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Document 1

From: Bruce, Barry (O&A, Hobart)

Sent: Thursday, 11 September 2014 1:30 PM

ot Anthony Sutton IRV S

Cc: Kathryn Schell Hans Jacot| I ~=¢: Mireudo

Subject: RE: Embargoed Report to CSIRO

Thanks Anthony

Barry

From: Anthony sutton tmilto EECC

Sent: Thursday, 11 September 2014 110 PiM
To: Bruce, Barry (O&A, Hobart)

Cc: Kathryn Schell; Hans Jacob; Nadia Miraudo
Subject: FW: Embargoed Report to CSIRO

Dear Barry,

As discussed yesterday, please find attached an “embargoed” capy of the EPA Report on the Shark Drum Lines, which will be released
today at 2,00pm ( Australian Western Standard Time). A covering letter is also attached.

Please also note that the EPA’s Media Officer will also be providing the Communications Officer for CSIRO, Simon Torok, with the media
material prior to the Report release,

If you have any questions, please don't hesitate to give me a call.

Regards

Anthony Sutton

Director, Assessment and Compliance Division
Office of the EPA

Ph:
E-mail: s47F

From: Kathryn Schell [matlto:

Sent: Thursday, 11 September 2014 12:18 PM

To: Bruce, Barry (ORA, Hobart)

Cc: Nadia Miraudo; Hans Jacob

Suhjact: RE: Report Release

Thanks Barry

| have included our media officer in this amail so she is aware that Simon should be contacted in the first instance.

Cheers

Kathryn

From: Bruce, Barry (O&A, Hobart)

Sent: Thursday, 11 September 2014 12:16 PM
Tor Kathryn sche N S

Subject: RE: Report Release

Hi Katherine

| spoke to Paul yesterday afterncon — he was able to brief me which was appreciated. | also agreed that my name could be mentioned
with respect to the Peer Review should he be asked who in CSIRO was involved. 1took this decision on Paul's request and in recognition
that 1 will be the CSIRO spokesperson anyway ~so it will become immediately obvious if CSIRO is cantacted. However, Simon Torak shoutd
be given as the first point of call for media requesting any comment from CSIRQ so we can manage responses to any calls, )

Regards

Barry

From: Bruce, Barry (O&A, Hobart)

Sent: Wednesday, 1 ember 2 .
To: Kathryn Schell <

Subject: RE: Report Release
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Hi Kathyrn’
| think our emails probably just crossed.
Yes- the ‘Peer Reviewer’ can be identified as a team from CSIRO Marine Research in Habart.

Simon Tarok is our communications manager. He would be a good point of contact into CSIRO. Simon will provide me with details of
media who have asked for comment. Simon is based at our Victorian site (not in Tasmania).

Cheers

Barry

Simon Torok
Communications Manager

Email: s47F
QI s47F |

From: Kathryn Schell [mailto: [ GGG
Sent: Weadnesday, 10 September 2014 4:10 PM

To: Bruce, Barry {O&A, Hobart)

Subject: Report Release

Good afternoon Barry
Further to our earlier conversation, please feel free to give Dr Paul Vogel, EPA Chairman a call ono discuss your gueries.

It would be appreciated if you could:
1. Confirm that the Peer Reviewer can be identified as CSIRQ Marine Research in Hobart.
2. Provide contact details for your media officer?
Our media officer Nadia Miraudo will contact them prior to release of the report,

Kind Regards

Kathryn

Kathryn Scheli

Principal Environmental Officer
Infrastructure Branch

Office of the Environmental Protection Authority

The Atrium, Level 8, 168 St Georges Terrace, Perth
Locked Bag 10, East Perth, Perth WA 6892

direct: reception: 08 6145 0800 | fax: 08 6145 0895
email:l web: www.epa.wa.gov.au

From: Bruce, Barry (O&A, Hobart)

Sent: Thursday, 10 July 2014 -8:53 PM

To: Anthony Sutton
Subject: Re: Peer Review

No problem, Anthony

Your office told me you were away.

Cheers

Barry

On 10/07/2014, at 8:25 PM, "Anthony Sutton” wrote:
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Barry,
..sorry about the delay in responding — 1 have been out of the office. Thank vou for the report.

Regards

Anthony

mailto:

Sent: Thursday, 10 July 2014 8:23 AM
To: Hans Jacob

Cc: Michael Christensen; Anthony Sutton
Subject: RE: Peer Review

Hi Hans

The report was sent to Anthony eatlier today. | will arrange a copy to be sent to your email address as well. Please advise when you
receive it.

Cheers

Barry

From: Hans Jacob s47F
Sent: Thursday, 10 July 2014 10:14 AM
To: Bruce, Barry {O8A, Hobart}

Cc: Michael Christensen; Anthony Sutton
Subject: RE: Peer Review

Hello Barry

If the Peer Review has been approved, and it is going to he sent out this morning, could you please also CC myself, as Anthony is on a site
visit this marning.

Thanks : .
Hans '

Fromn: Bruce, Barry {O&A, Hobart)
Sent: Wednesday, 9 July 2014 7:46 PM
To: Anthony Sutton

Cc: Bax, Nic (O&A, Hobart)

Subject: Re: Peer Review

Thanks Anthony
We recelved sign off from the Flagship Director this evening, so no problem getting it to you tomorrow morning.

Regards

- Barry

On 09/07/2014, at 7:29 PM, "Anthony Sutton® wrote:

Dear Barry,
Thanks for the up date. [ fully understand and appreciate the need to ensure an appropriate level of review and sign off within CSIRO.

It would greatly assist the EPA in meeting its assessment timeline if the Peer Review could be received by lunchtime (WA time) tomorrow
as the document needs to be included in the EPA Meeting Agenda Papers and sent to the proponent by 3.00pm Thursday.

Regards

Anthony

From: Bruce, Barry (O&A, Hobart)

Sent: Wednesday, 9 July 2014 5:17 PM

To: Anthony Sutton

Cc: Bax, Nic (08, Hobart I NEEEY. Y/ N

Subject: Peer Review
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Hi Anthony

I just spoke briefly to your office — | understand that you are away.

We have completed the report and have received local (Hobart) signoff. However, due to the subject matter we also required approval
from our Flagship Director, Ken Lee before submitting it to you. Ken is cutrently looking at the document and we expect to hear from him
shortly. Given the time here, it is mast likely that you will not receive the report until tomorrow morning.

Regards

Barty

From: Bruce, Barry (O&A, Hobart)

Sent: Friday, 4 July 2014 9:33 AM

To: Anthony Sutton s47F

Subject: RE: Peer Review WA Shark Drum Line Program

Hi Anthony

My direct number l will be out of the office for the naxt 20 mins —will call you on my return.

Cheers

Barry

From: Anthony Sutton

Sent: Friday, 4 July 2014 9:13 AM
To: Bruce, Barry (O&A, Hobart)
Subject: RE: Peer Review WA Shark Drum Line Program

Hi Barry,

I have mis-placed your phone number —can you please call me onwhen you have a spare minute.
Many Thanks

Anthony

Sent: Thursday, 3 July 2014 5:58 PM

To: Bax, Nic (O&A, Hobart); Bruce, Barry (O&A, Hobart)
Subject: RE: Peer Review WA Shark Drum Line Program
Dear Nic and Barry,

| hope all Is well.

Can either of you please give me a call at your earliest convenience to discuss administrative arrangements for submitting to the EPA the
peer review of the WA Shark Drum Lines Program,

Many thanks

Anthony Sutton

Director, Assessment and Compliance Division
Office of the EPA

Ph: s47F

E-mall s47F

From: Bruce, Barry (CMAR, Hobart)

Sent: Tuesday, 3 June 2014 4;14 PM

To: Kathryn Schell s47F

Subject: Re: Peer Review of Shark Drum Line Program

Thanks Kathryn

| am mindful of the timeframes in the terms of reference, my commitments to field work and to other projects over the next few months,
as well as the normal end of financial year administrative busy period.
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if we are contracted to proceed, it may be most expedient to use a standard CSIRQ Fast-track agreement, we have used this for previous
similar scale work with the WA Gov,

Regards

Barry

0On 03/06/2014, at 4:05 PM, "Kathryn Schell" rote:

Hi Barry

My Director is currently reviewing the information and our response, we will be in a posftion to provide you with a response tomorrow,
| have addressed the correspondence to Nic Bax as discussed, thank you for providing his contact details.

1 will email the correspondence to Nic and cc yourself as soon as itis signed.

Regards

Kathryn

From: Bruce, Barry (CMAR, Hobart)

Sent: Tuesday, 3 June 2014 3:23 PM

To: Kathryn Schell < s47F

Subject: RE: Peer Review of Shark Drum Line Program
Hi Kathryn

We were wondering how things were going with respect to the assessment of our quote for the Peer Review - I'll need to lock in the time
frame to complete the work and other commitments are already starting to build up.

Let me know if there is anything further to discuss, otherwise as discussed last week — Nic Bax would be the best conduit.
Regards

Barry

From: Bruce, Barry (CMAR, Hobart)
Sent: Wednesday, 28 May 2014 7:04 PM
To: Anthony Sutton

Ce: Bax, Nic (CMAR, Hobart}

Subject: EPA peer review

Dear Anthony

| refer 10 your recent correspondence (dated 22 May 2014) seeking a peer review to assist the Environmental Protection Authority (EPA) in
its assessment of the proposal ta implement the Western Australian Shark Hazard Mitigation Drum Line Program 2014-2017 by the State
of Western Australia. | note that your correspondence clearly articulated the terms of reference, scope and milestone schedule for such a
review, included associated documents and requested a quote to cover the costs associated with the peer review.

| have discussed your request further within CSIRO. Based on those discussians I can confirm that CSIRO is willing and able to undertake
the peer review. The review, if the quote below is acceptable, would be led by me but advice from other CSIRO staff with relevant
expertise {(e.g. population assessment and modeling) would be incorporated into the review where appropriate. In this respect although
CSIRO propases that | would undertake the substantive work required for the review, the review service and associated products should
be seen and identified as a CSIRO-led review rather than an individual effort.

The quote below includes all time-related costs associated with the proposed review in accordance with stated estimates of time required
and the time frames within which the review components need to be delivered.

CSIRO quote for peer review services as specified to the EPA:

$9,545 (exclusive of GST)

Please note that this quote does not include the provision of additional services as stated in Section 5 of the ‘Scope of Work for the Peer
Reviewer’ ~including travel to and attendance at EPA Board meetings or further advice in relation to patential appeals which may be
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received in relation to the EPA's Report and Recommendations. These services may be the subject of additional costs that would be
mutually agreed between our agencies.

Feel free to give me a call if you need to discuss.
Yaurs sincerely

Barry Bruce

Senior Research Scientist

CSIRO Marine & Atmospheric Research
Hobart Tasmania

From: Bruce, Barry {CMAR, Hobart)
Sent: Friday, 23 May 2014 10:00 AM

To: Kathryn Schell .
Cos wichnet christensen (A <1on .:to

Subject: RE: Peer Review of Shark Drum Line Program
Dear Kathryn

Thanl you for your email helow. 1 will consider the documents provided, discuss with our management team and provide a
response/quote by 28 May as requested.

Regards
Barry

From: Kathryn Schell
Sent: Thursday, 22 May 2014 6:53 PM

To: Bruce, Barry (CMAR, Hobart)

Ce: Michael Christensen; Anthony Sutton

Subject: Peer Review of Shark Drum Line Program

Dear Barry

Further to you expression of interest, please find attached terms of reference and a request for a quote and in relation to the Peer Review
of the Western Australian Shark Hazard Mitigation Drum Line Program 2014-2017.

It would be appreciated if you could respond direct to Anthany Sutton by 28 May 2014,
Kind Regards

Kathryn

Kathiryn Schell

Principal Environmental Officer

Infrastructure Branch

Office of the Environmental Protaction Authority

The Atrium, Level 8, 168 St Gearges Terrace, Perth
Locked Bag 10, East Perth, Perth WA 6852

direct reception: 08 6145 0800 | fax: 08 6145 0895
email: web: www.epa.wa.gov.au

From: Bruce, Barry {CMAR, Hobart)
Sent: Tuesday, 20 May 2014 9:48 AM

Cc: Kathryn Schell s47F Michael Christensen

Subjact: RE: Expression of Interest - Peer Review of Shark Drum Line Program

Hi Anthony
That should be fine.

Regards
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Barry

Sent: Monday, 19 May 2014 9:06 PM

To: Bruce, Barry (CMAR, Hobart)

Cc: Kathryn Schell; Michael Christensen

Subjact: RE: Expression of Interast - Peer Review of Shark Drum Line Program

Dear Barry,
Thank you for your e-mail and the CV.

The Office of the EPA s currently in the process of finalising the “Terms of Reference” for the Peer Review and we are aiming to send this
document to you, together. with an estimate of the amount of work Involved and the-approximate timing, before the end of this week.

In terms of timing, the work involved is likely to fall in the weeks of 30 June to 4 July 2014 (approx. 24 hours work to review Public
Environmental Review document) and the week of 4 August to 8 August 2014 (approx. 16 hours work to review proponent’s “Response to
Public submission” on PER, including peer review comments), Please let me know if this proposed timing presents any immediate
cancerns.

Regards

Anthony Sutton

Director, Assessment and Compliance Division
Office of the EPA

Ph:
E-mail s47F

From: Bruce, Barry (CMAR, Hobart)

Sent: Friday, 16 May 2014 9:43 AM

To: Anthony Sutton

Subject: RE: Expression of Interest - Peer Review of Shark Drum Line Program
Hi Anthony

Good chatting yesterday.

| have attached a basic CV as requested.

Regards

Barry Bruce

From: Anthony Sutton s47F

Sent: Thursday, 15 May 2014 11:27 AM

To: Bruce, Barry (CMAR, Hobart)

Cc: Michael Christensen; Kathryn Schell

Subject: Re: Expression of Interest - Peer Review of Shark Drum Line Program
Bruce,

Thanks - | will give 3 call jater today.

Anthony

Sent from my iPad

From: Bruce, Barry (CMAR, Hobart)

Sent: Thursday, 15 May 2014 10:55 AM

Ce: Michael Christensen Kathryn Schel
Subject: RE: Expression of Interest - Peer Review of Shark Drum Line Program

Hi Anthony

Thanks for your email (and phone call) ~1am happy to provide a peet review as requested within the time frame stated.

| just tried to call you back with no luck.
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1 will be out of my office for the next couple of hours - perhaps we could we could chat further after that.
Regards

Barry Bruce

From: Anthony Sutton s47F

Sent: Wednesday, 14 May 2014 10:11 AM

To: Bruce, Barry {CMAR, Hobart)

Cc: Michael Christensen; Kathryn Schell

Suhject: Expression of Interest - Peer Review of Shark Drum Line Program

Dear Barry,

As you may have heard the Westarn Austratian government has recently completed a shark mitigation program involving the deployment
of baited drum lines to capture and destroy certain sharks along popular Perth metropolitan and south-west swimming and surfing
beaches. Following the completion of this trial the Department of the Premier and Cabinet {DPC) on behalf the State of Western Australia
is seeking to implement a similar program over a three year period, from 15 November to 30 April, commencing 15 November 2014 and
concluding on 30 April 2017,

The trial was referred to the Western Australian Environmental Protection Authority (EPA) under the Environmental Protection Act 1886
and the EPA subsequently determined that the trial (which ran from late January 2014 to 30 April 2014) would not be subject to a formal
environmental impact assessment. This was largely due to the limited temporal extent of the program.

Following referral of this current proposal the EPA has determined {22 April 2014) that a formal environmental impact assessment is
required and the level of assessmant has been set at Public Environmental Review (PER], with a 4 wegk public review period, This decision
was made with regard to the temgporal extent and to take Into account cumulative impacts. The PER is the highest level of assessment and
allows for public consultation in the £PA’s assessment process. The EPA also determined that it would provide the Environmental Scoping
Document {ESD} for the proponent’s PER.

As part of the environmental assessment process, the EPA is seeldng to commission a peer review by an authority in the field, Your name
has been put forward by the Commonwealth Department of the Environment and as such this email is seeking your interest in undertaking
this work. ‘

It is anticipated that the Peer Review would undertake the following warks:

Undertake peer review of the of the technical information in the proponent’s PER document and provide a Peer Review Report to the EPA
on the adequacy of the PER in addressing reguirements of the ESD.

Undertake review of the technical infortation in the proponent’s rasponse to the Peer Review Report and the pertinent issues raised in
public submissions and determine if the proponent has adequately dealt with tha comments, advice and issues raised. Provide close out
report to the EPA,

The timing of the above would be as follows:

Initial review conducted during'the 4 public review period (approximately 2-27 June) with the report due on or around 30 June 2014.
Close out review conducted following receipt of the proponents response {approximately 25 July — 4 August) with close out report due on
or around 4 August 2014,

If you could please advise on your interest and availability for the above it would be appreciated. Should you be interested further details
will be provided.

For your interest there is some further information also available on the EPA's website at http.//www.epa.wa.gov.au es/default.
Anthony Sutton

Director, Assessment and Compliance Division
Office of the EPA

Ph: s47F
E-mail; s47F




Document 2

Government of Western Australia

Qffice of the Environmental Protection Authority

Dr Barry Bruce

Senior Research Scientist g;;- gejf: j'(;?f-fog-l?:ro
i 1 ies: 1or itlon,
CSIRO Marine & Atmospheric Research En:;ﬂf’” e

GPO Box 1538
HOBART TAS 7001

. - 47F
Via e-mail: s

Dear Dr Bruce

PEER REVIEW WESTERN AUSTRALIAN SHARK HAZARD MITIGATION DRUM
LINE PROGRAM 2014-2017 (ASSESSMENT NO. 2005)

[ refer to our recent email correspondence in which the Office of the Environmental
Protection Authority (QEPA) sought your interest, and you indicated your availability
and willingness, to.undertake a peer review commissioned by the Environmental
Protection Authority (EPA) to assist in its assessment of the State of Western
Australia, proposal to implement the Western Australian Shark Hazard M1t|gat|on
Drum Llne Pregram 2014-2017 {ithe program).

The OEPA has now prepared a draft Terms of Reference which includes a Scope of
Works for the Peer Reviewer (Attachment 1), It would be appreciated If you could
review Terms of Reference and the provide a quote to undettake the required Scope
of Works for the Peer Reviewer as summarised below in Table 1.

Table 1.

’ActIVItleelwerable _ ' ‘1 Dates ' | Estimated
_ 1 R hours . .

1 Peer Rewew of PER document and preparation | Public Review Period 9 24 hours
of a Peer Review Report as outtined in the June ~ 4 July (4 weeks)
attached Terms of Reference - Scope of work _
for Peer Reviewer point 1 and 2. Report due 4 July,

2 | Undertake review of the proponent's response | Response to 16 hours .
to the Peer Review Report and publi¢ and Submissions Review 1-7
preparation of a Close Out Report as outlined August (1 week)
in the attached Terms of Reference - Scope of
work for Peer Reviewer point 3 and 4. _Report due 7 August.

3 1 Provide other services and technical advice as | Details to be provided as | To be
requested as outlined in the attached Terms of | requested by EPA. advised.
Reference - Scope of work for Peer Reviewer

| point 5.
The Alrium Leve] 8, 168 St Georges Yerrace, Perth, Western Austrulia (00C,

Postul Address: Locked Bag LG, Gist Perth, Weslern Australia 6892,

Telephung
Faesimile: (OR) G145 D45,
Wehsite: wivw epa.wa gov.au



Please note that the time frames for finalisation of the Peer Review Report and

Close Out Report are based on the agreed milestones as outlined in Table 2 of the

ESD.. Any changes to these timelines resulting in a change fo dates for the activities/
- deliverable will be agreed in writing. It is anticipated that the EPA’s assessment of

the proposal, and hence any requests for further services or technical advice, will be
- complete by late September 2014.

Could you please confirm in writing your willingness and ability to undertake the
works as outlined in the Terms of Reference and provide a quoie by 28 May 2014,
Your response should be sent via e-mail to s47F

Following receipt of the requested information the OEPA will consider your response,
and if acceptable, provide acceptance of your offer.

| have also enclosed a copy of the Environmental Impact Assessment Adminisirative
Procedures 2012 which outlines the environmental impacts assessment process in
Western Australian for you information. The proposal subject to the Peer Review is

being assessad at the level of Public Environmental Review which is outlined in
Section 10.2.2.

Saoilld you have any questions in relation please contact Anthony Sutton on

Yours sincerely

s47F

Anthony Sutton

DIRECTOR
JAMay 2014

Enct.

Attachment 1 : Terms of Reference

Attachment 2.: EIA Administrative Procedures 2012

ccC:

Page|2
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Peer Review Terms of Reference

Peer review of the Western Australian Shark Hazard Mitigation Drum Line
Program (2014 - 2017)

Proposal

The Director General of the Department of the Premier and Cabinet on behalf of the
State of Western Australia, proposes to implement the Western Australian Shark
Hazard Mitigation Drum Line Program 2014-2017 (the program). The program forms
part of a number of hazard mitigaticn strategies in place and is intended to reduce
the likelihood of shark attacks within Western Australia,

The program involves the establishment of two Marine Monitored Areas (MMA) in
the metropolitan and South West regions of Western Australia (Attachment 1,
Figures 1 and 2), The program proposes the deployment of up to 60 static drum lines
within the MMAs and allow for the temporary placement of drum lines anywhere in
State waters at any time following an identified shark threat or incident. Drum lines
will be managed to ensure that there will not be more than 72 drum lines in the water
at-any one time. '

The target sharks which are intended to be captured and destroyed include white
sharks (Carcharodon carcharias), tiger sharks (Galeocerdo cuvier) and bull sharks
(Carcharhinus leucas) greater than or equal to 300 c¢m in total length. All other
marine fauna unintentionally caught including all sharks less than 300 cm in total
length are considered non-target marine fauna.

The static drum line component of the program is proposed to take place from 15
- November to 30 April, over a three year period, commencing 15 November 2014 and
concluding on 30 April 2017. The program will be subject to review following its
conclusion.

Background

The Environmental Protection Authority (EPA) is formally assessing the proposal
under Section 38 of the Environmental Protection Act 1986 at the level of Public
Environmental Review (PER) with a 4 week public review period. The EPA has
prepared and approved an Envirchmental Scoping Document (ESD) with one

Environmental Facter - Marine Fauna (Attachment 1}. The proponent Is required to
produce a PER document in accordance with the ESD. _

Due to the primary importance of marine fauna, and in particular sharks, to the
assessment the EPA has commissioned an independent peer review from an

authority in the field, to provide advice on the findings, conclusions and proposed
management for the implementation of the proposal.

- The purpese of this document is to specifythe terms of reference forthe peer review. '



Peer Review Terms of Reference

Scope of Work for Peer Reviewer ‘
The following scope of work is required for the peer review of the Western Australian
Shark Hazard Mitigation Drum Line Program (2014 -2017).

1.

Ut

Undertake a peer review of the findings and conclusions of the PER document

for the Western Australian Shark Hazard Mitigation Drum Line Program (2014 —

2017) to determine whether it meets the requirements of the ESD (as required
by Table 1, Work and Quipui required, points 1. and 2}, and the significance of
impacts from implementation of this proposal on marine fauna.

Provide a Peer Review Report* to the EPA outlining the findings of the review
required by 1. above, by 4 July 2014,
Undertaken a peer review of the proponent’s response to the:

a. initial Peer Review Report: and _
b. pertinent issues raised following the 4 week public review period;

and determine if the advice, comments, and issues raised have been
adequately addressed by the proponent.

Provide the EPA with a final Close Out Report* outlining the findings of the
review required by 3. above, by 7 August 2014.

Provide other services and technical advice as requested by the EPA to assist it
in its assessment of the proposal. This may include attendance at an EFA board
meeting and advice in relation to potential appeals which may be received in

relation to the EPA’ s Report and Recommendations.

*Please note that this Terms of Reference, the Peer Review Report and Close Out
Report will he made publicly available by the EPA.



- Peer Review Terms of Refarence

Attachrnent 1: Environmental Scoping Document Western Australiaﬁ Shark
Hazard Mitigation Drum Line Program (2014 ~ 2017)
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From: Kathryn Schell

Sent: Tuesday, 3 June 2014 8;07 PM

To: Bax, Nic (O&A, Hobart)

Cc: Bruce, Barry {O&A, Hobart); Anthony Sutton

Subject: Peer Review WA Shark Hazard Mitigation Drum Line Program 2014-2017 (Ass No.
2005)

Attachments: OEPA to CSIRO Acceptance Peer Review (Ass No. 2005).pdf; Att 1 (part 2) ESD WA

Shark Hazard Mitigation Drum Line Program.pdif

Dear Professor Nic Bax
Pleased find attached correspondence from the Office of the Environmental Protection Authority accepting the offer
and quote by CSIRO to undertake the Peer Review of the Western Australian Shark Hazard Mitigation Drum Line
Program 2014-2017 (Assessment No. 2005).
fyou require anything further please contact either myself or Anthony Sutton.
Regards
Kathryn
Kathryn Schell
Principal Environmental Officer
Infrastructure Branch

Office of the Environmental Protection Authority

The Atrium, Level 8, 168 St Georges Terrace, Perth
Locked Bag 10, East Perth, Perth WA 6892

direct: | GG reception: 08 6145 0800 | fax: 08 6145 0895

email: web: www.epa.wa.gov.ay




Govarmnment of Western Australia

i Office of the Environmental Protection Authority

Prof NJ Bax
Director OurRef.  ACO1-2014-0070

: Enguities:  Anll Sutfon,
'NERP Marine Biodiversity Hub Enauiies ﬁn
CSIRO |

GPO Box 1538
HOBART TAS 7001

_ ) s47F
Via e-mail:

Dear Prof Bax

ADVICE OF ACCEPTANCE OF OFFER FOR REQUEST - PEER REVIEW
WESTERN AUSTRALIAN SHARK HAZARD MITIGATION DRUM LINE
PROGRAM 2014-2017 (ASSESSMENT NO. 2005)

| refer to recent email carrespondence advising that the Commonwealth Scientific
and Industrial Research Organisation (CSIRO) is willing and able to undertake the a
peer review commissioned by the Environmental Protection Authority (EPA) {6 assist
in its assessment of the State of Western Australia proposal to implement the
Western Australian Shark Hazard Mitigation Drum Line Program 2014-2017 (the
program), and associated quote.

The Office of the Environmental Protection Authority (OEPA) is pleased to accept
your offer. Acceptance of this offer constitutes an agreement between CSIRO and
the General Manager, CEPA.

The agreement is for the provision of a peer review and deliverables as ouflined in
- the attached Peer Review Terms of Reference - Peer Review of the Western
Australian Shark Hazard Mitigation Drum Line Program 2014-2017 (Attachment 1).

The following details have been accepted:

Price: $9,545 (exclusive of GST).

Key Deliverables: Peer Review Report - 4 July 2014; and
Close Out Report - 7 August 2014,

The OEPA notes that the above price does not include the provision of additional
services as stated in the Peer Review Terms of Reference, Section 6 of the ‘Scope
of Work for the Peer Reviewer’ —~ including travel to and attendance at EPA Board
meetings or further advice in relation to potential appeals which may be received in
relation to the EPA's Report and Recommendations. These services may be the
subject of additional costs that would be mutually agreed between our agencies.

Ihe Atddum Level &, 168 St Georpes Terrace, Perth, Western Australia 6000,
Posial Address: Locked 3ag 10, Sast Perth, Western Austradia 68§92,

Telephoae;
Facsimile: (U8} 5145 08435,
Website: wwwepaaviigov.a




Please note that the time frames for finalisation of the Peer Review Report and
Close Out Report are based on the agreed milestones as outlined in Table 2 of the
Environmental Scoping Document provided as part of the Terms of Reference. Any
changes to'these milestones resuiting in a change to time frames for the activities/
deliverables will be agreed in writing.

It is anticipated that the EPA’s assessment of the proposal, and hence any requests
for further services or technical advice, will be complete by late September 2014.

As the Contract Authority, the OEPA is also responsible for major dispute resolution,
extensions, variations and termination. The OEPA Representative for this
agreement is Anthony Sutton, Director Assessment and Compliance Division (phone

Invoices must be sent to Office of the EPA, Finance, Locked Bag 10, East Perth WA
6892 or via email to cepa.finance@epa.wa.gov.au.

| look forward to the involvement of the CSIRO in the EPA's assessment of this
proposal.

Yours sincerely

Anthony Sutten -
Director
Assessment and Compliance Division

3 June 2014
Encl.

Attachment 1: Term's of Reference - Peer Review of the Western Australian Shark
Hazard Mitigation Drum Line Program 2014-2017 :

Page|2




Peer Review Terms of Reference

Peer review of the Western Australian Shark Hazard Mitigation Drum Line
Program(2014 2017)

Proposal

The Director General of the Department of the Premier and Cabinet on behalf of the
State of Western Australla, proposes to implement the Western Australian Shark
Mazard Mitigation Drum Line Program 2014-2017 (the program). The program forms
part of a numbper of hazard mitigation strategies in place and is intended to reduce
_the likelihood of shark attacks within Western Australia.

The program invclves the establishment of two Marine Monitored Areas (MMA) in
the metropolitan and South West regions of Western Australia (Attachment 1,
Figures 1 and 2). The program proposes the deployment of up to 60 static drum lines
within the MMAs and allows for the temporary placement of drum lines anywhere in
State waters at any time following an identified shark threat or incident, Drum lines
will be managed to ensure that there will not be more than 72 drum lines in the water
at any oné time,

.The target sharks which are intended to be captured and destroyed include white
sharks (Carcharodon carcharias), tiger sharks (Galeocerdo cuvier) and bull sharks
{Carcharhinus leucas) greater than or equal to- 300 cm in total length. All other
marine fauna unintentionally caught, including all sharks less than 300 cm in total
length, are considered non-target marine fauna.

The static drum line component of the program is proposed to take place from 15
November to 30 April, over a three year period, cornmencing 15 November 2014 and
concluding on 30 April 2017, The program will be subject to review followmg its
conclusmn

Background

The Environmental Protection Authority (EPA) is formally assessing the proposal
under Section 38 of the Enviranmental Protection Act 1986 at the level of Public
Environmental Review (PER) with a 4 week public review period. The EPA has
prepared and approved an Environmental Scoping Document (ESD) with one
Preliminary Key Environmental Factor — Marine Fauna (Attachment 1). The
proponent is required to produce a PER document in accordance with the ESD.

Due to the primary importance of marine fauna, and in particular sharks, to the
assessment the EPA has commissioned an independent peer review from an
authority in the field, to provide advice cn the findings, conc!usmns and proposed
management for the implementation of the proposal.

The purpose of this document is to specify the terms of reference for the peer
review. .




Peer Review Terms of Reference

Scope of Work for Peer Reviewer

The following scope of work is required for the peer review of the Western Australian
Shark Hazard Mitigation Drum Line Program (2014 —2017).

1.

Undertake a peer review of the findings and conclusions of the PER document
for the Western Australian Shark Hazard Mitigation Drum Line Program (2014 -~
2017) to determine whether it meets the requirements of the ESD (as required
by Table 1, Work and Output required, points 1. and 2}, and the significance of
impacts from implementation of this proposal on marine fauna.

Provide a Peer Review Report* to the EPA outlining the findings of the review
required by 1. above, by 4 July 2014, |
Undertaken a peer review of the proponent's response fo the:

a. ‘initial Peer Review Report; and |

b. pertinent issues raised following the 4 week public review period;

and determine if the advice, comments, and issues raised have been
adequately addressed by the proponhent.

Provide the EPA with a final Close Qut Report* outlmlng the fmdmgs of the
review required by 3. above, by 7 August 2014.

Provide other services and technical advice as requested by the EPA to assist it
in its assessment of the proposal. This may include attendance af an EPA board
meeting and advice in relation to potential appeals which may be received in

relation to the EPA' s Report and Recommendations.

*Please note that this Terms of Reference, the Peer Review Report and Close Out

Report wi.ll be made publicly available by the EPA.

o
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Attachment 1: Environmental Scoping Document Western Australian Shark
Hazard Mitigation Drim Line Program (2014 - 2017)




ENVIRONMENTAL PROTECTION AUTHORITY

ENVIRONMENTAL SCOPING DOCUMENT

PROPOSAL.: Western Australian Shark Hazard Mitigation Drum
Line Program 2014-2017 (Assessment No. 2005)

LOCALITY: Woestern Australian State waters

PROPONENT: " Director General, the Department of the Premier
and Cabinet on behalf of the State of Western
Australia

LEVEL OF ASSESSMENT: Public Environmental Review with a four week
: public review period

EPBC REFERENCE: EPBC2014/7174

This Environmental Scoping Document (ESD) is provided to define the form, content

and timing of the Public Environmental Review (PER) document to be prepared in

accordance with the Western Australian Environmental Protection Act 1986 (EP Act)

and the Commonwealth Environment Profection and Biodiversity Conservation Act
1999 (EPBC Act)..

The preiiminary key environmental factor {o be addressed is identified in Section 2.
The generic guidelines for the format of an environmental review document are
attached (Attachment 1). Other supporting guidance is available on the
Environmental Protection Authority's (EPA’s) website www.epa.wa.gov.au.

The enwronmental review document must adequately address. all elements of
_thls scoplng document prlor to approval bemg glven to commence the publlc‘_
rev:ew L GoELT _ : ;

-The Enwronmental Protectlon Authorlty expects the proponent to fuIIy consultj
with interested members ‘of the public and relevant stakeholders, and to take
due care in ensuring any other relevant enwronmental factors which may be of
interest to ‘the public and stakeholders - are addressed The PER should:
'document the results of al[ consultatlon undertaken PR A SR
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1. Introduction

The EP Act sets out that where a proposal is considered to be likely to have a
significant environmental impact it will be subject to an assessment by the
Environmental Protection Authority (EPA) under section 38 of the EP Act. This
proposal is being assessed by way of a Public Environmental Review (PER) because
it raises a preliminary key environmental factor. The EPA will, at the conclusion of its
assessment, prepare a report on the outcome of its assessment of the proposal and
give the assessment report to the Minister for Environment. In accordance with the
requirements of the EP Act, the Minister for Environment will then decide whether or
not the proposal may be implemented, and, if the proposal may be implemented, the
conditions and procedures that implementation of the proposal should be subject to.

The procedure for a PER is described in the Western Australian EP Act
Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative
Procedures 2012. The proponent should have regard to the Administrative
Procedures when preparing the PER (refer to Clause 10.2.4).

As this proposal is subject to a PE-R,. the proponent is required to produce a PER
document in accordance with an approved Environmental Scoping Document (ESD).
The purpose of the ESD is to:

* develop proposal-specific guidelines to direct the proponent on the preliminary
key environmental factor for the proposal that should be addressed in preparing
the PER document; and

. idehtify the necessary impact predictions for the proposal and the information on
the environmental values required to carry out the assessment.

The EPA has determined that it will pi"epare and issue the ESD (this document)
outlining the scope and content of the PER to be prepared, in relation to this
proposal.

The EPA, in its formulation of the ESD, undertakes consultation with the proponent:
regarding the details of the proposal, the preliminary key environmental factor and
the scope of works required and expected outcomes. In addition the EPA will consult
with. the relevant government agencies. In many cases the Office of the
Environmental Protection Authority (OEPA) will act for the EPA.

ESDs prepared by the EPA are not subject to a public review period. The ESD will
be available on the EPA website (www.epa.wa.gov.au) upon finalisation and must be
included as an appendix in the PER document.

The proponent will then be required to prepare a PER document in accordance with
the ESD. When the EPA is satisfied that the PER document:

o focuses only on the preliminary key environmental factor, not on other factors
which fall below the- significance "threshold as outlined in Environmental
Assessment Guideline 9 Application of a significance framework in the
environmental impact assessment process;

15 May 2014 20f12
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+» demonstrates that all studies identified in the scoping document have been
undertaken, and presents the findings of those studies, including how the
proposal or its management has been informed by the outcome of any studies;

+ demonstrates that the proposal can meet the EPA’s objectives through the
mitigation hierarchy; and

s |S concise,

the proponent will be required to release the document for a public review period of 4
weeks.

An important aspect of the environmental impact assessment process is the review
by the public. The EPA requires public input into the possible environmental impacts
of this proposal and its implementaticn. The EPA expects the proponent to fully
consult with interested members of the public and relevant stakeholders, and to take
due care in ensuring any other relevant environmental factors which may be of
interest to the public and stakeholders are succinctly addressed. The PER should
document the matters raised in consultation, ideally in a table.

The EPA considers that adequate consultation can be demonstrated when the
stakeholders:

e are included in the consultation process and are able to make their concerns
known;

+ are kept informed about the potential and actual environmental impacts; and

& receive responses to the concerns raised, including identifying how the proposal
has been modified andfor identifying management measures that will be
implemented to address the concerns raised.

To facilitate adequate public input, the PER document should be made available as
widely as possible and at a reasonable cost consistent with Environmental Impact
Assessment (Part IV Division 1 and 2) Administrative Procedures 2012 (refer to
clause 10.2.5) and the guidelines in Attachment 1.

2. Specific Guidelines for the Preparation of the Environmental Review
21 The proposal

The Director General of the Department of the Premier and Cabinet (DPC) on behalf
-of the State of Western Australia, proposes to implement the Western Australian
Shark Hazard Mitigation Drum Line Program 2014-2017 (the program). The program
forms part of a number of hazard mitigation strategies in place and is intended to
reduce the likelihood of shark attacks within Western Australia.

The program involves the establishment of two Marine Monitored Areas (MMA) in the
metropolitan and South West regions of Western Australia (refer to Figures 1 and 2).
The program is proposed to involve the deployment up to 60 static drum lines within
the MMAs and allow for the temporary placement of drum lines anywhere in State
waters at any time following an identified shark threat or incident. Drum lines will be
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managed to ensure that there will not be more than 72 drum lines in the water at any
one time. -

The target sharks which are intended to be captured and destroyed include white
sharks (Carcharodon carcharias), tiger sharks (Galeocerdo cuvier) and bull sharks
(Carcharhinus leucas) greater than or equa! to 300 cm in total length. All other
marine fauna unintentionally caught including all sharks less than 300 c¢cm in total
length are considered non-target marine fauna.

The program is proposed to take place from 15 November to 30 April, over a three
year period, commencing 15 November 2014 and concluding on 30 April 2017. The
program will be subject to review following its conclusion.

The PER document will need to provide detailed justification for the proposal,
inciuding a genuine evaluation of options or alternatives considered in the planning
and design of the program to avoid or minimise environmental impacts to the
preliminary key environmental factor identified in Section 2.2, consistent with the
Environmental Impact Assessment (Part IV Division 1 and 2) Administrative
Procedures 2012 (refer to clause 5(3)).

The PER document will need to define the proposal consistent with Environmental
Assessment Guideline 1 Defining the Key Characleristics of a Proposal (May 2012}
(EAG 1). EAG 1 describes how to define the key proposal characteristics for the
purposes of assessing the proposal and subsequent incorporation in the Ministerial
approval statement. It is expected that the PER will set out the details of the
proposal with respect to the: '

* proposed activities including static drum line deployment and temporary drum
line deployment in response to identified shark threats or incidents;

e geographic extent and timing of the activities; and

e protocols developed for the deployment of shark drum lines within the Marine
Monitored Areas, and other areas, following the identification of a shark threat
or incident.

Should the proponent propose to change the proposal, as described above and
shown in Figures 1 and 2, during the assessment process the EPA may consider
these changes without a revised proposal being referred to the EPA, if it considers
that the change is unlikely to significantly increase any impact that the proposal may
have on the environment, under Section 43A of the EP Act.

2.2 Preliminary Key Environmental Factor, scope of works and policy
documents relevant to this proposal

The PER should give a detailed assessment of the prelirriinary key environmental
factor identified for this proposal. At this stage, the EPA believes the preliminary key
environmental factor, objective and work required is detailed in Table 1.
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Table 1 — Preliminary Key Environmental Factor and scope of works relevant to
the proposal :

'EPA obj

ty, geograp
species and population levels.

Potential
impacts

The proposal (as set out in section 2.1 and to be detailed in the PER) has the
potential to impact on:

« the target sharks® which includes White, Tiger and Bull sharks;
 non-target marine fauna” which includes:
o all sharks under 300 ¢cm in total length; and

o other marine fauna including non-target shark species, non-shark fish
species, marine mammals and reptiles, and seabirds, and

¢ marine fauna diversity through the removal of apex predators.

'The target sharks are defined as white sharks (Carcharodon carcharias), tiger sharks (Galeocerdo
cuvier) and bull sharks (Carcharhinus leucas) greater than or equal to 300 cm in total length. White
sharks are listed rare or likely to become extinct uncler the Wildliife Conservation Act 1950 {(WC Act)
and totally protected under the Fish Resources Management Act 1994 (FRM Act). Tiger and buill
sharks with an interdorsal measurement greater than 70 cm are totally protected under the FRM Act.

*Non-target marine fauna are defined as all other fauna unintentionally caught as a result of this
program, including all sharks below 300 ¢m in total length, all non-target shark species, alt non-shark
fish species, marine mammals, reptiles and seabirds.

Work and
output required

The proposal consists of two components:

i.  the deployment of static drum lines in MMAs from 15 November to 30
April, commencing 15 November 2014 and concluding 30 April 2017;
and

i. the temporary deployment of drum lines in response to an identified
shark threat or incident anywhere within State waters® at any time.

The work and output required is as follows.

1. Present scientifically sound predictions of the nature, extent, and duration of
potential impacts from all activities associated with the proposal, on target
sharks and non-target marine fauna. In doing so, set out the scientific
confidence associated with the likelihood and consequence of potential
impacts, including reference to technical data, scientific papers or other
information relied upon in predicting potential impacts.

The predictions shall be informed by the following:

a. an evaluation of the environmental impacts from the Shark Drum Line
Trial (trial), which ran from late January 2014 to 30 April 2014,
including the predicted catch data, actual catch data for all species,
and effectiveness of measures to minimise impacts on non-target
marine fauna; :

b. predicted catch rates for the target sharks and non-target marine
fauna;

c. a determination of the acceptable range or levels of catch/mortality of
target sharks (to maintain the viability of the target sharks at the
population level), based on the most contemporary estimates of the
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population size of the target sharks and non-target marine fauna, and
consideration of their biclogical characteristics (reproductive rates etc);
and .

d. an examination of the cumulative impacts on target sharks, non-target
marine fauna and marine fauna diversity through the removal of apex
predators associated with the proposed implementation of the program
over time and within the context of other projects.

