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About the Civil Aviation Safety
Authority
The CM Aviation Safely Authority ICASA) was esiablished
on 6 July 1995 as an incepen. eni stetuiory authority under
seclicn B of the CivilAv!'at^On Act 1988 (the ACi). The main
obieciive of Ine ACl is '10 eslablish a legulaloy 11amework
for mailttaining, enhancing and promoling Ine sale:y of civil
aviation with particular emphasis o11 preveiiting aviaiion
accidents and incidents' (seclion 3A). Section 9 o1 the ACi lists
CASA's funclions and safely-related funclions. In pailicular.
subseclion paragraph 9(litgj of tile Act empowers GASA to
conducl regular reviews of the system d civil aviation safely in
order 10 monitor the salety perloimance o1 the aviation industry

CASAideiiiifies safely-Ielaied liends and lisk Iaciois and
promoles Ihe developmenl and improvemeni of Ihe system

About the Aerial Mustering Sector
Risk Profile
Thi sector risk profile (SRP) for the Aerial Musterillg sector
PI eiits a p ciuie d 111e key lisks lacing the secioi (specilically
from hellcopleis) at a specific poini in line. The SRP PIOvides
a clefinilioii o1 the secioi. the contexi used 10 develop the
IISk ploti!e, identification of lisks. lisk Iaiiiigs. identification
of the pail;c;pants in lite seclor accountable 101 risks and
proposed risk treatments. and an ongoing plan for ironi!cling
Implementation of risk treatmenis and evaluating their
elfecliveness

Musterhg lends to be ISO!aled from the rest o1 aviation and
from legula;cry over sighi The low number of incidents and
serious incidents reporied to tile ATSB in relation 10 Ine
number of accidents h the mustering seclo:. when coinpared
10 o1/1ei geneial aviaiiotI sectois suggests the Ie is SIgitiiicaii!
under-reporiing o1 incidenis in Ine sector. Under-reporting
o1 incidenis Inay impede the secloi's ability 10 joeniify and
address safely issues

As Australia's aviation safely legulalor. GASA has the function.
ainong ciners. of conduciing legular reviews o1 Ine system
o1civil aviation safely 10 In on it or the safely perlc, Inarice o1
the aviation industry. to idenlily safety-related trends and risk
factors and 10 promole Ihe development and 11npiovemenl of
the syslen\. In order 10 iceniily safely-relaleG trends and risk
Iacic:s. GASA developed a me!nodoiogy that examines risk
ladois associaled willI eacii sector of the Australian avia:ton

industry

Sector list profiting identities sectoi specific risks and
develops a deep understanding of Ile effects d risks Ihat
sector participants must address in order 10 maximise their
aviation saleiy perlormance. Effectlve risk mallagemeii! also
Inakes a signiiicani colltlibuiion 10 an opeiaioi achieving
iis coinrneicial objectives. The sectoi lisk plotiling PIOcess
adopts 111e GASA Risk Management Framewoik, vinich is
based on As/NZS ISO 31000:2009 Risk Manageine!11-
Principles and guidelihes. 10 idenliiy. assess and Ileai the
risks Ihal must be managed by sedor participants

A secioi list plotile PIOvides the sectoi pailicipaiIIS alld
GASA with an OPPoiluitity 10 under SIand the ellecls of avialion
Ielaled risks on the sector and how Ihe level o1 risks call be

reCuced and managed uiilising an approach that monitors
Ihe implementation o1 lisk treatments by sector slakeholde;s.
including GASA. as well as evaluaiing tile effectiveness o1 Ihe
risk treatments Ihiougin a sei o1 safety performance indicators
The sector lisk profile also PIOvides all OPPoiiuniiy101
authorisation holders in a sector 10 manage tile efiecis
o1 risks lisled in Ihe secloi's lisk legislei.

Tite successful development of a sectoi lisk pionle Ielies on
illdusiiy pailicipaiioi\ in identifying hazards. associaied risks
and developing Ileaiinenls WITich are noi only feasible but
also eiieci;ve in delivering safe outcoines 11 is in Ihis legald
that I would 11ke 10 thank tile principal colltributois from lite
aerial mustering sector namely Mr John Armstrong. Mr Craig
Crumbliit. Mr Dovic! I'Dx. Mr John Logan. Mr Dick TLilly. and
Mr Graill Welling ion. for giving up liteii valuable lime 10 alleiid
woikshops, provide commentary on documenlalioii and
demonstrating a complete dedication 10 building a lisk PIOiile
for Ihe sector.

