the unmanned aircraft
exiting the range and presenting a hazard to the general public.

d.  An operator’s ability to keep the unmanned aircraft away from people and
facilities (including ships) is dependent on the UAS and the operator being
presented with navigation and status information of suitable integrity.

e.  An operator’s ability to effectively de-conflict with other aircraft, depends on the
integrity of UAS technical equipment (eg navigation equipment, IFF, data link,
lights, etc).

f. Finally, the existence of an effective autonomous recovery system, and a means
to manually terminate flight, are key safety elements for a UAS.

Summarised, there are numerous ways in which a Category 2 UAS can present a hazard to
civilian and/or military personnel and facilities. The OAA therefore requires technical advice
to inform risk treatment decisions. Accordingly, both Category 1 and Category 2 UAS are
subject to technical airworthiness regulation.

GUIDANCE ON TAREG 2.8.3 - “CATEGORY 1 UAS”

15.  This section provides guidance, including acceptable means of compliance, on each of
the regulations specific to Category 1 UAS.

TAREG 2.8.3.a - Where a Category 1 UAS is to be operated as a State-registered aircraft,
TAREGs 2.1 to 2.7 are applicable, with the following exceptions:
(1) TAREG 2.2.7 (Recognition of Prior Acceptance) shall only be applied where the TAR
has assessed that the civil or military airworthiness authority:
(i) regulates UAS design in a manner that is comparable with its regulation of
manned aircraft of a similar weight;
(ii) promulgates a UAS design standard that presents an equivalent level of safety to
the Category 1 UAS design requirements in AAP7001.054; and
(iii)  has verified the UAS design complies with that design standard.
(2) TAREG 2.6.2 (Statement of Operating Intent) shall be expanded to document:
(i) the population distributions of Mission Essential Personnel to whom the UAS
may present a hazard;
(i) the population distributions of the General Public to whom the UAS may
present a hazard;
(iii) the flight profiles proposed for the unmanned aircraft;