2. Provide a draft operational management plan which includes fneasures to
avoid and, where avoidance is not possible, minimise impacts and mortality
to non-target marine fauna. The draft operational management plan shall:

a. define the performance objectives, describe the management
measures and outline the monitoring (including biclogical sampling)
and reporting procedures and potential confractual requirements;

b. address caich or trigger criteria and the corresponding contingency
actions that would be implemented it they are reached;

c. include a program of regular surveillance and inspections of the drum
lines;

d. include marine fauna handling procedures to maximise survival of non-
target marine fauna;

e. incorporate best-practice measures based on the evaluation of the trial
detailed in 1.a. {(above) and through a review of shark control programs
in other jurisdictions (including consideration of animal welfare and
measures to reduce entanglement from migrating whales); and

f. address the implication of the proposal on marine parks and reserves”.

3. Based on the work required in 1. and 2. above, demonstrate how the
mitigation hierarchy - avoid, minimise, rectify and offset - has been
incorporated into the development of the program, (including the completion
of Environmental Offsets Reporting Form in EPA, Guidance Statement No.
10 Environmental Offsets -  Biodiversity, 2008) to achieve the EPA's
objective for marine fauna. This should include details of any compensatory
measures that provide benefits to the impacted species, such as population
research, that will be undertaken as a part of the program.

Stale waters are coastal waters typically within three nautical miles of the share.

*Marine park and reserve as defined in the Conservation and Land Management Act 1984,

This preliminary key environmental factor must be addressed within the
environmental review document for the public to consider the impacts of the proposal
‘and proposed management, and make informed comment to the EPA. All technical
reports, modelling and referenced documents (not currently in the public domain)
used in the preparation of the PER document should be included as appendices to
the document. Documents used in the preparation of the PER must not contain
disclaimers that preclude their public availability.

The EPA anticipates addressing this factor in its report to the Minister for
Environment.
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2.3 | Other Environmental Issues

During the course of the preparation of the document if there are other environmental
factors consider to be relevant they should be included in the PER following
consultation with the EPA.

2.4  Matters of National Environmental Significance (MNES)

The Commonwealth Minister for the Environment has determined that the proposal is
a controlled action under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) as it is likely to have a significant
impact on one or more Matters of National Environmental Significance (MNES).

It has been determined that the proposed action is likely to have a significanf impact
on the following matters protected by the EPBC Act:

« Listed threatened species and communities (sections 18 and 18A)
¢ Listed migratory species (sections 20 and 20A).

The proposed action is likely to have a significant impact because it targets the listed
and vulnerable migratory White Shark (Carcharodon carcharias). The white shark is
also listed in Appendix | of the Convention on the Conservation of Migratory Species
of Wild Animals.

This proposal is being assessed by way of an accredited process with the EPA under
the bilateral agreement with the Commonwealth Government made under section 47
of the EPBC Act. The bilateral agreement allows the Commonwealth Minister for the
Environment to rely on the PER process of the State of Western Australia in
assessing the action under the EPBC Act.

The PER document should contain a separate section identifying MNES, discussing
how these matters have been addressed within the document and discussing any
offsets proposed to address impacted MNES. Attachment 2 sets out the
requirements for information that must be included in the PER document to address
EPBC Act requirements. '

Provide evidence and supporting information on the proposal in relation to
requirements for decisions about threatened species and communities and migratory
species (as required by section 139 and section 140 of the EPBC Act).

Once submissions have been received on the PER and the proponent has prepared
an adequate Response to Submissions report, the assessment process under the EP
Act and EPBC Act will continue. The assessment report on the proposed action
prepared by the EPA and provided to the Western Australian Minister for
Environment is forwarded to the Commonwealth Minister for the Environment who
will then make a decision as to whether or not the proposal should be approved
under the EPBC Act. This is separate from any Westemn Australian approval that
may be required.
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2.5 Agreed Assessment Milestones

EPA Environmental Assessment Guideline No. 6 Timelines for EIA of Proposals
addresses the responsibilities proponents and EPA for achieving timely and effective
assessment of proposals. :

This timeline (Table 2) is agreed between the EPA and the proponent. Proponents
are expected to meet the agreed proposal assessment timeline, and in doing so,
provide adequate, quality information to inform the assessment. Proponents will
need to allocate sufficient time fo undertake the necessary studies to the appropriate
standard and incorporate the outcomes of the studies into the PER. '

Where an agreed timeline is not being met by the proponent, or if adequate
information is not submitted by the proponent, the timeline for subsequent steps will
be re-established. Where the OEPA is unable to meet a date in the agreed ttmellnes
the proponent will be advised and the timeline adjusted.

The EPA will report to the Minister for Environment on whether the agreed proposal
assessment timeline has been met. Where the timeline has not been met, the
reasons for this will be identified. '
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Table 2: Agreed Milestones for the proposal for bllateral_assessment

Key Stage of Proposal -

Agreed Milestone =

| EPA approvél of ESD Document

mid May 2014
Proponent submits PER Document late May to early June
EPA authorises release of PER Document early ?ISA: 2014
Proponent releases approved PER Document early June 2014
Public Review of PER Document (four weeks) June to early July 2014
OEPA summarises Public Submissions _ mid July 2014
Proponent provides response to Public Submissions late July 2014
OEPA reviews response to Public Submissions mid August 2014
OEPA assesses proposal for consideration by EPA late August 2014
Preparation and finalisation of EPA Report (including early September 2014

consultation on draft conditions with proponent and key
Government agencies) '

2.6 Decision Making Authorities

At this preliminary stage, the EPA has identified the following Decision Making

Authorities (DMAs) (see Table 3).

These Decision Making Authorities are

constrained from making any decision that could have the effect of causing or

allowing the proposal to be implemented.
further DMAs may be identified.

Table 3: Nominated Decision Making Authorities

Throughout the assessment process

Decision Making Authority

Relevant Legislation

Minister for Fisheries

Fish Resources Management Act 1994

Minister for Environment

Wildlife Conservation Act 1950

DMAs are not prevented from parallel processing, up to the point of their demsuon 0
that their views can inform the ministerial consultation process.

15 May 2014
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3. Preparation of the Environmental Review Document

Guidance on the recommended format for the Environmental Review document is
detailed through Attachment 1 of this document. Further guidance material including
the Environmental Assessment Guidelines (EAG) mentioned can be found on the
Environmental Protection Authority’s (EPA’s) website at www.epa.wa.gov.au.

When the EPA is satisfied with the standard of the environmental review document
(see EAG 6 Section 4.3) it will provide a written sign-off, giving approval to advertise
the document for public review. The review document may not be advertised for
release before written approval is received.

The proponent is responsible for advertising the release and availability of the PER in
accordance with the guidelines which will be issued to the proponent by the OEPA.
The EPA must be consulted on the timing and details for advertising the document.

15 May 2014 10 of 12
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Figure 1- Location of the Metropolitan Marine Monitored Area

VS ll!‘?m

STSECY
3
HOCS

Metropelitan
Marine Monitored Area

e 3 it LT - SO RS (CAYE
Foo 3 e o cosssilons ~
Fo Meigitan Munne Monlved Ams.
Batyretry

muve
UG

e,

e s, bef
o el o <
R iy e

ey, feT E

Bt ke 0. el
Tws, LRUROIEE
b ono Ppdenes: A

Dk Wh tuo W ke kbawbon pemae, b iy vl :
it SRS BV A3, S1 b 4S8 B D gl PN AN 3
mvmymmmwmmaﬁ- atn

B L p er

Lovarrenend of Weatemn Auaizadls
Tegodaim of Flaberias

15 May 20714 v 11 of 12



ENVIRONMENTAL PROTECTION AUTHORITY

Figure 2- Location of the South West Marine Monitored Area
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Attachment 1

 Guidelines for Preparing a Public Environmental Review
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Guidelines for Preparing a
Public Environmental Review

Contents ~ Page

1.  Overview o 2
2. Objectives of the environmental review - 3
3. Preparation of the environmental review document 3
4. Contents of the environmental review document 4
5. Public consultation 11
6. Conclusion 11
7. Availability of the environmental review document 11

Attachment 1 Example of the invitation to make a submission

Attachment 2 Advertising the environmental review

Attachment 3 Example of the newspaper advertisement

Attachment 4 Air quality and air pollution guide

These generic guidelines are provided to. assnst the preparation of the
proponent’s environmental review document.

Project specific information related to the proposal environmental factors,
impacts, management consultation and proposed investigations are required
to be outlined in the environmental scoping document prepared by the
proponent (refer to www.epa.wa.gov.au/  ).. The environmental scoping
document, along with these generic guidelines, comprlse the EPA-agreed
prOJect guidelines. .

The environmental review document must address all elements of the agreed
environmental scoping document and | these guidelines prior to approval being

given to commence the public review. Where relevant, the environmentai

‘review document must also address any requirements of the Commonwealth
under the Environment Protection and Biodiversity Conservation Act 71999

(refer to the Department of Sustainability, Environment, Population and
Communities website at www. environment.gov.au). The Commonweaith may,
through bilatéral agreements, delegate to the State the responsibility for.

conducting assessments consistent with the provisions of the agreement.The
Environmental Protection Authority (EPA) expects the proponent to fully
consult with interested members of the public and relevant stakeholders, and
to ensure that any other key environmental factors, which may be of interest to
the public and stakeholders, are addressed. The environmental review should
document the results of all consultation undertaken.
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Guidelines for preparing a Public Environmental Review

1. Overview

All environmental reviews have the objective of protecting the environment.
Environmental impact assessment is deliberately a public process in order to obtain
broad ranging advice. The review requires the proponent to:

N describe the proposal,
. describe the receiving environment;
. outline the potential impacts of the proposal on factors of the environment;

. identify the proposed management strategies to ensure those enwronmental
factors are appropriately protected;

+« address the principles of environmental protection; and

s demonstrate that the proposal should be judged by the EPA to be
environmentally acceptable.

Throughout the assessment process it is the objective of the EPA to help the
proponent to design the proposal to improve the protection to the environment. The
Office of the EPA administers the environmental impact assessment process on
behalf of the EPA Board.

The primary purpose of the environmental review is to provide to the EPA
information on the proposal within the local and regional framework, with the aim of
emphasising how the proposal may impact the key environmental factors and how
those impacts may be mltlgated and managed so as to be environmentally
acceptable.

How the proponent will outline the environmental setting of the proposal, address
environmental principles and issues/factors and their management, and undertake
consultation during the preparation of the environmental review are required to be
described in the Environmental Scoping Document (ESD).

To assist proponents, the EPA has published a series of Environmental Assessment
Guidelines, Environmental Protection Bulletins, Position Statements and associated
Guidance for the Assessment of Environmental Factors which provides an indication
of the EPA’s views on matters of environmental importance and expectations about
how to address specific factors. Proponents should ensure that they are aware of
and utilise the information in these documents.

The language used in the body of the environmental review should be kept simple
and concise, noting that the audience includes non-technical people, and any
extensive, technical detail should either be referenced or appended to the
environmental review. The environmental review will form the legal basis for the
Minister for Environment’'s approval of the proposal and therefore the environmental
review should include a description of al! the main and ancillary components of the
proposal.

Information used to reach conclusions should be properly referenced, including
personal communications. Such information should not be misleading or presented
in a way that could be construed to mislead readers. Assessments of the
significance of an impact should be soundly based rather than unsubstantiated
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opinion, and each assessment should lead to a discussion of the management of the
environmental factor.

2. Objectives of the environmental review
The objectives of the environmental review are to:
. place this proposal in the context of the local and regional environment;

. adequately describe all components of the proposal, so that the Minister for
Environment can consider approval of a well-defined project;

. provide the basis of the proponent’s environmental management program,
which shows that the environmental impacts resulting from the proposal,
including cumulative impact, are minimised and can be acceptably managed,;

. communicate clearly with stakeholders (including the public and government
agencies), so that the EPA can obtain informed comment to assist in providing
advice to government; and

. provide a document which clearly sets out the reasons why the proposal should
be judged by the EPA and the Minister for Environment to be environmentally
acceptable.

3. Preparation of the environmental review document

Proponents are encouraged to maintain close contact with the Office of the EPA
project officer during the preparation of the environmental review. The
environmental review should be provided to the Office of the EPA project officer as a
draft for comment. At this stage the document should have all figures produced in
the final format and colours.

The proponent and Office of the EPA project officer/manager should agree on the
time to be taken to review the draft, taking into account the ievel of consultation
during the environmental review preparation, Office of the EPA project officers
availability, the need for external review and any peer review arranged by the
proponent. Revision of the document may be requested to ensure that it addresses
ali topics and issues in these guidelines, can be read by the educated layperson,
contains no significant error of science and meets the required format.

Where the proposal is subject to the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999, the environmental review should also address
requirements under that Act. These can be obtained from www.environment.gov.au.

When the EPA is satisfied with the standard of the environmental review document it
will provide a written sign-off to the proponent, giving approval to advertise the
document for public review. The review document should not be advertised for
release before written approval is received.

Following approval to release the review for public comment, the final environmental
review document should be provided to the Office of the EPA project officer in both
hard copy and electronic form, including figures and spatial data in the required
format.

Proponents are to prepare and publish the environment review and appendices in
electronic format (CD and on the internet), although there remains the requirement
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for printed copies of the document. This should be discussed with the Office of the
EPA project officer early in the preparation of the environmental review document.

4. Contents of the environmental review document

The environmental review document should include an executive summary,
introduction and at least the following:

4.1 The proposal
General requirements

The environmental review document should prbvide a comprehensive description of
the proposal including its location (address and certificate of title details where
relevant). Specific matters requiring attention are:

e the identification of the proponent and proposal location;
. justification and objectlves for the proposed development;

. the legal framework, including existing zoning and environmental approvals
and decision making authorities and involved agencies; and

o alternatives considered, including location options. This section should provide
analysis of alternatives in the following hierarchy that moves from
broad/strategic to increasingly narrow/project specific in nature:

o Need/meeting needs — is this development needed? Consider no-action
alternative. :

o Mode/meeting general goals - is this development proposal the best way to
meet the general goal? Consider alternative technologies or options.

o Location/meeting project objectives spatially' what is the best location for
the project. Consider alternatlve locations with a view to minimising
environmental impacts.

o Timing/meeting project objectives temporally - what is the best sequence of
development for components of the project?

o Implementation mechanisms/designing project — What is the best way to
optimise the project so as to minimise environmental impacts? Consider
detailed site design. layout, technologies and mitigation strategies.

Brief description of the proposal which is the subjeét of these guidelines

A description of the proposal and location, in sufficient detail to enable readers to
clearly understand the nature and scale of the proposal, and to support later
discussion of impacts. This should include an outline of the various components of
the proposal (including how this proposal relates to other operations or proposals).

Spatial data on the proposal and its location should be provided in the form of both
hard copy maps and in accordance with the electronic requirements set out in the
Referral Form, available on www.epa.wa.gov.au.
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Key characteristics of the proposal

The Minister's statement will bind the proponent to implementing the proposal in

accordance with any technical specifications and key characteristics! in the
environmental review document. It is important therefore, that the level of technical
detail in the environmental review, while sufficient for environmental assessment,
does not bind the proponent in areas where the project is likely to change in ways
that have no environmental significance.

Include a description of the key components of the proposal, including the nature
and extent of works proposed. This information must be summarised in the form of
a table, an example of which follows:

Table 1: Key characteristics (example only}

Element Description
Life of project (mine production) < 5 yrs (continual operation)
Size of ore body ' 682 000 tonnes (upper limit)
Depth of mine pit less than 30m
Water table depth 50m below ground surface
Area of disturbance (including access) 100 hectares
Mine operation Daylight hours only, Monday to Friday
List of major components refer ‘Plans, specifications, charts’

section immediately below for details

. pit ,
of map requirements

« . waste dump
. infrastructure (water supply, roads,

efc)

Ore mining rate

. maximum . 200 000 tonnes per year
Solid waste materials

. maximum . 800 000 tonnes per year
Water supply

. source . XYZ borefield, ABC aquifer
. maximum hourly requirement . 180 cubic metres

. maximum annual requirement . 1 000 000 cubic metres

Fuel storage capacity and quantity used | 50 000 litres; 300 000 litres per year

1 Changes to the key characteristics of the proposal following final approval would require assessment of the
change. Depending on the significance of the change, it would be assessed under either s45C if the
environmental impacts are not significant, or section 46 or section 38 if the change is significant, Changes to
other aspects of the proposal are generally inconsequential and can be implemented without further assessment.
it is prudent to consult with the Department of Environment and Conservation about changes to the proposal.
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Plans, specifications, charts

Provide adequately dimensioned plans showing clearly the location and elements of
the proposal which are significant from the point of view of environmental protection.
- Locate and show dimensions (for progressive stages of development, if relevant) of
all relevant components of the proposal.

Only those elements of plans, specifications and charts that are significant from the
point of view of environmental protection are of relevance here.

Always include:

. a map showing the proposal in the local context - an overlay of the proposal on
a base map of the main environmental constraints;

. a map showing the proposal in the regional context; and, if approprlate

. a process chart / mass balance diagram showing inputs, outputs and waste
streams.

The plan/s should include contours, north arrow, scale bar, legend, grid coordinates,
the source of the data, and a title. The dates of any aerial photos should be shown.
Mapping should be provided in electronic form to meet the following specifications:
» Datum: GDA94
« Projection: Geographic (Iatltudellongltude) or Map Grid of Australia (MGA)
« Format: Arcview shapefile (...shp), Arcinfo coverages, Microstation or
AutoCAD (.dgn, .dwg, dxf)

Other logistics
. timing and staging of project; and

. ownership and liability for other aspects related to the proposal, such as waste
during transport, disposal operations and long-term disposal (where appropriate
to the proposal).

4.2 The environment

Provide a description of the existing environment in a local and regional context, with
an emphasis on those aspects that may affect or be affected by the proposal,
including:

. key ecosyétem processes;
. biodiversity;
»  existing site condition; and

. other environmental issues that may be constraints or fatal flaws to the
proposal.

4.3 Environmental factors and principles

The environmental review should focus on the key or more significant environmental
issues and the environmental factors associated with these issues. The EPA has
often combined several factors which have clear relationships into environmental
issues or broadly interpreted a single factor to encompass a range of related
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impacts. These may be significant in a local, regional or cumulative context. Where
this occurs, it is important that the factors are still identified.

The identification of key issues and key environmental factors for the proposal must
be incorporated into the proponent’s environmental scoping document and agreed
by the EPA.

The EPA has prepared a Guide to Preparing an Environmental Scoping Document
and a Guide fo EIA Environmental Principles, Factors and Objectives to assist
proponents of proposals being formally assessed. These guides are available at
- WWW.epa.wa.gov.au.

The environmental factors should be addressed within the environmental review
document for the public to consider and make comment to the EPA. The EPA is
required to address key environmental factors in its report to the Minister for
Environment.

Reference to relevant Environmental Protection Bulletins and Position Statements
and demenstration of compliance with associated Environmental Assessment
Guidelines and Guidance for the Assessment of Environmental Factors should be
included in the discussion about environmental issues/ factors.

The EPA expects the proponent fo fully consult with interested members of the
public and take due care in ensuring all other key environmental factors, which may
be of interest to the public, are addressed.

Additional environmental factors may be identified during the preparation of the
environmental review. These shouid be addressed in the PER. On-going:
consultation with the EPA and other relevant agencies is recommended. The Office
of the EPA can advise on the recommended EPA objective for any new
environmental factors raised. Minor matters which can be readily managed as part
of normal operations for the existing operations or similar projects may be briefly
described.

The EPA will expect to see a discussion of the extent to which best practice will be
applied to the proposal and also an explanation of how the principles of
environmental protection have been given attention, where appropriate.

Discussion under each environmental issue/factor should include:

. a description of where this factor fits into the broader environmental / ecological
context (only if relevant - may not be applicable to all factors);

. a clear definition of the area of assessment for this factor:
. the EPA objective for this factor;

. a description of what is being affected - why this factor is relevant to the
proposal and how is it significant;

. a description of how this factor is being affected by the proposal - the predicted
extent of impact;

. a straightforward description or explanation of any relevant standards /
regulations / policy;

. environmental evaluation - does the proposal apply best practice and does it
meet the EPA’s objective as defined above;
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. if not, what environmental management is proposed to ensure the EPA’s
objective is met; and

. predicted outcome.

The propenent should provide a summary table of the aboVe information for all
.environmental factors, under the three categories of biophysical, pollution
management and social surroundings as shown in Table 2;

Table 2: Environmental factors and management (example only)

Environ- EPA Obijective Existing Potential {Environmentall Predicted
mental environment | Impact management outcome
Factor :

BIOPHYSICAL

vegetation | To maintain the Reserve Proposal = | Surrounding | Community
abundance, 34587 avoids all | area will be types 20b and
diversity, contains 45 | areas of fully 3b will remain
geographic ha of communit | rehabilitated | unfouched
distributicn and | community | y types following Area
productivity of flora | type 20b 20b and constructicn surrounding will
at species and and34 ha |3b o be revegetated
ecosystem levels | of ‘with seed stock
through the community of 20b and 3b
avoidance or | type 3b ' community
management of types
adverse impacts
and improvement
in knowledge

POLLUTION MANAGEMENT

Dust To ensure that lLight Proposal Dust Control | Dust can be
emissions do not industrial may Plan will be managed to
adversely affect the | area - three | generate | implemented | meet EPA’s
environment or other dust dust on objective

health, welfare and | producing two days
amenity of people industries in | of each

and nearby land close working
uses by meeting vicinity week.
statutory Nearest

requirements and residential

acceptable area is 800

standards metres
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SOCIAL SURROUNDINGS

Visual To ensure that Area This Main building | Proposal will
amenity aesthetic values already proposal will be In blend well with
are considered and | built-up will ‘forest existing visual
that measures are contribute | colours’ and amenity and
adopted to reduce negligibly | screening the EPA's
visual impacts on to the trees will be objective can
the landscape as overall planted on be met
low as reasonably visual road
practicable. amenity of
the area
4.4 Principles

The proponent should provide a table showing how consideration has beeh given to
the principles of environmental protection, as shown in Table 3:

Table 3: Consideration given to principles (example only)

Principle Relevant | If yes, consideration
Yes/No '
1. The precautionary principle No Investigations required to
Where there are threats of serious or provide sufficient
irreversible damage, lack of full scientific information to address
certainty should not be used as a reason for potential environmental
postponing measures to prevent impacts.
environmental degradation.
In application of this precautionary principle,
decisions should be guided by —
(a) careful evaluation to avoid, where
practicable, serious or irreversible damage
to the environment; and
{(b) an assessment of the risk — weighted
consequences of various options.
(c)
2. The principle of intergenerational equity Yes See 3. Information on
The present generation should ensure that the long-term emissions,
health, diversity and productivity of the greenhouse gas
environment is maintained and enhanced for emissions, with respect to
the benefit of future generations. Guidance Statement No.
12.
3. The principle of the conservation of Yes Flora and fauna surveys
biological diversity and ecological infegrity ta be undertaken. DRF,
Conservation of biological diversity and TECs etc. to be checked.
ecological integrity should be a fundamental Quantity of vegetation
consideration. loss.
4. Principles relating fo improved valuation, No

pricing and incentive mechanisms

(1) _Environmental factors should be included
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in the valuation of assets and services.

(2) The polluter pays principles ~ those who
generate pollution and waste should bear
the cost of containment, avoidance and
abatement.

{3) The users of goods and services should
pay prices based on the full life cycle
costs of providing goods and services,
including the use of natural resources and
assets and the ultimate disposal of any
waste. ‘

{(4) Environmental goals, having been
established, should be pursued in the
most cost effective way, by establishing
incentive structure, including market
mechanisms, which enable those hest
placed to maximise benefits and/or
minimise costs to develop thelr own
solution and responses to environmental
problems.

5. The principle of waste minimisation | Yes
All reasonable and practlcable measures

should be taken to minimise the generation of
waste and its discharge into the envircnment.

4.5. Environmental management

The EPA expects the proponent to have in place an environmental management
system (EMS) appropriate to the scale and impacts of the proposal, including
provisions for performance review and a commitment to continuous improvement.

The system may be mtegrated with quality and health and safety systems and should
include the following elements:

. environmental policy and commitment;

. planning of environmental requirements;

. implementation of environmental requirements;

. measurement and evaluation of environmental performance; and
. review and improvement of environmental outcomes.

A description of the environmental management system should be mcluded in the
environmental review documentation. If appropriate, the documentation can be
incorporated into a formal environmental management system (such as AS/NZS |SO
14001). Public accountability should be incorporated into the approach on
environmental management. _

The environmental management system should include plans to manage the key
environmental factors, define the performance’ objectives, describe the resources to
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be used, outline the operational procedures and outline the monitoring and reporting
procedures which would demonstrate the achievement of the objectives.

5. Public consultation

A description of the public participation and consultation activities undertaken by the
proponent in preparing the environmental review should be provided. It shouid
describe the activities undertaken, the dates, the groups/individuals involved and the
objectives of the activities. Cross-reference should be made with the description of
environmental management of the factors which should clearly indicate how
community concerns have been addressed. Those concerns which are dealt with
outside the EPA process can be noted and referenced.

6. Conclusion

The environmental review document should indicate the proponent's view of the
environmental costs and benefits of the proposal. This should be a synthesis of the
preceding relevant information and aim to show how the proposal would achieve an
overall net environmental benefit.

When presenting this synthesis, the proponent should note that the proponent’s own
commercial arrangements and aspects such as employment opportunities, including
economic benefits that might accrue as a result of these, are not matters that the
EPA can consider in its assessment.

Where relevant, the implications of the adoption in the proposal design and
operation of best practicable measures to minimise environmental impacts should be
mentioned. Proponents should also note how the proposal addresses the object and
Principles set out in s4A of the EP Act.

Proponents are also requested to outline the basis upon which they believe the EPA
should conclude that the proposal is environmentally acceptable.

7.  Availability of the environmental review

The EPA expects the proponent to provide copies of the PER for distribution free of
charge to the EPA, Office of the EPA and relevant government agencies, local
governments, libraries and other organisations.

The EPA expects copies of the environmental review documentation io be
distributed through electronic means (CD and internet), but a number of printed
copies will also be required. The specific number of copies required, the type of
copy, and the means of distribution, are invariably case-specific and should be
agreed with the Office of the EPA project officer/manager during the early stages of
preparation of the environmental review document.
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Example of distribution requirements:

Hard copy
format

CD format

Supplied to EPA for:

Library/Reading Room
EPA Members

Office of the EPA
Minister

- W G N

Distributed by Proponent to: .

Government
Departments

Local
Government

Libraries

Others

Department of Environment and
Conservation Regional Office

Department of Water

Department of Mines and |

Petroleum

| Department  of  Indigenous

Affairs
Shire

J S Battye Library
- Shire Library
Locai Libraries
Conservation Council of WA .

Interest Groups

[NC I 3N

= 2N NW
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Attachment 1

The first page of the proponent's environmental review document must be the
following invitation to make a submission, with the parts in square brackets amended
to apply fo each specific proposal. Its purpose is to explain what submissions are
used for and fo detail why and how fo make a submission. ‘

It is the EPA that is inviting submissions. Therefore the invitation should be
distinguishable from the Proponent's environmental review document. This is
.achieved by printing the invitation on different coloured paper (from the
environmental review document) and ensuring that no Proponent identifiers, such as
name or logos, appear on the invitation, including in headers and footers.

Invitation to make a submission

The Environmental Protection Authority (EPA) invites people to make a submission
on this proposal. Both electronic and hard copy submissions are most welcome.

[The proponent] proposes [brief description of proposal]l. In accordance with the
Environmental Protection Act 1986 (EP Act), a Public Environmental Review (PER)
has been prepared which describes this proposal and its likely effects on the
environment. The PER is available for a public review period of {4] weeks from
[date] closing on [date]. :

Comments from government agencies and from the public will help the EPA to
prepare an assessment report in which it will make recommendations to government.

Why write a submission?

A submission is a way to provide information, express your opinion and put forward
your suggested course of action - inciuding any alternative approach. It is useful if
you indicate any suggestions you have to improve the proposal.

All submissions received by the EPA will be acknowledged. Submissions will be
treated as public documents unless provided and received in confidence, subject to
the requirements of the Freedom of Information Act 1992 (FOI Act), and may be
quoted in full or in part in the EPA’s report.

Why not join a group?

If you prefer not to write your own comments, it may be worthwhile joining a group
interested in making a submission on similar issues. Joint submissions may help to
reduce the workload for an individua!l or group, as well as increase the pool of ideas
and information. If you form a small group {up to 10 people) please indicate all the
names of the participants. If your group is larger, please indicate how many people
your submission represents.

Developing a submission

You may agree or disagree with, or comment on, the general issues discussed in the
PER or the specific proposal. It helps if you give reasons for your conclusions,
supported by relevant data. You may make an important contribution by suggesting
ways to make the proposal more environmentally acceptable.
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When making comments on specific elements of the PER:

. clearly state your point of view;

. indicate the source of your information or argument if this is applicable;
. suggest recommendations, safeguards or alternatives.

Paoints to kéep in mind

By keeping the following points in mind, you will make it easier for your submission to
‘be analysed:

. attempt to list points so that issues raised are clear. A summary of your
submission is helpful;

. refer each point to the appropriate section, chapter or recommendation in the
PER;

. if you discuss different sections of the PER, keep them distinct and separate,
so there is no confusion as to which section you are considering;

. attach any factual information you may wish to prowde and give details of the
source. Make sure your mformatlon is accurate.

Remember to include:

. your name;

. address; -

. date; and

« - whether and the reason why you want your submission to be confidential.

Information in submissions will be deemed public information unless a request for
confidentiality of the submission is made in writing and accepted by the EPA. As a
result, a copy of each submission will be provided to the proponent but the identity of
private individuals will remain confidential to the EPA.

The closing date for submissions is: [date]

The EPA prefers submissions on PER documents to be made electronically on its
consultation hub. at https://consultation.epa.wa.gov.au.

Alternatively, submissions can be

. posted to: Chairman, Environmental Protection Authority, Locked Bag 33, .
CLOISTERS SQUARE WA 6850, Attention: (project officer); or

" delivered to the Environmental Protection Authority, Level 4, The Atrium, 168 St
Georges Terrace, Perth, Attention: (project officer); or

If you have any questions on how to make a submission, please ring the EPA
assessment officer, XXxxxx on 6467 xxxx.
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Attachment 2

Advertising the environmental review

The proponent is responsible for advertising the release and arranging the
-availability of the environmental review document in accordance with the following
guidelines: _ ‘

Format and content of the advertisement

The Office of the EPA should approve the format and content of the advertisement
before it appears in the media. For joint State-Commonwealth assessments, the
Commonwealth also has to approve the advertisement. The advertisement should
be consistent with the attached example (Attachment 3).

Note that the Office of the EPA project officer's name should appear in the
advertisement.

Size

The size of the advertisement should be two newspaper columns (about 10 cm) wide
by about 14 cm long. Dimensions less than these would be difficult to read.

Location

The approved advertisement should appear in the news section of the Saturday or
Monday edition of the main daily paper (The West Australian), and in the news
section of the main local paper.

“Timing
Within the guidelines already given, it is the proponent’s prerogative to set the time
of release, although the Office of the EPA should be kept informed. The
advertisement should appear at the commencement of the public review period. For
PERs with a review period in excess of 4 weeks, the same advertisement should
appear again two weeks prior to the closure of the public review period. The
advertisement should not go out before the report is actually available to the public,
~ or the review period may need to be extended.

Throughout the public review period, the document should be freely available for
distribution in both CD and hard copy forms and as a download from the proponent's
website. If the document is unavailable during the review period, the submissions
period will need to be extended to reflect the delays.
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Attachment 3  Example of the newspaper advertisement

Proponent Name
Public Environm_entaI.Review
TITLE OF PROPOSAL
(Public Review Period: [date] to [date])

[Proponent] is planning to [brief description of proposal].

A Public Environmental Review (PER) has been prepared by the company to
examine the environmental effects associated with the proposed development, in
accordance with Western Australian Government procedures. The PER describes
the proposal, examines the likely environmental effects and the proposed
environmental management procedures.

[Proponent] has prepared a project summary which is available free of charge from
the company’s office address. The PER is available for examination on the following
web site — WWw.X00xXXXX.com.aul. :

Caopies of the PER may be purchased for [$10] from:
Company Name

Street

Suburb/Town WA Postcode

Telephone: {08) 9xxx xxxx

A CD version of the PER can be obtained from the above address.

Copies of the PER will be available for examination at:
= Department of Environment and Conservatlon
Library/Reading Room
4th Floor, The Atrium
168 St Georges Terrace
PERTH WA 6000
» Department of Environment and Conservation Regional/District Office - if -
" appropriate
[address]
» [Local Authority] public libraries
»« J G Battye Library

Public submissions close on DATE

The EPA prefers submissions to be made electronically on its consultation hub at
hitps://consultation.epa.wa.gov.au

Alternatively submlssmns can be

= posted to: Chairman, Environmental Protection Authority, Locked Bag 33,
CLOISTERS SQUARE WA 6850, Attention: (project officer); or

= delivered to the Environmental Protection Authority, L.evel 4, The Atnum 168 St
Georges Terrace, Perth, Attention: (project officer).

if you have any questions on how to make a submission, please ring the EPA

assessment officer, Xxxxxx on 6467 xxxx.
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Attachment 4 Air quality and air pollution guide:

The Department of Environment and Conservation (DEC) is frequently required to
review assessments of the air quality impact of existing or proposed sources of air
pollutants. This often occurs in the course of individuals or companies meeting their
obligations under the Environmental Protection Act 1986 (the EP Act), notably
environmental impact assessment under Part [V of the EP Act or in relation to
Works Approvals and Licences under Part V of the EP Act. Guidance notes have
been prepared to provide an understanding of the DEC's expectations with respect
to air quality modelling. These may be found at

hitp://portal.envirgn ment.wa.qov.au/gls/portal/url/itemlDCFOAF?CDA1 13864E03010
ACBE055303 .
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ENVIRONMENTAL PROTECTION AUTHORITY

Attachment 2

MATTERS THAT MUST BE ADDRESSED IN A PER AND EIS
(SCHEDULE 4 OF THE EPBC REGULATIONS 2000)

1 General information

1.01 The background of the action including:

(a) the title of the action;

{(b) the full name and postél address of the designated Proponent;
(c) a clear outline of the objective of the action;

(d) the location of the action;

(e) the background to the development of the action;

{f) how the action relates to any other actions (of which the Proponent should
reasonably be aware) that have been, or are being, taken or that have been
approved in the region affected by the action;

(g) the current status of the action; and

(h) the consequences of not proceeding with the action.

2 Description

2.01A déscription of the action, including:
(a) all the components of the action;

(b) the precise location of any works to be undertaken, structures to be built or
elements of the action that may have relevant impacts;

{(c) how the works are to be undertaken and design parameters for those aspects of
the structures or elements of the action that may have relevant impacts;

(d} relevant impacts of the action;

(e) proposed safeguards and mitigation measures to deal with relevant impacts of the
action; '

(f) any other requirements for approval or conditions that apply, or that the Proponent
reasonably believes are likely to apply, to the proposed action;

(g) to the extent reasonably practicable, any feasible alternatives to the action,
including:

(1) if relevant, the alternative of taking no action;
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ENVIRONMENTAL PROTECTION AUTHORITY

(ii).a comparative description of the impacts of each alternative on the matters
protected by the controlling provisions for the action; and

(iii) sufficient detail to make clear why any alternative is preferred to another;
{h) any consultation about the action, including: |

(i) any consultation that has already taken place;

(ii) proposed consuitétidn about relevant impacts of the action; and

(iii} if there has been consultation about the proposed action — any documented
response to, or result of, the consultation; and

(i) identification of affected parties, including a statement mentioning any
communities that may be affected and describing their views.

3  Relevant impacts

3.01 Information given under paragraph 2.01(d) must include
(a) a description of the relevant impacts of the action;

(b) a detailed assessment of the nature and extent of the likely short term and long
term relevant impacts;

(c)a statement whether any relevant impacts are likely to be unknown, unpredictable
or irreversible;

(d) analysis of the significance of the relevant impacts; and

(e) any technical data and other information used or needed to make a detailed
assessment of the relevant impacts.

4 Proposed safeguards and mitigation measures

4.01 Information given under paragraph 2.01(e) must include:

(a} a description, and an assessment of the expected or predicted effectiveness of,
the mitigation measures;

(b) any statutory or policy basis for the mitigation measures;
(c) the cost of the mitigation measures;

(d) an outline of an environmental management plan that sets out the framework for
continuing management, mitigation and monitoring programs for the relevant
impacts of the action, including any provisions for independent environmenta!

- auditing;

(e) the name of the agency responsible for endorsing or approving each mitigation

measure or monitoring program; and

{f) a consolidated list of mitigation measures proposed to be undertaken to prevent,
minimise or compensate for the relevant impacts of the action, including mitigation
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ENVIRONMENTAL PROTECTION AUTHORITY

measures proposed to be taken by State governments, local governments or the
Proponent. ' :

5 Other Approvals and Conditions

5.01 Information given under paragraph 2.01(f) must include:

(a) details of any local or State government planning scheme, or plan or policy under
any local or State government planning system that deals with the proposed
action, including:

(i} what environmental assessment of the proposed action has been, or is being
carried out under the scheme, plan or policy; and

(i) how the scheme provides for the prevention, minimisation and management
of any relevant impacts;

(b) a description of any approval that has been obtalned from a State, Territory or
Commonwealth agency or authority (other than an approval under the Act),
including any conditions that apply to the action;

(c) a statement identifying any additional approval that is required; and

(d) a description of the monltonng, enforcement and review procedures that apply, or
are proposed to apply, to the action.

6 Environmental record of person proposing to take the action

6.01 Details of any proceedings under a Commonwealth, State or Territory law for
the protection of the environment or the conservation and sustainable use of
natural resources against: '

{(a) the person proposing to take the action; and

(b} for an action for which a person has applied for a permit, the person making the
application.

6.02 If the person proposing to take the action is a corporation — details of the
corporation’s environmental policy and planning framework. '

7 Information sources.

7.01 For information given_ the PER/EIS. must state:

(a) the source of the information; and

(b) how recent the information is; and

(c) how the reliability of the information was tested; and

(d) what uncertainties (if any) are in the information.

15 May 2014



Document 4

L

From: Kathryn Schel

Sent: Friday, 6 June 2014 6:26 PM .

To: Michael Christensen; Hans Jacob

Cec: ) Bruce, Barry (O&A, Hobart); Bax, Nic (O&A, Hobart)
Subject: Shark PER Release

Hey Guys

Can you please make sure you email the link to the PER to Nic Bax and cc Barry Bruce at CSIRO on Monday
(preferably with the letter ) but either way, | said we would email so they had all the available time,

Cheers

Kath



Document 5

From: Michael Christensen

Sent: ~ Wednesday, 25 June 2014 1:23 PM

To: Bax, Nic (O&A, Hobart)

Cc: Bruce, Barry {O&A, Hobart); Hans Jacob

Subject: FW: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Release of PER
document

Dear Prof Bax

This emall is to just touch base with you to check that yo'u have received the hard cbpy PER and whether you needed
anything further to undertake the peer review.

If you can please let me know whether you have received it and if you do need anything further it would be
appreciated..

ind regards

Michael Christensen

From: Michael Christensen

o M "
To:

Cc: Anthony Sutton; Hans Jacob; Kathryn Schell; s47F
Subject: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Release of PER document

Dear Prof Bax

Please find attached a letter from the Office of the Environmental Protection Authority regarding the Public
Environmental Review (PER) document for the Western Australian Shark Hazard Mitigation Drum Line Program
2014-2017.

The ariginal letter and a hard copy of the PER is being mailed to your address. In the interim, please find below a link
;0 the proponent’s website and the electronic version of the PER.
http [/www.dpc.wa.gov.au/Consultation/Pages/PublicEnvironmentalReview. aspx

Kind regards

Michael Christensen

Environmental Officer
Infrastructure Assessment Branch

Office of the Environmental Protection Authority

The Atrium, Level 8, 168 St Georges Terrace, Perth
Locked Bag 33, Cloisters Square, Perth WA 6850

direct: reception: 08 6145 0800 | fax: 08 6145 0895
email: | web: www.epa.wa.qov.au

;éf m W Office of the
‘w.—m.f"l Environmental Protection Authority



- .-fo: Michael Christensen

Document 6

From: Hans Jacob

Sent: Monday, 30 June 2014 11:07 AM

To: Bax, Nic (O&A, Hobart); Michael Christensen

Cc: ' Bruce, Barry (O&A, Hobart)

Subject: RE: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Release of PER
document '

Nic

Your suggestion to provide us with an outline of areas is good one and we’d be happy to receive it.

Also happy to have a phone hook-up anytime soon if you wish to seek clarification on WA EPA assessment process
and the Environmental scoping document.

Thanks

I
Hans

Hans Jacob

Manager
Infrastructure Assessment Branch

Office of the Environmental Protection Authority
The Atrium, Level 8, 168 St Georges Terrace, Perth

Locked Bag 33, Cloisters Square, Perth WA 6850
direct: reception: 08 6145 0800 | fax: 08 6145 Q895
email; weD! WINW. DA, Wa.aov.au

-Sent: Wednesday, 25 June 2014 12:32 PM

ce: IR s Jacob
Subject: RE: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Release of PER document

Dear Michael

Thank you, we received the hard copy PER last week. We are still digesting it (1) and will let you know whether we
need any further information to interpret the report or clerify what would be useful to include in the review. As
there is not much time to address comments on the review, | wonder whether it would be useful to provide at an

earlier stage an outline of the areas that we are intending to address, so that we can see whether we both have the
same understanding of the scope?

Regards

Nic

From: Michael Christensen

Sent: Wednesday, 25 June 2014 1:23 PM



To: Bax, Nic (CMAR, Hobart)
Cc: Bruce, Barry (CMAR, Hobart); Hans Jacob
Subject: FW: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Release of PER document

Dear Prof Bax

This email is to just touch base with you to check that you have received the hard copy PER and whether you needed
anything further to undertake the peer review.

if you can please let me know whether you have received it and if you do need anything further it would be
appreciated.