Foreword
Aerial mustering is an important activity o1caiile SIaiions
in Noiihein and We SI ALS!raila and Inakes a signilica, I
cont, Ibu!ion to Ihe enhancemen1 o1 productivi!y o11he
Australian beel industry. As helicopters have lite abilily 10 move
stock at their own I>ace. litey are proving invaluable in wooded
Cou, lily wirere SIock have 1,101e ITaiuial cover and ale difficult
10 spot from Ihe ground

Over !he period 2000 102012. the aerial mustering sector
accident fate cleclined from 154.6 accidents per million hours
10 53.3 accidents per In illion hours in 20 12. Mustering. by
denimoiT involves low-level 11y;rig and is a hazeld Iicli aciiviiy
with tile innerenl dai, gel o1 being o111y a few seconds away
110.1 jinpacl in the case o1 an emeigency or pi!o1 disltt!ciioii.
Ihe inLISieiing sector brings salety challenges with it and
Ihe gradual withdrav. ,al of In enjorship of experienced pilots
clisacivanlages Ihe new and in expel;enced pilot as they don't
have the hanelil d oilier peoples expelieitce.

GIIiei Execuiive 0111cet and

Director of Aviation Safely



INTRODUCTION

About the Aerial Mustering Sector
Aerial mustering is a unique AIStralian actNily used mainly in
remote areas in Ihe north and west of the country. Over 90 per
cent of aerial muslering is conducted by rotary wing aircraft
and entails locating and concentrating lives lock and moving
them by means of aerial manoeuvring 10 desired locations.
The seclor cons SIS o1 a group o1 authorisalion holders
operal rig as professional pilots. who in carrying out their
tasks provide what has become an esseniial service 10 the
rural Ivestock Industry

Per 81 mustering by definition involves low level 11ying Its
hazards Include vulnerability 10 wind shear bank-angle
11usions in crosswinds near the ground and the Inherent
danger of being only a few seconds away from Impact in case
of an emergency or pilot distract on Muster rig Is currently
carried out under Part 61 subpari61 Q A plotseeking a
Icence approval for aerial mustering has 10 meet a series of
requiremenis belore he she can conducl aerial mustering
Apart Irom CASA s regulatory requirements there Is little
to guide mustering p lots 10 be safety conscious Un Ike
the aerial application industry the musiering industry does
not have a professional association which could serve as a
cential store o1 knowledge and a lobby group. The absence
o1 a professbnal associaiion and control means that there
is little opportunity for mustering pilots to seek support
and ongoing training, education and without flight schools
specialis ing in mustering, there is little to guide mustering
pilots towards the goal of aslow-as-reasonably-praclicable
(ALARP)

The Robinson R22 helicopter entered the Industry n the
1980s having taken over from the Bell47 and Hillei UH-12
helicopters which pioneered the aciivity n 1968 Surveys by
the BITRE have IOUnd that on average 62 per cent of R22
hours were flown in mustering The next largest calegory
was flying training with 13 per ceni

the Australian Transport Safely Bureau (ATSB). GASA and
the BITRE and supplemented wiih surveys from air operaiors
cellilicale (AOC) holders and the GASA inspectoraie and
workshops with CASA and Industry sector participants
This data Is analysed and the resu Is compiled In 10 a series
o1 outputs

Phase I de Ivers three reports that together provide
in 10rmalion on the slate of the sector document hazards
and assoc aled risks and a 11st of daia sources Phase 2

delivers a risk register and linel repo, I

Using the sector risk profile
The pulpose of the aerial mustering secior risk profile Is
10 present a picture o1 Ihe key risks and ellects arising from
the operations of the sector's fleet of aircraft at a given 00 nt
in lime

CASA sector risk profiling process
The CASA seclor risk pionling process consists o1 developing
a picture of sector-specific risks in 100 phases In Phase I .
information is sourced from a number of daiabases with n

CASA and selected industry seclor part c panls developed
the sector risk profile through a process n which risks were
jointly Identified. assessed and evaluated for Ileairreni When
lully implemenled these risk treatments should reduce Ihe risk
profile o1 Ihe sector. The responsibility for imp!emeniaiion of
the treatment measures for which industry has accouniabili!y
resls with authorisation holders, operators and pilots

The sector risk profile is dynamic and will change over lime
to refleci changes in the sector and the environment. The risk
Ilealments are subject to a moniloring plan Ihal measures
change in salety performance 10/10wing implementation of
the risk reduction measures An evaluaiion plan evaluates the
effectiveness o1 Ihe risk reduciion measures
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Assumptions
" All references 10 aerial mustering operations exclude

associated tasks such as fence surveying, Ieral bailing
and field survey

" Aerial mustering operations using fixed wing aircraft,
PINate mustering operations conducled by a pilot on their
own property. and mustering operations conducled with
recreational aircraft such as gyrocopiers are noi Included
in Ihe sector risk profile
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PART I-SECTOR RISK PROFILE CONTEXT

Sector definition

The aerial mustering sector constitutes a group o1 individuals and
organisations holding permissions to conduct aerial muslenng operations
for locating and concentraiing stock in specific areas using a sinilar make
and type o1 helicopter Aer al mustering using a hellcopler is predominantly
a task specilic and role related operai on The task en!alls localing and
aggiegaiing liveslock in specific areas and driving them by means of
aeiia manoeuvring to spec fic areas Muster'rig operations are conducled
be on 500 leet above ground level (AGL). No other person is carried in the
helicopter during muslering operations unless that person is essential 10r
the operation 10 be successlully carried oul

CAO 29.10 defines aerial mustering as:

"Use o1 aircraft to locale, direct. and concentrate
livestock while aircraft is living below 500 feet
and for related training operations"

,I

Maintenance

organisalions

Fuel

companies

Sector stakeholders

Industry .
associations V

t.

sen/ipe investigatorsservice

roviders investigjators

.^,

^I,
, AMROBA

Clients - Cattle
station owners

^.
Individuals

Airlines

^,.

Authorisation
holders

Organisations

Sport aviation
enlhusiasts

Industry .
associations
representin
farmers an

^I Airspace users

Recreational
aviaiion
enthusiasts

Charter
Operators Aerial work

operators .%,. F'
...&..>^.

RAAF

,,^^^,. .,^^^. ^^^^^.

,,,,,,. .,,,,,. ,. I, ,,.

clients
Agiorce PGA
NFF CCA SCA

Service providers
to the sector -

I^I ^;,,,,,, ,
. companies

A Fuel

Electricity
distributors
- Energy Neloorks ^̂
Associal on of Australia

GAS" ", rin

RSPCA

Industry .
associations
representing
authorisation

Awe

ATSB

1.1^^-

Aircraft
manufacturers

B, rn=

ACPA

Sector objectives
Mainiain sale, efficient use o1 aircraft in aerial

mustering (flight envelope)

" Adopt management systems that promole the use of
licensed. Irained and competent people in the safe
operation and regular maintenance o1 aircraft and
associaled equipment.

" Encourage the reporting and analysis of occurrences
within the sector 10 inform safety responses from
individuals. companies. and GASA

" Improve the efficiency o1 regulation of the seclor to
improve the responsive ness of the Begulalory syslem.
allow for innovation, permit problem solving and
encourage a saleiy cullure.

" Encourage. through sector engagement, Ihe adoption
of a relevani risk managemeni system.

* Encourage aviation safety and regulatory compliance
wiihin the sector

- Clean Energy Council

State
and local
governments
Worksale .^I. .
auihorlties

Primary
Industries
Departments



Operating environment Operational
The aerial mustering sector is hazard rich due to the inherentAerial mustering plays an Important ro e in the day-to-day

operations of livestock Industries across Ihe country. Livestock Characteristics 01 the operation, such as very low level flying. high
workload. negative eiiecis from weather. obsiacles such as powerneed 10 be mustered for tasks such as weaning. branding,
lines, Irees. andlerrain. pilol distraction. small power margins.drenching vaccinating and co ling. As properI co in rural
and extended lime operaling within the shaded area of the heighVAustralia can be several million acres in size, aerial mustering velocity diagram ('deadmans curve'). In some paris of Australia,

allows for large savings in lime. manpower and resources, military aircraft may intrude into airspace above cattle stations
due to an ncrease n oveiall efficiency. which could cause ajibo, re conflict. Pilotirainir^, supervision

and mentoring play an important role in developing pilol skills 10
Aerial mustering operations are conducted under Part 61 - manage aerial mustering manoeuvres
Flight crew foensmg subpart 61.0 Low-levelia!ings, CASA