Kind regards

Michael Christensen

From: Michael Christensen

Sent: Monday, 9 June 2014 9:20 AM
To: “

Cc: Anthony Sutton; Hans Jacob; Kathryn Schell;

Subject: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Release of PER document
Dear Prof Bax

Please find attached a letter from the Office of the Environmental Protection Authority regarding the Public
Environmental Review {PER) document for the Western Australian Shark Hazard Mitigation Drum Line Program
2014-2017.

The original letter and a hard copy of the PER is being mailed to your address. In the interim, please find below a link
to the proponent’s website and the electronic version of the PER.
http://www.dpc.wa.gov.au/Consultation/Pages/PublicEnvironmentalReview.aspx

Kind regards

Michael Christensen

Environmental Officer .
Infrastructure Assessment Branch

Office of the Environmental Protection Authority

The Atrium, Level 8, 168 St Georges Terrace, Perth
Locked Bag 33, Cloisters Square, Perth WA 6850

direct: raception: 08 6145 0800 | fax: 08 6145 0895
email: eh: www.ena.wa,gov.au
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Copyright and disclaimer

® 2014 CSIRO To the extent permitted by law, all rights are reserved and no part of this publication
covered by copyright may be reproduced or copied in any form or by any means except with the written
permission of CSIRO.

Important disclaimer

CSIRO advises that the information contained in this publication comprises general statements based on
scientific research, The reader is advised and needs to be aware that such information may be incomplete
or unable to be used in any specific situation. No reliance or actions must therefore be made on that
information without seeking prior expert professional, scientific and technical advice. To the extent
permitted by law, CSIRO (including its employees and consultants) excludes alt liability to any person for
any consequences, including but not limited to all losses, damages, costs, expenses and any other
compensation, arising directly or indirectly from using this publication {in part or in whole) and any

‘information or material contained in it.
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Scope of the review

This document provides a peer review of the Western Australian Shark Hazard Mitigation Drum Line
Program 2014~17 (the drum line program) as commissioned by the Western Australian Environmental
Protection Authority (EPA). The review specifically considers the information provided by the Department
of Premier and Cahinet {DPC), identified herein as ‘the proponent’, within the Western Australian Shark
Hazard Mitigation Drum Line Program 2014-17: Public Environmental Review document, identified herein
as the ‘PER’. '

The three year prbgram was referred to the EPA for assessment under section 38(1) of the Environment
Protection Act 1986 (EP Act) and to the Commonwealth Department of the Envircnment {DotE) for
assessment under Part 3 of the Environment Protection and Biodiversity Conservation Act 1989 (EPBC Act}).

Under the Terms of Reference, this review provides advice to the EPA on the findings, conclusions and
proposed management for the implementation of the Western Australian Shark Hazard Mitigation Drum
Line Program 2014-2017, specifically with respect to points 1 and 2 as identified in the Work and Output
required as stated in Table 1 of the Environmental Scoping Document (ESD).



Specific review points:

The following provides specific comments based on the review of the proponent’s informatien as provided
in the Public Environmental Review (PER), against the Environmental Scoping Document (ESD). The
comments are identified against specific points of reference listed in Table 1 of the ESD where appropriate.

Establish clear measurable objectives and performance measures,
including trigger points and corresponding management actions

This is a requirement under the Environmental Scoping Document (ESD 2a + b") and is poorly addressed by
the proponent. The drum line program has the potential to be a long-term program, continuing for an
unspecified timeframe {after the initial three-year period) if it is approved. It is very important that the
management plan has clear and measurable objectives to identify what constitutes success along with a
well-specified monitoring program that includes performance indicators and reference points (preferably
target and limit) to determine when or whether success is achieved. These reference points should also be
designed to determine if the program is not achieving its objectives and thus requires adjustment or
cancellation. :

There remains a need to establish clear maximum levels of catch {trigger-points) for each species {these are
not set cut in the management plan) and to identify actions that will be taken if these maximum levels are
reached or exceeded. Such actions might include a reduction in effort {reducing the number of drum lines
in operation) or an increase in offsets. A ‘review’ of catches at the end of the program or at the end of each
year, while an important part of monitoring may be too late for any effective management response.

An agreed process to develop maximum catch levels for each species Is required. These maximum levels
should be linked to the overall objectives and subject to revision as additional information becomes
available.

The management of the program would be greatly improved by establishing a management advisory
committee similar to those operating under fisheries management. Such a committee would be responsible
for overseeing the management and reporting of the program including the establishment of objectives,
reference points and corresponding management actions. Such committees usually have an independent
chairperson, an expert with the specific scientific expertise required to support the committee, and
stakeholder representatives as appropriate. In this case a DPC representative, a Department of Fisheries —
Western  Australia  (DoF) research member, an Independent research member, an
environment/conservation member and other relevant stakeholders would be appropriate.

Operational data

Summary data provided in the PER document from the trial program are not sufficient to adeguately
monitor and assess the program. A lack of suitable data collection would limit the ability of the proponent
to undertake robust assessments of population-leve! impacts on all species captured and would prevent an
overall population assessment of white sharks in particular — (ESD 2¢}.

'Refers to identified points in the ‘Work and Output Required’ section of Table 1 in the Environmental Scoping Document



The type of information required to improve monitoring and guide management in both the static and
rapid response components of the program, should include but not be restricted to:

number of drumlines active each day (time of deploy/retrieval for each)
location of each drumline {latitude/longitude) and catch recorded (including zero catch)
frequency + time of checking + time of baiting/rebaiting
_type of bait used on each drumline
catch depredation rates
bait loss or indication of shark interaction with baits noted for each
species caught {including photo validation of all sharks taken)
length, sex of all species taken
activity/viability status of captured sharks
» reporting the capture of tagged sharks

Biological sampling of captured sharks

Any future assessment of the program, if it proceeds, would be compromised if sufficient data were not
collected from the start. Failure to do so is one of the significant issues limiting an overall understanding of
the initial impact of the NSW shark program, as data collected in the early part of the program were
incomplete (Reid and Krogh 1992). The capture of sharks targeted by the WA program represents an
opportunity for those animals to contribute to an assessment of population size and trends as well as
provide information that will reduce uncertainty in demographic parameters used in population modelling.
This would in turn inform future management.decisions. Sampling of white sharks in particular would he
vital. It is important to recognize that contributing samples to research should not be seen as a reason for
endorsing the proponent’s program but, that not coflecting such samples where it is possible to do so
would not comply with best practice (ESD 2e) and limit the ability to adequately monitor and improve the
program. It is important that such data collection is estaklished as a standard part of the program rather
than being introduced on an ‘as per request basis’.

It is extremely important that all dead or euthanized white sharks and other listed species {e.g. mako and
grey nurse) be landed and returned to the DoF for examination by trained staff, Important samples would
include:

s tissue sampling for genetic analyses;

+ a full biological examination (e.g. morphormetrics, tissue sampling for genetics, vertebral samples
for aging, reproductive state, stomach contents)

e other samples to be provided for specialist value adding research programs on request.

A tissue sample should be retained from all released white sharks for genetic assessment and to contribute
to estimates of population size. '

It is critical that these data and samples be collected by DoF to ensure consistency in.data collectipn and
longevity in data management. Specific samples such as vertebrae and tissue (for genetic analysis) should
be submitted to a central long-term repository {e.g. CSIRO, museum).

ideally all sharks (including tiger sharks) should be sampled to provide adequate data on all species
impacted. Where possible, all dead and euthanized sharks should be landed and a full biological
examination performed. Where this is not possible, sampling should be undertaken onboard the capture
vessel prior to disposal of the carcass. Sampling and data collection should include;

e anaccurate measure of total or fork length
¢ sexand reproductive state



e tissue sampling (genetics)
s . vertebrae (aging)
¢ anassessment of injuries sustained during capture (e.g. hook damage)

Investigation of post-release survival for all species — priority for white
sharks

Post release mortality is unknown for the sharks caught in the program but as indicated by the proponent,
it may be high, Research on post-release mortality would improve the proponent’s overall ability to assess
and monitor impacts. Such data combined with catch depredation rates are likely to provide information on
whether sharks suffering short-term post release mortality may be attracting other sharks to the local area
and changing the rate of catch. '

Improve the accuracy of data collection from commercial fisheries within
WA regarding white shark bycatch

Understanding the overall impact of the program would be greatly improved by gaining a better estimate
of cumulative impacts on white sharks across the range of the south western population. This would
require a dedicated program to provide more robust estimates of the current level, regional and
interannual variability and trend in white shark catches for fisheries in WA and other jurisdictions across
the population’s range, including where possible, the collection of biological samples from sharks taken in
these fisheries (ESD 1d). '

Avoid targeting tagged sharks

The detection of tagged sharks provides immediate opportunities for actions to mitigate risk other than
setting additional drumlines in an attempt to capture. It is important that the detection of tagged sharks
not automatically initiate the rapid response component of the program. Such an exemption would be
consistent with the ESD mitigation hierarchy of — avoid, minimise, rectify and offset (ESD 3). A decision tree
listing the alternative actions that could be taken on detection of a tagged shark, and when each option
would be used, should be developed to support rapid decision making.

Avoid areas of known white shark aggregations

The conclusion of negligible risk posed by the program to white sharks in particular is based on the
proponent’s estimate of shark capture rates in similar programs elsewhere and capture rates by DoF
research staff when previously operating in the Marine Monitored Areas (MMAs). The rapid response
component of the program (RR), however, [s not restricted to the MMAs and may occur anywhere in WA
waters. Setting of RR drumlines in areas where white sharks are known to aggregate {e.g. in the vicinity of
finfish schools [e.g. snapper - Pagrus auratus], around whale carcasses [floating or stranded], or around
seal colonies) could rapidly elevate catch levels and increase the risk of population impact. These areas
should be exempt from RR deployments.

Gear configuration

The proponent’s identifies the use of extremely large hooks in the program (25-O cited). If the rate of
significant injury or post-release mortality is high in non-target animals, the proponent should consider
using mare conventional hook sizes, This may require an assessment that balances a higher catch rate of
non-target animals with the benefit of releasing these in better condition.



Detailed comments pertaining to the PER document

Clear, measurable objectives and performance measures, including
trigger points and corresponding management actions

The stated aims of the proponent’s drum line program are varicusly described as being to “provide
additional protection from the risk of shark interactions to water users at a select number of swimming
beaches and surf spots in the metropolitan and southwest regions of the State” or more simply to capture
Spotentially dangerous sharks which come into close proximity of popular swimming beaches and surf
breaks during the high use summer months”. The proponent further states that the proposed program is
. designed to have a localised impact on the abundance of target sharks and is not designed to significantly
affect the total size of these species, These aims by themselves have no clear measures of what would
constitute success. However, their implicit goal is to improve public safety.

The proponent indicates that the drum line program is not considered to be a permanent shark hazard
mitigation strategy and that “..it is hoped that at some time in the future, drum lines may be able to be
replaced with alternative mitigation strategies”. This suggests it will be the success in developing these
alternative strategies, as opposed to any measured success of the drumline program per se, which will
dictate the period over which the drumline program may eventually be run. However effective momtormg
against agreed criteria will be essential to estimating the value of the program. ‘

The proponent clearly indicates that the scape of the assessment “does not include an examination of the
degree to which the use of drum-lines would reduce risks associated with human-shark interactions”. Such
an assessment is not a requirement under the ESD or the referral process under the EPBC Act. However,
the management of the program would be |mproved by such an assessment given that reducing such risks
is the implicit goal of the program.

A review of the QLD Shark Control Progran’i recommended that a series of formal reference-points be
determined (QDPI&F 2006), although that review failed to recommend what such reference points might
be based around, or what actions might be taken should a {limit) reference point be reached. For the
proponent, a simple reference point might be reaching or exceeding the anticipated annual catch, or
another specified catch point, of any target species {e.g. 10 individuals in the case of white sharks).
Reference points are, however, of little value unless reaching or exceeding them instigates a predetermined
and agreed management response or action, such as a redirection or reduction in effort. An open-ended,
no limit catch of target species (particularly listed/migratory species) would be a demonstrably poor
management arrangement for the program and could not be considered as being environmentally
sensitive, compliant with the EPBC Act or meeting Australia’s obligations under international treaties (e.g.
CMS?). Ensuring there are clearly defined and measurable objectives ensures that agreed triggers and
ensuing actions can support those objectives and that management decisions are rational, defensible and
transparent. Such management frameworks are standard in fisheries and environmental management and
should be applied here.

While it may be possible, over time, to monitor the local and total biological impacts of the drum-line
program on different shark populations, it will be much harder to evaluate the program’s success in the
context of its implicit, overarching goal of improving public safety. Given the higher than expected capture
rate of tiger sharks in the trial period of the program (including 50 over the target 3m TL)’, it is clear that

? Convention on Migratory Species
®The proponent’s report does not specifically state the number of tiger sharks over 3m TL that were caught during the trial drum-
line program. This number was calculated based in the information in Figure 3 of Appendix 7.
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the number of sharks within the MMAs (at least for that species} is higher than previously considered. It is
therefore reasonable to assume that the presence of tiger sharks in the vicinity of beaches within these
MMAs, and hence the encounter frequency between tiger sharks and waters-users, is also much higher
than previously considered. It is thus notable that no attacks in either MMA have been attributed to tiger
sharks despite their obvious presence during periods of high in-water use and their demonstrated
capability to injure humans®. This suggests, as noted in other areas, that the presence of sharks alone is a
poor indicator of attack risk and that the variability in the number of attacks recorded is a poor indicator of
the overall status of shark populations. This conclusion concurs with some statements within the
proponent’s document (e.g. Appendix 9) but is at odds with other sections of that same document and
other areas of the proponent’s report in general that imply a more direct relationship. It also presents a
challenge for the proponent’s implementation of an ‘imminent threat/rapid response’ as the sighting or
detection® of a shark > 3 m TL does not, by itself, indicate that shark poses an imminent threat of attack.
Sharks, even those over 3 m TL, are natural and likely frequent visitors to near-shore waters along areas of
the WA coast including within the MMAs, Detections of tagged sharks are likely to constitute only a small
proportion of the total number of visitors.

The numbers of sharks in the MMAs are likely to be more tightly correlated with the number of human-
shark encounters {the occurrence of sharks and pecple in close proximity). However, these data are not
recorded and many - if not the majority, of such encounters likely go unnoticed because few result in
incident (= attack). The relationship between encounters and incidents is likely complex, time-variant,
spatially variable and non-linear®. The removal of any shark that has the potential by nature of its size and
identity {(species) to bite a person no doubt reduces the risk of such an incident occurring. What is unclear is
whether that particular shark would have posed an imminent threat to public safety, or to what extent the
overall level of risk within a region is reduced by its removal. Shark control programs work best when they
reduce the population size of sharks within the area in which they cover (i.e. the MMAs) and specifically
along the beaches that such programs operate. This occurs as a consequence of either localised depletion,
continuing interception of sharks entering these areas, or as a result of creating a more widespread overall
population decline. The extent of the localised depletion or population-wide decline required to reduce risk
to an ‘acceptable’ level is much more difficult to identify, particularly when an acceptable level has not
been identified. A zero risk of shark attack is an unattainable goal without local extinction.

The implementation of long-running shark control programs in NSW, Qld and South Africa based either
primarily on large-mesh gillnets or a mix of drumline and mesh nets have seen a parallel reduction of shark-
related fatalities within their footprint. However, they have not eliminated shark attacks within their
footprint. The NSW shark control program operates at 51 beaches, spanning 200 km out of the
approximate 1100 km of the NSW coast {Green et al. 2009}. Despite the notable statistic of having seen
only one fatality at a beach covered by the NSW shark control program, 29 shark attacks resulting in injury
{approximately 20% of all attacks in NSW) have occurred at meshed beaches since the program’s inception,
including five attributed to white sharks. The single fatality was one of those attributed to a white shark. It
is unknown how many shark attacks might have occurred if the NSW shark control program was not in
operation or how many of those that have occurred may have resulted in fatality if concurrent
improvements in rescue pracedures and medical response times had not occurred over the same period,

There are a number of behaviours in white sharks that can lead to confiicting interpretations of the likely
effect of a localised fishing activity such as the proponent’s drumline program. White sharks are highly
maobile and migratory, spending long periods travelling between sites of temporary residency. Satellite and
acoustic tagging of white sharks have revealed long distance movements for individuals in the south-
western Australian population. '

* Identifying the species involved in shark attacks can be difficult urless taoth fragments are found or the wound/bite pattern
provides clear evidence, There are scientific reports that that discuss and address these difficulties (e.g. Lowry et gl. 2009).

> Refers to the detection of an acoustic tagged shark by an acoustic receiver or location data from a shark tagged with a satellite
tracking tag

®The non-linear relationship between tha incidence of shark attack and numbars of sharks is carrectly noted in Appendix 4.



Examples include multiple individuals tracked moving between the Neptune Islands in South Australia, west
through the Great Australian Bight, past Perth to the Exmouth region of northwest Western Australia and
return (Bruce et af. 2006, Bruce and Bradford 2013).

Similar long distance movements are commonly reported for white sharks in eastern Australia (Bruce and
Bradford 2012} and other areas of the world (Boustany et al. 2002, Bonfil et o/, 2005, Weng et al. 2007,
Jorgensen et al 2009, Duffy et al 2012, Domeier and Nasby-Lucas 2013). This hehaviour involving long
distance movements is similar to tiger sharks in Hawaii {Holland et g/, 1999) where drum line-based shark
control programs were variously trialled between 1956 and 1976 to reduce the incidence of attacks by that
species. These programs failed to reduce the incidence of shark attack and were terminated {Wetherbee et
al. 1994). It was also noted that the localised fishing for such wide-ranging sharks after an attack was of
limited use if the objective was to catch the shark responsible {Halland et al. 1999). The proponent’s rapid
“response policy to deploy drum lines after a shark attack incident might similarly meet with a low rate of
success.

However, even comparisons to the Hawaiian shark control program may not be appropriate. White sharks
can also show patterns of site and movement pathway fidelity, where some individuals may revisit certain
locations, or follow similar pathways during travel periods over different years {Domeier and Nasby-Lucas
2008, Anderson et af. 2011, Bruce and Bradford 2012). If such cases of fidelity to the MMA regions were
apparent, then sharks that followed such behaviour may be at a higher risk of capture than those that do
not, with their capture resulting in an overall localised depletion (of returning animals} and hence a
reduction in shark-pecple encounters. What is unknown is how many white sharks move through the
MMAs, how many may temporarily reside in these areas (if any), of these animals - how many are likely to
return over multiple years and, if a shark is removed, how long it will be before another shark adopts
similar behaviour. What is also unknown, and unlikely to be known, is what percentage of sharks that occur
in MMAs end up presenting a true threat to public safety by nature of their encounter circumstance.

The failure to catch any white sharks in the trial (January to April) period of the static drumline program
does not necessarily reflect the limited capacity of the program do so. White sharks are more commonly
encountered during the winter to early summer period in waters off the designated MMAs and a low level
of capture would be expected during the time of year the trial was undertaken. The low level of catch of
white sharks does not necessarily indicate that captures during the full period of the program (if
implemented) can aiso be expected to be low. There are few data to guide what an expected level of catch
might be. However, the proponent’s decision to exclude static drumline fishing from the majority of the
winter-spring period will no doubt reduce thelevel of potential impact on the species.

These uncertainties in shark behavicur make the proposed drum-line program a quite uncertsin
management response to the threat of white shark attacks. It is important that this aspect of the program
be recognised by the managers and the public so that sufficient data are collected to test program
effectiveness and that unrealistic expectations are not ralsed in the public using the beaches.

Operational details and draft management plan

The draft management plan contains no performance indicators that relate to the catch of target species.
Thus the efficacy of the program in meeting its objectives and the risks of exceeding acceptable catch levels
are not identified performance measures. This is not ‘best practice’, The experimental nature of this
management response suggests that this program, if approved, be trialled as a strict adaptive management
approach. ‘

Further provisions need to be established by the proponent to meet monitoring requirements of adaptive.
management including standard data collection and the landing for biological examination of animals
caught and killed by the program.



The definition of a shark posing an ‘imminent thregt' requires further clarity. It appears to have been
applied to the confirmed sighting of a shark, as opposed to that shark’s behaviour. Although the wording of
Appendix 3: Guidelines for fishing for sharks posing an imminent threat to public safety suggests that
sighting a shark by itself may not necessarily constitute an imminent threat, the application of this policy
during at least the trial program, as identified by the proponent, appears to have been based on sightings
alone. Sharks are normal visitors to inshore environments and the sighting of a shark ar the ability to
observe its path {e.g. from the air) provides alternative mitigation opportunities by way of beach closures,
to attempts at catching and removing it.

Alternatives are also specifically available when the situation involves a shark tagged with either an acoustic
tag which can be monitored by one of the proponent’s VR4G iridium/GSM-linked acoustic receivers, or a
satellite tracking tag. Such sharks are tagged for research purposes and provide key information on shark
movements that will likely assist the proponent in understanding shark behaviour, population status and
the impacts of the proposed program. If the opportunities are used well, the independent detection of
acoustically tagged sharks will also provide information on the proportion of sharks entering that MMA that
are being detected. The detection of tagged sharks, particularly acoustic-tagged sharks, provides immediate
opportunities for actions to mitigate risk other than setting additional drumlines in an attempt to capture.
The proponent should clearly identify that the detection of tagged sharks will be exempt from the rapid
response component of the program. Such an exemption would be consistent with the ESD mitigation
hierarchy of — avoid, minimise, rectify and offset (ESD 3).

The conclusion of ‘negligible risk’ posed by the program to white sharks in particular is based on the
propanent’s estimate of shark capture rates in similar programs elsewhere and capture rates to-clate by
DoF research staff in the MMA areas. The rapid response component of the program {RR), however, is not
restricted to the MMAs and may occur anywhere in WA waters. Setting of RR drumlines in areas where
white sharks are known to aggregate (e.g. in the vicinity of finfish schools such as seasonal snapper Pagrus
auratus aggregations, whale carcasses - floating or stranded, or seal colonies) could rapidly elevate catch
levels and increase overall population impact. These areas should be exempt from RR deployments.

The description and configuration of gear used under the program identifies circle hooks of size described
as 25-0 but provides no details of the dimensicns of these hooks. There are no standard size definitions for
hooks, and hook sizes are not comparable between manufacturers or between different hook types. Thus a
25-0 hook by itself provides little information. Media images and reporting of the hook size used indicates
that it is particularly large. Although the proponent identifies that this hook type was chosen to reduce the
take of non-target animals, it is clear that it is reasonably effective at taking non-target sized sharks. What is
not reparted by the proponent is the extent of injury sustained by non-target animals when caught using
this gear. The literature cited by the proponent on the benefit in using circle hooks (Gedin et al. 2012)
refers to commercially available and considerably smaller hooks. The results of Godin et al. {2012) would
not be applicable to the proponent’s gear type.

If the rate of significant injury or post-release mortality is high in non-target animals, the proponent might
" consider using more conventional hook sizes. This may require an assessment that balances a higher catch
rate of non-target animals with the potential for releasing them in better condition.

Comments on overall risk assessment

The proponent recommends the development of a range of ‘acceptable catch levels’ for target species but
does not Identify actions to be taken if these acceptable levels are reached or exceeded. A review of catch
rates at the end of each year or at the end of the program is not a ‘best practice’ management strategy.
The setting of catch reference points and established actions to be undertaken should these he reached is a
clear directive in the ESD — see also comments above on the Draft Management Plan.



The risk assessment, specifically as it relates to white sharks, draws heavily on the analyses presented in
Appendix 9: A risk-based, weight of evidence approach to determine the range of plausible estimates for the
south-western Australian population of white sharks - Working Draft. It specifically draws on estimates of
population size provided in that document and the conclusion that white shark numbers are increasing.
However, there are significant flaws in the conclusions presented in Appendix 9 and the lack of information
provided in that document on how historical catch scenarios were developed diminishes confidence in the
proponent’s risk assessment for this species {see below for specific comments on Appendix 9}. This does
not necessarily mean that the conclusion of negligible risk is incorrect, but the information provided is
inadeguate to judge that level of risk.

It is, however, possible that white shark numbers have increased. What is most likely to have been
significant for the white shark population west of Bass Strait (including WA waters) since the species
protection is the reduction in effort within fisheries previously identified by Malcolm et al. (2001) as
responsible for the highest bycatch of the species. The reduction in effort in target shark fisheries in the
Southern and Eastern Scalefish and Shark Fishery (SESSF) as well as a reduction in effort in Western
Australian shark fisheries (including spatial closures) have been directed at sustaining commercial species
and reducing impacts on marine mammals vulnerable to the gears used. The reduction in effort has likely
resulted in a reduced impact on the white shark populaticn by means of reduced bycatch and the survival
through the release of some that are caught. There is some evidence that white shark populations in other .
-areas of the world have benefited from a combination of their protection and fisheries management
actions designed to improve the status of commercial shark species {Burgess et al. 2014; Curtis et af. 2014).
Thus it is also plausible that white shark populations have benefited from these similar actions in Australia,
but there is little empirical data to confirm this.

The risk assessment provided by the proponent indicates that the catch of 163 tiger sharks in the January to
April trial program of which at least 64 were dead or euthanized and actual mortalities likely to be
significantly more was “not considered to have exceeded those outlined within the initial risk assessment
which would generate a negligible impact”. The proponent then identifies that the ‘annual’ catch levels of
the extended program (November to April) is expected to be 300. The original risk assessment estimated
that only 10-20 tiger sharks would be killed by the trial program and that the number required to induce a
measurable change in the tiger shark population would be in the order of 100s. This suggests that the
extended program has the capacity to create a measurable change in the population of tiger sharks,
particularly if post release mortality is high. Whilst this level of impact may be sustainable, it would again be
good practice for the proponent to have a clearly defined upper catch limit under the program to reduce
the risk of adverse population and ecosystem level impacts.
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Review of key advice documents included in the PER

Two documents listed in the Appendices contribute key information to the proponent’s risk assessment
and conclusions. One of these documents is a published DoF report the other is an unpublished working
draft also produced by the DoF. These two documents are reviewed below.

Comments on Appendix 4: A correlation study of the potential risk factors
associated with white shark attacks in western Australian waters. DoF-
Occasional Publication 109 (2012) '

This document compares data on white shark attacks in Western Australian waters to a series of other data
sets in the form of linear correlations. The report concludes that the incidence of white shark attacks in WA
waters has ‘slowly increased over the past two decades’ and that this has occurred at ‘e rate faster than
human population growth’. This finding is similar to that reported by Curtis et al. (2012) in their world-wide
analyses of white shark attacks, but is not consistent with the study of West (2011) who reported that the
increase in incidence of shark attacks (albeit referring to incidents from all species combined) was similar to
human population growth across Australia as a whole. Irrespective of these comparisons, all such studies
have concluded a steady increase in the incidence of white sharks over time.

There are many difficulties when simply comparing the incidence of shark attacks to human population
growth, The simple statistic of human population growth does not take into account variations in regional
demographics, changes in human population distribution and variations in lifestyle and behaviour of people
over time. Specifically, it does not take into account changes in recreational water use which no doubt has
varied over time in WA waters.

The proponent concludes statistical or graphical support for significant or plausible correlations between
shark attacks and eight out of 17 data series examined. The statistical tests used to achieve these results
are not described, a quantitative level of significance is quoted in only three cases and there is no rigorous
definition of how ‘plausibility’ was assessed when it was concluded. The report does not provide sufficient
information to permit a thorough assessment of its scientific rigor.

The report, however, makes two useful observations— these are that available data in WA suggest:

a) the incidence and annual regularity of white shark attacks has slowly increased since 1995/96 and,
b) attacks by white sharks tend to occur more frequently during winter and spring.

The remaining correlations provide little useful information and, in general, d@re more likely to be heavily
biased by hidden factors that influence the behaviour of water users and the areas that they use, rather
than a relationship with shark attack.

Correlation data can be a useful method for developing hypotheses about what causes something to
happen. However, the greatest linmitation of such analyses is interpreting any observed correlations in a
useful way. Although a causal relationship between two data sets leads to a correlation between them, a
correlation may occur between two sets of data even when there is no causal relationship. A commonly
expressed summary of this is the phrase ‘correlation does not imply causation’ {Aldrich 1995). The report
thus establishes that correlations exist between various data series and shark attacks but fails to test the
validity of any of these correlations.



The proponent makes somewhat of an over-use of data In the figures of Appendix 4 with five showing
different correlations defined by aggregating the same data in five different ways. The use of these multiple
figures for the same data does not materially increase the significance of the results.

It is notable that the main theme Implied by the findings in Appendix 4 is that the rate of white shark
attacks in WA cannot be explained by human population growth. This theme is also mentioned in other
sections of the PER document. Yet the proponent does not examine a direct correlation between shark
attack and human population size. Notwithstanding the above caveats, when these data are examined
there is a significant positive linear correlation between these two variables for the greater Perth area
where the majority of attacks have occurred (Figure 1) although this relationship only explains 34% of the
variability in the data.
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Figure 1: Correlation between the annual (financial year) incidence of white shark attacks in WA and the Greater Perth
population (1995/96 to 2013/14); Shark attack data sourced from the Australian Shark Attack File; Population data
sourced -via the Australian Bureau of Statistics. The equation provides the details of the plotted regression line, its
defined R? value and statistical significance {p).

Thus an equally plausible contributing factor to the slow increase in shark attacks over time is an increase in
the human population size in Western Australia. This factor is ignored in Appendix 4. The actual correlation
between the incidence of shark attack and population growth may be even higher as population growth
and recreational water use are unlikely to have been constant over time as a result of changing patterns of
wealth, demographics and lifestyle choices.

It is, however, unlikely that human population growth alone can account for all patterns observed. This
suggests that there are other factors contributing to the pattern of shark attacks in Western Australian
waters which may include variations in the distribution of sharks due to responses in biological and/or
environmental variables and changes in their population levels, Disentangling these factors will not be easy
to achieve.

It is also important to note that despite its high profile and profoundly tragic consequences, shark attack is

rare in WA relative to the number of water users and the difference between no attacks and a few attacks
in any one year may be random chance.
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Comments on Appendix 9: A risk-based, weight of evidence approach to
determine the range of plausible estimates for the south-western
Australian population of white sharks {(Working Draft)

This is one of the main supporting documents in the PER assessment. This document and the ‘in
prepargtion’ report from which it appears to draw significant informatien {Taylor et al. in prep) are cited by
all of the proponent’s other assessment documents. Appendix 9 refers to demographic modelling of white
shark populations matched with a ‘weight-of-evidence’ approach to conclude that Australia’s (south)
western white shark population is either stable in number, or has been slowly increasing over the last
decade and is likely to have a current level of 70-85% of virgin biomass.

The primary finding of this document states:

“The range of population estimutes generated from the more plausible scenarios all indicate that the SWA
population of white sharks is at least in the order of at least o few thousand individuals (>3000 for all
plausible scenarios). Further, the population numbers are still > 70% of their unexploited levels with the
highest likelihood scenarios alf above 85% of unexploited levels. Consequently, the additional removal of a
relatively small number of white sharks (<10/year — which is < 10% af current capture rates} for public safety
purposes was found to have no material effect on the population numbers and therefore the viability/status
of the SWA population of white sharks”.

Demographic modelling is a useful exercise and, when coupled with verified data on the requisite biological
parameters, can provide estimates of the vulnerability of a population to the combined effects of fishing
and other non-natural sources of mortality. Such analyses have generally provided similar results for
populations of white sharks where this method has previously been applied and include other examples for
Australian waters (Malcolm et af. 2001, Hillary et /. 2012} and off the west coast of the US (Burgess et al.
2014). The results of these approaches are highly sensitive to assumptions regarding the parameters used.
All of these approaches (including the proponent’s) have used either the same or similar parameters and
thus it is entirely unsurprising that each has reached similar population level conclusions. However, as
stated by Cortes (2007} in his review of demographic modelling as applied to shark populations: “.it is
impossible to gauge the accuracy of any of these estimates without comparison with empirically derived
estimates, which rarely exist”, '

Appendix 9 provides few details on how key parameters were estimated, Two of the significant parameters
that dictate the predicted trajectories and current population estimates are the initial population size from
which the model is run and the catch history of white sharks across the population. Modelling minimum
viable population levels and population trajectories for white sharks via demographic models as used by
the proponent are scientifically useful exploratory exercises but highlight the critical uncertainties and lack
of information available to adequately assess current population size, population status and hence the
likely impacts of any additional removals from the population. The outcomes of such modelling are heavily
dependent on underlying assumptions relating to: biological parameters, initial population size {which is
unknown), current/historical catches across the populations range {which are poorly documented) and
-either explicitly or implicitly assuming that some catches or trajectories are sustainable or more plausible
compared to others (for which there are few data to adjudicate). It is important to note that such exercises
are not stock assessments and they do not provide estimates of actual population size.

The proponent has arbitrarily defined a range of initial population sizes, arbitrarily defined a “starting point’
equating to a time of virgin biomass, modelled various trajectories hased on assumed historical catch
scenarios - the basis for which are not defined in Appendix 9, selectively culled trajectories and used the
resulting model output to estimate population sizes relative to their assumed virgin biomass, These choices
provide the basis for useful exploratory analyses. However, very few of the key parameters used have
robust empirical measures and this is the challenge for interpreting such model outputs. Although it is



possible that the actual population and even the trajectory of the current population may fall within the
boundaries of the proponent’s model outputs, without empirically derived estimates it is impossible to
adjudicate their veracity. There is some evidence that white shark populations in other areas of the world
are increasing and have benefited from a combination of protection and fisheries management actions
designed to improve the status of commercial shark species (Burgess et al. 2014; Curtis et al. 2014). Thus it
is also plausible that white shark populations have benefited from similar actions in Australia. However,
conclusions of possible population increases by these other studies are based on empirical data in the form
of verified catch or observation rates {e.g. Lowe et ol. 2012), The proponent provides no useful empirical
data in simitar to support.

The proponent then argues that they have assessed the “plausibility” of their demographic modelling
scenarios based on the consistency of model output with “other lines of evidence”. The document draws
information from five’” other lines of evidence to support the conclusions of the demographic modelling,
hence resulting in their “highly innovative weight-of-evidence” approach.

However, the data in these lines of evidence are highly ambiguous and in all cases there are either
alternative plausible interpretations, caveats on the use of these data at their source have been ignored or
the data have been used out of context. There is thus insufficient information within the lines of evidence
to support or refute the ‘plausibility’ of the proponent’s modelling and the support concluded in each case
is highly subjective and cannot be substantiated. Thus these assessments of plausibility lack credibility.

These lines of evidence are examined in turn below.

1. WA ABALONE DIVERS OBSERVATIONS

The document refers to sightings logged by abalone divers since a specific category for reporting white
shark sightings was introduced in 2007. The data are extremely sparse, primarily dealing with zero
observations. When white shark sightings were aggregated over the entire 2007-2013 period, observations
were limited to within 13 out of approximately 100 blocks of unspecified size (but assumed to each be 100
nm? based on Hart et al. 2013). Cumulative shark sightings over this entire seven-year period within each of
the 13 blocks where sharks were reported ranged from 1 to 4. When these data were standardized for
diving effort, the range within these years was approxima’cely' 0.5 to 1.7 sharks sighted per 1000 hrs of
diving. Given the low numbers, the high level of zero sightings and the unstated level of reliability in
reporting, it is highly unlikely that these data provide a useful index at this stage. However, the concept is a
good one and abalone divers should be encouraged to report sightings over time. 1t will be important,
however, to examine ways of verifying the extent and variahility in reporting, as changes In reporting rate
or motivaticn to report can severely bias such data, particularly when chserved numbers are so low and
data are examined over short time periods. Such low numbers of 5|ght|ngs can also be influenced by repeat
observations of the same shark when diving in one area.

The document also refers to a phone survey of seven ‘long-term’ abalone fishers who all reported that
white sharks were more abundant in 2013 compared to when they commenced diving {reported average
years of diving = 20.9). Notably, however, six of the seven divers surveyed admitted that their conclusion
was not based on observing more sharks, but on their perception that more sharks were present.

Given that reported ohservations of white sharks are so low aver the time period and that comments on
sharks numbers were, in the majority, not based on any increase in the number of sharks actually sighted —
the conclusion by the proponent that these data are “most consistent” with no change or a slight increase
in shark population size cannot be supported.

7 Appendix 9 cites eight line of additional evidence. However, one of these — ‘Catch Rate of Commerciol WA Fishers’ forms the basis
for caleulating population scenarios by the demographic modeliing and thus is not an ‘additional ling’ of evidence. Two lines of
evidence — ‘Public reported sightings’ and Tagging’ data were judged too Inconclusive te provide support,
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2. NEPTUNE ISLAND SIGHTINGS

The document refers to the long-term {12 year) frequency of white shark sightings at the North Neptune
Islands, South Australia reported by Bruce and Bradford (2013). This study examined the number of sharks
sighted over the period 2000 to 2011, specifically focusing on the impact of changes in shark cage-diving
operations before and after a sustained increase in effort in 2007. While the Bruce and Bradford study
found that the number of sharks sighted per day by cage-dive operators had significantly increased after
2007, this was concluded to be caused by an increase in residency times in respoense to shark cage-diving
operations, hence resulting in sharks temporarily accumulating at this site. The study found no similar
changes at the South Neptune Islands, 12 km away, where the frequency of shark cage-diving was
significantly less. The study reports no evidence of an increase in population size and states that:

“The lack of available measures of population size combined with these [observed] interannual variations
{in the number of sharks sighted] makes it difficult to conclude population-level changes in abundance from
these data.”

White sharks are temporary residents at the Neptune Islands (which holds Australia’s largest aggregation of
seals) with a median residency period of 9 days {Bruce and Bradford 2013).

The proponent’s conclusion that data from the Bruce and Bradford study are “fully consistent” with either
ne change or a slight increase in population size cannot be supported.

3. WA SHARK ATTACK DATA

The document refers to an increasing rate of white shark attacks in Western Australian waters since 1996
that exceeds the rate of the State’s population increase, citing analyses in a Department of Fisheries Report
which is incfuded as Appendix 4 (see above for a review of Appendix 4). Notwithstanding the shortcomings -
of analyses presented in Appendix 4, the preponent argues that an increase in the rate of shark attack in
WA could not be attributed to an increase in participation rates in water related activities, stating:

“,.given that the rate for all recreational [water] activities in WA has falfen slightly over the last decade and,
specifically, for surf related sports (which is one of the main categories of activities involved in the attacks),
it has fallen from 2.1% in 2005/06 to 1.2% for 2011/12” citing ABS (2013).

The ABS (2013) report, however, clearly states with respect to the 2011/12 data on participation in surfing
that the “estimate has a relative standard error of 25% to 50% and should be used with caution”. This
warning appears not to have been considered by the proponent in their analyses. Furthermore, although
the participation rate reported by the ABS for other water activities such as swimming/diving® in 2011/12
was also less at 9.6% than that reported in 2005/06 (9.9%), the values over the period were not reported by
the ABS to be significantly different. In addition, the proponent’s comparison uses the ABS participation
rate rather than the numbers of people engaged in the activity. Given the increase In WA’s population over
the period, the ABS data translates into an increase by approximately 31,000 in the number of people
participating in swimming and diving activities over since 2005/06, not a slight decrease as the proponent
concludes.

An increase In the number of people participating in marine-based water activities in Western Australia is
also predicted by surveys of beach use by Eliot et al. (2005) who concluded that there was a general
increase in beach use bhetween 1994 and 2004 by approximately 4% per annum and at some Perth beaches
of up to 10% per annum over this period. The WA has consistently experienced the highest population
growth rate of any Australian State over recent years (e.g. 2.9% in 2012/13) and the population of the
greater Perth region has increased from 1,286,000 in 1996 by nearly 700,000 to 1,970,000 in 2013 (ABS

"The ABS repart deés not defined swimming and diving as being exclusively marine in nature



2013, DPI 2009). It would seem meore plausible that WA in general, and the greater Perth region in
particular, have experienced a significant increase in the number of people using marine waters for
recreational purposes rather than less as the proponent’s decument coneludes,

Despite these statistics, the number of shark attacks over the period August 2010 to July 2012 was
unusually high compared to any similar period previous or since in the State and this cannot be fully
accounted for by increases in water use or increases in the population size of white sharks, should the
latter have occurred. The proponent reasonably concludes that the increase in the rate of attacks by white
sharks relative to the WA (human} population size cannot be fully explained by an increase in the white
shark population alene, as under their own calculations it would require a biologically impossible rate of
increase since the species protection and specifically for the 2010 - 2012 period. This statement is in
agreement with general findings on white sharks in particular by South African researchers and research on
the species in eastern Australia that has concluding that the frequency of attack is poorly correlated to the
local abundance of the species (Bruce and Bradford 2012, Dicken and Booth 2013). The proponent
reasonably concludes that the relationship between abundance and frequency of attack is not linear. _

Thus the proponent’s conclusion that the observed trend in shark attacks {relative to population growth)
“would be most consistent” with some level of increase in the white shark population also cannot be
supported.

4. OTHER WHITE SHARK POPULATION ESTIMATES

The proponent compares their estimate of ‘population size” with other calculations for white shark
populations world-wide (including other Australian-based research). The proponent’s document incorrectly
states that a previous Australian study (Thomson in Malcelm et af. 2001) “..used inputs that were largely
based on annual capture data from what is now known as the eastern population”. In fact, the dominant
catch data in that study {over 75%) came from what is now known as the western population and that
study’s conclusions are thus readily applicable within the bounds of the caveats provided.

As stated above, demographic modelling approaches {including the proponent’s) to investigate white shark
populations have each used either the same or similar parameters and thus it is entirely unsurprising that
they have each reached similar conclusions regarding population levels. What remains unknown is how the
model outputs in each case reflect the actual status and trajectory of the individual populations to which
they have been applied. Comparing populations of white sharks between vastly different world regions is
unlikely to be biologically sound as such simple comparisons fail to take into account differences in
historical population processes and ecosystem characteristics that can result in different base level
population sizes and trajectories.

Other estimates of ‘population size’ for Australian waters are not referred to by the proponent including
those by Blower et al. (2012) who estimated the effective population size (N.) for the southwest population
to be approximately 700. However, this was not an estimate of all life history stages combined, had very
wide confidence limits and noted that the relationship between effective population size and actual
abundance {i.e. population census size or N.) is often complex and unclear.