In the ten years ending 2012. there were 66 aircraft involved in524 07 - Hetoopter Mustatrig Operations F1gh! Time Aid Duly
commercial aerial mustering accidenis. six of chich involvednine and CASA 98/74 - 017ection - "ight time finiiatbns for
Iaialilies. Over the same period. only 16 aerial mustering incidentsheICOpter mustering operations and serious incidents were reported 10 the ATSB When compared
10 general aviation this suggests that Irere Is significant under-As at June 2014, aeria musteiing using hellcopie, s was
reporting In the sector Figure I compares aerial musteringconducted by 134 authorisation holders Queensland
accidents per in 1.10n hours wiih related General Aviation activities.

accounts for 53 per cent of the total number of operaiors. Although the accideni rate for aerial mustering is declining there is
followed by New South Wales and Western Australia slim some degree o1 vanebility in the declining trend
accounting for 13 per cent each Northern Territory for 10 per

Accident rates 101 selected Geno, al Aviation ope, 8110nscent. Victoria 10r 7pei cent and South AUStral a and Tasmania
accounting for I per ceni each

Demographics for the sector are shown in Table I :

Tabl. it Sodor DCmographics

Sector Demographics (2014)
No. o1 AUIhorisalion Holders

No. of aircraft

Average age o1 fleet

No. of pilots
Hours flown

Accidents per million hours (2012)

The economic perlormance of aerial mustering operalions is
affected by the prospects o1 primary producers who in turn are
affected by Ihe meat processors and livestock exporters

There are a number of economic Iaclois that can have a

negative impact on the primary livestock and aerial mustering
sectors including low gross domes Iic produci (GDP) growlh
rate. high AUSlralian dollar. price of Avgas, high wages
offered to overcome difficulties in attracting people 10 work
in rural and relroie locations difficulty in obtaining funding
despite operating in an environmenl of on Interest rates and
weak global economic conditions Other factors such as
unauthorised operators polenlaloversupply of operators
with I to 2 aircraft whose pricing models tend to promote
unsustainable competition and unsustainab e pricing models
by smaller operators can create addition a 11nancial pressure
on the sector thereby giving r co to potential safely concerns
as operalois try 10 cut corners 10 compete

Natural disasters have a negaiive effect on pastoral and
grazing communities by directly affecting cattle production
returns. which in turn affecis the budgel available for aerial
stock muslering As seasonal conditions are inertricably linked
wIh aerial mustering operations. operations are conducted
when weather conditions are favourable. Both periods of
unfavourable weather and 18rourable weather can result in

cient pressure on authorisation holders to ramp up 10r more
11ying and such expectations may compromise safety and
result in unsale situations
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As shown in Figure 2.1he majority o1 occurrences (80%)
happened during the manoeuvring phase of flight. The
principal event during the manoeuvring phase was collision
with leirain. and 10 a lesser extent wrestrike and engine failure

Requoncy o1 moat camrrmyi occur@rice. duing all pha. e, o1 flight
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Model codes of practice 10r the welfare of animals prepared
by the Animal Welfare Committee (AWC) within the Primary
Industries Ministerial Council (PIMC) apply across all
Australian states and territories n WeSIern Australia, the

Pastoral Graziers Association IRGA) has developed a code of
practice for aerial mustering
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Hazard analysis showed that pilot distraction or lack of
attention. time pressure. reduced visibility and lack of
experience were the most commonly recorded causes of
occurrences. These causes, Idenlilied during the hazard
construction process are generally associaied with
organisational and human Iaclors