Given the uncertainties and biases in the population estimates from the other Australian studies and those
world-wide, it is difficult to adequately compare such results betweer different populations and their
veracity with respect to actual population sizes within the regions is unclear. It is thus unclear to what
extent these data can be used to support or refute the proponent’s modelled population estimates.
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5. COMPARATIVE DUSKY SHARK ESTIMATES

This section provides no useful information on white sharks. The demographics of dusky sharks, as well as
their ecology and fishery status, are sufficiently different to white sharks that such simple comparisons are
not biologically meaningful. These comparisons give ne measure of support.

6. CONCLUSION

Overall, there is little support for a "high leve! of consistency in the patterns seen among independent lines
of evidence” with the model output as stated by the proponent. The problem with the ‘weight-of-evidence’
based approach used in this case is that it is open to significant bias depending on the qualitative ‘lens’
used to adjudicate the level of support provided. When used appropriately, a weight-of-evidence approach
must consider all available lines of evidence, including an assessment of the veracity of ‘supporting’ as well
as alternative interpretations of the data used. This does not appear to have been the case in the
proponent’s document and it correspondingly lacks credibility.

The proponent clearly identifies that Appendix 9 is a ‘Working draft’. However, the findings in Appendix 9
form a substantial input to the proponent’s overall risk assessment and guides their conclusions. Appendix
9 contains examples of selective use of information and cites non peer-reviewed Departmental reports that
would fail the test of good science and scientific reporting. It would thus be prudent for the Department to
engage one or more independent reviews of this document before it is finalized and adjust the overall risk
assessment accordingly.
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From: " Hans Jacob sATF

Sent: Friday, 25 July 2014 2:31 PM

To: Bax, Nic (O&A, Hobart); Bruce, Barry (O&A, Hobart)
Ce: Chris Stanley; Anthony Sutton

Subject: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Peer Review Report
Attachments: Questions for peer reviewer.docx

Dear Nic/Bruce
Thank you for the Peer Review Report which was received by the Office of the EPA on 10 July 2014.

The report has been forwarded to the proponent (Department of Premier and Cabinet) for a response. The
proponent’s response will then be forwarded to CSIRO for a close-cut of the peer review — consistent with item 2 of
Table 1 in the Terms of Reference.

At the EPA Board meeting on Thursday last week, the Office of the EPA provided members with an update on the
assessment stage and also attached the peer review report to the briefing papers for information and discussion. It
vas agreed that further clarification and advice be sought from the peer reviewer, consistent with the matters

- raised in that meeting and in the context of the Terms of Reference and the approved Environmental Scoping
Document. | have run the questions past the members as an outcome of the meeting and they are attached to this
email.

This is consistent with item 3 in Table 1 of the Terms of Reference.
| was hoping to receive a response by Wednesday next week.
Happy to discuss these questions further and the timeframe for responding.

Thanks

Hans Jacob

Manager
- Infrastructure Assessment Branch

Office of the Environmental Protection Authority

* The Atrium, Level 8, 168 St Georges Terrace, Perth
Locked Bag 33, Cloisters Square, Perth WA 6850

direct: IS receotion: 08 6145 0800 | fax: 08 6145 0895

email: || | cb: vvw.epa.wa.cov.au

¥, Office of the

# Enyironmental Protecticn Authority



EPA/CEPA - Questions for Peer Reviewer

White shark population estimates

The WA Department of Fisheries has assessad the removal of up to 25 white sharks over a
three year period is “highly unlikely to make any material effect” on the SWA population of
white sharks. This is based principally on:

1. an estimated populaticn size of a 'few to several thousand” (3400-5400);

2. an assessment that “the current (2012) population levels....are at least 70% or

above their pre-exploitation levels” and
3. an estimated current catch of around 100 sharks per year from the population.

The Environmental Protection Authority has noted your comments on the Department’s
assessment.

As well as the CSIRO, a number of submitters have referred to the paper by Blower at al.
(2012) which estimated the effective population size for the southwest population to be
approximately 700 breeding individuals. The paper recognises the estimate has wide
confidence intervals and is preliminary due to low numbers of genetic markers and samples.

Putting aside the policy question of whether the removal of white sharks aiters public safety,
having regard for the paper by Blower et al, can you provide a professional, expert view on
the likelihood of the removal of up to 25 white sharks over three years having a material
effect on the SWA population?

Further, if you consider that the taking of up to 25 white sharks might reasonably have a
material effect, can you provide a professional, expert view on a take limit for the three years
that would be unlikely to have a material effect on the population?

Loss of apex predators

The EPA has noted your comments in the report that an upper defined catch limit for tiger
sharks would reduce the risk of adverse ecosystem impacts associated with the proposal as
the potential take of tiger sharks could constitute a measurable change in tiger shark
" populations. :

The proponent has provided some information and undertaken a risk assessment for
broader ecosystem impacts through Community Structure (pp 62-64 of the PER). It is a
requirement of the ESD that the PER address the impacts due to the removal of apex
predators (ESD - work and output required 1d). The proponent has formed the view that the
proposal poses a negligible risk to functioning of the community structure of the marine
ecosystem. )

4Having regard to the work required in the ESD and the potential impacts of removing apex
predators, can you provide a professional, expert view on the proponent’s assessment that it
could be a negligible risk to ecosystem function?
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Government of Western Australia

Office of the Environmental Protection Authoriw

Prof NJ Bax QurRef:  AC01-2014-0070

) o . "
NERP Marine Biodiversity Hub e '
CSIRO

GPO Box 1583
HOBART TAS 7001

Attention: Dr Barry Bruce
Dear Professor Bax

WESTERN AUSTRALIAN SHARK HAZARD MITIGATION DRUM LINE
PROGRAM 2014-2017 — PUBLIC ENVIRONMENTAL REVIEW ~ RESPONSE TO
PUBLIC SUBMISSIONS AND PEER REVIEW .

Thank you for CSIRO's Peer Review Report on the Department of Premier and
Cabinet's (DPC) Public Environmental Review (PER) document which was received
on 10 July 2014. Attached is the proponent’s response o the summary of issues
and the Peer Review Report. These documents have also been emailed to Dr Barry
Bruce. '

Could you please review the proponent's Response to Submissions Documeant,
focusing on the DPC's responses to the Peer Review Report {pages 47 to 76)? This
would serve as Activity/Deliverabie No. 2 in Table 1 of the Terms of Reference. It s
anticipated that your response will be provided to the Office of the Environmental
Protection Authority on the 7 August 2014,

Should you have any questions in relation please contact Hans Jacob on

Yours sincerely

Anthony Sutton
Director
Assessment and Compliance Division

Her July 2014

Encl. Response to Submissions on Public Environmental Review - Western
Australian Shark Hazard Mitigation Drum Line Program 2014-2017

The Atriury Level 8, 168 St Georges Terrace, Perth, Western Australia 6030.
Poslal Address: Lacked Bag 10, East Perth, Western Australia 6892

Telephone;
Faesimile: (U8} 6145 (545,

Websiler wawy.cpawa gov.a
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From: Bruce, Barry (O&A, Hobart)
Sent: Wednesday, 30 July 2014 2:49 PM

To: Hans Jacob NG
Cc: Chris Stanley Anthony Sutton < s47F Bax, Nic

"&A, Hobart)

subject: RE: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Peer Review Report

Dear Hans

I have attached CSIRO’s responses to the questions posed by the EPA Board as requested.
Regards

Barry Bruce

From: Hans Jacobm

Sent: Friday, 25 July :

To: Bax, Nic (O&A, Hobart); Bruce, Barry (O&A, Hobart)

Cc: Chris Stanley; Anthony Sutton
Subject: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Peer Review Report

~=ar Nic/Bruce
Thank you for the Peer Review Report which was received by the Office of the EPA on 10 July 2014.

The report has been forwarded to the proponent (Department of Premier and Cabinet) for a response. The
proponent’s response will then be forwarded to CSIRO for a close-out of the peer review — consistent with item 2 of
Table 1 in the Terms of Reference.

At the EPA Board meeting on Thursday last week, the Office of the EPA provided members with an update on the
assessment stage and also attached the peer review report to the briefing papers for information and discussion. It
was agreed that further clarification and advice be sought from the peer reviewer, consistent with the matters
raised in that meeting and in the context of the Terms of Reference and the approved Environmental Scoping
Document. | have run the questions past the members as an outcome of the meeting and they are attached to this
email.

This is consistent with item 3 in Table 1 of the Terms of Reference.
| was hoping to receive a response by Wednesday next week.

Happy to discuss these questions further and the timeframe for responding.
1



Thanks

Hans Jacob

Manager
Infrastructure Assessment Branch

Office of the Environmental Protection Authority

The Atrium, Level 8, 168 St Georges Terrace, Perth
Locked Bag 33, Cloisters Square, Perth WA 6850

direct: IS rcoption: 08 6145 0800 | fax: 08 6145 0895
email; web: www.epa.wa.gov.au

! ;} Office of the
7 Environmental Protection Authority
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White shark population estimates

The WA Department of Fisheries has assessad the removal of up to 25 white sharks over a
three year period is *highly unlikely to make any material effect” on the SWA population of
white sharks. This is based principally on: '

1. an estimated population size of a “few to several thousand” (3400-5400);

2. an assessment that “the current (2012) population levels....are at least 70% or

above their pre-exploitation levels” and
3. an estimated current catch of around 100 sharks per year from the population.

The Environmental Protection Authority has noted your comments on the Department's
assessment.

As well as the CSIRO, a number of submitters have referred to the paper by Blower at al.
(2012) which estimated the effective population size for the southwest population to be
approximately 700 breeding individuals. The paper recognises the estimate has wide
confidence intervals and is preliminary due to low numbers of genetic markers and samples.

Putting aside the policy question of whether the removal of white sharks alters public safety,
having regard for the paper by Blower et al, can you provide a professional, expert view on
the likelihood of the removal of up to 25 white sharks over three years having a material
effect on the SWA population?

Further, if you consider that the taking of up to 25 white sharks might reasonably have a
material effect, can you provide a professional, expert view on a take limit for the three years
that would be unlikely to have a material effect on the population?

CSIRO response

It is important to understand the uncerfainty in the modelling results that The WA
Department of Fisheries (DoF) have provided. We reiterate our statement from the ‘Peer
Review Report’.

“The proponent has arbitrarily defined a range of initial population sizes, arbitrarily defined
a ‘starting point’ equating to a time of virgin biomass, modelled various trajectories based
on assumed historical catch scenarios - the basis for which are not defined in Appendix 9,
selectively culled trajectories and used the resulting model output to estimate population
sizes relative to their assumed virgin biomass. These choices provide the basis for useful
exploratory analyses. However, very few of the key parameters used have robust empirical
measures and this is the challenge for interpreting such model outputs. Although it is possible
that the actual population and even the trajectory of the current population may fall within
the boundaries of the proponent’s model outputs, without empirically derived estimates it is
impossible to adjudicate their veracity”
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The most significant uncertainties are the initial population size and the cumulative annual
mortality [total anthropomorphic catch + natural mortality (= total mortality)] applied to the
modelled population. The PER document states that the current total annual catch of white
sharks across the south-western population is 92 (71-115, 95% CI) [PER Appendix 9 - page
8]. The PER document does not articulate how that figure was obtained, only citing an
unpublished. (and as yet unavailable) report. Captures of white sharks are poorly and
unreliably recorded in commercial fishery loghooks; efforts to validate catch history are
fraught with difficulty and white shark bycatch/fishing effort relationships are not necessarily
comparable between regions or over time due to regional differences in abundance and
catchability of sharks, variations in the configuration of gear, management changes impacting
fishing behaviour and variability in the motivation to report captures over time, A previous
study by Malcolm ez @l (2001) identified that the capture of white sharks was not well
correlated with effort in the SESSF (the fishery responsible for the highest capture of white
sharks in the southwest population) and thus estimating catch from effort was likely to -
underestimate the true fishing mortality. :

Blower et al. (2012) paper

The Blower et al. (2012) paper refers to ‘effective’ population size. The effective size of a
population (N} is the size of an ideal or theoretical population experiencing the same rate of
random genetic change over time as the real population under consideration. In. real
populations, N, generally is usually considerably smaller than the total, or census, population
size (referred to as N or N,) and can be so by up to orders of magnitude. There are many life
history and population circumstances that impact N, and result in N, being smaller than the
true size of a population. N. is also not strictly a measure of the number of breeding
individuals (Ny} — these two values can also be very different in a population. Although
generalised conversion factors between N, and N, are available — in practice the relationship
between these parameters varies between species, between populations and can vary between
time periods for the same population — particularly if there has been an historical change in
population abundance. Quite simply N; and N, are not the same and the relationship between
them is often unclear. N, is a measure of the genetic and adaptive health of a population and
is not a measure of total population size. Thus the N, figure of ‘approximately 700’ sharks for
the southwest population cannot be used in the context of assessing the removal of ‘up to 25
sharks’.

How many can be taken?

There is no reliable way of determining this given the current uncertainty in population
parameters. There are real dangers in providing ‘back-of-the-envelope’ calculations regarding
sustainability when empirical data are poor or lacking. However, such calculations can
provide a useful first-cut guide provided that the caveat of uncertainty is not overlooked.
There are no reliable estimates of existing or previous population size in white sharks.
Providing empirical estimates of population size is the subject of a current program of
research led by CSIRO. '

As indicated above, there are significant (and understandable) uncertainties in the DoF model
used to inform the risk assessment for white sharks. These uncertainties present a significant
challenge in any attempts at modelling populations of this species as the data fall well below
that which would be acceptable for a routine fisheries-style stock assessment and alternative
model structures have not been tested. Yet the outputs from this model are required to
appropriately inform the level of risk posed to the population. The DoF model has yet to be
published or peer-reviewed and was not available for this review. Alternative model/data
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assumptions and/or model structure may provide very different results. Given these
circumstances it would be prudent to be more risk averse when considering possible
population impacts on white sharks.

Despite these shortcomings, if we assume that the WA Fisheries model output is near the
ball-park, then taking a commonly accepted conservative estimate of sustainable harvest rate:

H,s = r/2*N -

Where Hys = the assumed annual sustainable harvest rate; » = the maximum rate of population
increase and N = current population size (= N in above discussion).

Table 1 provides assumed sustainable harvest rates based on the above equation and using a
range of published #’ values for white sharks'. Note that sustainable harvest in this context
refers to total non-natural mortality for the population which includes all fishing and other
anthropomorphic mortality. Values of N include the upper and lower CI bounds estimates
provided by DoF and the values of 700 and 2000, the latter for completeness, which are
figures that have previously appeared in published Australian population studies (including
Blower et al. 2012) for comparison [Noting the point above regarding N, vs N.]. The dark
border indicates DoF estimated population bounds. It is important to note that demographic
models commonly track and estimate the number of females as opposed to the total number
of animals (males + females) in the population. This is because the reproductive output (and
hence replenishment rate) is a function of the number of females in the population. Although
not specifically stated in the PER document, we assume that the population outputs from the
DoF model refer to females only. The figures in the Table 1 below thus refer to the number of
females caught.

Table 1: Assumed sustainable harvest rates for white sharks based on published ranges of
maximum intrinsic growth rate (r). Note that 0.07 is the current value for » used by CSIRO.

Est. population Assumed annual sustainable harvest rate (/2*N) [number of sharks]

size (N)

700

2000

3400

5400

If we assume that the population is within the bounds of that estimated by the DoF, then the
annual take of 110 white sharks (100 from fishery bycatch + 10 per annum estimated from
drum line) cxceeds a conservative sustainable harvest rate in three of the DoF population
scenarios (red highlight — i.e. a harvest rate of 110 per year would result in population
decrease). It is within an (arbitrary) buffer of 30% in two (yellow highlight) and is below the
rate in two (green highlight — i.e. a harvest rate of 110 per year would not result in a
population decrease). The inferpretation of these figures is conservative as they refer to
catches of females. In reality, commercial fisheries catch both males and females as no doubt
the drum-line operations would also. However, sex bias in the capture of sharks is common.
A case in point is that the trial drumline program caught a significantly higher number of
female tiger sharks than males.

'There are various definitions of inirinsic growth rate and various ways to calculate it. We don’t propose to define or discuss
the mertts of each here.
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The veracity of these calculations is limited by their underlying assumptions. In particular,
the life history composition of the catch (juveniles or adults or both) will have a bearing on
the sustainability of the catch. All such estimates have a degree of uncertainty that only
empirical data can reduce. Current estimates of catch across the range of the population are
poor, unreliable and likely to vary from year to year and by region. Under the scenarios
above, relatively minor errors in catch estimation (either fisheries bycatch or drum-line catch)
could result in total catches exceeding that which is sustainable. Without empirical data,
discussions on estimating what is sustainable, and what is not, cannot be further progressed.

The DoF contend that an upper catch limit of 10 white sharks per year is sustainable (both
MMAs and the rapid response program combined). We can neither confirm nor refute this
given available data and modelling, noting again that the DoF population mode! is currently
unpublished, it has not been reviewed by the wider scientific community and its detail were
unavailable for us to review. And we also reiterate that alternative model/data assumptions
and/or model structure may provide very different results to that calculated by DoF.
Sustainability is dependent on the cumulative harvest from the population across its footprint
(including other State and Commonwealth waters) not the take by the drum-line program
alone. We reiterate that, if the program proceeds, an upper limit in catch be applied to the
main species taken (tiger and white sharks). In the absence of more robust data, the upper
limit for white sharks should be no more than 10 per annum across all components of the
program combined, but if this is implemented it should be subject to sufficient monitoring
and sampling of not only the drum-line caught sharks but also those from commercial ﬁshcry
bycatch so as to improve estimates of total harvest.

Notwithstanding the policy question of whether the removal of white sharks alters public
safety, the proponent is faced with a trade-ofT between what level of removal of sharks will
reduce the risk of shark attack (the implicit objective) and what level of removal will not
place the population of sharks at risk. In the absence of more robust guiding information on
these issues, we reiterate that if the drum-line program continues, it should include effective
monitoring, clear trigger points and decision rules and agreed actions in response to these
trigger points — all linked to defined program management objectives.

Tagged white sharks in particular may offer a means of quantifying risk of encounter and
defining the efficacy of the drumline program in reducing that risk. The ratio of capture of
tagged vs untagged sharks combined with the number of tagged sharks detected by acoustic
receivers in the MMA areas, particularly off Perth where acoustic receiver coverage is
highest, may provide some data on the numbers of white sharks entering the MMA areas and
the extent to which the drumline program is successful in their removal. This may provide the
proponent with a means of ascertaining the level of encounter-risk mitigation (i.e.
effectiveness) provided by the program and the impact on shark numbers within these areas.
Although, as stated in our review, the relationship between encounter risk and risk of attack is
not easily defined. However, such monitoring would help assess the efficacy of the drum-line
program, thus improving the context in which to assess the risk of the program to the shark
population given the high uncertainty over its population-level effect.

References

Blower, D. C., Gomez-Cabrera, M. C., Bruce, B. D., Pandolfi, J. M. and Ovenden, J. R.
(2012). Population genetics of Australian white shark (Carcharodon carcharias) reveals a far
more complicated breeding and dispersal biology than simple female-mediated philopatry.
Marine Ecology Progress Series. 455: 229--244
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Loss of apex predators

The EPA has noted your comments in the report that an upper defined catch limit for tiger
sharks would reduce the risk of adverse ecosystem impacts associated with the proposal as
the potential take of tiger sharks could constitute a measurable change in tiger shark
populations.

The proponent has provided some information and undertaken a risk assessment for
broader ecosystem impacts through Community Structure (pp 62-64 of the PER). It is a
requirement of the ESD that the PER address the impacts due to the removal of apex
predators (ESD - work and output required 1d). The proponent has formed the view that the
proposal poses a negligible risk to functioning of the community structure of the marine
ecosystem.

Having regard to the work required in the ESD and the potential impacts of removing apex
predators, can you provide a professional, expert view on the proponent’s assessment that it
could be a negligible risk to ecosystem function?

CSIRO response

A full understanding of the potential impacts of the removal of up to 300 tiger sharks per
annum would require a full ecosystem model populated with empirical data on trophic
relationships between sharks and their prey as well as relevant linkages to other species in the
region. These data are not available (and may never be available).

Tiger sharks are likely to have a seasonal abundance signal in the MMA areas and be more
commonly encountered during the warmer months of the year, with their substantive range
extending northwards from these regions. Despite this coinciding with the period of drum-
- line operations, the total catch of sharks (current commercial fisheries + drum line catches) is
anticipated by the proponent to still be considerably less than historical fishing levels. We do
not contest the proponent’s assessment that risk to community structure is likely to be
negligible. However, given the uncertainty in likely catch totals and the possible impact on
tiger shark populations we maintain that an upper limit be determined for the catch of this
species in order to minimise the risk of adverse effects at both species and ecosystem levels.
We re-emphasize the need for effective monitoring, clear trigger points and decision rules
and agreed actions in response to the trigger points — all linked to defined program
management objectives. This may also provide a mechanism to reassess the risk to the tiger
shark population and the broader system if the catch of tiger sharks is much higher than
expected.
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From: Hans Jacob s47F

Sent: Wednesday, 30 July 2014 6:45 PM

To: Bruce; Barry (O&A, Hobart)

Cc: ‘ Anthony Sutton; Bax, Nic (O&A, Hobart); Kathryn Schell -

Subject: RE: WA Shark Hazard Mitigation Drum Line Program 2014-2017 - Peer Review
Report

Attachments: OEPA to CSIRO Review RTS.PDF; DPC_Response to submissions.pdf; Draft

Management Plan Ver 2 july.pdf

Thank You Barry

Attached is the prbponent’s response to submissions document (which also includes the pfoponent’s response to
the CSIRO Peer review report) and a cover letter from the OEPA. | have also attached the draft Management Plan as
there are sections of the response to submissions which also refers to the MP.

"+ would be appreciated if you can respond to the OEPA letter by 7 August 2014,

Thanks

~ Hans

Hans Jacob

Manager
Infrastructure Assessment Branch

Office of the Environmental Protection Authority

The Atrium, Level 8, 168 St Georges Terrace, Perth
Locked Bag 33, Cloisters Square, Perth WA 6850

direct: reception: 08 6145 0800 | fax: 08 6145 0895
amail: | web: www.epa.wa.gov,au
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Government of Western Australia
»/ 8 Office of the Environmental Protection Authority

Prof NJ Bax Qur Re‘l‘.‘ ACO1-20714-0070

Director . Enquiries:  Hans Jacob,

NERP Marine Biodiversity Hub Email ﬂ
CSIRO

GPO Box 1583

HOBART TAS 7001

Attention: Dr Barry Bruce
Dear Professor Bax

WESTERN AUSTRALIAN SHARK HAZARD MITIGATION DRUM LINE
PROGRAM 2014-2017 — PUBLIC ENVIRONMENTAL REVIEW ~ RESPONSE TO
PUBLIC SUBMISSIONS AND PEER REVIEW

Thank you for CSIRO's Peer Review Report on the Department of Premier and
Cabinet’'s (DPC) Public Environmental Review (PER) document which was received
on 10 July 2014, Aftached is the proponent’s response to the summary of issues
and the Peer Review Report. These documents have also been emailed to Dr Barry
Bruce. ' :

Could you please review the proponent's Response to Submissions Document,
focusing on the DPC's responses to the Peer Review Report (pages 47 to 76)7 This
would serve as Activity/Deliverable No. 2 in Table 1 of the Terms of Reference. It is
anticipated that your response will be provided to the Office of the Environmental
Protection Authority on the 7 August 2014.

Should you have any questicns in relation please contact Hans Jacob on

Yours sincerely

T Anthony Sutton
Director
Assessment and Compliance Division

o July 2014

Encl. Response to Submissions on Public Environmental Review - Western
Australian Shark Hazard Mitigation Drum Line Program 2014-2017

The Alriwm Level 8, 168 81 Georges Terrace; Perlh, Weswrn Australin 6000,
Postal Address: Locked Bag 10, East Perth, Weatern Austratia 0892,

Telephone;,
Iesimile: {(D8) 6143 D843,
WebSHC: Wiy W, CPR WA, 2OV.AL
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WESTERN AUSTRALIA

Western Australian Shark Hazard
Mitigation Drum Line Program 2014-17

Response to Submissions on
Public Environmental Review

EPA Assessment No. 2005 EPBC Assessment No. 2014/7174

July 2014

The Department of the Premier and Cabinet
Dumas House

Locked Bag 3001

WEST PERTH WA 6872
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LIST OF ACRONYMS

CMS Convention on the Conservation of Migratory Species of Wild Animals
DoE The Commonweaith Department of the Environment
DoF , | The Department of Fisheries, Western Australia
DPaW The Department of Parks and Wildlite, Western Australia
DPC The Department of the Premier and Cabinet, Western Australia
EPA The Environmental Protection Authority
EPBC Act Environment Protection and Biodiversify Conservation Act 1999 (Cth)
ESD : Environmental Scoping Document
-‘FRDC v Fisheries Research and Development Corporation
FRMA Fish Resources Management Act 1994 (WA)
MMA ' Marine Monitored Area
MNES . Matters of national environmental significance
MPRA Marine Parks and Reserves Authority
PAT : : : Pop-up archival transmitting tag
PER Public Environmental Review
PSAT Pop-up satellite archival tag
SMN : Shark Monitoring Network
SPOT ‘ Smart position and temperature tag
TL Total length
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INTRODUCTION

Between 25 January and 30 April 2014 the Western Australian Government (the Government)
managed the implementation of a trial shark control drum line program. Foliowing the frial program,
the Government now proposes to set up to 72 baited drum lines, of which 60 will be at
approximately 1km offshore of selected high use swimming beaches and surf breaks within
designated Marine Monitored Areas (MMAs) in the metropolitan and south west coastal regions of
Western Ausiralia (the Proposal). The proposed action will take place between 15 November and
30 April for a period of three years, commencing 15 November 2014 and ceasing on 30 April 2017,
after which the program will be subject to review. The Proposal also contains a provision for
responding to identified shark threats and incidents within all Western Australian waters at any
time, including the temporary deployment of drum lines until 30 April 2017.

Following the referral of the three year Proposal to the Western Australian Environmental
Protection Authority (EPA) and to the Commeonwealth Department of the Environment (DoE) for
assessment, the Government submitted a Public Environmental Review (PER) to the EPA.

The PER was subject to a four week public submissions process which was open from 8 June to 7
July 2014. In accordance with 10.2.6 of the Environmental Impact Assessment Administrative
Procedures 2012, the Department of the Premier and Cabinet (DPC), as proponent on behalf of
the Western Australian Government, has prepared the Government's response to the summary of
public submissions provided by the EPA. Responses to submissions received the Department of
Parks and Wildlife (DPaW) and the Marine Parks and Reserves Authority (MPRA} and an
independent peer review from CSIRO commissioned by the EPA, are also provided.

A number of submissions were made in support of the program, with many offering useful
references and advice including direction on improved animal handling techniques. The
Government is appreciative of the level of balanced consideration shown for the program and has
taken on board the references provided. It is also noted however that a number of abusive and in
some cases threatening submissions were received. It is hoped that, following consideration of the
responses provided to a significant number of issues in this document, that the Government’s
consideration of all facets of the policy and the issue of public safety in relation to shark attack will
be evident.

While the PER, proposing a further three year program for drum line deployment, was open for
public submissions, the Government's “Review of the Western Australian Shark Hazard Mitigation
Drum Line Program 2013-14" (the Review) was also available for download. The Review
considered the 14 weeks of the trial drum line program, assessed catch data, addressed criticisms
of the program, discussed alternatives, provided a comparison of shark control programs both in
Australia and overseas and concluded with a list of recommendations for a future program. The
Review is referenced a number of times in this Response to Submissions document and is still
available for download at the DPC website at www.dpc.wa.gov.au.

The Department of Fisheries (DoF) is acknowledged for key contributions to the PER and to the
responses to submissions contained in this document. No changes to the PER or the key
characteristics of the proposal are being suggested as a result of the response to submissions.
The Management Plan is being progressed howsever and a significant amount of information will be
included in the final version including details on a possible gear selectivity trial, acceptable catch
levels, trigger points and contingency measures and more detailed information on animal handling
protocols and contractor training and research opportunities.

The Government remains confident that the proposal meets the environmental objectives of the
EPA and is not expected to result in unacceptable or unsustainable impacts on marine fauna.
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RESPONSE TO PUBLIC SUBMISSIONS

1. The Proposal
1.1 Justification

1.1.1 Submissions contend that the PER has not provided evidence to sufficiently justify the
need for the propasal in order to enhance public safety for water users. in doing so,
submitters have highlighted the following:

+ That the Department of Fisheries (DoF) commissioned paper, Likely effectivensss of
netfing or other capture programs as a shark hazard mitigation strategy in Western
Australia (McPhee 2012), recommended against the use of netiing or mixed netting/drum
line programs on the grounds of environmental impacts.

» That the proposal does not consider relevant hook-only ({inciuding drum lines) examples
from:

o Hawaii that showed no improved safety outcomes despite a 16 year long line
program that captured nearly 300 tiger sharks a year (comparable to the
expected take of tiger sharks in WA’s program) (Wetherhee ef al. 1994); and

o Queensland beaches where only drum lines are used. Submitters contend that
shark-related fatalities in Queensiand have declined in both areas with and
without drum lines, with the steepest rates of decline before their installation.
Further, it is considered that the effectiveness of drum lines in Queensland is
difficult to evaluate as the rates of attack before and after their deployment are
both very low and 83% of drum lines are depioyed at locations where a fatal
attack has never occurred (Meguwig 2014).

DPC Response

The PER includes a comprehensive description of the Government's overall Western Australian
Shark Hazard Mitigation Strategy which includes a broad range of non-lethal measures introduced
over time to address the risk of shark attack in Western Australia. The strategy represents a
commitment by the Government of over $22 million and demonstrates an inherent desire to employ
non-lethal methods of shark hazard mitigation. However, following the deaths of seven people in
three and half years it was clear that further measures were required. The Government looked to
other jurisdictions and developed a drum line program to be deployed off high use metropolitan
and south west beaches and surf breaks aimed at peak usage times of the year.

While it is accepted that McPhee (2012) recommended against the establishment of a shark
control program in Western Australia on environmental grounds. the analysis in this study was
based primarily on the impact of netling. Discussion of the impact of drum lines on non-target
species focussed on the capture of turtles in Queensland. The mostly narthern distribution of
turtles in Western Australia is such that they are not common in the locations where the drum lines
are to be deployed (Environment Australia 2003). The measures taken during the drum line trial to
avoid or minimise environmental impacts of the program, such as the use of approximate 25/0
circle hooks and monitoring the lines between 0600 and 1800 seven days a week, address many
of the potential environmental impacts discussed in McPhee (2012). Based on data from the drum
line trial only eight non-shark species (seven rays and one north-west blowfish) were captured and
all of these animals were released alive. It should be noted that Queensland does not publish data
on {non-shark) bycatch from its shark control program.

The shark control programs conducted in Hawaii are cited as an example of the inability of shark
control programs to improve public safety outcomes. Six control programs of various intensities
between 1959 and 1976 resulted in the capture of 2849 sharks. Standard long lines of 24 hooks:
per section were used in all but one of the programs to allow comparison of catch rates between
programs. It should be noted that a substantial component of many of these campaigns was
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research rather than risk abatement. Wetherbee et al. (1994} concluded that the programs did not
appear to have had a measurable effect on the rate of shark aftacks in Hawaii. In terms of
effectiveness however, the Hawaiian programs which employed long lines and intermittent fishing
campaigns, with some targeting of small sharks, cannot be compared with the Western Australian
drum line program. The deployment of a series of static long lines offshore from high use areas in
Hawaii were not designed to provide a barrier effect at select areas as is the design of the Western
Australian program. :

The effectiveness of drum lines as a component of the existing Queensland Shark Control
Program has also been questioned on the basis that the rate of fatalities before and after the
deployment of drum lines are both very low, with 83% of drum lines deployed at locations where a
fatal attack has never occurred (Meeuwig 2014). In considering the below graph taken from
Meeuwig (2014), although the trend in the mean number of fatalities shows a slight decline prior to
the introduction of the drum line program, the trend line then exiended is inaccurate as it includes
the low point of fatalities that was recorded after the implementation of the program (point in red).
The trend line to show the decline in rate of fatalities before the implementation of the program

- should therefore be depicted with a much more gentle gradient. It is also important to note that the

mean number of fatalities in Queenstand has stabilised following the implementation of the shark
control program and has never returned to the high levels of the 1920s. The fatality rate of 0.37 per
year published in Meeuwig (2014) is still significantly lower than the average fatality rate of 1.1 per
year for Australia (West 2011). The Queensland and Western Australian programs are focussed on
public safety. Based on the unpredictable nature of shark attack, both jurisdictions have chosen to
offer a level of protection by deploying drum lines in populated areas both with a history of shark
attack and at places where there has not been an attack, rather than wait for a death or serious
injury to occur.
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Meeuwig (2014) states that there are non-lethal techniques that can potentially achieve much
better outcomes, however, no options are provided. Nonetheless, a discussion of non-lethal
options and why they are currently unsuitable for Western Australia is provided in 1.2.1.
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1.1.2 A number of submissions contend that the review of the shark drum line trial through
Appendix 7 of the PER specifically did not ‘assess the efficiency of drum lines on public .
safety mitigation’. Submissions contend that the proposal cannot be justified if the
proponent cannot demonstrate that the proposal will enhance public safety.

DPC Response

The trial program ran for 14 weeks. It is not pessible to draw conclusions on the efficacy of the
program in increasing public safety over such a short period of time. The Queensland and
Kwazulu-Natal programs have decades of data on which to assess the efficiency and effectiveness
of their programs. Both jurisdictions place strong confidence in the effect the shark control
programs are having on public safety and are proactively incorporating drum lines into their
programs (Queensiand DPI, 2008) (Cliff & Dudley 2011).

It is inherently difficult to assess the effectiveness of shark control programs, however this is not a
reason for inaction. Although the short duration of the Western Australian trial precludes
conclusions on the effectiveness of the program it is not a reason to suspend the program. While
no further shark attacks cannot be guaranteed, data gathered over a three year program will add to
the knowledge base of the effectiveness of shark control programs. It shouid be reiterated that
research into non-lethal detection and deterrent technologies funded by the Government may
provide complementary or alternative shark hazard mitigation options either within or at the end of
the this three year period.

1.1.3 Submissions contend that the proposal is not necessary because the risk of shark
attacks is so low (McPhee 2012) and that most of the shark attacks have occurred in winter
and spring when the drum lines are not proposed to be deployed (with eight of the most
recent 10 fatalities occurring outside of proposed time of deployment).

DPC Response

While statistically the risk of shark attack is low, the rate of shark attack has been increasing. In a
subsequent paper examining the prevalence of shark bites between 1982 and 2011 in 56 countries
McPhee (2014) states that “...over the period examined, the total humber of unprovoked shark
bites and the numbers that were fatal increased in frequency”. West (2011) also provides data for
Australia which show a rise in the incidence of shark attack from 6.5 incidents per year between
1990-2000 to 15 incidents per year over the last decade and links this trend with human population
growth. Both authors do however acknowledge that fatalities from shark bite still represent an
infrequent hazard to people undertaking water based activities.

What is significant is the increase in shark fatalities in Western Australia compared to historical
levels. Western Australia experienced the third highest occurrence of fatal shark attacks in
Australia .in 100 years. In the last 10 years however, Western Australia has experienced the
highest number of shark related fatalities in Australia with 10 fatal attacks. In the same time period,
South Australia has recorded four fatalities, Queensland three, New South Wales two and Victoria,
Tasmania and the Northern Territory experiencing no fatalities (Table 1).

Table 1. History of Shark Attacks in Australia

Shark Attacks Queensland ;: New South | Western South Victoria | Tasmania | Northern
Wales Australia | Australia Termitory

‘Last 100 Years 72 47 20 19 4 .3 2

Last 10 Years 3 2 10 4 0 0 0

Ten fatal attacks have occurred in the last 10 years, seven of these ih the last three and a half
years. This unprecedented density of fatalities over a short period of time has had a significant
impact on people’s perceptions of the ocean and their enjoyment of water based activities.
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Despite an increasing number of attacks, the conclusion that the risk to individuals remains low,
raises the guestion of what the community and Government should consider to be an acceptable
level of risk of shark attack. An exercise in statistical analysis does not remove the Government’s
duty of care to address the risk of shark attack. Crossley et al. (2014) have recently suggested that
the low level of risk associated with the risk of shark attack cannot be reasoned with simple
statistics and probability and that it is important to also look at psychological or emotional drivers of
risk perception. In the case of shark attack, the consequence of the risk (e.g. the trauma
associated with shark attack) outweighs the actual statistical risk or probability for most people.
The low level of actual risk therefore does not justify taking no action.

Scientific research provides useful advice and guidance to the Government but this advice must be
viewed in the broader policy context of the Government s obligations to protect the weltare of water
users.

With regard to most shark attacks occurring in winter, outside the period of proposed drum line
deployment, it should be noted that of the 11 fatalities that have occurred in Western Australia
since 2000, five have occurred beiween November and April. Sharks are still present in Western
Australian waters during the summer months, as evidenced by the drum line trial, and this is when
most people are using the ocean. The proposed drum line program aims to offer an additional
measure of protection to water users in the peak usage months at popular beaches and surf
breaks.

1.1.4 Submissions contend that the PER does not present sufficient evidence to
substantiate how the proposal would fulfil the other aim of the Program which is to restore
confidence in the Western Australia’s tourism industry and enhance public safety.

DPC Response

Even though the risk of shark attack is low the consequences of an attack are high resulting in a
disproportionate sense of unease among members of the public. Crossley ef al. (2014) found that
this skewed risk perception means that people are more worried about shark attack than drowning
despite the greater number of fatalities through drowning. Public perceptions of shark attack have
been driven by media coverage emphasising the risk of attack and visual depictions of attacks.
Exposure to these articles and images reinforces a primal fear of sharks (Crossley et al. 2014).

The long standing shark control measures in Queensland, New South Wales and South Africa
were installed following heightened levels of fear of attack and a demand for shark control
measures in those communities. These concerns have also resulied in community support for the
installation of shark control programs more recently in Recife, Brazil and La Réunion. Following a
number of attacks off of the coast of Durban, South Africa some small towns simply ceased to exist
as inland tourists did not return, with Durban, which relies heavily on national and international
tourism, also significantly affected. The introduction of the Kwazulu-Natal shark control program
has seen the revitalisation of some of the small towns and a reversal of the negative impacts of
shark attacks on the provincial econcmy.

The complexity of the emotional response to the risk of shark attack makes it difficult to measure
changes in public confidence arising from shark control programs. In Western Australia this is
compounded by the short period of the 2013-14 trial and the overwhelming negativity promulgated
by opponents to the program.

Crossley et al. (2014) surveyed beach users in South Australia' and New South Wales and
respondents in both regions considered beach meshing to be more effective than aerial patrols.
The demand in other jurisdictions and the confidence in shark control programs observed by

! The study found that beach users in South Australia were aware of shark control programs even though
there is no meshing or drum line program in South Australia.
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Crossley et al. (2014) indicate that the Western Australian drum line program does have the
potential to increase the level of confidence of beach users. As discussed in section 4.4 of the
PER, some stakeholders reported a re-installation of confiderce following the deployment of drum
lines in Western Australia, particularly in the south west region. Many reports referred to a level of
comfort offered at seeing a vessel patrolling just beyond the surf breaks and relief that measures
were being taken to address the presence of large and potentially dangerous sharks in close
proximity to high use areas. Submissions receivad in support of the program also noted a level of
confidence that had been restored to water users.

As also discussed in section 4.4 of the PER, while it is not currently possible to quantify the exact
impact of shark attacks on the economy, or the impact of introducing a drum lining program on'the
local economy, it should be considered iikely that any further fatalities will have a significant
bearing on interstate and international tourists’ decision to visit the State. The potential risks to the
culture of Western Australians and their association with the ocean, and to local communities
should future shark fatalities occur, should alsc be considered when deciding whether or not the
pregram should be implemented or rejected.

1.1.5 Submissions contend that the proposal will not achieve the cobjective of enhancing
public safety because the sharks that are being targeted (whites and tigers) are migratory.
Hence, removing some sharks with drum lines will not prevent other sharks from arriving at
the Marine Monitored Areas (MMAs).

DPC Response

The objective of the Western Australian drum line program is not to target all white and tiger sharks
migrating along the Western Australian coast. The design of the program is such that the drum
lines are set approximately 1km offshore of popular swimming beaches and surf breaks to target
large and potentially dangerous sharks that come into close proximity of populated areas.

This design is similar to the shark control programs operating off beaches in Queensland on the
east coast of Australia, and Kwazulu-Natal in South Africa. In Queensland and Kwazulu-Natal
drum lines are set approximately 300-500m offshore of popular beaches, and in many places in
conjunction with nets. Queensland currently has approximately 330 drum lines deployed along its
coast and Kwazulu-Natal has approximately 76 drum lines deployed along the southern beaches,
with an intent to replace more nets with drum lines along the northern beaches in the coming year.
These shark control programs, which have been operating for decades, target potentially
dangerous sharks that come into close proximity of populated areas for the purpose of public
safety. ’

The Government's proposal to set up to 60 static drum lines between 15 November and 30 April
for three consecutive years is significantly more conservative in time, space and design than the
long standing shark control programs operating on the east coast of Australia or in Kwazulu-Natal.
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1.2 Alternatives considered

1.2.1 A number of submissions contend that the proposal does not adequately assess the
use of scientifically supported, non-lethal alternatives including the South African Shark
Spotter program and Brazil's tag and remove program. In doing so submitters have
highlighted the following:

* That the Shark Spotters program in Cape Town, South Africa is an example of a program
which utilises non-lethal methods and has been shown to be effective in reducing shark
related incidents (Kock ef al. 2012).

» That the Brazil tag and remove program which uses long lines and drum lines to capture
potentially aggressive sharks that are then transported and released offshore has
reported a 97% reduction in shark attacks. Further the program has resulted in a lower
mortality rate of about 30% for all potentially aggressive sharks (lower than the trial) and
100% survival rate for protected species captured (Hazin and Afonso 2013).

Submissions are therefore of the view that the proponent should have undertaken a
detailed evaluation of the above program’s utility and applicability (in the PER under
Alternatives considered) to the circumstances and conditions in the MMAs. Submitters
have asked for trials of these programs to be undertaken in Western Australia, particularly
in the south-west, with a view of avoiding and minimising lethal-methods of achieving the
aim of the proposal. Submitters contend that such a program, combined with other existing
programs such as the Shark Monitoring Network would provide an effective means of
reducing the risk of shark attacks and also generate understanding of the distribution and
movement of sharks,

DPC Response

Shark Spotters is a 2.5 million Rand per annum program that uses 26 people at eight beaches in
five hour shifts observing white sharks from cliff and hil! tops of between 50 — 100 metres. - It is a
specific response to a specific issue in a specific location. The topography of the land around Cape
Town lends itself to observing white sharks which swim close to the surface, in an area that has
previously had a high number of white shark attacks. The key point of the spotter program is the
elevated position, made possible by the topography of the coastline in the area. The Western
Australian coastline is largely unsuitable for this kind of surveillance opportunity, noting as well that
it has a very limited coverage and is resource intensive. The construction of ~20m high
watchtowers, as has been suggested by some, was considered to be an ineffective alternative to
the vantages offered by high cliff tops close to shore by member of the Shark Spotters program.

In addressing the need for beach patrols and surveillance the Government has invested:

e over $2 million per annum in aerial surveillance contracted through Surf Life Saving WA,
¢ construction of a watchtower at the popular Cottesloe beach; and
¢ research into acoustic and sonar detection systems,

A number of jurisdictions have undertaken to release all sharks considered to be in a condition to
survive, including potentially dangerous species. The Government considered the approach of a
‘catch and release’ program, however concluded it to be inappropriate for dealing with captured
sharks in Western Australia. Alihough data from tagged tiger sharks released in Brazil shows that
the animals remain at a distance from the coast for a period of time (Afonso & Hazin 2014), there is
also evidence that they return to other coastal areas, In considering public safety, determining
acceptable release locations for potentially dangerous sharks is challenging and presents
additional public liability risks. Moreover, transporting large sharks offshore is logistically difficult,
with the additional siress placed on the animals from extended transport likely to lead to either
mortality of sharks in transit, or decreased chance of post-release survival.

With regard to the program undertaken in Recife, Brazil in addition to drum lines the program relied
on extensive use of long lines and drum lines, with a total of approximately 280,000 hooks
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deployed to cover only a 15 km coastline (Hazin & Afenso 2013), This compares to the 120km of
coastline covered in the Marine Monitored Areas (MMAs) under the Western Australian proposal.
While there was a significant decrease in shark attacks following the implementation of the shark
control program in Recife, non-sharks accounted for 60% of the catch and the program reported a
total mortality rate of all catch of between 22% and 25% (Afonsc & Hazin 2014). It should also be
noted that surfing was banned in the area that fishing was taking place which is likely to have had
some impact on the reported decline in shark attacks. The Government has no desire to deploy
long lines near areas of the coastline, and is equally uniikely to ban surfing off metropolitan and/or
south west beaches.

Worth noting also is some recent research presented by Holmes in Durban which found that most
of the 18 tiger sharks caught and released in Queensland waters initially relocated to deeper
waters, but often only for a week or so before returning to their 'normal’ movement behaviour
(Holmes 2014). '

While we must be cautious in using and interpreting research because conditions vary across
jurisdictions, this research at least suggests the possibility that tiger sharks released offshore will
not remain offshore. Releasing sharks therefore presents a significant risk and one that is
unacceptable in the context of a public safety program, particularly in a program which is proposing
to deploy drum lines for less than six months each year for only three years.’

1.2.2 Submissions contend that the Eco Shark Barrier Pty Lid deployed at Coogee Beach
has been shown to be successful during its deployment from December 2013 to April 2014.
Submitters have therefore questioned why the proponent has not undertaken a detailed
evaluation {in the PER) of its applicability in the proposed MMAs.

DPC.Response

Beach enclosures provide a physical barrier that prevent sharks from entering an area without
killing the sharks or other marine life. The Eco Shark Barrier company constructed a beach
enclosure at Googee Beach in December 2013 for a three month trial. The construction cost of the
structure was in the order of $250,000. The 300-metre wide enclosure stretched 73 metres out into
the water and was made of interlocking cross connectors constructed out of stretchable and
durable engineering polymer held in place by a series of anchors and buoys. This trial was funded
by the company and supported by the City of Cockburn.

Prior to the construction of the Eco Shark Barrier at Coogee Beach the Government had conducted
a study on the feasibility of beach enclosures, and provided $165,370 to the City of Busselton to
construct a trial enclosure. In January 2014 an enclosure at Old Dunsborough in the State’s south
west was constructed. The enclosure extended approximately 100 metres from the shore, ran
parallel with the beach for 300 metres, and was constructed from heavy gauge netting. The
specifications for the enclosure are similar to the low maintenance barriers used successfully on
the Gold Coast in Queensland and are desighed to prevent sharks from entering the area.

Enclosures are most effective at low energy beaches and are therefore not suited to all coastal
environments. It should also be noted that beach enclosures protect only swimmers and offer no
protection to surfers. The enclosure at Old Dunsborough remained in place until the end of April
2014. Initial feedback from the City of Busselton and beachgoers has been positive.

The Government has commissioned a review of the Old Dunsborough trial and is considering
potential opportunities for the deployment of similar beach enclosures at other low energy locations
in Western Australia. Pending the outcome of the review, additional suitable areas for enclosures
along the Western Australian coastiine may be identified.
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1.2.3 A number of submission contend that novel non-lethal alternatives including bubble
curtains, underwater deterrents {noise and light), and shark repellents have not been
sufficiently considered (in the PER). Submissions also request that further information is
provided on any future trials and opportunities for implementation.

DPC Response

Much of the research currently being undertaken into non-lethal shark deterrent and detection
technologies is being funded by the Government. Almost $2milion has been committed to
investigate bubble curtains, underwater deterrents such as flashing lights and sounds and personal
shark repellents such as the SharkShield device. A table detailing the individual research projects
currently funded by the Government was included at Appendix 3 of the Review of the Western
Australian Shark Hazard Mitigation Drum Line Program 2013-14 (the Review) (available on the
DPC website www.dpc.wa.gov.au) and is provided here for reference. The Government is
responsible for management of the research grant contracts, and receives regular progress reports
and updates as to the status of the research in each area.

These technologies, and others that are being developed elsewhere, are still in the testing phase.
While some show promise, no system is yet ready for confident take-up by the Government. It is
hoped that at some point in the future options may become available to either complement or
replace drum lines, however untii more testing has been completed the Government is not
prepared to replace drum lines with untested alternatives.
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Shark Detection
Project: .-, Researcher """} -Funding " % - Description
Sonar imaging and Curtin Umver51ty $273.468 Evaluate the effectlvenesge?;étrlt;?]gmogf

'| detsction of sharks

Centre for Marine Science
and Technology
(Dr Miles Parsons)

sonar for underwater
sharks, Identify the most likely
detection method and create a
framework for producing commercially

Hart)

viable shark detection.
Advanced vision system | University of Western $203,234 Develop an advanced vision system
for automatic shark Australia . for real-time automatic shark detection
detection and tracking School of Computer Science and tracking, by developing a novel set
: and Software Engineering of advanced image processing
{Professor Mohammed algorithms.
Bennamoun)
Development and University of Western ‘$252,417 Develop and test a low impact
testing of a low impact | Australia acoustic-based shark  detection
acoustic-based shark [ Schoot of Physics system.”
detection system. (Dr Shane Chambers)
Shark Deterrents
soProject i 1 Researcher Funding .| @00 Deserption: iy
Development and - University of Western $222,221 | Develop and test novel shak
testing of novel shark Australia deterrents including bubble curtains,
deterrents Oceans Institute underwater sounds and strobe lights.
{Assoc Professor Nathan
Hart)
Testing and University of Western $220,573 | Independently test and possibly
.| enhancement of existing | Australia enhance existing shark deterrents
shark deterrents Oceans Institute including electric devices, acoustic
{Professor Shaun Collin) repellents and chemical repellents.
Integrated surfboard Shark Shield Pty Ltd $300,000 Develop and test an integrated
electronic shark {Lindsay Lyon CEQ) surfboard electronic shark deterrent to
detetrent to protect protsct surfers.
surfers.
Characterisation and Curtin University $130,124 | Characterise and mask acoustic
masking of acoustic Centre for Marine Science ' signatures of beach-goers that may
signatures of beach- and Technology attract sharks.
goers that may attract {Professor Christine Erbe)
sharks.
A case of a mistaken University of Western $284,620 | Discover the visual, electrical and
identity? Discovering Australia hydrodynamic cues that trigger shark
the sensory cues that Oceans Institute attack and develop specific design
trigger shark attacks {(Assoc Professor Nathan criteria for shark repelient or masking

devices.
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1.2.4 A number of submissions contend that increasing the coverage and intensity of a
combination of mitigation measures which aiready are in place (detailed in the PER pp12-
15) such as aerial and surf patrols, monitoring of tagged sharks, education campaigns and
watning signage should be evaluated against the use of drum lines.

DPC Response

As described in the Review of the Western Australian Shark Hazard Mitigation Drum Line Program
2013-14 (the Review) (pp 6-7) the Government’s shark hazard mitigation strategies have evolved
over a number of years, with & number of phases of expansions of aerial patrols in both time and
space over a number of years, two rounds of funding provided to Surf Life Saving WA for jet skis, a
number of phases of funding input and development of the Shark Response Unit and Research
Divisions at DoF and phases of education campaigns undertaken including development of the
‘BeachSafe’ smartphone application and the SharkSmart website. Despite all of this, the seventh
fatality in three years occurred in November 2013. The Government did not consider the
provisioning of a further round of funding to Surf Life Saving WA for even more extensive aerial
patrols, funding the purchase of some more jel skis or commissioning extra beach signage to be
reasonable responses to such an unprecedented spate of fatal shark attacks.

None of the existing measures were removed or reduced, with research, aerial patrols etc.
continuing as before. The drum line program is intended to complement these measures.

Moreover, given the unpredictability of shark attack, and the lack of understanding of the factors
involved in these attacks, as well as the consequences associated with a further attack while
potential trials of ‘one measure versus another’ are undertaken, a comparative evaluation of the
effectiveness of shark hazard mitigation measures is considered to be neither necessary nor
practical.

1.2.5 Submissions strongly believe that further research needs to be done to identify
alternative non-lethal measures of reducing shark attacks.

DPC Response
See 1.2.3
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2. Marine Fauna

2.1 Predicted impacts — White Shark (Target Shark)

2.1.1 A number of submissions outlined that white sharks are globally threatened and are
listed under the Convention on International Trade in Endangered Species of Wild Fauna
and Flora (CITES) and that they are a listed migratory species under the Bonn Convention
(CMS). As stich, submitters do not support adding further pressure to white sharks. This is
particularly relevant given the activity is a key threat detailed in the Recovery Plan for White
Sharks (SEWPaC 2013).

DPC Response ,

The Government acknowledges the listing of the white shark under international treaties including
CITES and the CMS, and has recently held discussions with the secretariat of the CMS. The
Government also recognises the protection of white sharks in Australia under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and is aware that
mortality related to shark control activities is one of several threats to white shark populations
detailed in the Commonwealth Recovery Plan for the White Shark (the Recovery Plan). .

The importance of the Recovery Plan and the measures being taken to support the recovery of the
species are valued by the Government. The Government’s Shark Monitoring Network (SMN)
comprises 250 data recording and 24 satellite-linked real-time reporting devices. The program
commenced in 2009 and more than 140 white sharks, 200 whaler sharks and 20 tiger sharks have
been tagged with compatible acoustic transmitters. Since 2009, the satellite linked receivers have
generated almost 700 detection alerts from which numerous beach closures have been instigated,
contributing to beach user safety. The receiver network has benefited from additional government
funding ($2.5million) and infrastructure roll outs which have significantly improved the number and
geographic scale of both data logging and rezl-time receivers. This has not only provided an
increase in real time detections, but also a unique dataset for white shark (and other shark
species) movements around the south, south west and lower west coasts. Additional roll outs have
taken place during the summer of 2013-14, supporting the importance the Government places on
the receiver network, DoF is also actively involved in a further joint research project with CSIRO to
address the lack of knowledge of the size and trend of white shark populations in southern and
western Australia. This project will also aim to locate juvenile or nursery aggregation areas for
white sharks to enable new genetic and selectronic tagging techniques to be used.

It remains however that the Government has a cuty of care to the public of Western Australia. As
acknowledged by the Commonwealth Minister for the Environment in his letter to the Western
Australian Premier in granting a temporary exemption from Part 3 of the EPBC Act to permit the
trial program between January and April 2014, public safety is a paramount consideration and the
responsibility of all Governments. It is for reasons of public safety that Queensland and New South
Wales choose to continue their long running shark control programs. The Government's proposal
to set up to 60 static drum lines between 15 November and 30 April for three consecutive years is
significantly more conservative in time, space and design than the long standing shark control
programs operating on the east coast. All programs however address the issues of public safety
and economic interests, which are both considered within the definition of national interest. As
noted by the Commenwealth Minister for the Environment ‘one dces not have to agree with a
policy to accept that a national interest exempticn is warranted to protect against imminent threat
to life, economic damage and public safety more generally'.

The data and information collected during a three year program has the potential to add to the
knowledge of shark species in south western Australia, including genetic sampling, shark presence
data, local oceanographic data, telemetry, catch survivability, post release mortality and age and
growth through mark re-capture.
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2,12 A number of submissions contend that there is considerable uncertainty in the
predicted catch rates for the white sharks because:

DPC Response .
As a general response to the specific issues identified under this theme (which are responded to
separately below), the Management Plan specifies that:

1. Weekly catch data will be reviewed in the context of the risk assessment to verify catch data
against predictions.

2. Appropriate trigger criteria are to be discussed and agreed with the EPA and DoE as part of its
ongeing development.

These provisions will allow for contingency actions and an immediate review of the risks to be
considered if actual catches exceed those predicted in the risk assessment.

* of the variation and accuracy of predictions (<10) to actual number of white sharks
caught for the shark drum line trial {0); :

¢ predictions were based in part on results of the trial which was shorter than the ahnual
duration of the proposal (Nov-Aprii);

DPC Response

The catch of zero (0) white sharks captured in the initial drum line trial was consistent with a
prediction of less than 10. The nominal catch estimate of <10 white sharks {(per year), as outlined
in the PER, was based on qualitative comparison of the species’ catch rates in commercial and
research fishing programs in the Marine Monitored Areas (MMAS) in these times of the year, and in
consideration of marked differences in type and location of fishing gear used to generate those
data. :

« south westein coastal waters experienced high than historical temperatures during the
trial (detailed in the PER); and

DPC Response

Yes, inter-annual changes in temperature, circulation patterns and other environmental variables
have the potential to result in the number of actual catches varying betwsen years. The anticipated
number of less than 25 white sharks being captured over three years of the program, as presented
in the PER, takes this potential annual environmental variation into account. In addition, the
Management Plan has contingencies to deal with higher than expected catches.

« the PER did not consider movement patters of the white shark and the fact that they are
migratory species.

DPC Response

Movement patterns of white sharks in and beyond the MMAs are currently being investigated. In
terms of the program’s possible local impacts on the population, ‘the fact that they are migratory
species’ was clearly presented in the background section on white sharks in the PER. This
population trait requires that impacts need to be examined at a population level and not a local
level, which is the scale at which the risk assessment was completed. Similarly, the qualitative
comparison of the species’ catch rates in commercial and research fishing programs in Western
Australia that were used to generate the predictions (see above) have also included the fact that
white sharks are highly migratory.
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Given the above, submissions question whether the proponent has refined predictions,
considered environmental conditions and temporal and movement variables in predicting
catch rates for white sharks.

DPC Response

The predicted catches aré based on qualitative comparison of the species’ catch rates in
commercial and research fishing programs over a range of conditions. To improve understanding
of the effects of fine-scale environmental conditions in the MMAs, further data are being collected
" to identify environmental conditions that may lead to a greater or lesser frequency of white sharks
being present in the MMAs during the season of operation. It will take a number of years of data
collection to gather sufficient information to provide more precise annual levels but at such low
levels this is considered critical. As stated above, the anticipated catch levels of less than 10 white
sharks per year takes this variation into account.

21.3 A number of submissions question whether the proponent has considered
demographics such as sex ratios of white sharks expected to be caught as part of this
proposal and impact to the population viability. For example, if the majority of captured
white sharks were breeding females {as seen for the tiger sharks in the trial) would the risk
rating change?

DPC Response

The sex (and size) composition of catches is an important consideration in assessing the
sustainability of any fishing activity. However, given the low expected catches of white sharks, the
sex composition of these catches does not affect the risk profile and therefore the risk rating does
not change.’

In addition, in a demographic modelling context, the net contribution of males to population growth
is generally not considered. This is mainly because males’ net contribution to populaticn growth is
poorly understood and is complicated by peculiarities of elasmobranch reproductive biology, e.g.
diapause (temporary pause in embryonic development) and multiple paternity. Therefore, the risk
rating implicitly considers the catch being comprised exciusively of female sharks.

2,14 Submissions contend that the cumuiative impact to the south western Australian
population of white sharks has not been fully considered. For example, the south western
Australian white shark is known to migrate t6 South Africa where a lethal shark control
program is also in place. Submitters contend that consideration should be given to the
combined impact of removal of migratory sharks across their tull distribution to obtain a
more accurate picture on the impact of the program on the population.

DPC Response

A single white shark is known to have migrated (in both directions} between South Africa and
Woestern Australia but despite subsequent tagging of many more sharks with satellite and acoustic
tags, this movement pattern has not been observed again. Blower et al. (2012) concluded that
“gene flow is ... severely restricted across oceans'. Thus, there is not strong evidence that this is a
commeon ‘migration route’ or that the additional mortality of white sharks in South Africa is
significant to the south western Australian population or vice versa.. However, the cumulative
impact of various sources of fishing mortality across the population’s known distribution in south-
western Australian waters is relevant and was considered in the modelling.
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2.1.5 Submissions contend that there is a high level of uncertainty regarding the population
estimates of the south western Australian white shark. The estimates provided in the PER
outline that the size of population is likely to be in the range of 3,400 to 5,400 and that it has
remained stable or been increasing over the past decade. Submissions contend that this is
at odds with the most contemporary peer-reviewed estimates which outline that the
genetically effective (breeding} population size is approximately 700 breeding individuals
and close to thresholds at which adaptive potential may be lost (Blower ef al. 2012).

DPC Response .

As Blower et al. (2012) clearly acknowledge, their estimates have wide confidence intervals and
are pretiminary due to low numbers of genetic markers and samples. The results of the study must
therefore be interpreted judiciously. As such, the effective genetic population size estimate of 700
breeding individuals should not be considered as an estimate of absolute contemporary
abundance for this population. Nevertheless, an estimate of 700 breeding individuals is not
inconsistent with a TOTAL population size of 3,400 to 5,400 individuals (i.e. total includes
juveniles, immature and mature adults) as presented in the PER. It is important to note that
breeding individuals of all species make up only a proportion of their total population size.

The methodology used in the DoF white shark population estimate uses an established
methodology for calculating population numbers of shark species. For example, the use of catch
data and observer reports forms the basis for a major review of the biology and status of white
sharks conducted in 2001 by CSIRO (Malcolm et al. 2001). The use of mitochondrial DNA
(mtDNA) for laboratory based population estimates however has been challenged as a means for
determining population abundance (Bazin et al. 2006).

2.1.6 Submissions are seeking a clear and concise response on how the population
estimate for south western Australian white shark population in Blower et al. 2012 were
utilised in the proponent’s risk assessment,

DPC Response

The population estimates used in the PER were found to be well within, and at the lower end of,
the 95% confidence intervals for the estimate provided by Blower et al (2012}. Thus, noting the
uncertainties for both approaches, the current white shark population estimates from the modelling
and the genetic analyses were not inconsistent (see 2.1.5 above). In addition, Blower et al. (2012)
acknowledged that their estimate of historic white shark population size (HNe )(2,218 — 330,000)
“may have an indeterminate temporal and spatial scale" that is "potentially unrelated to the CNe
[current breeding population] estimates”.
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2.2 Predicted impacts ~ Tiger Shark (Target Shark)

2.2.1 A number of submissions contend that the tiger shaik is being unduly targeted and
should not be considered a ‘target shark’ given they have not been responsible for any
Western Australian fataiities in 80 years.

DPC Response

The potential threat that tigers sharks pose to water users in Western Australia should not be
underestimated. According to the Australian Shark Attack File, tiger sharks are believed to have
been responsible for 59 unprovoked fatalities of a total of 156 in Australian waters in the last 100
years. White sharks are believed to have been responsible for 54 unprovoked fatalities in the last
100 years. Tiger sharks are therefore consistently listed as one of the top three most dangerous
shark species. The International Shark Attack File (ISAF) states “the white, tiger and bull sharks
are the "Big Three" in the shark attack world because they are large species that are capable of
inflicting serious injuries to a victim, are commonly found in areas where humans enter the water
and have teeth designed to shear rather than hold". The ISAF, in describing the tiger shark also
states “the tiger shark is second only to the white shark in number of reported aftacks on humans.
Its large size and voraciousness make it a formidable predator in the ocean. Tiger sharks can be
curious and aggressive towards humans in the water and must be considered with a great deal of
respect.” '

The tiger shark’s distribution is known to extend along the Western Australian coastline to as far
south as Cape Leeuwin. As saen through the higher than expected numbers caught during the
drum line trial program that ran between January and April 2014, large tiger sitarks are present in
the proximity of highly populated metropolitan and south west beaches and surf breaks,
highlighting the potential risk to water users from interactions with tiger sharks. It would be remiss
of the Government, when designing a shark control program that. aims to offer an additional
measure of protecticn to water users, to disregard one of the top three most dangerous shark
species globally. For the Government to wait for a tiger shark to be implicated in a fatal attack
before including it as a target species, with evidence to support its listing as one of the world’s top
three most dangerous shark species, would be negligent.

2.2.2 The Proposal considers that there will be a ‘low risk’ to the tiger shark population
through capturing an estimated 900 tiger sharks over the three year period, This is because
the tiger shark population is in reasonable condition, tiger sharks are relatively resilient to
exploitation and the proposed catch is about 50% of historical catch levels in fisheries that
are now closed. However, submitiers contend that this risk rating is not justified because
the proponent has not addressed the following:

* The demographics including size and sex ratios of females to males expected to be
caught as part of this proposal and the impact to the viability of the tiger shark
population. Given the trial resulted in a ratio of 4 females to every 1 male tiger shark
caught (for large 23m size class) submissions contend that such bias in catches is likely
to have a disproportionate efiect on population recovery and maintenance.

DPC Response

The PER did take into account the sex ratio and life history of tiger sharks and expected catches.
The consideration of these characteristics contributed to the increase in risk rating from ‘negligible’
to ‘minor’ over a three year period of the program. The PER also states that a full risk assessment
should be undertaken at the end of the three year period, assisted by sampling of tiger sharks from
the MMAs and other sampling programs in Western Australia. Even with the sex ratio, catches by
this program still represent a relatively low level of exploitation on a very widely distributed stock
that now has minimal level of captures by other sectors (see full details in.the PER and also at
.2.1.3 of these responses). _
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* Submissions contend that the proponent’s assessment of the consequence of the
predicted catch rates for tiger sharks has not taken inte account movement patterns and
the fact that they are migratory.

DPC Response

As considered for white sharks in 2.1.2, it was highlighted in the background to the analysis of tiger
sharks that they are a wide ranging species that takes seasonal excursions. The scale of the
assessment needed to be state-wide and this was the scale at which the assessment was
undertaken. More detailed understanding of the movement patterns of tiger sharks in and beyond
the MMAs are being investigated (see Stevens et a/. 2009).

* Submissions contend that the proponent has insutficiently investigated cumulative
impacts to the tiger shark population because there has been no estimate provided for
ongoing illegal, unreported and unregulated caich estimates of this population,

» A number of submissions question the proponent’s reference and comparison to
commercial and recreational historical catch levels as a benchmark for this proposal
given the lack of evidence to support histerical catch levels were ever sustainable.

DPC Response

This was investigated in detail within section 4.2.3 the PER. One of the key lines of evidence that
catch levels were sustainable is that there was no decline in commercia! catch rates during the
period when the highest tiger shark catch levels were occurring (early to mid-2000s). In addition,
these commercial catch rates will implicitly incorporate any impacts that may arise from illegal,
unreported and unregulated (IUU) catches as, if IUU catches were significant, this would be
reflected in declining commercial catch rates.

Importantly, the evidence shows that historic catches of tiger sharks at levels well above that
expected to occur annually during the proposed drum line program and sustained for a longer
period did not appear to significantly impact the sustainability of the Western Australian tiger shark
population. Thus, the impacts of the proposed activities are likely to be relatively minor compared
to previous catches (see Heupel and McAuley 2007 and Salini et al. 2007 for more information).

While it has been commented that tiger sharks are protected under the Fish Resources
Management Act 1994 (WA), this protection applies to alf whaler sharks with an interdorsal fin
length of 70cm or greater, taken from the waters of the South Coast or West Coast Regions. The
maximum size limit for fishing for whaler sharks was introduced due to overfishing of larger dusky
and sandbar sharks, however there is also concern over the suitability of large whaler sharks for
human consumption due to higher than recommended concentrations of heavy metals in their
flesh. This protection applies to dusky, bronze, sandbar, bull, spinner and tiger sharks, and was not
legislated specifically to protect tiger sharks.

+ Submissions contenct that given no estimates are provided for the size of the tiger shark
popuiation in the PER there is no evidence to support the ciaim that there will be no
measurable impact on the tiger shark population (stock assessment).

DPC Response

It is important to recognise that lack of a population estimate(s) does not equate to an inability to
manage exploitation. Many fisheries around the world are managed via proxies for population size
(including catch rate trends and/or estimates of fishing mortality). Trends in catch rates and/or
fishing mortality can thus be used to infer how a fished population is tracking with respect to levels
of fishing pressure or levels of catch. Furthermore, even levels of catch can be successfully used
to determine the status of how a fish population is performing under a regime of exploitation. This
has been, and remains, a basic tenet of assessing fisheries sustainability and which has been
applied to sharks species caught in the drum line program. Consideration of the expected levels of
tiger shark catch against historical catches does, as stated above, suggest that the impacts of the
proposed activities will be relatively minor compared to previous catches.
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2.2.3 A number of submissions noted that the PER did not evaluate the suivival rate of
released tiger sharks (and other released animals) from the trial. Submissions request that
the proponent undertakes an evaluation based on observations from the trial and through a
review of the scientific literature that has examined the impact of cafch and release
protocols in other fish species. §

DPC Response

A study by Afonso and Hazin (2014) showed no recorded tiger shark post-release mortality,
suggesting that tiger sharks are particularly robust to line capture. However. as the hooks used in
the trial and proposed for the next three years are unique (i.e. very large compared to those used
in other programs), results from other studies of post-release survival, even for the same species,
may not be comparable. Thus, until empitical data demonstrate otherwise, for the purposes of the
risk assessment and predicted catch levels, the precautionary principle has been applied to aflow
for a post-release mortality of close to 100%. This suggests therefore that given post-release
mortality is not expected to be 100%, the impacts of the program should be even lower than those
predicted in the risk assessment.

Measures will be taken where possible, as part of the three year program, to assess the post
release survival of released tiger sharks through the application of internal acoustic tags or fin
mounted PAT/PSAT or SPOT tags. It should be noted that this type of tagging will only be
undertaken upon consideration of the condition of the animal and the safety of the crew on board
and in consultation with relevant research divisions and project scopes. See 2.9 and “Response to
the Peer Review” of this-document for further details.
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2.3 Predicted Impacts — Bull Sharks (Target Shark)

2.3.1 Submissions contend that there was no information provided in the PER to assess
likely impacts on Bull sharks which is listed as ‘totally protected fish’ under the Fish
Resources Management Act 1994, Submissions highlighted that no data was presented
regarding their population, distribution, movement or migration, or ecological functioning in
the PER.

DPC Response : .

Based on historical commercial and research data, bull sharks are relatively rare in marine waters
of south west Western Australia and are largely restricted to estuarine regions. Complementary
with their rarity, it was assessed that bull sharks are not a major ecological component of the
marine shark community off the Western Australian coast. Additionally, due to their scarcity in
marine waters in Western Australia, it is expected that the catches of bull sharks in the program will
be rare.

Notwithstanding this, bull sharks, together with tiger sharks and white sharks, are considered one
of the top three most dangerous-sharks globally. The Australian Shark Attack File lists the white,
- tiger and bull sharks as identified in fatal unprovoked shark attacks on humans in Australia. The
International Shark Attack File (ISAF) states “the white, tiger and bull sharks are the "Big Three” in
the shark attack world because they are large species that are capable of inflicting serious injuries
to a victim, are commionly found in areas where humans enter the water and have teeth designed
to shear rather than hold”. The bull shark is known to have been responsible for a fatality in a lower
estuary of the Swan Canning Riverpark in Perth's. metropolitan region in the 1920s, and there are
several recorded cases of fatal attacks by bull sharks on Australia’s east coast.
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2.4 Predicted Impacts —~ Non-target sharks and marine fauna

2.4.1 Submissions contend that there has been a lack of consideration under Matters of
National Environmental Significance in the PER (pg 72) for the migratory Shortfin mako
shark which is listed under the Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act), particularly given that five were caught as part of the frial.

DPC Response

The PER specifically considered the risk of the program to shorttin mako {pp 59 and 73). As noted
below Table 12 on page 73 of the PER, while the shortfin mako did not appear on the EPBC Act
Protected Matters Report for either the metropolitan or south west MMA consideration was given to-
the shortfin mako due to it being listed as a migratory species under the EPBC Act.

Catches of shortfin mako sharks, /surus oxyrinchus, during the trial were lower than ongoing
bycatch in Western Australian commercial fisheries (cumulatively, in the order of 2 = 5 tonnes per
year). The commercial fisheries bycatch figures for Western Australia for shortfin mako sharks are
again negligible relative to the estimated total Australian catches (130150 tonnes} of shortfin mako
together with the likely magnitude of unreported catches by high seas fleets in international waters.
It should be noted that in the Northwest Atlantic swordfish longline fishery, shortfin mako sharks
represent one of three sharks commonly taken as bycatch, with thousands of tonnes of bycatch
caught each year, of which approximately 30-50% die either on the line or post-release (Wimmer et
al, 2014). This fishery has received Marine Stewardship Council (MSC) third party sustainability
certification. Proposed ongoing catches of between five and 20 individuals per annum for three
years as part of the drum line program represents a negligible risk fo the sustainability of the South
East Indian Ocean population(s).

2.4.2 A number of submissions contend that the considerations given for the Dusky whaler
{which is currently under consideration for EPBC Act listing) is insufficient and the risk
rating appears overly dismissive. Submissions detail that it would not take a high number
of this shark to be caught for the risk to the population {0 increase significantly.

DPC Respanse

DoF is acutely aware of the risks of mortality on adult dusky sharks, a species which has a long
history of exploitation but for which such exploitation was noted to be sustainable only if targeted at
very young age classes. This risk was clearly identified prior to the initial drum line program
(Appendix 6 of the PER) and was also detailed in section 4.2.3 of the PER. However, the level of
capture that would result in an unacceptable risk was nof realised by a significant margin. With
better understanding of the migration patterns of larger dusky sharks, it is unlikely that their level of
capture will increase to levels (i.e. greater than 30 adults per year) that would require additional
management actions. Furthermore, the Management Plan has contingencies to deal with higher
than expected catches in the highly unlikely situation that this arises (see McAuley et al. 2007 for
more information).
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2.4.3 Submissions question what contingency measures are available or in place for non-
target sharks and marine fauna (by-catch) in the event that the catches of non-target sharks
and marine fauna are above predictions.

DPC Response
The three year program has been designed to minimise bycatch of non-target sharks and marine
fauna through the inclusion of the following:

1.

10.

11,

A larger than standard approximate 25/0 circle hook. The use of a large hook proved
successful in reducing non-shark bycatch in the trial program with only one north-west blowfish
and seven rays caught in the metropolitan region, all of which were released alive. The
smallest shark to be captured was 153 c¢m total length, with only 22 sharks less than 200cm
total length caught on the drum lines. Of these, all were released alive with the exception of
one. This compares to sharks caught on drum lines in Queensland in 2013 using a 14/0 J
hook, with 276 sharks under 200cm caught, with 41 less than 100cm in length. 118 sharks
between 200 and 300 cm in length were caught and only 36 sharks >300cm. The fate of these
animals is not disclosed.

A limited number of drum lines. Up to a maximum of 60 static drum lines will be deployed at
any one time.

A limited area in which static drum lines are to be deployed (<0.1% of Western Australian
waters and <1% of the Western Australian coastline).

Monitoring of static drum lines to occur between 0600 and 1800 hours, seven days a
week. This high level of commitment to monitoring and servicing drum lines is far more
extensive than any other jurisdiction undertaking shark control activities.

A limited time in which static drum lines are to be deployed (<6 months each year).

The remaval of static drum lines beiween 1 May and 14 November each year to avoid
annual whale migrations. Despite the very low risk of whales interacting with drum lines, the
Government is proposing to remove the drum lines through the winter months.

A preference for the use of shark as bait to reduce interactions with other matine
species. The Government is committed to monitoring bait usage and captures to assess
possible correlations between increases in catch of non-target species and the type of bait
being used and respond accordingly. During the trial program there appeared to be a
correlation between the use of locally caught salmon and interactions with rays in the
metropolitan region. The use of salmon was subsequently discontinued to reduce the potential
for interactions with rays. It is hoped that, where available, the use of shark as bait, together
with catch rates, will provide useful information on bait/catch correlations. Where shark is not
available, consideration will be given to using less oily fishes to aim to reduce the level of
scavenging, particularly by undersize tiger sharks.

No deployment of nets or any net meshing program. In contrast to the Queensland and
Kwazulu-Natal shark control programs, the Government has committed to not including nets
as part of the program. Despite criticisms that the exclusion of nets from the drum line
configuration will reduce the effectivenass of the program in offering protection 10 water users,
the indiscriminate nature of nets and the high level of bycatch taken mean the Government is
hot prepared to deploy any nets or net meshing system off of Western Ausiralian beaches.
Defining only three target species of 300cm TL or greater. All animals caught on drum
lines that are less than 300cm TL will be released alive wherever possible. Only white, tiger or
bull sharks that are 300cm TL or greater will targeted in an attempt to reduce the
environmental impact of the program. This is despite the International Shark Attack File stating
“...realistically, almost any shark in the right size range, roughly six feet (1.8 meters) or
greater, is a potential threat to humans because, even if a bite is not intended as a directed
feeding attempt on a human, the power of the jaw and tooth morphology can lead to injury”
and the Queensland shark control program targeting sharks greater than two metres.

The setting of hooks a suitable distance below the surface of the water to avoid
interactions with seabirds. No interactions with seabirds and the drum lines were recorded
during the trial period.

Maintenance of detailed records of all catches for weekly monitoring of catch data to
identify potential trigger points. Extensive data collection will be undertaken and provision
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of all catch to the relevant authorities for ongoing assessment, species identification and
monitoring of catch levels.

12. The provision of training in animal handling and best practice techniques to Increase
the chance of survival of non-target species. The Government is committed to engaging
with the DPaW, DoF and other experts to provide contractors with additional guidance and
direction on the humane handling of marine animals.

13. Observers to be aboard each vessel on the first day of deployment and on a defined
number of trips thereafter. Observers will be officers from agencies including, but not limited
to, DoF, DPaW and DPC.

As per section 4.2.3 of the PER, the risk evaluation for all non-target species and other marine
fauna is negligible with risk scores of zero for all except the dusky shark which has a risk score of 1
(for more information on dusky shark catch see 2.4.2). Following the implementation of the above
measures, if the catch rates of non-target species and marine fauna exceed predictions
contingency measures will be implemented which may include the following:

effort reductions achieved through non-baiting of drum line hooks overnight;

variation of bait types;

inclusion of acoustic pingers on drum lines (|f interactions with whales and/or dolphins);
increased effort of patrols if catch exceeding predictions in a particular location;
additional observer trips; and

a within-season review of the program.

The contingency measures detailed above will form part of the Management Plan.
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2.5 Predicted Impacts — Ecosystem

2.5.1 The Proposal considered that broad scale ecological impacts are ‘negligible’ on the
grounds that there was no evidence that there were ecological impacts on the ecosystem
associated with shark removal during the height of the shark fishery in the region. However,
no historical research from fisheries is present to support this assertion and a growing
level of evidence of the effects on marine ecosystems as a resuli of the removal of apex
predators are increasingly being identified (Ruppert et al. 2013, Ferretti et al. 2010, Helthaus
et al. 2012). Thus, submitters contend that the posited absence of such impacts in the past
merely reflects a lack of research on this topic and is not grounds for dismissing the issue
in the present day.

DPC Response

As evaluated in section 4.2.3 the PER, a major decline in all apex predators over a prolonged time
period is required to generate significant impacts in ecosystem functioning. Removal of predators
in this context occurs at the population level and not at the individual level. As also outlined in the
PER, the suite of shark species in the West Coast Bioregion has not been subject to levels of
overexploitation that have resulted in changes. recorded elsewhere. Furthermare, historical
research was presented in the PER to support the lack of change in community structure of the fish
communities of the West Coast Bioregion.

Extensive analyses and modelling of the State’s fisheries was undertaken for the period from 1976
to 2005 to specifically examine the issue of trophic impacts (Hall and Wise 2011). This research
included data from all fisheries in all Bioregions throughout the State, including shark fisheries. As
is standard for all FRDC reports, this report was peer reviewed by FRDC before finalisation and
publication.

Hall and Wise (2011 p-2) concluded that “...there is no evidence from the commercial fishery data
that, from 1976 to 2005, there has been any reduction in trophic level or mean maximum length
that would be expected from fishing down the food web, and thus, it appears that, at this time,
ecosystem services have not been affected by fishing or other factors”. These analyses included
the catches of sharks (and other species) removed at the height of targeted fishing.

As fisheries management has significantly reduced the spatial extent and levels of shark fishing
effort (36% in the West Coast Bioregion and more than 50% in the South Coast Bioregion;
suspension of shark catches by the Northern Shark Fisheries since 2009; commercial protection of
all shark species and maximum commercial and recreational size limits for whaler sharks in South
Coast and West Coast Bioregions) any increases in catches by the program are more than offset
by previous reductions in commercial and recreational fishing for sharks.

A
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2.6 Predicted impacts — Temporary drum lines

2.6.1 Submissions contend that the proponent has not sufficiently assessed the
environmental impacts of the temporary drum line component of the program because it
was reliant on the results and data collected from the trial. As the temporary drum line
component could be deployed anywhere in state waters (temperate and tropical waters) and
at any time of the year, submissions have questioned the utility of the result and data from
the trial for the purpose of predicting and assessing impacts from the temporary drum line
component.

DPC Response

The assessment of the potential impacts resumng from the depioyment of temporary drum lines
was based on 15 months of data from DoF in relation to the imminent threat policy, and on data
from the 14 week drum line trial. '

The DoF imminent threat policy has been in place since October 2012. Between October 2012 and
January 2014 capture gear was set three times, and decision sheets prepared on another two
occasions but with no capture gear subsequently séet. No environmental impact from having .
deployed less than ten drum lines in 15 months under imminent threat has been recorded.

During the trial drum line program between January and April 2014, deployments of temporary
drum lines in response to sharks considered to be posing a threat to public safety were undertaken
five times, with four of those occurring in the one day in response to the same shark moving
southwards through near shore metropolitan waters. .

Any lines deployed in response to a shark posing a threat or following an attack are closely
monitored for the duration of their deployment. In responding to a threat lines are deployed and
monitored for up to one hour. In responding to an attack lines are deployed and monitored for up to
one week. Close monitoring of the lines maximises the opportunity for avoiding capture of non-
target animals, and in the unlikely event that a non-target animal is caught, close menitoring
increases the chances of successful release.

An analysis of the frial drum line program catch data found there to be no significant environmental
impacts of deploying a maximum of 60 drum lines permanently for a period of 14 weeks, with only
eight non-shark species captured (seven rays and one north-west blowfish) on the lines, all of
which were released alive. In considering that the impact from having static drum lines in the water
permanently for 14 weeks posed no significant environmental impacts, the Government considers
that any impacts resulting from the temporary deployment of a maximum of five drum lines for up
to one hour in response to a shark considered to be posing a threat to the public or for up to one
week following an attack, and given the close monitoring of the temporary lines during the duration
of their deployment, is also likely to result in no significant environmental impacts. ‘
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2.7 Marine Sanctuary Zones

2.7.1 Submissions contend that the proposal (static and temporary drum iine deploymem)
should not be permitted within marine sanctuary zones,

DPC Response

As stated in section 2.5.3 of the PER, static drum lines will not be deployed within-any gazetted or
proposed marine sanctuary. or gazetted or proposed marine recreation zone in any Western
Australian marine parks as designated under the Conservation and Land Management Act 1984.

With regard to temporary drum lines, in considering the submission to the EPA by DPaW and in
line with details already contained with the Draft Management Plan under section 3.2.3,
appropriate consultation will be held between DoF and DPaW prior to the deployment of temporary
drum lines within any marine protected areas. It must be noted, and as acknowledged by DPaW,
that in order to maximise the chances of capture of a shark posing a threat or following an incident,
it may be necessary to deploy temporary drum lines within no-take areas. However, as per its
submission, DPaW will provide details of the locations of long-term scientific research and
monitoring sites to DPC and DoF in order that the deployment of temporary drum lines can, as far
as possible, be managed to avoid these important areas.
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2.8 World Heritage Areas

2.8.1 The proponent suggests that the ecological impacts on the twd regional World
Heritage Areas (Shark Bay and Ningaloo) wili be minimal as few (if any) drum line
deployments would accur in these areas. Submissions contend that this assertion ighores
the fact that white and tiger sharks are wide-ranging, with individuals capable of moving
over much of the coastline of WA. As such, ithe connectivity of the population at this scale
means that the proponent cannot dismiss potential impacts of the annual removal of
upward of 40 tonnes of largely fernale tiger sharks on these World Heritage Areas merely on
the basis of deployment strategies.