Perceni



PART 2-SECTOR RISK PROFILE

Pan 2 presents a shortloim version of the sector s risk leg. SIer Irisk causelsoLirce. jinoac;s. controls.
stake, .olders and likelihoodlconsequence rat rigs are no! presenieCj. The lable provides internetion on
Ihe risks. cu, reni namng or risks and proposed strategies for Ilealing Ihe risks. Ireaimen: owner and the
readual risk rating once ITeaimerits have been in PIemenied

Short form version of the sector s risk register

Risk # Risk

Lack of visible CASA pieserree encourages eniry and coni nued presence d
unauthorised operalors

Checking and testing pibts withinappropriaie o1 inadequate operational experience
conducting checks on mustering pibis

Inndequate Iyovisiut of rento, ing arad supervision for gints usIh low flyrg lulls in
mustering adMty

2

3

4 Loss o1 control in 11i^', I leads 10 deviation nom inter^co inighi pan

5 Loss of control on landing due 10 sunace condittons

e Quality and Ironu", cy of advice regarding regutolory changes leads 10 operator
urreertainty and unintentional run- compliance

7 Lack o1 understanding d I'm nailons of human factors 10sulis in heightened salety risk
conditions

B Under-recording aircraft herirs10 avdd mainlenarreeleadjng 10 ajiworjhjness
deg, adaii", of the aircraft

9

10

Coltsor, with obstacles leads 10 an aircraft salety occurrence

I,

Risk Owner -

Primary

CASA

CASA/

Induslry

Operaiing aircraft with suspecled or known maintena, "e issue or physical damage

Collision with birds or o1her wildlife

Operating urder tm hirerroe o1 81^col a^ drngs12

,3 Collision with an o1her aurora"

,4

,5

,e

Fallure to mainlan airc, all docunenlalion leading to aimor!hiness degradatbi o1 the
aircraft

Contact with rolor blades to persons then enlerir^/exiting aircraft
Use of cornamlreiad fuel leads 10 an aircraft sabiy o00.1rrerice

Surveillance Sweeps

Improve surveillance of Flight Review Examiners
Impyore Mustering spedlie 100uiia'hanisinielaaniCASRs
Industry body meniori, ^ program lopportuniM

Development of Pint Irainir^ rnenuaVhandbook
Series of articles 10 largei key messages

Industry body manning program lopportuniM
P. lot Hand^o1<1Fligh! Salety Australia Article

Indusl body loppottunity) Educaiing clierit on takeoffAandin sites
Flight Safety AISt, ajia artsleI attachnenllo Musie, ing SRP public documenl
jinjxove CASAV^bale (Fbve rector s^negi, des or^ boner ^rch teamre)
Cornrmrnicaie direcily nth sector Industry body topperjunky)
Provideinlormation to iruustry regarding Part 138, CAO 48.1
Rgyiew CAO 48.1 for applica^lily 10 sector

Updale Human Factors for P, bis kit
PPPorrunity)Induslry

Fatigue training opportunities
Regional Forums run by CASA usAs
SUNeillartse Sweeps jinainieriarice oriders)

Industry body PPPorruniM
Continue discossions with Energy Network Australiaioinvesligale powerline marking

Medium WiresIrike 3.0idar, ce seminar in legional areas

Industry body mentoring program topportunityj
Medium 1.6ustry body topporlunity) Fans sharing

Industry body topporlunityj
Medium

in proved reporting o1 bird strike occurrences

Medium Relair, ed - reler 10 lull report version
Educai, on on radio I requency use

Medium Reriew and Improve existing controls
Reinforce nessage teldsting contrdsj at regional forums

Medium Reinforce nessage (existing cornrdsj at regional forums

Retained - later to lull report version

Flight Sale rostralia arttole

ridUSlry

Treatment Description

Induslry

Induslry

The Ce. ,. elopment o1 an ladusiry body and newrorking betv, een ope
a 0051:ive elleci on the ability 10 share kno. viedge and address uni
the secio;

This Jul I'm ",,"I d ir. atlas, ,sueg4i" dog rid co, ,fins. c"^"100.1mp"15. canada. SI*e, *us ," .. e^
comequ""e raings For Ile I" ,Engi, gal, .for 10 lye Mule, IQ Sari" R*h Reus"I Cad fu~"I Salty NIMi, ,. 2015

CASA

Iridistry

Industry

Industry

Ind. 1stry

Indusiry

v. .ill hav
sues ajie

Iridistry

Induslry

Industry

Treatingn, Owner

CASA

cosA

cosA

Industry
Industry I cosA
CASA

ladusi, y
GASA

Indusiry
CASA

CASA

CASA

CASA

Industry I CASA
CASA

Industry
Industry

cosA

CASA

Industry
CASA

CASA

Induslry

Industry
Induslry

Induslry

Rlsk ReviewResidual

Risk Rating date

2016

Establish iridus:Iy body
SIate based

Sei up inillal induS:Iy v. orkshOps
Promoting barellis o1 an Industry bady
CASA AsAs hold saleiy IC:urns

20/6

20/6

2016

2016

Induslry

Indusiry
CASA

CASA

Medium

Medium

Medium

Medium

CASA

20/6

20/6

20/6

2016

Medium

industry I CASA

Medium

2016

..

2016

2018

2018



PART 3-SECTOR PRACTICE
STATEM ENTS

As pail of Ihe risk treatments Ideniilied in the sector risk
register, a sei o1 sector practice statements will be developed
loinlly by CASA and a representative group of sector
participants The themes 101 seclor precl ce statements will
In 11ally cover Ihe 10 lowing.

A Sector Mentoring and Supervision

B PI o1 decision-in ak rig

C Rad o frequency use

D Fat gue Management

E. Establishment of Regional Forums

F. Annual Aerial Mustering Sector Conference

A working group comprising o1 GASA stall and
representatives from the mustering sector will be
eslablished 10 address the above themes

Principal Contributors from the Sector:
The CMI Aviation Safety Authority thanks the following sector
participants in working actively with the AUIhority 10 develop a
risk profile 101 the mustering sector

Mr John Armslrong. Modern Aerial Muslering
Mr Craig Crumblin Indusiry Representative
Mr David Fox, Fox Helicopter Services
Mr John Logan, Barkly He copiers
Mr Dick fully. CIOncurry Aerial Mustering
Mr Grant Welling ton Pear Coast Hellcoplers

Further reading
Aerial Musiering Slate o1 Sector Report, Civil Aviation Safety
Authority. 2014

Aerial Mustering Sector Risk Prolile Report. Civil Aviatbn
Salety Authority. 2014 (lull recoin

Aerial Mustering Data Sources Report Cm Aviation Safety
Authority. 2014

Aerial Mustering Sector Risk Register. Civil Aviation Safety
Authority 2014

Abbreviations and terms

AGL

AHIA

ALARP

AMROBA

Above Ground Level

Australian Hellcopler Industry Association

As-Low-As-Reasonably Practicable

Aviation Maintenance Repair and
Overhaul Business Association

AOC

AOPA

ATSB

AWC

Air Operators Cellificaie

Aircraft Owners and Pilots Association

BCM

BITRE

AUSlralian Transport Salety Bureau

Animal Welfare Committee

CAO

Bureau o1 Meteorology

Bureau o1 Infrastructure, Transport
and Regional Economics

Civil Aviation Order

CASA

CAS, ,

CCA

DIRD

Civil Aviation Safely AUIhority

Civil Avialion Safely Regulations

Cattle Council of Australia

2015 Civ, I Aviation Safety Authority

For further informalion visit WWW. Gasa. gov. au

This work is copyright. You may download, display. print and reproduce this material in unallered form only (retaining Ihis notice) for your
personal. non-commercial use or use within your organisation. Apart Irom any use as permilled under Ihe CopyiighiAct 1968. all other
rights are reserved. Requests for further anthotisation should be directed 10 Manager Salety Systems Office Civil Aviation Salely AUIfrority,
GPO Box 2005 Canberra ACT 2601 or emailsa, etysysiems@Gasa. gov, au

The in 10rmaiion contained in this document was correcl at the time of publishing and is subjeci 10 change withoul noiice

1506/9761 cover image @ Eye mine sky

GDP

"FF

Departmeni o11nfrasi, ucture and
Regional Development

Gross Domestic Product

PIMC

PGA

RinF

National Farmers Federation

RSPCA

Primary Indusiries Minisierial Council

Pastoral Graniers Association

SCA

Royal Australian Air Force

Royal Society for the Prevention
of Cruelty 10 Animals

Sheepmeat Council o1 Australia
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