DPC Response

Despite the fact that the locations of any static drum lines would be at least 500km away from
Shark Bay and Ningaloo, the conclusion that there would be minimal ecological impacts on the two
regional World Heritage Areas is also based on the following;

* The Gascoyne Bioregion (which includes the World Heritage areas of Shark Bay and Ningaloo;
refer to Figure 3 on page 7 of the PER) is towards the northern end of the range of white sharks
in Western Australia. .

* As the Peer Review Report of the PER acknowledges, “the reduction in effort (in fisheries
identified as having the largest white shark catches) has likely resulted in a reduced impact on
the white shark population by means of reduced bycatch and (increased) survival through the
release of some that are caught”. _

* Aside from shark control programs, white sharks have been totally protected in Western
Australia, South Australia and around Australia since 1887. Thus any unintentional captures of
white shark require immediate release.

e Total catches. of tiger sharks have dramatically declined since the late 2000s due to
management and other industry factors not related to the stock (seg 2.2.2).

* As indicated in 2.5 it is contended that the potential for any broad scale ecological impacts are
more than offset by previous reductions in commercial and recreational fishing for sharks. The
study by Hall and Wise (2011} indicated that ecosystem services of the Gascoyne Bioregion
have also not been affected by fishing or other factors.

It is therefore unlikely that the magnitude of capture of white and tiger sharks by the drum line

program will produce measureable ecological impacts to the World Heritage Areas of Shark Bay
and Ningaloo.
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2.9 Proposed management measures

2.9.1 Submissions contend that the proponent has not adequately addressed the
requirements of Table 1, section 2 of Work and oufput required, detailed in the
Environmental Scoping Document (ESD) (Appendix 1 of the PER). It is also considered that
standard protocols (particularly for euthanasia methods and animal condition assessment)
to ensure animals are treated humanely and mortality to by-catch is minimised should be
provided in detail. Submissions therefore contend that the following needs to be addressed,
included and/or further expanded in the final Management Plan:

* Measureable objectives that are linked to the proponent’s predictions to maintain
population viability for target sharks and avoidance and minimisation of impacts to
reduce mortality to non-target sharks and marine fauna.

DPC Response

As per the “anticipated annual catch levels “and “risk evaluation” defined in section 4.2.3 of the

PER for each species, acceptable catch levels have been developed for each of the target species

which will allow for the monitoring of catch towards the specified levels. The acceptable catch

levels of target species are:

o White sharks: 25 white sharks over three years. Measures will be taken, where possible, o
assess the post release survival of released white sharks through the application of internal
acoustic tags or fin mounted PAT/PSAT or SPOT tags. It should be noted that this type of
tagging will only be undertaken upon consideration of the condition of the animal and the safety
of the crew on board and in consultation with relevant research divisions and project scopes.
See "Response to the Peer Review” for further details. It should be noted that an average of 6.4
white sharks were caught each year over the ten years between 2004 and 2013 in the
Queensland Shark Control Program. The fate of these animals are not published.

» Tiger sharks: 300 per year. Once again, measures will be taken where possible to assess the
post release survival of released tiger sharks, however. only upon consideration of the condition
of the animal and the safety of the crew on board and in consultation with relevant research
divisions and project scopes. It should be noted that an average of 234.4 tiger sharks were
caught each year over the last ten years between 2004 and 2013 in the Queensland Shark
Control Program. The fate of these animals is not published.

¢ Bull sharks: 10 over three years. It should be noted that an average of 102.7 bull sharks were
caught each year over the ten years between 2004 and 2013 in the Queensland Shark Control
Program. The fate of these animals is not published.

For more information on how the Governmant proposes to avoid and minimise impacts to non-
target species and marine fauna please see response 2.4.3.

« Clarification on whether drum lines are baited at night as submissions contend that
animals left overnight (>12 hours) will have a higher level of mortality (particularly
relevant to non-target sharks and marine fauna).

DPC Response

Drum lines will be baited, at a minimum, at the start and end of every patrol each day. Contractors
will be required to operate between the hours of 0600 and 1800. During the summer months
however, many pecple enter the ocean prior to 0600. If drum lines were not baited overnight, this
could mean that in some areas, particularly those beaches furthest from the boat launch site, may
not be baited until at least 0700. This would result in early morning swimmers and surfers entering
the ocean with no protection offered by the drum lines.

Under the Queensland Shark Gontrol Program equipment is Serviced every second day, New
South Wales service their nets each weekend day and for nine weekdays per month and in
Kwazulu-Natal gear is checked 20 times per month. The Government's proposal to monitor the
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drum lines for up to 12 hours each day, every day, for the duration of the program® represents a far
greater commitment to monitoring of drum lines, and therefore potential to successfully release
bycatch, than any other shark control program.

* Toreduce animal suffering and death, the optimum period for baiting drum lines and also
the maximum period between checking/inspecting of baited drum lines must be
specified.

DPC Response ‘
Contractors will be required to operate between the hours of 0600 and 1800, seven days a week.
They will be required to service the drum lines and re-bait all hooks on the first patrol of the day,
and at the end of each day. Contractors will also be required to record the following data; drum line
GPS, the time each drum line is inspected, the bait used, the amount of bait used, the time the
hook is baited and any signs of damage, loss, vandalism or wear and.tear to the gear. In addition,
if an animal is found on a line contractors will also ke required to record data which may include all
or some of the following; the species and sex of the animal, the condition of the animal, how the
animal is.hooked, multiple measurements of the animal including total, interdorsal and fork lengths,
the action taken (released or destroyed), tag the animal and record the tag numbers used, record
the animal’s condition upon release, take all required photos and record photo numbers, and, if the
animal is destroyed dispose of animal within 3 nautica! miles and record the disposal location. in
addition to this contractors may be required to record local oceanographic data at the point of
animal capture including water temperature, water depth, salinity and dissolved oxygen.

Given the high level of data recording and actions to be undertaken should an animal be caught on
the line, and not accounting for any unforseen activities or impediments including adverse weather
conditions, opposition ‘activism, or a requirement to deploy temporary drum lines, it would be both
impractical and unrealistic to impose a set baiting/inspection schedule upon the contractor.

* A standard operating procedure for euthanasia that includes details of anatomy and
location of brain (for all species that are likely to be encountered), point of aim, specified
firearm and ammunition to be used, as well as criteria for assessing death in shot
animals should be prepared and used to train operators.

DPC Response .
Specific guidelines for euthanasia and assessment of animal condition are being progressed based
on advice provided by DoF and DPaW and will be finalised in the Management Plan.

¢ Guidelines for assessing suitability for release, for the range of animals that could
potentially be encountered, should be prepared and used to train contractors.

DPC Response
Guidelines for assessing the suitability for release of animals are being developed based on advice
provided by DoF and DPaW and will be finalised in the Management Plan.

2 Notwithstanding an inab'lly to operate due to indement weather :
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e An evaluation by the proponent of whether contractors either have the required skills for
euthanasing and assessing the health status of caught animals or an undertaking that
they will be given suitable training in application of euthanasia methods and the
assessment of injuries and health status of caught animals.

DPC Response
As per Part B Section 4({b) of the tender document “Shark drum line Deployment, Management and
Associated Services: DPC1605” the respondent is required to demonstrate the following:

(i) The organisational capacity fo perform the Customer Contract inciuding relevant skills and
experience within the organisation in performing similar requirements.

(i) Suitably qualified personnel, and outline their role in providing the services described in this
Request, including experience in the handling of large marine animals.

(iii) Staffing levels on the vessel to underiake the services safely.

(iv) Firearms licences and associated provisions

(v} Contingency planning and capability including the ability to deploy aiternative staff and a
substifute vessel of similar performance, specifications and equipping in the event of a mechanical
breakdown or unserviceability.

(vi) The ability fo undertake and record accurate size measurement of marine animals on and
alongside the vessel.

(vii) The ability to undertake basic research as required, such as species identification, sexing, size
measurement and fin tagging.”

Despite a requirement in the tender process to engage with suitably qualified personnel, the
Government is committed to providing suitable training prior to the commencement of the contract.
Training will be provided to ensure contractors are familiar with the correct methods for humane
euthanasia of large sharks and suitably identifying the condition of an animal. Guidelines based on
the training will also be included in the Management Plan and ongoing support and assistance
provided to the Contractors via Dof.

¢ Training in disentanglement procedures of large marine animals should be passed on to
contractors (if contractors lack sufficient expertise) prior to undertaking any drum line
operations. The time it takes for the contractor to get in touch with the Operations
Manager and relevant Department of Parks and Wildlife (DPaW) personnel may resuli in
the death of large non-target marine species.

DPC Response

The West Coast Rock Lobster Managed Fishery, in conjunction with DPaW has updated its Code
of Practice which outlines the procedures for commercial fishers in responding to whale
entanglements in rock lobster pot ropes. This Code of Practice is considered industry best practice
in responding to whale entanglements. The Code of Practice encourages fishers to participate in
whale disentanglement workshops to become familiar with the disentanglement team and follow
safe practice procedures when responding to an entanglement. Due to the high risk, dangerous
and unpredictable nature of disentanglement operations, commercial fishers are advised not to
attempt a disentanglement procedure themselves without the assistance of DPaw. The Code of
Practice requires commercial fishermen to report entanglements as scon as possible and to
monitor the entanglement situation, with due regard for the safety of the vessel and the whale, until
assistance teams arrive.

Given the contractors will be operating between 0600 and 1800 seven days a week, and the actual
risk of a whale becoming entangled in a drum line is low, and even lower between the months of
November and April, the chances of timely notification to the DoF Operations Manager and the
disentangiement team at DPaW is high (and no different to that offered by commercial rock lobster
fishermen who are not necessarily fishing every day).
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In addition to this, in acknowledging a desire to reduce wherever possible the chances of capture
of large non-target marine animals in the drum lines, the disentanglement team will form part of the
training provided to contractors prior to the commencement of operations. The advice given to the
contractors will be in line with the Code of Practice and the Government will not be asking
contractors to undertake disentanglement procedures themselves.

« The compliance plan (Appendix 2, pg 14) should inciude a feedback Joop that means that
lessons learnt during the program can be fed back into the Management Plan and
incorporated in ongoing drum line operations. This is important to ensure the program
can be changed/improved with increasing knowledge and experience.

DPC Response -

The Government is committed to ongoing assessment and improvement of the program, with a
number of recommendations and suggestions arising from the Review of the Western Australian
Shark Hazard Mitigation Program being incorporated into the three year proposal. The
Management Plan allows for annual reviews of the program and a review at the end of the three
year program, as well as ad-hoc reviews of the program should the situation require. It is
anticipated that the reviews will offer the opportunity for feedback and improvement of the program.

As seen during the trial program that ran from January to Aptil 2014, improvements were
incorporated into the operations in both the metro and south west regions, with adaptations of fire
arms, measuring equipment and tagging procedures adopted through the 14 week program. The
Government is committed 1o ensuring operations are improved wherever possible, however it must
be noted that operations must be undertaken in line with legislative conditions and restrictions.

* Should the drum line program continue, each vessel should have an experienced and
independent scientific observer collecting detailed biophysical data (species, gender,
length etc.) for analysis, and all released sharks should be tagged with acoustic tags, if
not satellife telemetry.

DPC Response

The Government has committed to providing an observer on each vessel for the first day of
operations in each region and for an additional nine trips in each region thereafter in each season.
It is not feasible to-expect an independent scientific observer to be present on each vessel for
twelve hours a day, seven days a week for 5.5 months of the year. The confractors will be trained
in the collection of necessary data including the species and sex of the animal, the condition of the
animal, how the animal is hooked, multiple measurements of the animal including total, interdorsal
and fork lengths, tagging animals with conventional fin tags, assessing the animal's condition upon
release, the taking of all required photos and the humane destruction of animals where required. In
addition to this contractors may be required o record local oceanographic data at the point of
animal capture including water temperature, water depth salinity and dissolved oxygen using
hand-held water quality testing equipment.

_ In terms of tagging all sharks that are released with acoustic tags, and if not with satellite telemetry,

the Government is committed to implementing a program to assess the post-release survival of
released animals. However, consideration needs to be given to the condition of the animal and
what further stress fitting either internal or external tags may have on the potential survivorship of
the animal, and of upmost importance, to the safety of staff and crew. Discussions are being held
as to the practicality of tagging released sharks, and the capaolty of research bodies to record the
data (particularly if tagged with SPOT or PAT/PSAT tags). It islikely that not all released sharks
will be suitable for tagging, however the Government will work with research institutions to best
address the practicalities of this work.
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2.9.2 Submissions contend that circular hooks (o be used in the program) have been
proven to greatly reduce survival for sharks that are hooked in the throat or cavity, by
causing significant injuries to the animals. For larger fish and sharks the hooks are likely to
penetrate through the skull of the animal, which becomes highly- agitated and vigorous
upon capture. Therefore submissions contend that the likelihood of mortality to undersized
sharks, whether on the drum line or shortly after their release is likely to be higher than was
estimated.

DPC Response

The above is an assumption for which no evidence is provided to support the claim. The use of
large circle type hooks is seen as a significant measure in reducing the non-shark bycatch (which
is evident in other programs that use smaller hcoks) and in attempting to target larger sharks. As a
consequence the Western Australian drum line program is being criticised for taking proactive
measures to minimise the catch of sharks under three metres when no such limits are put on shark
size in other programs; and the use of smaller hooks would likely increase not only the capture of
sharks under three metres, but also non-shark bycatch.

Circle hooks are considered to be less invasive and easier to remove than J hooks and the size
used in the Western Australian program is specifically designed and manufactured to minimise
bycatch. Opponents of the program that consider these hooks too large, or that the program should
be using the types of hooks used on long lines and drum lines in Recife, La Réunion, Queensiand
or Kwazulu-Natal, should acknowledge that the likely consequences of inclusion of these hooks
into the Western Australian program will be an increase in non-shark bycatch and in the number of
sharks under three metres caught.

For comparison, the picture on the left below show hooks used in other programs compared to the

hook used in the Western Australian program:

e ihe smallest hook is a circle type hook used in Recife Brazil and La Réunion {right);

¢ the middle hock is a J hock used in Kwazulu-Natal (approximately 76 drum lines) and
Queensland (approximately 330 drum lines) (centre); and

» the largest hook is an approximately sized 25/0 circle hook used in the Western Australian
program (60 drum lines) (left). '

The picture on the right gives the actual dimensions of the non-conventional, custom manufactured
approximately sized 25/0 circle type hook used in the Western Australian program.

Aparoviate 250 clrcks style ha
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2.9.3 Submissions contend that the PER and Management Plan has not identified allowable -
catch rates for each of the target sharks and key non-target sharks and marine fauna. The
allowable catch rates should be provided based on the proponents risk assessment to
ensure that the viability of the population is maintained.

DPC Response
It is expected that the predlcted annual catches over the three year duration of the program would
provide a suitable basis for establishing allowable catch levels.

~ As per section 4.2.3 of the PER and 2.9.1 and Response 1o the Peer Review of this document, the
acceptable catch rates for target species are as follows:

* White sharks: 25 over three years.

¢ Tiger sharks: an average of 300 per year.

¢ Bull sharks: 10 over three years.

As per section 4.2.3 of the PER, the anticipated catch levels for non-target sharks are as follows:

» Dusky sharks: <10 per year.

» Grey nurse sharks: None to only a few per year.

» Shorifin mako sharks: between five and 20 per year.

¢ Other non-listed elasmobranchs between five and 20 per year most likely to comprise of a
numbker of species.

It should be noted that the anticipated annual catch levels presented here are a result of a risk
assessment based on using a larger than standard approximately sized 25/0 circle hook. There
may be an opportunity to implement a gear trial that would see the examination of different sizes
and types of hooks. It is possible ‘therefore, particularly if smaller hooks are employed, as is
recommended by the peer review, that these catch levels may increase.

These details will be incorporated into the final Management Plan.

2.9.4 Submissicns note that triggers and contingency actions have not been developed for
the proposal. Triggers and contingency measures will be required to be detailed in the
Management Plan.

DPC Response-

The following figures represent levels.at which contingency measures will be required to be
employed. The figures are cumulative totals over the three years of operations and relate to
animals that are either destroyed or are considered to have died following release (i.e. not simply
catch numbers): ‘

Shortfin mako
iNonslisted ela’smgbigﬁfqh;‘sfé -
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Marlne ife mcludmg seals sea I|ons whale 3
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Contingency Measures .
Should any of the trigger points be met, contingency measures will be implemented which may
include the following:

effort reductions achieved through non-baiting of drum line hooks overnight;

variation of bait types: '

inctusion of acoustic pingers on drum lines (if interactions with whales and/or dolphins); -
increased effort of patrols if catch exceeding predictions in a particular location;
additional observer trips; and :

a within-season review of the program.

The trigger points and contingency measures will be incorporated into the Management Plan.
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3. Other

3.1 Consultation

3.1.1 Submisgsions contend that the proponent has not undertaken adeguate consultation
during the initial stage of project development because it did not conform to the EPA’s
guidance for ‘appropriate and effective consuliation’ set out in Clause 10 of the
Envirenmental [mpact Assessment Administrative Procedures 2012. Submissions also
contend that the proponent only consulted with stakeholders that were in favour of or
supported the proposal and not with organisations that were concerned about the
environmental impacts of the proposal. Submissions also contend that the proponent
should have undertaken a wider consultation process prior to referring the proposal to the
EPA.

DPC Response _

Extensive consultation has been undertaken with respect to the Government's drum line
compenent of its shark hazard mitigation strategy and it is inaccurate to claim that the project
development has not conformed to EPA requirements.

A third party referral of the drum line triat program was made to the EPA. The EPA subsequently
concluded that the trial program would not result in significant impacts on the environment, The
Government then submitted a proposal for a three year program to DoE and the EPA which was
placed on the respective Department websites for public consultation. Following this process the
Commonwealth Minister for the Environment announced the assessment to be under a bilateral
agreement with the EPA, and the EPA determined that the Proposal should be assessed at the
level of Public Environmental Review (PER}. The Government submitted a comprehensive PER to
the EPA which was made publicly available, peer reviewed and open to public comment for a
period of four weeks. This clearly demonstrates compliance with environmental process
requirements and also significant opportunities for public comment.

Development of the drum line trial was informed by consultations in late December 2013 with
stakeholders including scientists from DoF, academics, water users and managers of shark control
programs in other jurisdictions. The location of drum lines was and will continue to be informed by
consultation with Surf Life Saving WA, DPaW and water users including surfing groups.

Following the completion of the drum line trial pregram there was again extensive consultation with
27 different groups and/or associations. A summary of these consultations was provided in the
‘Review of the Western Australian Shark Hazard Mitigation Drum Line Program 2013-14" which
can be found on the DPC website at www.dpc.wa.gov.au and also in section 3 the PER. The table
is presented here again for reference. Separate consultations did not occur with the Conservation
Council of Western Australia or with Sea Shepherd Australia as the views of both organisations
were clear. Legal action was taken against the State by Sea Shepherd Australia which ultimately
failed, the websites of both organisations presented clear statements on their views of the
program, as well as views expressed through media and correspondence received by the
Government.

It is inaccurate however to state that the Government only consulted with stakeholders that were in
favour of the proposal. Of the 27 stakeholder groups consulted, at least eight were either strongly
opposed to the program or did not offer support for the program. The Government met with many
scientists and research institutions, as well as recreational water users, who were not in support of
the Government, However, the Government believed it important to engage with as wide a range
of stakeholders as possible, not only to glean a broad range of views, but also to take on board as
much advice as possible on how to minimise and mitigate the environmental impacts of the
program, for which scientists were and continue to be of great assistance.
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Organisation Date
Bouvard Fisheries (SW Contractor) 2 May 2014
The West Australian Fishing Industry Council (WAFIC) 5 May 2014
WA Police 5 May 2014
Department of Fisheries —~ Operations (5) 5 May 2014
Department of Fisheries — Research (2) 5 May 2014
Oceans Institute University of Western Australia 5 May 2014
Oceans Institute University of Western Australia (2) 6 May 2014
Department of Parks and Wildlife 6 May 2014
Surf Life Saving WA 6 May 2014
EventsCorp WA 6 May 2014
RecFishWest 7 May 2014
Department of Transport . 7 May 2014
Woestern Australian Marine Science Institution (WAMSI) 7 May 2014
Surfing WA 8 May 2014
WA Sports Federation 8 May 2014
Open ocean swimmers (2) 9 May 2014
Wildlife Marine 9 May 2014
Environmental consultant 9 May 2014
Margaret River Board riders 9 May 2014
Margaret River recreational surfers (3) 9 May 2014
Margaret River Recreational Surfers 9 May 2014
WA Undersea Club 12 May 2014
Curtin Centre for Marine Science and Technology 15 May 2014
Qceans Institute University of Western Austiralia 15 May 2014
Queensland Shark Control Program 15 May 2014
James Cook University 16 May 2014
Numerous scientists/researchers/conservation organisations* | 2-6 June 2014
4 June 2014

Kwazulu-Natal Sharks Board (3}

*Meetings and discussions tock place at the Sharks International Conference in Durban, South Africa. While
the conference followed the submission of the PER to the EPA, input and advice continues to be included in
the program development.
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3.2 Public Safeiy

3.2.1 A number of submissions contend that the baited drum lines (and hooked sharks)
present a serious public safety hazard as they will actually draw sharks into areas where
they are deployed.

DPC Response

Concerns that baited drum lines may attract large sharks inshore, increasing the risk to people
using these waters have been addressed in the ‘Review of the Western Australian Shark Hazard
Mitigation Drum Line Program 2013-14" which can be found on the DPC website at
www.dpe.wa.gov.au. Some research indicates that scents from bait can travel up to one kilometre
based on water conditions and type of bait used (work by Gilbert & Hodgson 1978). Other research
indicates that the distance over which scent is an attractant for sharks is in the order of hundreds of
metres as opposed to kilometres, meaning only those sharks in the vicinity of protected beaches
would likely be attracted to baits (Springer & Gold 1989).

An analysis of the data from the recent drum line trial program shows that tagged sharks were in
close proximity to baited drum lines, yet not one tagged shark was caught on a drum line. While
the number of incidences of a tagged shark setting off an acoustic receiver in close proximity to a
drum line was small, the indications are that drum lines do not necessarily attract sharks.

The drum lines deployed by the Kwazulu-Natal Sharks Board (KZN Sharks Board) and the
Queensland Shark Control Program are placed between 300-500m ofishore (compared to the
drum lines in the Western Australian program which are placed approximately 1km offshore).
There is no evidence from either the Queensland or KZN shark control programs, or from the drum
line program in Recife, Brazil that drum lines attract sharks. There was a suggestion from the KZN
Sharks Board that the Western Australian drum lines should be closer inshore to increase their
effectiveness and that this would not pose any additional risk to water users. The KZN Sharks
Board consider the amount of bait used on drum lines to be a significantly small component of the
total bait deposited into the ocean by onshore anglers at swimming beaches in and around
Durban. Neither the bait on the drum lines nor the bait used by anglers is considered an attractant
to sharks in these areas.
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3.2.2 A number of submissions contend that there is insufficient detail provided on the
discarding of euthanized sharks and that they may present a hazard by attracting sharks to
areas where they are dropped.

DPC Response

White, tiger and bull sharks that are 2300cm TL, and any other animals that may be dead on the
line {excluding those required to be brought to shore under DPaW conditions and research
requirements) will be disposed of within state waters (a maximum of 3 nautical miles offshore) but
at a safe distance from beaches and populated sites. As per the request from DPaW, carcasses
will also not be disposed of within recreation or sanctuary zones of marine protected areas. There
is no evidence to support the claim that the disposal of sharks at this distance from shore presents
~any sort of hazard. All deceased sharks in the Queens!and Shark Control Program are disposed of
within Skm {or 3 nautical miles) of shore, with no evidence from 50 years of operations of disposal
sites presenting a hazard.
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3.2.3 A number of submissions contend that the drum lines presented a navigation hazard
for boat and other watercraft users given their location and lack of markings.

DPC Response .

It is intended that 30 drum lines will be set along the metropolitan coast and 30 along the south
west coast, which is approximately the same configuration as during the trial conducted from
January to April 2014. The lines have large red fluorescent buoys attached tc them which are
clearly visible from a distance. In addition, they are considerably larger than similar floats attached
to recreational and commercial rock lobster pots, which are a regular occurrence within the
designated MMAs. Other nautical markers also exist throughout the MMAs including acoustic
receiver buoys as part of the Shark Monitoring Network and marine protected area markers,
among others.

It is inaccurate to say that the buoys lack any markings. The buoys used during the trial and those
that will be used in the future program are clearly marked, in large black font, as “Government of
Western Australia” and include a telephone number to report loss or damage. The Department of
Transport authorised their use prior to the drum line trial and issued the relevant General Notice to
Mariners prior to their deployment. This will be the same procedure for any future deployments. In
addition, there-will be a notification to the public through the print media and on relevant websites
as to when drum lines will be in place together with a description of the gear.

During the Rottnest Channel Swim there were two drum lines that were accidently damaged by
water craft. As a result (and as has already been recommended in the ‘Review of the Western
Australian Shark Hazard Mitigation Drum Line Program 2013-14") prior to the next Rottnest
Channel Swim discussions will take place with organisers 10 have all metropolitan drum lines
removed on the day before the event and replaced the day after.
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3.3 Role of Department of Fisheries

3.3.1 A number of submissions contend that the Department of Fisheries who may be
implementing the proposal have a conflict of interest given that they have provided the
technical information for the PER and that they are required to regulate fisheries under the
Fish Resources Management Act 1994,

DPC Response

The Government has let tender ‘DPC1605 Shark Drum Line Deployment, Management and
Associated Services' which is advertised on the Tenders WA website and closes on 28 July
2014. It is the clear preference of the Government {0 have these services provided by a private
contractor as was the case with the former drum line trial that ran from 25 January 2014 to 30 April
2014. Through the original tender process (DPC 1596) separate private contractors were selected
for the metropolitan and south west regions. However, prior to the commencement of operations
the contractor selected for the metropolitan region withdrew due to level of threats by activists. As
a consequence, DoF re-prioritised resources to provide the services required.

" There is no active consideration for DoF to provide future static drum lining services. However, if
private contractors are again intimidated by activists and decide against submitting a tender,
accepting a contract or subsequently withdrawing their submission, DoF may again be considered.
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RESPONSE TO THE DEPARTMENT OF PARKS AND WILDLIFE

Marine Protected Areas

1. That where practicable, temporary drum lines are deployed outside ‘no take’ zones in
marine parks and reserves and avoid key scientific research sites.

DPC Response

Placement of temporary drum lines will always be in response to a specific imminent threat event
and, as acknowledged by DPaW in its submission, in order tc maximise the chances of capture of
a shark posing a threat or following an incident, it may be necessary to deploy temporary drum
lines within no-take areas. Operating procedures for the deployment of temporary drum lines
include a requirement to consult with DPaW on the need for activation and the location of the drum
line deployment. This consultation will ensure that temporary drum lines comply with DPaw
requirements. DPaW will provide details of the locations of long-term scientific research and
monitoring sites to DPC and DoF in order that the deployment of temporary drum lines can, as far
as possible, be managed to avoid these important areas.

- 2. That the Department of Parks and Wildlife Is consulted regarding the identification of
predetermined sites for static drum lines within marine parks.

DPC Response

Prior to the commencement of the proposed 2014/15 drum line strategy consultations will occur
with DPaW (and others) regarding the deployment of static drum lines (as occurred prior to
deployment of drum lines in the trial conducted from January to April 2014). In addition, a meeting
and/or meetings will cccur between the contractors and DPaW to ensure recreation and sanctuary
zones are clearly identified and drum line placements are in accordance with DPaW requirements.
Throughout the deployment phase DPaW will have the opportunity to observe drum line placement
and activities of contractors (as was the case in the trial program).

3. That where possible, disposal of shark carcasses ccecurs outside sanctuary and
recreation zones of marine parks.

DPC Response

DPaW will be involved with the training and support provided to contractors prior to the deployment
of drum lines. This training wifl include information and advice on the location of sanctuary and
recreation zones of marine parks and with a clear directive that disposal of shark carcasses can
only occur outside these zones (but still within State waters).

4. That operator/contractor training undertaken includes the provision of information
relating to marine parks and reserves.

DPC Response

DPaW will be involved with the training and support provided to contractors prier to the deployment
of drum lines. This training will include information and advice on the location of sanctuary and
recreation zones of marine parks. In addition, DPaW will have the opportunity to observe the
activities of contractors as and when required. Information and support on animal handling for non-
fish species will be undertaken by DPaW and for sharks and other fish species by DoF. :
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Marine Fauna

1. That the Department of Parks and Wildlife is consulted regarding those aspects of the
management framework that have the potential to affect species that are specifically
protected under the Wildlife Conservation Act 1950.

DPC Response

Weekly catch data will be provided directly to DoF and DPaW. Catch data will be published on the
. DoF website on a monthly basis. Provision of data to respective agencies on a weekly basis will

allow for cross-checking of data accuracy, species identifications and detail prior to publication, but

will also ensure that there is a timely analysis of catch rates against predictions. DPaW and DoF

may at any time request meetings to review the data and discuss contingencies in the event that

catch rates exceed predictions.

2. Those opportunities for fauna research associated with the drum line program are
maximised and prioritised on the basis of research needs identified in the nationally
endorsed recovery plans for potentially affected species.

DPC Response

DPaW will have full access to all catch data and may at any time place an observer on a
contractor's vessel to not only observe the activities of the contractor, but to also undertake
research as considered necessary. Specific research proposals are also encouraged and can be
incorporated into the training and support provided to contractors. In addition, DPC is liaising
directly with DoF and others to identify potential research projects.
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RESPONSE TO THE MARINE PARKS AND RESERVES AUTHORITY

The Marine Parks and Reserves Authority (MPRA) notes that the Marine Monitored Areas
identified in the Government's drum fine strategy overlap with the Marmion Marine Park off Perth
and the Ngari Capes Marine Park in the south west. The MPRA nctes that actions taken by the
State with an intervention that kills sharks, including sharks within the Ngari Capes and Marmion
Marine Parks, is done so in the interests of public safety and is therefore acceptable and
necessary. The MPRA also notes that in both marine parks commercial and recreational fishing
occurs and that the take from these activities is considerably greater than that which occurred
during the Government's initial drum line trial. With reference to specific elements of the PER the
MPRA goes on to note:

1. The Government’s efforts to minimise bycatch, the smail numbers involved and the fact
that no harm was caused o marine mammals or turtles during the trial.

DPC Response

The equipment used in the drum line trial was specially designed to target large sharks and to
minimise capture of undersize sharks and capture (or entanglement) of marine mammals, turtles
and seabirds. Similar gear is proposed to be used during the three year program so bycatch of
non-shark species are again anticipated to be very low.

2, That opportunities should be explored to increase our scientific knowledge of the role
and behaviours of sharks in focal waters.

DPC Response

This is something that the proposed drum line program is progressing through a more extensive
and diverse collection of data and opportunities for the scientific community to undertake specific
research. Research may include the collection of local oceanographic data at the point of animal
capture, opportunities for acoustic and/or satellite tagging, a biclogical sampling program, age and
growth studies and studies into catch and retease survivabllity rates.

3. That the drum line program is part of a broader mix of strategies to mitigate against
shark attack.

DPC Response

The drum line program is proposed to operate for three years. It is hoped that during this time,
research being undertaken into alternative mitigation technologies may offer complementary or
alternative options that may be considered as part of the overall shark hazard mitigation strategy.

4, That the location of drum lines should take into consideration surfing zones and thereby
avoid being a potential hazard to surfers {and that the current 1km extent should meet
this requirement).

DPC Response ‘ .

DPC is aware of the special purpose zones for surfing in the Ngari Capes Marine Park and the
desire to keep these zones free from hazards such as rock lobster pot ropes. Following requests
from surfing groups in the south west, a number of drum lines were relocated around surf zones
during the drum line trial program. Decisions on the future location of drum lines will be undertaken
in consultation with Surf Life Saving WA, DPaW and local surfing communities.

5. That the Department of Fisheries should be used in a wider conservation effort and not in
deploying drum lines

DPC Response

This is noted and addressed under 3.3.1. The Government has a preference for using private
contractors to deploy drum lines. The services provided by DoF during the drum line trial were a
direct response to the selected metropolitan contractor withdrawing their submission as a result of
threats and intimidation by activists.
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RESPONSE TO THE PEER REVIEW REPORT

Establish clear and measureable objectives and performance measures, including
trigger points and corresponding management actions

DPC Response

As per 1.1.2, the trial drum line program ran for 14 weeks. It is not possible to draw conclusions on
the efficacy of the program in increasing public safety over such a short period of time. The
Queensland and Kwazulu-Natal programs have decades of data on which to assess the efficiency
and effectiveness of their programs. Both jurisdictions place strong confidence in the effect the
shark control programs are having on public safety and are proactively incorporating drum lines
into their programs (Queensland DPI, 20086) (Cliff & Dudley 2011).

It is inherently difficult to assess the effactiveness of shark control programs, however this is not a
reason for inaction. Although the short duration of the Western Australian trial precludes
conclusions on the effectiveness of the program it is not a reason to suspend the program. It is
unrealistic to think that any control program can achieve zero fatalities in the long term. It is also
unrealistic to think that all beaches, surf breaks and dive locations can be protected. There will
therefore always be a degree of risk unless people stop entering marine-waters. While no further
shark attacks cannot be guaranteed, data gathered over a three year program will add to the
knowledge base of the effectiveness of shark control programs. “The removal of any shark that has
the polential by nature of its size and identity (species) to bite a person no doubt reduces the risk
of such an incident occurring’ {page 8 of the peer revnew) accurately addresses the overall
objective of the drum line program.

[t should be reiterated that research into non-lethal detection and deterrent technolog|es funded by
the Government may provide complementary or alternative shark hazard mitigation options either
within or at the end of the this three year period.

The PER clearly states the proposal to be for a period of three years, and this was the basis upon
which the DoF risk assessment was undertaken. The statement in the peer review that the drum
line program has the potential “...to continue for an unspecified timeframe..."” is misleading and
inaccurate. Moreover, it is therefore unclear to what extent the peer review assessment of the
material provided within the PER relates to the effects of the current three year proposal compared
to the potential assessment of the effects of an ‘ongoing program’. That a different assessment
would need to be undertaken if a longer or ongoing program was proposed was clearly identified in
the DoF risk assessment. Many references are also made within the PER to a desire by the
Government to complement or enhance the drum lining program with non-lethal shark hazard
mitigation measures should any prove to be feasible and appropriate.

The assumption that the program will continue ‘for an unspecified timeframe’ could potentially
affect the relevance of the comments and interpretations in the peer review for the purposes of
decision making by the EPA.
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Catch levels and trigger points

Catch Levels

As per the ‘anticipated annual catch levels™and ‘risk evaluation’ sectlons in 4.2.3 of the PER for
each species, and as per the ‘summary of the risk analysis, risk scores and risk evaluations’ .
presented in section 9.4 of the Draft Management Plan, acceptable catch levels have been
developed for each of the target species which will allow for the monitoring of catch towards
specified levels. Acceptable catch levels have been developed on the basis that they maintain the
risk ratings for each of the species at the levels presented within the DoF risk assessment.
Therefore if the acceptable catch levels are exceeded, either an updated risk assessment and/or a
revision to the management of.the drum line operations would be required (see contingency .
measures below).

The acceptable catch levels of target species are:

* White sharks: 25 over three years.
» Tiger sharks: an average of 300 per year.
¢ Bull sharks: 10 over three years.

As per section 4.2.3 of the PER, the anticipated catch levels for non-target sharks are as follows:

Dusky sharks: <10 per year.

Grey nurse sharks: None to only a few per year.

Shortfin mako sharks: between five and 20 per year.

Other non-listed elasmobranchs: between five and 20 per year, most likely to comprise of a
number of species.

Catches of other listed elasmobranchs including whale sharks and manta rays, and other listed
marine life including seals and sea lions, turtles, whales, dolphins and seabirds are expected to be
close to zero. It should be noted that these are the anticipated catch levels, and do not represent
allowable catch levels. It is likely that, in the event that a listed elasmobranch or other listed marine
animal is caught on the drum line, a within-season review of the program will take place.

The acceptable catch levels and anticipated catch levels for target and non-target marine species
will be clearly identified in the Management Plan.

The following should be noted:

1. The acceptable catch levels defined here represent total catch numbers (i.e. everything that is
caught on the line), and therefore also includes animals which are released. While the risk
assessment assumes a ‘worst case’ scenario for released sharks, using a precautionary
approach to deal with the uncertainty in post-release survival, it is expected that actual mortality
numbers will be lower than the acceptable caich levels. This is important to note in respect to
trlgger levels discussed below. Efforts to monitor post-release survival of released animals, and
in particular white sharks, will be undertaken using acoustic or fin mounted SPOT or PAT/PSAT
tagging where possible.

2. The anticipated annual catch levels presented here are a result of a risk assessment based on
using a larger than standard approximately sized 25/0 circle hook. There may be an opportunity
to implement a gear trial that would see the examination of different sizes and types of hooks. It
is possnble therefore, particularly if smaller hooks are employed, as is recommended in the peer
review, that these catch levels may increase.




Western Australian Shark Hazard Mitigation Drum Line Program:
Response to Submissions on Publlc Environmental Review

Trigger Points

The following figures represent levels at which contingency measures will be required to be
employed. The figures are cumulative totals over the three years of operations and relate to -
animals that are either destroyed or are conSIdered to have died following release (i.e. not simply
catch numbers):

as
@?E%Qrsm
Shortfm mako
‘Non:listed elasmobranchs.
mulaﬂve of species

Marine hfeuincludméj seals, sea lions, whale 3
sharks, manta rays, dolphins, turtles and
seabirds

Contingency Measures

Data will be provided weekly, therefore ongoing monitoring of catches will enable prompt
management actions to be taken. Should any of the trigger points described above be met,
contingency measures will be implemented which may include the following:

effort reductions achieved through non-baiting of drum line hooks overnlght

variation of bait types;

inclusion of acoustic pingers on drum ||nes (if interactions with whales and/or dolphins);
increased effort of patrols if caich exceeding predictions in a particular location;
additional observer trips; and

a within-season review of the program.

The .trigger points and contingency measures detailed above will be incorporated into the
Management Plan.
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Management Advisory Committee

DPC Response

The recommendation to establish a management advisory committee, similar to those operating
under fisheries management, is based on an opinion of; a lack of performance indicators and lack
of clear objectives in the program proposal; risks of exceeding catch levels under the program and
notes that this does not constitute ‘baest practice’. The advocacy for the establishment of a
management advisory committee with an independent chairperson does not consider the following:

The clearly stated objective of this program has always been public safety, an objective that has
been stated in the PER, in the review of the drum line trial, in media releases and in public -
comments by Government.

While it may be standard, or even best, practice for commercial fisheries to be managed in
conjunction with input from management advisory commitiees, and under specific acceptable
catch levels (e.g. a quota managed fishery), the Government is not aware of catch levels or
performance indicators, or requirements to establish management advisory committees within
the Queensiand Shark Control mixed gear program, the New South Wales net meshing
program, the South African mixed gear program, the Recife drum line and long line program nor
the program operating in La Réunion. Under the Recovery Plan for the White Shark, catch of
white sharks in the Queensland and New South Wales shark control programs are only
expected to be reported annually to the respective state governments (i.e. no caich levels,
trigger points or contingency measures are established for these programs). Mcreover, the

. extent of the Western Australian program in both time and space, and the measures being

employed to avoid or minimise impacts are significantly more conservative than under the
aforementioned programs, including significant work towards establishing acceptable catch
levels, trigger points and contingency measures. While these were not finalised in the Draft
Management Plan, they were in progress, and are presented above.

The Government will; publish catch data on a monthly basis; ensure that DPaW, DoF, DPC and
others entities (as considered appropriate) have full access {0 observing the activities of the
contractors; ensure that regular meetings take place between DPaW, DoF and DPC; implement
& comprehensive management plan to be endorsed by the EPA and DoE; comply with all
appropriate legislative, approval and licence conditions as they apply to the program and
continue the existing rigorous monitoring schedule of the drum lines of up to twelve hours a day,
seven days a week (which is more comprehensive than that for shark hazard mitigation
programs elsewhere in Australia and the world).

Given this extensive and transparent compliance and regulatory framework the establisnment of a
management advisory committee to oversee operations is considered neither necessary nor
appropriate. :
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Operational data

DPC Response
DPC agrees with the level of information the peer review believes to be appropriate for collection
as part of the program.

The DoF review of the initial drum line program identified a need for improvements to data
collection:

“Due to the start-up nature of this trial program, there were a number of logistical challenges during
this period which meant it was not possible to develop and implement a full program of research to
utilise the drum line activities. Thus, while tags were fitted to most released sharks, there was no
opportunity to systematically collect data other than the core information on the lengths and sex of
captured sharks.”

The following information was collected as part of the drum line trial program:
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The DoF review of the drum line trial went on to recognise:

“Future options would still require careful consideration of how collecting other biological data
(including genetic samples, tags, reproductive, dietary, age and growth, etc.) could be built into the
dailly drum line routine to heip assess poleniial impacts on effected shark populations. The
collection of additional biological samples and data will therefore depend on dealing with the
logistical constraints such as drum line vessels' fype, size, capabilities and siorage facilities;
distance from and type of port facilities; operator training requirements; protocols and appropriate
exemptions for scientific research of protected species, eic.. *

The following information is proposed to be collected as part of the three year program:
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in Resgonsg To A Shark Threat or Incident
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A more detailed set of sampling protocols is being developed and is discussed in “Biological
Sampling of Captured Sharks"” below. The final data coliection intended for the three year proposal
will be written into the Management Plan.




Western Australfan Shark Hazard Mitigation Drum Line Program:
Response to Submissions on Public Enviranmental Review

Biological sampling of captured sharks

DPC Responhse

As per the advice provided for "Operational Data” above, DoF has identified the types of data that
could be collected for all released, euthanised and deceased sharks captured in the program. DoF
has highlighted the need for these data to better inform the evaluation of the program, as well as
providing important information to better determine the status of shark populations and reduce
uncertainty in a species’ biological parameters and therefore stock status for use in any future
potential risk assessments. It must be pointed out the logistics of samplmg at seas and/or refaining
all deceased animals is not a trivial issue.

These Iogistical issues are currently being considered in the context of the three year program and
include:

having the relevant approvals and permits to conduct research on listed species;

having sulfficiently trained staff on each of the vessels to undertake biological sampling;

storage of carcasses/samples on the vessel;

transfer of carcasses/samples to shore;

transport of carcasses/samples 1o the relevant storage facility;

suitable storage facility for carcasses/samples;

highly visible nature of the operation and level of scrutiny- and interference likely to be directed
upon operators by activists which could impede operations; and

¢ considerations of all of the above logistics for both the metropoiitan and south west regions.

The storage of data and biclogical samples is recognised as a primary element to be maintained
by DoF, and collaboration is underway with other agencies and research institutions including the
West Australian Museum to further work through the above logistical considerations.

It is noted that under 9.1.4 of the Recovery Plan for the White Shark, shark control programs in
Queensland and New South Wales are required to where feasible and practical undertake
biological recording and -sampling of white sharks caught in shark control programs. This
acknowledges the complexities involved in retaining and sampling carcasses of large marine
animals.

Further detail on biological sampling and applicable animal handling protocols will be provided in
the Management Plan, however it must be recogmsed that thls will be an ongoing facet of the
program.
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Investigation of post-release survival for all species — priority for white sharks

PPC Response

As stated at 2.2.3, there are currently no data with which to evaluate post-release survival rates of
released animals. As the hooks used in the trial and proposed for the next three years are unique
(i.e. very large compared to those used in other programs), results from other studies of post-
release survival, even for the same species, are not comparable. Thus, until empirical data
demonstrate otherwise, for the purposes of the risk assessment and predicted catch levels, the
precautionary principle has been applied to allow for a post-release mortality of close to 100%.
This suggests therefore that given post-release mortality is not expected to be as high as 100%,
the impacts of the program should be even lower than those predicted in the risk assessment.

Measures will be taken where possible, as part of the three year program, to assess the post
release survival of released white (and tiger) sharks through the application of internal acoustic
tags or fin mounted PAT/PSAT or SPOT tags. It should be noted that this type of tagging will only
be undertaken upon consideration of the condition of the animal to withstand the procedure(s}, the
safety of the crew on board and in consultation with relevant research divisions and project scopes.

It is noted that under 9.1.4 of the Recovery Plan for the White Shark, tagging programs and
fagging of released sharks tc assess posi-release mortality is required where possible or
appropriate by the Queensland and New South Wales shark control programs. The Government is
committed to undertaking research as part of the program where safe, practical and feasible.
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Improve the accuracy of data collection from commercial fisheries within WA
regarding white shark bycaich

DPC Response
DoF is finalising a project which reconstructs the history of white shark mortalities induced by all
sources (including all commercial and recreational fisheries operating on the south-western stock})
throughout the full range of the south western white shark population. This report is being finalised
and has been cited in the peer review. A summary of this was presented in Appendix 9 of the PER
(Taylor et al. in prep).
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Avoid targeting tagged sharks

DPC Response
The peer review is inaccurate in the supposition that the detection of tagged sharks would
automatically initiate a response to deploy temporary drum lines.

The DoF imminent threat policy applies to all Western Australian waters at all times throughout the
year. The only place and time that the DoF imminent threat policy is superseded is within the two
MMAs between 15 November and 30 April each year (subject to program approval).

The DoF “Guidelines for fishing for sharks posing an imminent threat to public safety”, as provided
at Appendix 3 of the PER, detail specific criteria to assist decision makers in applying the policy
and approving orders tc set capture gear. In addition to consideration of whether the presence of a
shark constitutes a high risk or a high hazard, the guidelines also state that assessment of the
circumstances should also recognise that an order to set capture gear may heighten the risk of
attack as capture of a tagged shark “may eliminate a key indicator of a temporary high hazard in
the proximity of a popular beach”. :

For the areas designated as MMAs (in the metropolitan region between Ocean Reef and Port
Beach and in the south west region between Quindalup 1o Prevelly), between 15 November and 30
April, given a contract vessel is proposed to be on the water for up te twelve hours per day, seven
days a week, presenting opportunities for faster responses, supplementary criteria for initiating a
response to an identified shark threat or incident have been developed. These criteria, contained at
9.3 of the Draft Management Plan (Appendix 2 of the PER), outline the processes to be followed
before initiating a response within an MMA. Notifications of acoustic detections of tagged sharks
are immediately sent to relevant groups and posted on the Surf Life Saving WA Twitter feed. Surf
Life Saving WA therefore have the opportunity to close beaches in the presence of tagged sharks.

It should also be noted that the Shark Monitoring Network and associated research tagging
initiatives being facilitated through DoF continue to be supported by Government. The long term
investment in the Shark Monitoring Network is designed to better understand white shark
movements in south-western Western Australia. Information from the project is likely to provnde
better information to determine site fidelity and movement patterns of sharks.
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Avolid areas of known white shark aggregations

DPC Response
See “avoid targeting tagged sharks” above.

In addition {o the information above, it should be noted that the DoF imminent threat policy makes
specific reference to “prevailing conditions, such as the presence of a whale carcass, or seasonal
fish aggregations. which explain the presence of a shark”. The guidelines neted above go on to say
that “these circumstances may be consistent with high risk and high hazard but conducive to
management without an order to set capture gear being required”, The DoF imminent threat policy
therefore is considerate of white shark aggregatlons and optlons to manage a shark hazard without
the deployment of temporary drum lines.

It is unlikely that, as per the guidelines under the DoF imminent threat policy, and the criteria to be

followed to set temporary drum lines within an MMA, seasonal aggregations of white sharks (e.g.

around snapper spawning in Cockburn Sound or in the vicinity of a whale carcass) would initiate an

order to deploy temporary drum lines. For example, if a whale carcass lands or comes near a

beach, the policy is for the beach to be closed to all water activities. If beaches are closed this is

then not considered an imminent threat as the risk to public safety has already been reduced
through other management measures. .

Within the MMAs, the criteria (as described above), state that public safety must be of concern
(e.g. beach is occupied, shark remains in the vicinity, shark is close to shore eic.) before initiating a
response. While efforts are made to avoid areas of known white shark aggregations, and reduce or
remove the hazard through other management measures where possible before initiating the
deployment of temporary drum lines, it should be noted that the MMAs were designed as areas
offering increased shark hazard mitigation measures to water users at peak usage times. This
includes not only the deployment of static drum lines, but also through the ability of a contractor to
respond quickly to identified shark threats. The DoF Operations Manager is responsible for -
initiating the deployment of temporary drum lines within an MMA and will do so in following the
criteria set out in the Management Plan. However, it should be noted that, unlike the eastern states
and South Australia, there are currently no known aggregation sites of white sharks for pupping or
other reasans within either of the MMAs.

Moreover, 1rrespective of where white sharks are caught under the program, the overall catch limits

and trigger points will apply. The risk to the population therefore does not change with the location
of capture.
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Gear configuration

DPC Response
The large circle type hooks used in the Western Australian program are consndered to be a
~significant factor in reducing the risk of non-shark bycatch and limiting the number of sharks under
three metres that are caught. The hook size was essentially a compromise between minimising the
catch of non-target animals, but recognising that post-release mortality of any non-target species
would likely be high. Should the hook size be reduced, it is highly likely that there will be a greater
overall environmental impact as, based on experiences elsewhereg, the species composition of the
bycatch, and number of small sharks caught on smaller hooks, could increase greatly.

The Queensland Shark Control Program uses a 14/0 Mustad J Hook. Their shark catch rates on
drum lines for 2013 were approximately as follows (note data on non-shark bycatch is not

published):

Shark Species Number And Size

Bronze whaler 1@ 177cm

LI

Common blacktip 11 @@18150%::1

1@ 120cm
Dusky whaler 5 between 200 and 210cm
1 @ 31 Ocm

1@ 85cm

4 between 160 and 195¢m
Great hammerhead 1® 245cm

1@ 270cm

. 12 < 100cm
Long nose whaler 20 between 100 and 200cm
1@ 210cm

] 2 <100cm
Pigeye whaler 3 between 100 and 180cm

1@ 45¢cm
2 between 165 and 195cm
Scalloped hammerhead 1 @ 270cm

1 @ 330cm

. 5 < 100cm
Spot-tail whaler 21 between 100 and 1450m
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2 < 100cm
‘54 between 100 and 195¢m
Tiger 63 between 200 and 295¢m
33 between 300 and 395¢cm

2 >400cm

A gear selectivity trial may be incorporated into the program to investigate the effectiveness of J
hooks versus circle hooks of comparable sizes.
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Qverall risk assessment

The risk assessment, specifically as it relates to white sharks, draws heavily on the
analyses presented in Appendix 9: A risk-based, weight of evidence approach to determine
the range of plausible estimates for the south-western Australian population of white
sharks - Working Draft. It specifically draws on estimates of population size provided in that
document and the conclusion that white shark numbers are increasing. However, there are
significant flaws in the conclusions presented in Appendix 9 and the lack of information
provided in that document on how histarical catch scenarios were developed diminishes
confidence in the proponent's risk assessment for this species (see below for specific
comments on Appendix 9). This does not necessarily mean that the conclusion of negligible
risk is incorrect, but the information provided is inadequate 1o judge that level of risk.

DPC Response

The risk rating generated by the risk assessment for white sharks was not based on the conclusion
that white shark numbers are increasing. The risk rating was based on the assessment of the
potential impact on the most conservative plausible estimate of population size, which in this case
was for a population that was not increasing. The assessment is therefore based on a ‘worst case’
scenario. The risk analysis section states:

“All lines of evidence indicate the size of the southwestern population is either stable or increasing
over the past decade. With anticipated capiures less than 10 white sharks per year, the proposed
Drum line Program would add less than 10% to the current annual levels of capture. Therefore,
even using the most conservative plausible estimate of current population size (> 3100), with the
expected very low levels of additional annual mortality the modeiling identify this would generate
minimal effects on the population size.”

That the additional mortality that the three year drum line program would generate would be less
than 10% of the current level of annual mortality, across a very short time period in relation to the
life history of this species with none of the estimates indicating this population is in imminent
danger, are the two most important pieces of information in determining the relative risk of the
program to this population, not whether the population was increasing.

“All of these estimates indicate that the population size is well above the level where risks to
population viability and longer term sustainability would be of concern. Consequently, the proposed
additional removal of a relatively small number of white sharks (< 10/year — less than 10% of the
current estimated level of annual capture) for public safety purposes in the two MMAs is highly
unlikely to make any material effect on this population.”

It should also be noted that, as per 2.1.3, the risk assessment assumes a worst case scenatrio in
terms of sex ratios of animals caught on the lines. The trigger point of 20 white sharks over three
years assumes a catch of 100% females, and of three metres or greater in total length. While the
exact size at which female white sharks become sexually mature is unclear, they are thought to
reach sexual maturity at approximately >430cm (Casey & Pratt 1985, Cliff et al. 1989, Bruce 1992). .
It is therefore unlikely that a) every white shark caught in the drum line program is female and b)
that if every white shark caught in the drum line program is female, that they are all >430cm and
therefore represent a breeding female. The risk in terms of a breeding population of 700 females
can therefore still be considered negligible.
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It is, however, possible that white shark numbers have increased. What is most likely to
have been significant for the white shark population west of Bass Strait (including WA
waters) since the species protection is the reduction in effort within fisheries previously
identified by Malcolm ef al. (2001) as responsible for the highest bycatch of the species. The
reduction in effort in target shark fisheries in the Southern and Eastern Scaiefish and Shark
Fishery (SESSF) as well as a reduction in effort in Western Australian shark fisheries
(including spatial closures) have been directed at sustaining comimercial species and
reducing impacts on marine mammals vulnerable to the gears used. The reduction in effort
has likely resulted in a reduced impact on the white shark population by means of reduced
‘bycatch and the survival through the release of some that are caught. There is some
evidence that white shark populations in other areas of the world have benefited from a
combination of their protection and fisheries management actions desighed to improve the
status of commercial shark species (Burgess et al, 2014; Curlis e! al. 2014). Thus it is also
plausible that white shark pepulations have benefited from these similar actions in
Australia, but there is little empirical data to confirm this.

DPC Response

The likely effects on the bycatch ievels of white sharks that have resulted from the changes to the
management arrangements for the shark fisheries that operate in the area where the southwestern
population of white sharks reside have been assessed with the results outlined in Appendix 9 of
the PER. This study found:

“The annual estimated number of white shark captures across the WA to western Bass Strait
region (see Fig. 1) has decreased substantially from a maximum estimate level in 1988 of 261 per
year (182-357 95% Cli} to the current annual estimate across the entire population of 92 (71-115,
95% Cl). The reduction in caich level has largely been due to the reductions in fishing effort in the
two main fisheries which were aimed at improving the sustainability of target shark species (e.g.
school and gummy sharks).”

This reduction in effort was also noted in a detailed ecosystem modelling study of the marine
ecosystem off South Australia (Goldsworthy et al. 2013). This modelling used one of the most
intensive sampling regimes undertaken in Australia to determine trophic relationships across a
wide number of species. Ecosystiem simulations indicate that the functional group “pelagic sharks”,
whicht includes white sharks, have most likely experienced population growth and this “appears to
be primarily to be driven by reductions in fishing mortality”. .

Consistent with these studies, the comments in the peer review seem to suggest support for the
notion that the current risks to white sharks may have been substantially reduced and an increase
in the white shark population is therefore plausible.
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The risk assessment provided by the proponent indicates that the catch of 163 tiger sharks
in the January to April trial program af which at least 64 were dead or euthanized and actual
mortalities likely to be significantly more was "not considered to have exceeded those
outlined within the initial risk assessment which would generate a negligible impact”. The
proponent then identifies that the ‘annual’ catch levels of the extended program (November
to April) is expected to be 300. The original risk assessment estimated that only 10-20 tiger
sharks would be killed by the trial program and that the number required to induce a
measurable change in the tiger shark population would be in the order of 100s. This
suggests that the extended program has the capacity to create a measurable change in the
population of tiger sharks, particularly it post release mottality is high. Whilst this level of
impact may be sustainable, it would again be good practice for the proponent to have a
clearly defined upper catch limit under the program to reduce the risk of adverse population
and ecosystem level impacts.

DPC Response ,
This comment is completely consistent with the conclusion presented in the risk assessment which
stated: '

“If the levels of capture of tiger sharks generated by this program remain within the anticipated
levels combined with assuming high levels of release mortality rates this level of annual mortality
(401) for three years it would be possible (Likelihood Level 3) for the program to generate a minor
consequence (Consequence Level 1). This would represent a potentially measurable but relatively
small decrease in their total abundance couid occur.

The requirement to have annual acceptable levels of capture are covered in 2,9.1 and within the
Response to the Peer Review sections of this document.
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Comments on Appendix 4: A correlation study of the potential risk factors
associated with white shark attacks in Western Australian waters.

General Response to Reviewer's comments on FOP 109

Historically there has been a wide range of subjective opinions and theories being cited in the
press and elsewhere about what conditions, times and other factors increase the likelihood of a
human-white shark interaction that may have been misleading the public.

As a result, the study that is reported in Fisheries QOccasional Publication 109 (2012) (FOP 109)
was undertaken to test whether there was any validity in these theories and determine if any
factors were plausible in explaining the occurrence or frequency of shark attacks. These results
have enabled the Government to consider any plausible factors as part of their overall shark
hazard mitigation policy.

Given the available data, it was not possible to undertake either a detailed modelling or complex
statistical exercise as white shark attacks in Western Australia (and elsewhere) are rare svents.
This is even stated in the peer review on page 13 of the report, “/t is also important to note that
despite its high profile and profoundly tragic consequences, shark attack is rare in WA relative to
the number of water users and the difference between no attacks and a few atiacks in any one
year may be random chance.” :

Finally, it would not have been appropriate from a public safety perspective to completely dismiss
the possibility of some relationships just because a significant correlation could not be found. This
would be opposite to employing the environmental precautionary principle. Consequently, FOP 109
also examined whether those factors which were examined, but that did not generate a clear resuit
based on quantitative analysis, should still remain plausible.

For example “it must be noted that given the small size of the dataset available, it was difficuit in
some cases to conclusively examine each of the relaled factors and generate definitive
conclusions. In such cases if was therefore determined whether a particular factor shouid remain
as being plausible” and “while there was no definitive evidence of the effect of seal colonies on
attack rates, these results may reflect relatively lower levels of human water activity in these
regions. Therefore it remains plausible that there is an increased risk of attack near these
colonies”,

This document compares data on white shark attacks in Western Australian waters to a
series of other data sets in the torm of linear correlations. The report concludes that the
incidence of white shark attacks in WA walers has 'slowly increased over the past two
decades' and that this has occurred at ‘@ rale faster than human population growth'. This
finding is similar to that reported by Curtis ef al (2012) in their world-wide analyses of white
~ shark attacks, but is not consistent with the study of West (2011) who reported that the
increase in incidence of shark attacks {(albeit referting to incidents from all species
combined) was similar to human population growth across Australia as a whole.
Irrespective of these comparisons, all such studies have concluded a steady increase in the
incidence of white sharks over time.

DPC Response

That FOP 109 found an increase in the rate of shark attacks even after accounting for population
growth is significantly different to that found by West (2011). An increase in the rate of attacks per
person has very different social and biclogical implications compared to just an increase in the
number of altacks purely as a function of population size.
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There are many difficulties when simply comparing the incidence ot shark attacks to human
population growth. The simple statisiic of human population growth does not take into
account variations in regional demographics, changes in human population distribution
and variations In lifestyle and behaviour of people over time. Specifically, it does not take
into account changes in recreational water use which no doubt has varied over time in WA
waters., :

DPC Response

An attempt to use broad human distribution (see figure 3) was undertaken. Page 4 of FOP 109
states "distribution of aftacks appears strongly related to where the majority of the population
resides and therefore where the highest levels of water activities are being undertaken. The pattern
also probably reflects differences in where white sharks are more likely to occur along the WA
coast’.

Accounting for changes in participation rates was not included in FOP 109, however the updated
assessment present in Appendix 9 of the PER did examine this aspect and found that ‘this
increasing rate per resident was unlikely to have been generated by increased participation rates in
waler related activities given that the rate for alf recreational activities in WA has fallen slightly over
the past decade and, specifically, for surf related sports (which is one of the main categories of
activities involved in the attacks), it has fallen from 2.1% in 2005/06 to 1.2% for 2011/12 (ABS,
2013)."

In addition, a subsequent study provided a useful additional analysis of recreational water usage
(surfing, diving, swimming). An independent study of shark bite risks in Western Australia by
Sprivulis (2014) included an analysis of the Australian Sports Commission’s published surveys on
participation in recreational activities. Sprivulis (2014) examined these data and determined that
"despite significant total population growth in Westem Australia, water sport participation data for
Western Australia in the 10 years 2001-2010 showed a non-significant decreasing trend from
4,171,000 to 3,394,000 surf sport or diving episodes per year'.

Consequently, factors other than human population growth and participation rates must be
involved in the increasing rate of attacks that has been experienced off Western Australia in the
past two decades. :

The proponent concludes statistical or graphical support for significant or plausible
correlations between shark attacks and eight out of 17 data series examined. The statistical
tests used to achieve these results are not described, a quantitative level of significance is
gquoted in only three cases and there is no rigorous definition of how "plausibility’ was
assessed when it was concluded. The report does not provide suificient information to
permit a thorough assessment of its scientific rigor,

DPC Response

The objective of the report was to determine what factors/conditions were plausible in increasing or
decreasing the frequency and likelihood of a white shark attack and not to invoke causative
mechanisms. “These correlation based analyses were aimed at deiermining whether improved
guidance could be provided to the WA public for use in evaluating their personal risk profiles when
considering undertaking activities in the marine environment” (page 3). Thus, FOP 109 was written
for a popular audience and hence published as an FOP and not as a peer reviewed research
report.

Nonetheless, as outlined above, FOP 109 acknowledged the scarcity of white shark attacks,
limited data on a range of other factors and gaps in data sets. Where possible, quantitative
statistical correlation analyses were completed. Where even this was not possible a qualitative,
graphical analysis was undertaken.

The results section of FOP 108 (pages 4 — 9} summarises patterns (correlations) in the datasets
and states if there was or wasn't a significant correlation or clear pattern or trend in the data. If
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there was a correlation then it was identified what the next steps should be. If there was not a
correlation, the '‘plausibility’ was assessed on subjective, expert opinion assessment based on the
patterns seen in the dataset and other information.

It should be noted that a wide range of other factors (some highly speculative} are present in the
wider community (e.g. influence of whale migrations) and these were not included due to the
difficulties in using the data.

The report, however, makes two useful observations- these are that available data in WA
suggest:

a) the incidence and annual regularlty of white shark attacks has slowly increased since
1995/96 and,

b) attacks by white sharks tend to occur more frequently during winter and spring.

The remaining correlations provide little useful information and, in generai, are more likely
to be heavily biased by hidden factors that infiuence the behaviour of water users and the
areas that they use, rather than a relationship with shark attack.

DPC Response

In addition to the two observations noted above, this study identified that the relative risk of white
shark attack appears 1o be higher for activities undertaken further offshore from the coast,
particularly in cooler waters (< 20°C). Activities undertaken in shallow water close to the mainland,
and especially when the water is relatively warm {> 22°C), appsar to have the lowest relative risk.
This is a very important public policy outcome.

FOP 109 has been successful at dismissing some of the more widely held ‘beliefs’ which in a
public policy context is equally important. Thus it was also important to identify that time of day and
weather conditions had no clear effect on the risk of shark attack.

FOP 109 led to the development of web page for the public that provides greater guidance when
making personal risk assessments of water usage and considering the risk of white shark attack
(www.sharksmart.com.au}.

Correlation data can be a useful method for developing hypotheses about what causes
something to happen. However, the greatest limitation of such analyses is interpreting any
observed correlations in a useful way. Although a causal relationship between two data
sels leads to a correfation between them, a correlation may occur between two sets of data
. even when there is ho causal relationship. A commonly expressed summary of this is the
phrase ‘correiation does nof imply causation’ (Aldrich 1395). The report thus establishes
that correlations exist between various data series and shark attacks but fails to test the
validity of any of these correfations.

DPC Response

It is agreed that correlation does not imply causation but the main point of this study was to identify
where more future, more detailed research should be focused. If there is no correlation associated
with an issue there is no point looking for any mechanism. That this was a preliminary study was
documented clearly in numerous locations within FOP 109 text.

For example in relation to increasing atiack rate it states:

investigations into the long term trend, the cycles and the recent spike in attacks are currently
underway.

“..."Differences among years in oceanographic conditions are also expected fo be associated with
infer-annual variations in while shark abundance in the regions along the WA coast. Any
quantification -of this, however, would be reliant on the further data being collected through

research activities such as the shark monitoring (tagging) program and a more delailed
AT A .
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investigation of the oceanographic data across this 20 year period which are both part of the nexi
phase of this study.” :

Next Steps

Studies have been initiated (o investigale the faciors that may be associated with the upwards
trend in the rate of attacks over the past 20 years. This will also examine any factors that may be
associated with the- cycles observed in the relative number of incidents during this period and
especially any factors that may be associated with changes in conditions during the past 12
months.

Any additional information that is found through these studies that may further assisl the pubiic fo
update their personal risk assessments for when, where and what water based activities they may
be considering will be added to the community education material.

The proponent makes somewhat of an over-use of data in the figures of Appendix 4 with
five showing different correlations defined by aggregating the same data in five different
ways. The use of these multiple figures for the same data does not materially increase the
significance of the resulits.

DPC Response ‘ :

There appears to be a misunderstanding regarding the figures, as Figure 1 examines the change
in number of attacks over the 20 ysar time period whereas Figure 2 examines the change in the
rate of attacks per head of population over this per time period. These are two very different
analyses with very different implications.

Presenting all three methods for assessing these two variables (by calendar year, financial year
and pooled across two years) was done to ensure there was no possibility of only picking the one
that showed the ‘best’ relationship. It should be highlighted that pooling among years is an
appropriate approach when the data are patchy and has attributes akin to a random distribution.

The positive correlations found for both the number of attacks and the rate of attacks per head of
population over the past twenty years are important findings.
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it is notable that the main theme implied by the findings in Appendix 4 is that the rate of
white shark attacks in WA cannot he explained by human population growth. This theme is
also mentioned in other sections of the PER document. Yet the proponent does not
examine a direct correlation between shark attack and human population size,
Notwithstanding the above caveats, when these data are examined there is a significant
positive linear correlation between these two variables for the greater Perth area where the
majority of attacks have occurred (Figure 1) although this relationship only explains 34% of
the variability in the da1a
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Figure 1: Correlation between the annual (financial year) incidence of white shark attacks in WA and
the Greater Perth population (1995/06 to 2013/14); Shark attack data sourced from the Australian
Shark Attack File; Population data sourced via the Australian Bureau of Statistics. The equation
provides the details of the plotted regression line, ltS defined R*value and statistical significance (p).

DPC Response

Figure 1 is effectively assessing attacks against increasing population size because time in this
instance is a proxy for population size. Thal a correlation was found between attacks and .
population size is not unexpected assuming consistent rates of participation. What was more
surprising was finding that the rate of attacks per head of population had also been increasing. this
identified that population size alone should not be used to ‘explain’ the observed increases.

The assessment of the rate of attacks investigates if there has been a change in the risk of attack
to an individual, not just whether the total number of attacks has changed. If there was no change
in the rate of attacks then it would be more likely that the cbserved increase was largely due to
increasing population humbers. FOP 108 also identifed that shorter term factors are also important.

As stated above, page 4 states, “This suggests that the risk of attack has been increasing through
this 20 year period beyond that expected from human population growth. Furthermore last year's
(2011-12) rate was well above this trend.”

Given that a significant change in the rate of attacks was identified, it was no longer appropriate to
only use population growth to fry to explain the data.
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Thus an equally plausible contributing factor to the slow increase in shark attacks over time

is an increase in the human population size in Western Australia, This factor is ignored in

Appendix 4. The actual correlation between the incidence of shark attack and population

growth may be even higher as population growth and recreational water use are unlikely to

have been constant over fime as a result of changing patterns of wealth, demographics and
" lifestyle choices.

DPC Response’

The comment seems to mix two elements. Part of the increase in the number of attacks is likely to
be the increase in population size. However, as stated above that does not explain all of the
increases observed, as the rate per head of population has also increased.

While it may remain plausible that it is only due to population increase, it is not ‘equally plausible’
as stated. For that to occur there would have had to have been no increase in the rate of attacks
per head of population. It is not appropriate to ignore the significant increase in the rate of attacks
to justify a position. :

It is, however, unlikely that human population growth alone can account for all patterns
observed. This suggests that there are other factors conttibuting to the patiern of shark
attacks in Western Australian waters which may include variations in the distribution of
sharks due to responses in biological and/or environmental variables and changes in their
population levels. Disentangling these factors will not be easy to achieve.

DPC Response

Human population humbers will have an influence on shark attacks but is unlikely to be the sole
factor to account for patterns observed. This is due to a range of factors that complicate the
interpretation of numbers of people in Western Australia (e.g. distribution, use of marine waters,
weather and climate events, shark behaviour, distribution and population size etc.).
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Comments on Appendix 9: A risk-based, weight of evidence approach to defermine
the range of plausible estimates for the south-western Australian population of
white sharks (working draft).

Demographic modeiling is a useful exercise and, when coupled with verified data on the
requisite biclogical parameters, can provide estimates of the vulnerability of a population to
the combined effects of fishing and other non-natural sources of mortality. Such analyses
have generally provided similar results for populations of white sharks where this method
has previously been applied and include other examples for Australian waters (Maicolm et
al. 2001, Hillary et al. 2012) and off the west coast of the US (Burgess et al. 2014). The
results of these approaches are highly sensitive to assumptions regarding the parameters
used.

All of these approaches (including the proponent's) have used either the same or similar
parameters and thus it is entirely unsurprising that each has reached similar population
leve! conclusions. However, as stated by Cortes (2007) in his review of demographic
modelling as applied to shark populations: ".if is impossible to gauge the accuracy of any
of these estimates without compatison with empirically derived estimates, which rarely
exist'. ]

DPC Response
The modelling approach used in this study was not identical to the other studies mentioned in two
~ major respects.

Firstly, the study did not just use a single set of defined parameters to generate the scenarios. Two
different suites of parameter values were generated; one used more standard biological
parameters and the other used a more conservative set. In addition, each biological parameter
used in each set incorporated a level of uncertainty. Furthermore the resultant matrices were then
used in a dynamic manner to mode! the potential impacts that fishing may have had on white shark
population size and trajectories since 1940. This approach has not been done before.

In addition, the outputs of the different scenarios generated from the demographic modelling were
examined ‘to gauge the accuracy' using available empirical and other data. Consequently the
methods outlined in the peer review are precisely what was done in the study, using a weight of
evidence approach which is the most appropriate and robust framework to systematically complete
the exercise.

Appendix 9 provides few details on how key parameters were estimated. Two of the
significant parameters that dictate the predicted trajectories and current population
estimates are the initial population size from which the model is run and the caich history of
white sharks across the population. Modelling minimum viable population fevels and
population trajectories for white sharks via demographic modeis as used by the proponent
are scientifically useful exploratory exercises but highlight the critical uncertainties and
lack of information available to adequately assess current population size, population
status and hence the likely impacts of any additional removals from the population, The
outcomes of such modelling are heavily dependent on underlying assumptions relating to:
biological parameters, initial population size (which is unknown), current/historical catches
across the populations range (which are poorly documented) and either explicitly or
implicitly assuming that some catches or irajectories are sustainable or more plausible
compared to others (for which there are few data to adjudicate). it is important fo note that
such exercises are not stock assessments and they do not provide estimates of actual
population size.

DPC Response
. The study is a working draft that relies on the details for some sections being contained in more
detailed reports (Taylor et a/, in prep, Braccini et al, in prep). The biological data used for the
parameter values comes from a chapter written for this report, prepared by CSIRO.
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The issues identified in the peer review for developing the population scenarios and estimates are
well known and apply to all stock assessment techniques. The dynamic methodology used here
was akin to a standard stock assessment technique because it generated historical estimates of
total female population size from 1940 to present, including historical levels, trajectories and
current levels, rather than a sing'e point estimate as is generated by most demographic models.

It was in recognition of some of the biological parameter values being not well known that a range
of different scenarios was generated. Each of these scenarios was then examined against the
other available data to refine which were more plausible. This approach is identical in concept to
the quantitative stock. assessment approach of having a computer program run minimisation
routines of a suite of parameter values (with uncertainties) to generate a set that best fit with
ancillary data, the output of which being a median estimate of stock abundance with confidence
limits. There was not considered to be sufficient quantitative data to apply this approach. Hence a
more qualitative assessment approach was used that generated ranges of more pIausane values,
which collectively can be used to describe the confidence levels.

It was also acknowledged that each of the different additional lines of evidence may have some
issues: ‘it is acknowledged that there are unceriainties associated with each of the available lines
of evidence and life history parameters. If used by themselves, none is likely to be sufficient to
discern current plausible population levels and trajectories for the southwestern Australian
population of white sharks. The clear advantage of using a risk based weight of evidence approach
is that while each line of evidence may have issues, their collective use substantially increases the
overall robustness of the conclusions that can be made.”

The proponent has arbitrarily defined a range of initial population sizes, arbitrarily defined a
'starting point ‘equating to a time of virgin biomass, modelled various trajectories based on
assumed historical catch scenarios - the basis for which are not defined in Appendix 9,
selectively culled trajectories and used the resuliing model output to estimate poputation
sizes relative to their assumed virgin biomass. These choices provide the basis for useful
-.expioratory analyses. However, very few of the key parameters used have robust empirical
measures and this is the challenge for interpreting such model outputs. Although it is
possible that the actual population and even the trajectory of the current popuiation may
fall within the boundaries of the proponent's model outputs, without empirically derived
estimates it is impossible to adjudicate their veracity. There is some evidence that white
shark populations in other areas of the world are increasing and have benefited from a
combination of protection and fisheries management actions designed to improve the
status of commercial shark species (Burgess ef al. 2014; Curtis et al. 2014). Thus it is also
plausible that white shark populations have benefited from similar actions in Australia.
However, conclusions of possible population increases by these other studies are based on
empitical data in the form of verified catch or observation rates (e.g. Lowe ef al. 2012). The
proponent provides no usefui empirical data in similai to support.

DPC Respense

As outlined above, the approach taken in this study was not different to that undertaken in other
stock assessment processes throughout the world. The set of starting values, whilst broad, was not
arbitrary. The starting levels were not time based as all scenarios started in 1940 prior to any
material level of white shark captures. Full details on determining the different starting levels of
between 2,000 and 10,000 will be provided in Braccini et al (in prep). In particular, the starting
values at the lower end were directly constrained by whether or not the population would have
survived to the present day based on its ability to actually accommodate historical levels of fishing
mortality. .

The additional lines of evidence (which are empirical data which in some cases are observer
based) were used to ‘adjudicate’ among the various scenarios. It appears then that the peer review
supports the approach taken ih the study.
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The proponent then argues that they have assessed the "plausibility” of their demographic
modelling scenarios based on the consistency of model output with "other lines of
evidence”. The document draws information from five* other lines of evidence to support
the conclusions of the demographic modelling, hence resulting in their "highly innovative
weight-of-evidence" approach, _
*Appendix 9 cites eight line of additional evidence. However, one of these - ‘Cafch Rate of
Commercial WA Fishers' forms the basis for calculating population scenarios by the demographic
modelling and thus is not an 'additional line' of evidence. Two fines of evidence - 'Public reported
sightings’ and 'Tagging' data were judged too inconclusive to provide support.

DPC Response

It is not correct to dismiss the use of the time series of catch rates to discriminate among the
-scenarios as it was part of the development of the catch history. Use of these types of data in this
context is entirely consistent with the similar use of catch rate data in the quantitative assessment
models that are applied across many data rich fisheries, Tuning a model to catch rates to
determine stock size is one of the most common methods used in fisheries.

The time series of historical catches was determined by combining the catch rates determined from
‘interviews with fishers’ with the ‘fishing effort reported in logbooks’ (i.e. these two variables were
independent) using a linear modelling approach. In a traditional fisheries ‘model, an initial
population size consistent with the catch rate, catch, and effort data would be estimated using a
maximum likelihood approach. In the case of the white shark fishery', for each of a number of
alternative initial population sizes, a time series of population abundance is calculated by removing
the estimated catches from the population, which is assumed to possess biologica! characteristics
consistent with those of white sharks. While the resulting trajectories of relative abundance are
consistent with the removal of the estimated catches, the extent to which they are consistent with
the trend in catch rates is determined by the value of the initial population. By appropriate ‘tuning’
of the initial population estimate, it would be possible to ‘fit’ the relative abundances to the catch
rates. Because of the quality of the white shark data, however, it is appropriate that, rather than
fitting the model using a maximum likelihood approach, comparison of the trend in relative
popufation abundance with the trend exhibited by the three catch rates shouid be considered as
one of the lines of evidence determining the level of support for each of the different levels of initial
population size.

Consequently, the conclusion in the peer review that these data cannot be used to assess among
the different scenarios is inaccurate.

Howevet, the data in these lines of evidence are highly ambiguous and in all cases there are
either alternative plausible interpretations, caveats on the use of these data at their source
have been ignored or the data have been used out of context. There is thus insufficient
information . within the lines of evidence to support or refute the ‘plausibility’ of the
proponent's modelling and the support concluded in each case is highly subjective and
cannot be substantiated. Thus these assessments of plausibility lack credibility.

DPC Response ,

As outlined above, while there may be some uncertainties within the data this does not
automatically mean they are not useful. Similarly, while alternative explanations were in some of
the cases developed in the peer review, that does not mean they were equally as plausible or that
they were even consistent with a proposed alternative scenario.

“it is acknowledged that there are uncertainties associated with each of the available fines of
evidence and life history parameters. If used by themselves, none is likely to be sufficient to
discern current plausible population levels and frajectories for the southwestern Australian
popuilation of white sharks. The clear advantage of using a risk based weight of evidence approach
is that while each line of evidence may have issues, their collective use substantially increases the
overall robustness of the conclusions that can be made.”
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*Using basic slatistical theory it is possible o determine when it becomes improbable that a
scenario is plausible based on the relative number of refevant lines of evidence that are considered
inconsistent with the scenario.”

Similarly, whilst other explanations may be possible to be constructed, it was outlined in the
introduction of the draft report that “the appropriate focus for applying the precautionary approach
has been towards human safety such that if there are potential threats to human safety, the lack of
full scientific certainty should not be used to postpone measures to prevent further harm.

Thus, while uncertainty is recognised, this should not automatically preclude the use of these data
where it is consistent with a particular scenario.

1. WA ABALONE DIVERS OBSERVATIONS

The document refers to sightings logged by abalone divers since a specific category for
reporting white shark sightings was introduced in 2007. The data are extremely sparse,
primarily dealing with zero observations. When white shark sightings were aggregated over
the entire 2007-2013 period, cbservations were limited to within 13 out of approximately 100
klocks of unspecified size (but assumed to each be 100 hm2 based on Hart et al. 2013).
Cumulative shark sightings over this entire seven-year period within each of the 13 blocks
where sharks were reported ranged from 1 ta 4. When these data were standardized for
diving effort, the range within these years was approximately 0.5 to 1.7 sharks sighted per
1000 hrs of diving. Given the low numbers, the high level of zero sightings and the unstated
level of reliability in reporting, it is highly unlikely that these data provide a useful index at
this stage. However, the concept is a good one and abalone divers should be encouraged to
report sightings over time. It will be important, however, to examine ways of verifying the
extent and variability in reporting, as changes in reporting rate or motivation to report can
severely bias such data, particularly when observed numbers are so low and data are
examined over short time periods. Such low numbers of sightings can also be influenced
by repeat observations of the same shark when diving in one area. The document also
refers to a phone survey of seven 'long-term’ abalone fishers who ali reported that white
sharks were more abundant in 2013 compared te when they commenced diving (reported
average years of diving = 20.9). Notably, however, six of the seven divers surveyed admitted
that their conclusion was not based on observing more sharks, but on their perception that
more sharks were present. Given that reported observations of white sharks are so low over
the time period and that comments on sharks numbers were, in the majority, not based on
any increase in the number of sharks actually sighted - the conclusion by the proponent
that these data are "most consistent” with no change or a slight increase in shark
population size cannot be supported.

DPC Response

The telephone survey and the logbook are not the same. They are different datasets collected by
different groups independent of each other. Only the logbook data were used and these are not
based on perceptions but on daily catch returns filled in by all divers.

The potential concerns raised in the peer review that there could be ‘repeat sightings’ is at odds
with other concerns of low observation rates. Repeat sightings would only be an issue if the divers
were frequently reporting more than one shark per trip; this is not the case. Therefore, no issues
have been raised that would indicate that these data are completely inaccurate, only that they may
be imprecise, which is acknowledged.

Given that only a simple trend line analysis of these data was possible, the assessment of
consistency was restricted to whether the population trajectory over the past decade for each
scenaric was static or upwards, which would be the most consistent with these data, or if the
population trend was downwards, which would be less consistent with these data.
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It is much less plausible that there has been a major decline in shark numbers over this period and
for the trend in diver observations of white sharks not to show any reflection of this.

2, NEPTUNE ISLAND SIGHTINGS

The document refers to the long-term (12 year) frequency of white shark sightings at the
North Neptune Islands, South Australia reported by Bruce and Bradford (2013). This study
examined the number of sharks sighted over the pericd 2000 to 2011, specifically focusing
on the impact of changes in shark cage-diving operations before and after a sustained
increase in effort in 2007. While the Bruce and Bradford study found that the number of
sharks sighted per day by cage-dive operators had significantly increased after 2007, this
was concluded to be caused by an increase in residency times in response to shark cage-
diving operations, hence resulting in sharks temporarily accumulating at this site. The
study found no simitar changes at the South Neptune Islands, 12 kin away, where the
frequency of shark cage-diving was significantly less. The study reports no evidence of an
increase in population size and states that "The lack of avallable measures of population
size combined with these [observed] interannual variationsin the number of sharks
sighted] makes it difficuit to conciude population-level changes in abundance from these
data." White sharks are temporary residents at the Neptune islands (which holds Australia’s
largest aggregation of seals) with a median residency pericd of 8 days (Bruce and Bradford
2013). The proponent's conclusion that data from the Bruce and Bradford study are "fully
consistent” with either no change or a slight increase in population size cannot be
supported.

DPC Response ~
That it may be difficult to use these data to assess changes is not the same as impossible.

The assessment of consistency for a scenario against these data was not (as implied in the peer
review) restricted to those that showed an increase. It was also applied to those with static
trajectories in line with the authors analyses that at least some of the increase in total sightings
was due to increases in ‘effort’. That other factors are involved in affecting the short term
observations of shark numbers at these sites does not alter the conclusion that the longer term
trends they have documented are fully consistent with either no change or potentially a slight
increase in total shark numbers. This long term trend is not, however, consistent with a decline in
shark numbers which would be the alternative outcome. The peer review did not outline how a
major decline (which was the trajectory for some of the alternative scenarios} in the population
could have been occurring over the past 20 year period without some observed decline in the
‘standardised rate of observation’. Such a situation would also have a much’ fower level of
plausibility.
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3. WA SHARK ATTACK DATA

The document refers to an increasing rate of white shark attacks tn Western Australian
waters since 1996 that exceeds the rate of the State's population increase, citing analyses
in a Department of Fisheries Report which is included as Appendix 4 (see above for a
review of Appendix 4). Notwithstanding the shortcomings of analyses presented in
Appendix 4, the proponent argues that an increase in the rate of shark attack in WA could
not be attributed to an increase in participation rates in water related activities, stating
"..given that the rate for all recreational [water] activities in WA has fallen slightly over the
last decade and specifically, for surf related sporis (which is one of the main categoties of
activities involved in the attacks),it has fallen from 2.1% in 2005/06 to 1.2% for 2011/12"
citing ABS (2013). The ABS {2013) report, however, clearly states with respect to the 2011/12
data on participation in surfing that the "estimaie has a relative standard error of 25% to
50% and should be used with cautfon”. This warning appears not to have heen considered
by the proponent in their analyses. Furthermore, although the participation rate reported by
the ABS for other water activities such as swimming/diving8 in 2011/12 was also less at
9.6% than that reported in 2005/06 (9.9%), the values over the period were not reported by
the ABS to be significantly different. In addition, the proponent's comparison uses the ABS
participation rate rather than the numbers of peaple engaged in the activity. Given the
increase in WA's population over the period, the ABS data translates into an increase by
approximately 31,000 in the number of people participating in swimming and diving
activities over since 2005/08, not a slight decrease as the proponent concludes. An increase
in the number of people participating in marine-based water activities in Western Australia
is also predicted by surveys of beach use by Eliot et al. (2005) who concluded that there
was a general increase in heach use between 1994 and 2004 by approximately 4% per
annum and at some Perth beaches of up to 10% per annum over this period. The WA has
consistently experienced the highest population growth rate of any Australian State over
recent years (e.g. 2.9% in 2012/13) and the population of the greater Perth region has
increased from 1,286,000 in 1996 by nearly 700,000 to 1,970,000 in 2013 (ABS 2013, DPi
2009). It would seem more plausible that WA in general, and the greater Perth region in
particular, have experienced a significant increase in the number of people using marine
waters for recreational purposes rather than less as the proponent's document concludes.
Despite these statistics, the number of shark attacks over the period August 2010 to July
2012 was unusually high compared to any similar period previous or since in the State and
this cannot be fully accounted for by increases in water use or increases in the population
size of white sharks, should the latter have occurred. The proponent reasonably cencludes -
that the increase in-the rate of attacks by white sharks relative tc the WA (human)
population size cannot be fully explained by an increase in the white shark population
alone, as under their own calculations it would require a biologically impossible ratg of
increase since the species protection and specifically for the 2010 - 2012 period. This
statement is in agreement with general findings on white sharks in particular by South
African researchers and research on the species in eastern Ausiralia that has concluding
that the frequency of attack is poorly correlated to the local abundance of the species
(Bruce and Bradford 2012, Dicken and Booth 2013). The proponent reasonably concludes
that the relationship between abundance and frequency of attack is not linear. Thus the -
propanent's conclusion that the observed trend in shark attacks (relative to population
growth) “would be most consistent" with some leve! of increase in the white shark
population also cannot be supported.

DPC Response

The issues outlined regarding the relative effect of population increases and rates of participation
on the rates of attack per head of population were discussed in detail under the "“Comments on
Appendix 4" section of this document.

Comments regarding the variance in ABS data and therefore that the level of participation may be
the same across the period are noted, however this does not support a conclusion that the
increase is therefore just population growth. Rather, even if participation has remained the same
that still supports the conclusion that the increase in the rate of attacks per head of population is
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generated by factors other than population size and participation, one of the plausible options
being an increase in shark population.

The conclusion in the report did not state that this increase in the rate of shark attacks definitely
represents an increase in population numbers, only that it was plausible and would be most
consistent with this pattern. It was also clearly pointed out that the doubling in the rate of attacks
was not likely to be a reflection of the absolute increase in shark numbers. Nonetheless, that the
total abundance of sharks must ultimately affect the total number of shark attacks at some point is
axiomatic; if there are no sharks there can be no attacks. Hence, it is entirely plausible that an
increase in the rate of shark attacks is consistent with some level of increase in shark numbers. It
is much less plausible that it is associated with a decline in shark numbers.

The discussion in the peer review of local observations related to numbers versus attacks is
interesting but not relevant to determining cause and effect patters at the entire state level.

4. OTHER WHITE SHARK POPULATION ESTIMATES

The proponent compates their estimate of 'population size’ with other caleulations for white
shark populations world-wide (including other Australian-based research). The proponent's
document incorrectly states that a previous Australian study (Thomson in Malcolm et al.
2001) "..used inputs that were largely based on annual capture data from what is how
known as the eastern population”. In fact, the dominant catch data in that study (over 75%)
came from what is now known as the wastern population and that study's conclusions are
thus readily applicable within the bounds of the caveats provided. As stated above,
demographic modelling approaches (including the proponent's) to investigate white shark
populations have each used either the same or similar parameters and thus it is entirely
unsurprising that they have each reached similar conclusions regarding population levels.
What remains unknown is how the model outputs in each case reflect the actual status and
trajectory of the individual populations to which they have been applied. Comparing
populations of white sharks between vastly different world regions is unlikely to be
biologically sound as such simple comparisons fail to take into account differences in
historical popufation processes and ecosystem characteristics that can result in different
base level population sizes and trajectories. Other estimates -of 'population size’ for
Australian waters are not referred to by the proponent including those by Blower et al.
(2012) who estimated the effective population size (Ne) for the southwest population to be
approximately 700, Howaver, this was not an estimate of all life history stages combined, -
had very wide confidence limits and noted that the relationship between effective
population size and actual abundance {i.e. population census size or Nc) is often complex
and unclear. Given the uncertainties and biases in the population estimates from the other
Australian studies and those world-wide, it is difficult to adequately compare such resulis
between different populations and their veracity with respect to actual population sizes
within the regions is unclear. It is thus unclear to what extent these data can be used to
support or refute the proponent's modelled population estimates.

DPC Response
It is acknowledged that the study by Blower et al. (2012) was not included in the DoF study. This
will be incorporated in future versions of the study. -

As outlined in the peer review the Blower et al. (2012) estimate of 700 was for ‘stfective population
size’ or ‘breeding pairs’ and not the total population (i.e. total includes juveniles, immature and
mature adults) as was estimated in the DoF study. Given that the drum line program may
potentially interact with white sharks across all these life history stages and sexes, and not only
with breeding individuals, the assessment of risk needs to relate to the total population. As Blower
et al. (2012) clearly acknowledge, their estimates have wide confidence intervals and are
preliminary due to low numbers of genetic markers and samples, and therefore must be interpreted
judiciously.
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The methodology used in the DoF white shark population estimate uses an established
methodology for calculating population numbers of shark species. For example, the use of catch
data and observer reports forms the basis for a major review of the biology and status of white
- sharks conducted in 2001 by CSIRO (Malcolm et ai. 2001). The use of mitochondrial DNA
(mtDNA) for laboratory based population estimates however has been challenged as a means for
determining population abundance (Bazin ef al. 20086).

Nevertheless, an estimate of 700 breeding individuals is not inconsistent with a total population
size of 3,400 to 5,400 individuals as presented in the PER. Given that the proportion of this
population that would be of breeding size/age is likely to be in the order of 15-30% (based on
modelled population structures) using the Blower et al {(2012) estimate this would generate a total
stock in the order of 2,500-4,600 individuals for the south western population. This range is similar
to that generated through the DoF weight of evidence approach.

5. COMPARATIVE DUSKY SHARK ESTIMATES

This section provides no usetul information on white sharks. The demographics of dusky
sharks, as well as their ecology and fishery status, are sufficiently different to white sharks
that such simple comparisons are not biologicaliy meaningful. These comparisons give no
measure of support,

DPC Response
The comparative assessment of dusky sharks is related to their relative rates of capture by the
same fisheries, not their comparative demographic characteristics.

The generation of abundance estimates for a population that has low levels of information by using
data (such as catch rates) that are compared with species for which there are high levels of
information is an approach that has been promoted by CSIRO researchers (e.g. Punt ef al. 2011).
Consequently, this approach was appropriate for use in this situation with the primary motivation to
potentially provide information that may have helped determine the potential upper limit of the
white shark population size. The resultant analysis did not help greatly with the discrimination
among scenarios as the calculated estimates were too wide. This does not however mean it was
an invalid exercise or that we should not report the outcomes.

6. CONCLUSION

Overall, there is little support for a "high level of consistency in the patlerns seen among
independent fines of evidence" with the model output as stated by the proponent, The
probiem with the ‘'weight-of-evidence' based approach used in this case is that it is open te
significant bias depending on the qualitative 'lens’ used to adjudicate the level of suppott
provided. When used appropriately, a weight-of-evidence appreach must consider ali
avaliable lines of evidence, including an assessment of the veracity of 'supporting' as well
as alternative interpretations of the data used. This does not appear to have been the case
in the proponent’s document and it correspondingly lacks credibility.

DPC Response

The comments in the peer review that there was little support for a high level of consistency in the
patterns seen among the independent lines of evidence is demonstrably incorrect. All of the lines
of evidence either showed stable or increasing trends with none showing evidence of a decline.
This represents a high level of consistency.

With respect to the efficacy of these lines of evidence, the peer review has identified that there are
uncertainties in each of the lines of evidence and has therefore expressed reservations regarding
any conclusions being made given the imprecision of the data sets. The peer review appears to
suggest that unless data are without issues (which is unlikely to be available for the white shark),
they should be completely rejected. This is not an approprlate position to adopt, especially within a
risk assessment context.

W S
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In terms of issues with the individual lines of evidence, while the peer review identified elements of
uncertainty (which DoF also acknowledge), the conclusions as to the lack of any value for each of
these lines of evidence in discriminating among the alternative scenarios were incorrect. For
example, some that are highly suitable have been dismissed in the peer review. The reason given
in the peer review for not including the analysis of the catch rate line of evidence was inappropriate
and this is a strong line of evidence that can clearly help discriminate the level of plausibility of the
different scenarios generated by the demographic analysis.

For others (abalone diver and cage diving observers) the peer review identified issues with the line
of evidence precision but not their accuracy. Finally, the alternative hypothesis proposed (shark
attack data) of it all being population- growth was not consistent with all the analyses that were
available. Hence the plausibility of this hypothesis was lower than that used in the weight of
evidence analysis.

Again reiterating from above “. . .it is acknowledged that there are uncertainties associated with
each of the available iines of evidence and life history parameters. If used by themselves, none is
likely to be sufficient to discern current plausible population levels and trajectories for the
southwestern Australian population of white sharks. The clear advantage of using a risk based
weight of evidence approach is that while each line of evidence may have issues, their collective
use substantially increases the overall robustness of the conclusions that can be made”.

Blower et al. 2012 provides total stock estimates that have a range very similar to those developed
in the DoF draft report. Furthermore an additional study based on the ecosystem modelling
undertaken by Goldswaorthy et al. (2013} indicates that pelagic shark biomass, which includes white
sharks, has been increasing since reductions in shark fishing occurred in the 1990s. This
independent, peer-reviewed result is consistent with the some of the more plausible scenarics
identified in this assessment.

It is important to point out that each of the individual scenarios presented in the assessment at this
stage are only considered plausible and not definitive; this is a very important distinction.
Moreover, the use of the types of ancillary data as presented within this highly structured
assessment were similar to those used as the basis for the original listing of white sharks.
Consequently if these types of data are not appropriate to examine for trends from which
conclusions can be drawn on population status then this suggests the original listing of the white
shark was possibly not appropriate.

Finally, the DoF study is being completed to assist in the development of public safety policy for
which “...the appropriate focus for applying the precautionary approach has been towards human
safety such that if there are potential threats to human safely, the lack of full scientific certainty
should not be used to postpone measures to prevent further harm’.

Thus, while uncertainty is recognised this should not automatically preclude the use of these data
where it is consistent with a particular scenario.

“Consequently, in terms of the assessment of the potential risks to human safety, this series of
analyses provides sufficient evidence to conclude that it is at least plausible that there may have
been some (albeit small) increase in white shark numbers since their protection. It is important to
reflect that the inverse of this sifuation (similar types of evidence, mostly from eastern Australia,
which were indicative of population declines) was used in the 1990s as the basis {o list this species
as vulnerable (EA, 2002)." :
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The proponent clearly identifies that Appendix 9 is a 'Working draft'. However, the findings
in Appendix 9 form a substantial input to the proponent’s overall risk assessment and
guides their conclusions. Appendix 9 contains examples of selective use of information and
cites non-peer-reviewed Departmental reports that would fail the test of good science and
scientific reporting. It would thus be prudent for the Department to engage one or more
independent reviews of this document before it is finalized and adjust the overall risk
assessment accordingly.

DPC Response )

The assertion that information has been used selectively is refuted, but it is accepted that, as is
entirely appropriate in a risk assessment context, non-peer reviewed reports and unpublished data
have been used. To not include all available information would have been highly inappropriate.

Furthermore, given its draft status some of the analyses still need to be added or refined.

As with all research reports, it is planned to have each of the reports peer reviewed prior to their
finalisation and formal publication. Based on the comments in the peer review we will revise the
text to more clearly outline the difference between plausible and definite estimates and how
consistency with a scenario was determined and how uncertainty in the each line of evidence was
accommodated. '
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DEFINITIONS

In this Plan:

DoE means the Commonwealth Department of the Environment

DoF means the Western Australian Depariment of Fisheries

DoF Operations Manager means the officer at the Department of Fisheries responsible

‘ for operational liaison

DPaw . means the Western Australian Department of Parks and
Wildlife

DPC - means the Western Australi artment of the Premier and
Cabinet

EP Act means the Environmerital Protection

EPA means the Western Australian Environmental Protection

: Authority ‘ g s

EPBC Act means the Protection and Biodiversity

FHPA i :as defined under the FRVA

Fork length the: horizontal: stance from the tip of the snout to the

FRMA / esources Ménagement Act 1994 (WA)

Interdorsal fin len ans the hon,_cntal distance between the first and second

ured from the first dorsal fin origin to the
nsertion

eans the areas in which static drum lines may be deployed
is defined in section 3.2.1)

Marine protected area means any marine protected area designated under the
' Conservation and Land Management Act 1984 or the FRMA
means matters of national environmental significance as
defined under the EPBC Act

MNES

Non-target species means all veriebrate species that are not target species.

QObserver program means the provision of individuals to observe operaticnal
performance of the Program

PER means the Public Environmental Review submitted by the
Government to the EPA and DoE.

Plan means this document titled “Management Plan for the Western
Australian Shark Hazard Mitigation Drum Line Program 2014-
17"
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Program means the Western Australian Shark Hazard Mitigation Drum
Line Program 2014-17

Static drum lines means drum lines to be set continuously (or as directed by the
Proponent} at approximately 1km offshore of popular
swimming beaches and surf breaks within the MMAs between
15 November and 30 April each year and monitored daily.

Temporary drum lines means drum lines deployed in response to an identified shark
threat or incident anywhere in Western Australian waters at
any time, until 30 April 2017. Temporary drum lines would be
set for a maximum of one hour in response to a sighting or for
up to one week in response to an mQLdent.

Target species means, in reference to staf]

metres or greater; or j
shark cons1dered ol

Total length

endicular line extending downward from

axis intersecting a-
fobe to form a right angle

the tip of the upper'
WC Act

Western Australian waters

N
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1 INTRODUCTION

1.1 Name of Plan
This document is the Management Plan (the Plan) for the Western Australian Shark Hazard
Mitigation Drum Line Program 2014-17 {the Program).

1.2 Purpose of the Plan

To set out the aims and objectives, management arrangements, operational protocols, monitoring,
compliance and reporting requirements for the delivery of a three year drum line program off the
metropolitan and south west coasts of Western Australia.

1.3 Date of commencement
This Plan wilt come into force on 15 November 2014 and wil| be I ‘force for a period of three years
between 15 November and 30 April 2014-17. :

1.4 Definition of the drum line program

{1) The activity of drum lining is herein defined as the

a. 60 static baited drum lines within the.

Monitored Areas (MMAs) (see secti

b. upto12 temporary drum lines for r

anywhere in Western Australian waters‘

(2) Target species in reference fo static drum lines are-;

tiger shark (Galeocerdo cuwer) or

total Iength Target species in refet

be posing a threat or responsible fo

ﬁgj of up to: :
atropolitan and southwest region Marine
nd Attachment91) and;
) ot

ite shark (-Cércharodon carcharias),
s leucas) three metres or greater in
m.lines are any shark considered to

1 p gt ;
ent Protecﬂon“and Blod/versn‘y Conservation Act 1999 (Cth)
. take place under exemptlons from the Fish Resources

1.7 Environmental assessment
This Plan is a requirement under the PER which was conducted under bilateral agreement
between the EPA and DoE under the EP Act and the EPBC Act respectively.

A e B B S e S ot
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2 AIMS AND OBJECTIVES

2.1 Development of the program

The Program has been developed following; a close examination of shark control programs in
other jurisdictions; consultation with a wide range of stakeholders; input from public submission
processes, and recommendations arising from the Review of the Western Australian Shark Hazard
Mitigation Drum Line Program 2013-14 to avoid, minimise and rectify environmental impacts.

2.2 Program aims

The aims of the Program are: _

(1) To cffer an additional and complementary measure of shark hazard mitigation at high use
swimming beaches and surf breaks during peak periods of: sage to the shark hazard
mitigation strategies already in place. .

(2) To deliver an additional measure of shark hazard mltlgatt st minimising environmental
impacts.

2.3 Performance objectives
The performance objectives of the Program are to:
(1) Maintain the diversity and geographlc distribut

(2) Not jeopardise the survival or conservatlon
ecological communities, or cause spemes that are
(3) Minimise impacts to non-target spegi
(4) Collect relevant catch, biological
Program and annua! and post Progr:
(5) Use data collected from Program
systems, marine species bi

4.3 Notification of -»'éa‘tf ates mesting trigger points and details of contingency actions to be

' taken provided t6" ‘the EPA within seven days of meeting trigger level.

4.4 Reports on catch data, operational performance, effectiveness of management measures

" and recommendations for program changes provided to the EPA within one month of the

close of each Program season.

45 A final evaluation of the Program including; an analysis of catch data; operational
performance; effectiveness of management measures, and contributions to research
provided to the EPA within three months of 30 April 2017.

Performance indicator (5)
Biological samples taken from all listed species where feasible and practical.
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3 RESTRICTIONS ON TIMING AND LOCATION

3.1 Timing

3.1.1  Static drum lines
Static drum lines will be set between 15 November and 30 April each year for a period of three
years, commencing 15 November 2014 and ceasing 30 April 2017.

3.1.2 Temporary drum lines

Temporary drum lines may be set at any time during the year uniil 30 April 2017 in response to

identified shark threats or incidents.

3.2 Location

3.2.1 Static Drum Lines
{1) The metropolitan MMA extends from Ocean Reef (- 31 4:‘,
(-32°2.4354°, 115°44.4630").

(2} The south west MMA extends from Qumdalup
58.9200', 114°59.3834’).

Up to 30 static drum lines are proposed to be set iix
MMA as follows.’

Phase 1: | At popular surf brea
- | early December.

Phase 2:

' : eartyr December to early February to
o ] Surf Life Saving WA patrols.

Phase3: = | At opular surf ;bréaks betw" n Yallmgup and Prevelly from approximately

second week fFebruary

Marmion Marine Park and Cottesloe FHPA in the metropolitan

pes Marine Park in the south west region.

© deployed within any gazetted or proposed marine sanctuary zone
or gazetted or’ 4 'marine recreation zone in any Western Australian marine parks as
designated underithe ‘Conservation and Land Management Act 1984. Static drum lines will not
be placed within any FHPA as designated under the FRMA.

(8) Temporary drum lines may be set anywhere in Waestern Australian waters at any time,
including within marine protected areas in response to an identified shark threat or incident.

As detailed in Section 5 of the Plan, if an identified shark threat or incident requires a response
within a marine protected area, appropriate consultation will be held between the DoF Operations
Manager and DPaW prior to giving an order to deploy.

! This schedule may vary depending on changes to Surf Life Saving WA patrols, following consultation with
the surﬂng commum’ty in the south west or other Ioglstical conslderations.
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4 MANAGEMENT MEASURES

4.1 Drum line deployment

(1) Baited drum lines will be deployed within the metropolitan and south west MMAs.

(2) DPawW and DoF will be consulted on the locations for deployment of static drum lines.

(8) The GPS location of all drum lines will be recorded upon initial deployment on 15 November
each year, if moved throughout the season, and upon final retrieval on 30 April each year.

(4) The drum line array in each MMA will be monitored and serviced between 0600 and 1800
seven days per week.

4.2 Bait
(1) Where available, a preference will be for the use of shark.
~ consideration will be given to using less oily fishes to reduce s¢
(2) Bait to be checked at both the commencement of, and prig
at all other times lines are checkad.? All used baits sha
4.10.3 for details on data to be recorded.

eré shark is not available,
! nging.

:the end of, each patrol day and
f on-shore. See section

4.3 Drum line specifications
Each drum line will comprise of a minimum of twc
approximate 25/0 circle) design hook. The hook'is
below the surface of the water, and be anchored ¢
8-12 kg anchor by a length of polypropylene rope (leng
local conditions). Each component of thé:rig is to be se
shackles A third float may be added

1] dependenl upon water depth and
primarily through the use of swivel
of an animal, in particular in rough

an average 300 |
T 0overithr

between five and 20 per year most Ilkely'
to comprise of a number of species

Catches of other*listed elasmobranchs including whale sharks and manta rays, and other listed
marine fauna including and sea lions, turtles, whales, dolphins and seabirds are expected to
be close to zero. It should be noted that these are the anticipated catch levels, and do not
represent allowable catch levels. in the event that a listed ‘elasmobranch or other listed marine
animal is caught on the drum line, a within-season review of the program will take place.

4.5 Trigger points

The following figures represent levels at which contingency measures will be required to be
employed. The figures are cumulative totals over the three years of operations and relate to
animals that are either destroyed or are considered to have died followmg release (i.e. not simply
catch numbers):

% In the event that a vessel cannot operate due to inclement weather lines will be re-baited as soon as
practlcable at the resumptlon of patrols
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ﬂiﬂeuasmobrm? “«m
Dus .
TR A e

Shortfin mako
ENoh:listed’elashiobranchs,
Cumulative of species
EOther fisted manine fauna LSRG
Marine life including seals, sea lions, whal 5
sharks, manta rays, dolphms, turtles
seabirds

4.6 Contingency measures

Data will be provided to DPC and to DoF and DPa
catches will enable prompl management actlons f
described above be met, contingency measures’
the trigger that has been met, include the following

3

arine‘mammal entanglement.

- responding to gl

4.8 Operational pfotocols

4.8.1 Drum line maintenance
1. Each drum line to be checked for damage/loss/wear and tear/signs of vandalism as part of
daily patrols.
2. ltems to be checked -
a) Poly form A3 series inflatable surface buoy and writing
b) Shackles and swivels
c) Rope
d) Hook
@) Chain

T 00 o SRS UIO
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f) Anchor '
3. Repair of replace any gear as required and complete the data records.
4. Vandalism to drum lines to be recorded and reported to DoF Operations Manager.

4.8.2 Non-target species
1. Identify species.
2. Manage animal depending on its condition (see Attachment 9.4 1or assessing the condition of
a shark):
a) The animal is considered healthy and has a reasonable chance of survival — record all
relevant data — measure, sex, tag, photograph, take biological samples (to be expanded)
etc. (see section 7).
b) The animal is dead —tag the animal, photograph with tag n~mber clearly visible, take
biological samples and store on dack, cover securely for dis
¢} The animal is considered to not have a reasonable chanc
(see Attachment 9.4 for humane euthanasia), tag and pr
clearly visible store on deck, take biclogical samples X! )
3. Contact to be made with DoF Operations Manager i
caught for transfer to DPaW,
4. |If shark is >2.5m, DoF Operations Manager t
released in the vicinity of a populated beach.

survival - destroy humanely
jraph catch, with tag number

4.8.3 Target shark species (23m)
1. Target shark species (23m TL) identifi
2. Follow the directions in Attachment

already dead. -
3. Bring animal on board the vessel and
4. Chock animal for inte

record data.
DoF Operations Ma'

4.9 Vessel and ,ocuated requirements

Vessels to have the followmg capabilities and/or equipment:

(1) approximate draft - 1.5 m or less;

(2) approximate length — 15 m or greater;

(8) deck space longer than 6 m;

(4) Automatic Location Communicator (ALC) capabilities, and ability to maintain a GPS Track log;

(5) winch capable of minimum 1.5 tonnes lifting capacity and suitable to bring a 1.5 tonne shark
{or other marine animal) on board the vessel, and return it to the ocean for release;

(6) all lifting equipment rated for safe working loads in excess of 1.5 tonne;

(7) ramp or suitable and approved alternative system (such as a sling, or conveyor system)
capable of bringing a large marine animal on board minimising further injury to the animal;

(8) approximate cruising speed of 20 knots;
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(9) ability to store retained catch on board the vessel;

(10) vessels surveyed to carry above-deck loads in excess of 1.5 tonne;

(11}firearm (12 gauge shotgun as a minimumy), secure storage and relevant licences; and

(12} pumping equipment or deck wash system suitable to ventilate gills of live sharks prior to
release.

4.10 Record keeping

4.10.1 Photography
(1) photograph all animals caught on drum lines to establish species and size (ensuring safety of
crew and no undue additional stress to the animal). Photographs should include metadata files
including the time and date of image capture; and
(2) record photo numbers for each capture,

4.10.2 Tagging
(1) Dead or destroyed animals to be fitted with uniquely:
numbers to be recorded. sy
(2) Uniguely numbered conventional fin tags to be
numbers recorded.

animals as directed.

4.10.3 Data records
Data records for each day of operation: Wi
weekly basis. Data records will include th

Date
Reglon {metrofsomnwest)

e

gth (cm)
{nterdorsal Jength(cmy
Action
‘Releasestatus . Sl
Depredation (t|ssue loss or damage) 1(? )
“Subsequient acfion (€.gy disposet/retalined) TR
Use (e.g. research)
‘ExXisting tag (e.0. Teséarch {adaifiy equip
New conventional fin tag number
“Néw acolistic tag number:
New SPOT/PAT tag number

IR "& i
Gy HAAERE m@»uiﬁm‘.'; %&mm
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Disposal GPS
Waterfemperailre (TR

Water depth (m o
Dissolved bxygenman &5

Salinit PSU
Date’b: :5’ it PUTCAased i

JLype of balt D urchased

ije' of notlflcatlon )

Alimeorarin e deployment s BRI
Location ofdrum I[ne dalo ment GPS I

"’éoﬁ’a‘i‘&“ﬁ* o;n,gu"f
Hookegmgplacement)

%X&%
a Y

ol
Length noted as ap
ok dength.(GmiE
Interdorsal Ien gth (cml
e o

EX|st|n tag (e. research 1agg

| MQ@Q”%&HQ@H ntagnumber;

New Acoustic-tag.n number

New SPOT/PAT tag number,

cqupmery)
:ﬂg\;{uw %{&m%}i’&’ &%

Photo numbers

DisposalGRS e S e g
Water temper —
m"t’”’“"‘c'f"quu,(m)m-»‘ L e el i
Dissolved oxygen mg/l

Salnity{ESu):

Additional data or information may be requested to be recorded by the Proponent at any time. See
section 7 for further details.

4.11 Training
Training will be provided, prior to the commencement of operatlons each year, on the following:
(1 ) bantmg and settlng drum lines;
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(2) fitting of fin tags;

(3) data recording;

(4) animal handling techniques (see 4.7 and Attachment 9.4);
(8) euthanasia of animals;

(6) photographic requirements;

(7) techniques for obtaining specimens for research;

(8) techniques for accurately measuring captured animals; and
(

9) shark species identification.
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5 RESPONDING TO AN IDENTIFIED SHARK THREAT OR INCIDENT

The following process is to be followed in the event that a shark is considered to be posing a threat

to public safety or following a shark attack:

(1} DoF Operations Manager to advise the location of the shark (see Attachment 9.5 for criteria for
initiating a response).

(2) Up to five drum lines to be set at the location of the shark within one hour of the notification.

(3) Drum lines are to be set for a maximum of cne hour in response to a sighting, or for a
maximum of one week in response to an incident.

(4) In responding to a sighting, drum lines are to be moved out to approxumately 1km offshore
within one hour after arrival at the site and/or lines removed from the water no more than one
hour after arrival at site.

(5) If ananimal is caught the procedures set out in Sections 4.7 afd 48 are 1o be followed.
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6

COMPLIANCE PLAN

1)

2)

4)
5)

Meetings will be held with the relevant parties to ensure clear lines of communication and
understanding of all operational requirements. Meetings will be held prior io the
commencement of operations each year, as required throughout the operational phase of the
Program and following the completion of the Program post 30 April each year.

Data records (see Section 4.10.3) are to be provided, together with photographs, to the
Proponent on a weekly basis. Data records will then be provided to DoF and DPaW on a
weekly basis and to the EPA within seven days from the end of each month of the deployment.
Notification of catch rates reaching trigger points and details of contmgency actions taken will
be provided to the EPA within seven days of meeting a trigger point:
Reports will be provided to the EPA within one month of the clos
Te ensure compliance with the Plan a minimum of 10 obser
undertaken between 15 November and 30 Apnl each years;

each Program season.
trips on each vessel will be
ditional trips undertaken as
each vessel to cbserve
the start of operations and deployment of drum lines within each MMA::The observers' role will
be to observe the operatlonal performance and Qnsur‘s the objectives
,: but not limited to, DaF

The Proponent will provide training prior to h

4. 11) Training WI|| be prowded by officers e’  the setting of f|shmg gear and
as others with expertise in the
cludmg minimising stress to animals

and safety of crew
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7 RESEARCH COMPONENT OF THE PROGRAM

Access 1o animals protected under the EPBC Act for research pUrposes will only be facilitated in
association with the relevant approvals. Subject to the approvals, relevant authorisations to
conduct research on protected fauna under the FRMA and WC Act will be sought at a State level.

. 7.1.1  Core research to be underiaken by Government
(1) Biological samples will be collected from all white sharks where practical and appropriate. For
white sharks that are euthanised as part of the Program this may include; fin clips or other
tissue samples for genetics and/or vertebral samples for age and growth studies. For white
sharks which are caught and released as part of the Program this.may include; fin clips or
_other tissue samples for genetics; internal acoustic tagging fo ment patterns and atert
systems as part of the Shark Monitoring Network; fin mounte T or PAT/PSAT tagging for
vertical and horizontal movement patterns and injections acycline and conventional fin
tags for mark-capture and age and growth studies. Biglogical samples will be collected for
other shark species where practical and appropriate. 2
(2) Data will be collected on bait usage to ascertain coffi
Water quality data, including water temperatur

‘to determine the effectiveness of
and undersize sharks. Hooks no
2d at all times,

“of:Living Australia where considered

eing progressed with DoF and

ded o researchers at the University of Western Australia and Curtin
G Jproposals to be undertaken as part of the Program. Other interested
) submit research proposals for consideration by the Proponent.

It is anticipated that data collected as part of the three year Program will add to the knowledge of
sharks in south western Western Australian waters including behaviour, movement patters, site
fidelity, post-release survival, reproduction, age and growth and sensory systems.

In addition to research opportunities available through the Program, research in Western Australia
into white shark populations and aggregation areas is continuing, with a joint Commonwealth
funded program continuing into 2014-15. Telemetry studies also continue at DoF as part of the
Shark Monitoring Network.
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8 PROGRAM REVIEW AND MONITORING

The Program will be reviewed annually at the end of each season (e.g. post 30 April each year).
The report will include information on catch data and catch data analyses, operational
performance, effectiveness of management measures and recommendations for program
changes.

A final evaluation at the end of the three year program (post 30 April 2017) will be undertaken and )
will include an analysis of all catch data, operational performance, effectiveness of management
measures and contributions to research.
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9 ATTACHMENTS

9.1 Location and extent of the MMAs in relation to marine protected areas
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State Waters - Potential temporary drum line deployments
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9.2 Drum line configurations
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9.3 Animal handling protocols (draft)
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Purpose

There have been 10 deaths from shark attacks in Western Australian waters in the last 10 years,
with seven of these in the last three and a half years. Following the latest fatal attack at Gracetown
on 23 November 2013, the Western Australian Government decided in the interest of public safety
to complement the existing shark hazard mitigation strategies with the deployment of a limited
number of drum lines over a limited time period of the metropolitan and south west coasts. Drum
lines have been a component of successful measures to reduce the risk of shark attack in
Queensland, South Africa and Brazil,

Between 25 January and 30 April 2014, a maximum of 60 static bajted drum lines were set off
popular swimming beaches and surf spots in the metropolitan and south west regions of Western
Australia. Lines were set approximately 1km offshore and monitored:for twelve hours a day, seven
days a week. The drum lines were designed to target specie oncern to public safety - white

S

letcas) with a length of three metres or greater.

Following the conclusion of the trial the Govern)
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Approved Methods

Non-target sharks

Assess status of animal when first found on line

e Assess the status of the animal and the potential risk to handlers (e.g. is it too aggressive to
handlefis it too weak to handle}.
Securing the shark

* Secure the animal to the vessel. Where possible attach a tail rope around the posterior of the
shark and tie off on the vessel. An additional rope should be placed:around the head of the
shark and secured to the vessel. This will reduce the stress on the hook. If only the tail rope, or
neither of these ropes can be secured on the shark, secur: the shark to the vessel using the
length of chain and rope attached to the hook.

* If able to do so, and in considering the condition of the
bring the animal on board the vessel. This should
sling. If a tail rope and/or head rope has/have
to the ramp on

» Attach a rope around the tail of the animal

» Lead the animal to the rear of the vessel, secure {
on board via the stern ramp. '

Maximising the chance of survival once

s Cover the animals head’ i

e Once able to do s0;ir

« Use ade-hooking devi
o Use pressire on
Detenn! il

Maximising hance of suryival once returned to the water

e Return the animal to the ) dter holding the shark facing the current while the boat is underway
iciently'to swim away.

Where is has heen dete'r__k_._' ned that euthanasia may be required.

¢ How to decide whether euthanasia may be necessary:

* Often the severity of wounds from hooking or entanglement on the line will indicate a level of
trauma that will make post release survival uniikely.

«  Confirmation of severe impairment can be determined through assessment of the reflex
activity of the protective membrane covering the shark’s eye. This membrane is triggered
during feeding activity to protect the eye. A reflex activity test may be conducted by directing a
small burst of seawater at a distance of approximately 4 cm at the centre portion of one eye
from a 10ml plastic needless syringe. Full deployment of the membrane indicates a high
chance of survival a partial or absent response indicates a low chance of survival,

Procedure for euthanasia. Refer to Section 4.0.




Other Species

In all cases of the capture of non- target species the Operations Manager, Department of Fisheries
must be notified. Where it has been determined that the animal is fit for release remove the hook,
record details of the capture on the log sheets and release the animal.

Deceased animals designated as listed species must be returned to shore for collection by cfficers
of the Department of Parks and Wildlife.

* Take an initial size measurement to assess the length of the shark (i.e. is it clearly <3m TL or
clearly 23m TL). This can be done by using guiding markers on the side of the vessel from a
fixed point (such as the winch).If additional measure,

Determination of species
In addmon to a briefing on spemes identification an mformat

Firearms.

Rifles
Rifles of .22 calibre ma

range.

sed with appropriate ammunition. The firearm should be used at close

Shotguns
Shotguns may be used as an alternative to rifles for euthanasia of sharks. As with rifies they must
be used with appropriate ammunition at close range.

Personnel _
Two people are required for the euthanasia process:

1} The shooter, responsible for euthanasia of the animal
2) The overseer, responsible for ensuring that all bystanders are at a safe distance from the -
procedure.

SharkHazard M|t|gatron DrumLme Program 2014—17Anuma| Handling Protocols o



Recommended aim _poinis
Shooting should always be directed at the dorsal surface of the animal aiming towards the middle

back of the head (to be further defined).

Confirming death
Mortality of the shark can be determined through assessment of the reflex activity of the protective

membrane covering the shark’s eye. This membrane is triggered during feeding activity to protect
the eye. A reflex activity test may be conducted by directing a small burst of seawater at a distance
of approximately 4 cm at the centre portion of one eye from a 10ml plastic needless syringe. No
response to the above procedure and lack of movement is indicative of death.

If there is any doubt as to whether the animal is dead follow-up shaoting must be employed.

s’




Competencies and Approvals-
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Occupational Health and Safety

Firearms

Physical injury from the animal

Storage of equipment

Disposal of the carcass

h ' Mitigation Drum Li Prm 2 1An V dling otos S '



| entanglement

Marine mamma

DPaW disentanglement team
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9.4 Criteria for initiating a response to an identified shark threat or incident
The following must be confirmed before initiating a response:

1. Report made within one hour of sighting and response able to be in place within one hour of
report being made.

2. Location is clear (e.g. land or ocean marker or GPS waypoint).

3. The sighting is credible. This assessment can take into account the source of the report (Surf
Life Saving WA, commercial fisher, agency vessel) or be confirmed by contacting the individual
reporting the sighting.

6. The DoF Operations Manager is satisfied that public safety is of concern (beach is occupied,
shark remains in the vicinity, shark is close to shore etc.).

7. The Land Manager (or delegated authority) must agree to, and haye capacity to give effect to,

. beach closure for the period of deployment and removal of shark ]

8. In the event that the Land Manager will not agree to beach cl

attend and place drum lines 1km off shore.

detail is plausible. ,
+ Length can be gauged in comparison to an ob
marker.

+ Person can describe any patterns or pamcular featu
|dentlf|cat|on

1. |dentify resources to
aerial support).
. Obtain verificationtt

7 yéf be moved back out to approximately 1km
énd/or removed from the water no more than one.
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9.5 Summary of the risk analysis, risk scores and risk evaluations for the Program

Component . | ~Risk Analysis -~ :I;.Ri's_k_‘scorés I -’ Risk Evaluation -
. TARGET SPECIES .
White shark With caich levels expecied to be < 10 individuals per year there.i !Iy a remote likelihood 1 ‘Negligible
(Likelihood Level 1) that this would have a miner level of consequence;(Corisequence Level 1) on the
total size, or migratory patterns, of the southwestern Australian popu\‘atton of Whﬂ" :
Tiger shark If the levels of capture of tiger sharks remain within the e 3 Low
assuming high levels of release mortality rates, it woul
Proposal to generate a minor consequence (Consequer
Bull shark 0 Negligible
Dusky shark 1 Negligible
range (< 10), there is now only a remote likelih
(Consequence Level 1)
Other non- listed 4N :Nfdués ,ﬁﬁ%‘feach of the other species of 0 Negligible
elasmobranchs sharks and rays will be caug jligible impacts (Consequence Level 0).
Demersal scalefish mersal scalefish wili be caught and also 0 Negligible
equence Level 0).
Grey nurse shark 0 Negligible
Shortfin mako shark 0 Negligible
Other listed elasmobranchs -0 Negligible
0).
Seals and sea lions With no seal or sea lion capiures anticipated to occur there is a high likefihood of no impact 0 Negligible
(Consequence Level 0).
Turtles With no captures of turlles anticipated to occur there is a high likelthood of no impact (Consequence 0 Negligible

Western Australlan Shark Hazard MMQaﬂon Drum Line Program: Managemem Plan
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Level 0).

Whales With no captures of whales anticipated to occur there is a high likelihood of no impact 0 Negligible
{Consequence Level 0).

Dolphins - { With no captures of dolphins anticipated to occur there is a high kel1hood of no impact 0 Negligible
(Consequence Level 0).

oA

Seabirds With no captures of seabirds anticipated to occur there is a,jlig like! ood of no impact 0 Negligible

{Consequence Level 0). o

]

ECOSYSTEM
Habitat The extremely small footprint of the anchors used for t im lines and the high?';; 0 Negligibie
sandy substrates where most are deployed resulis in athigh Ilkellhoo (L[kellhood LeWel:5) of only
negligible impacts (Consequence Level 0).
Community structure The high historical level of commercial catch of sharks in this*fegi as not found to have generated 0 Negligible

ommunity. Now that this cafch
rks to be captured under the

Attt —————— e —— e ————————————————
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Copyright and disclaimer .

© 2014 CSIRO To the extent permitted by law, all rights are reserved and no part of this publication
covered by copyright may be reproduced or capied in any form or by any means except with the written
permission of CSIRO,

Important disclaimer

CSIRO advises that the information contained in this publication comprises general statements based on
scientific research. The reader is advised and needs to be aware that such information may be incomplete
ot unable to be used in any specific situation. No reliance or actions must therefore be made on that
Information without seeking prior expert professional, scientific and technical advice. To the extent
permitted by law, CSIRO (including its employees and consultants) excludes all liability to any person for
any consequences, including but not limited to all losses, damages, costs, expenses and any other
compensation, arising directly or indirectly from using this publication (in part or in whele} and any
information or material contained in it. :
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Western Australian Shark Hazard Mitigation Drum
Line Program: Peer Review Close Qut Report

Review of ‘DPC Response to Submissions on Public Environmental Review’

August 7, 2014

1.1 General comments

We note the responses provided by the DPC to the public submissions and to our PER Review. We note that
the DPC have addressed many of the concerns and issues as well as adopting some of the
recommendations suggested. The DPC has addressed a number of issues that our PER Review specifically
sought clarity on.

‘There are several responses on the underlying modelling and risk assessment specifically for white sharks
that we do not agree with, and others that we do agree with. However, this only emphasizes the
uncertainty that would face any assessment of the data available on white sharks. Captures of white sharks
are poorly and unreliably recorded in commercial fishery loghooks; efforts to validate catch history are
fraught with difficulty and white shark bycatch/fishing effort relationships are not necessarily comparable
ketween regions or over time due to regional differences in abundance, in the catchability of sharks,
variations in the configuration of gear, management changes impacting fishing behaviour and variability in
the motivation to report captures over time. A previous study by Malcolm et al. (2001) identified that,
unlike WA-based fisheries wherée there are lower levels of capture, the catch of white sharks was not well
correlated with fishing effort in the SESSF (the fishery responsible for the highest capture of white sharks in
the southwest population and outside of Western Australian State waters). Their conclusion was that
estimating overall catch from effort was unlikely to estimate the true fishing mortality.

Although the DPC has made reasonable attempts to improve and utilise recorded catch data, these
underlying uncertainties make assessments of current stock status highly speculative to the point where
they are of limited use to inform management. Continuing to lvok at existing data will not improve the
advice and is of less importance than how to manage risk and impact going forward {to both the public and
the white shark population). -

The DPC is faced with a trade-off between what level of removal of sharks will significantly reduce the risk
of shark attack {their duty of care/social objective) and what level of removal will not place populations of
sharks at risk or negatively impact the ecosystem of which they are part (the environmental ohjective). We
recognize that the scientific process to support an environmental objective of providing a long-term
sustainable catch from the white shark population, may be quite different to that required to support an
objective of acceptable risk to the white shark population over a 3-year (drum-line) program. This is one of
the reasons why we consider it important to be as explicit as possible on the program chjectives.

The PER and the Referral of the proposed program focuses on the environmental objective. However, the
two {social and environmental} are integrally linked and we reiterate that the management of the proposed
program would be greatly strengthened by identifying performance measures for both. This will also
provide the best level of decision-support for any future consideration to extend, re-commence or redesign
components of the proposed program and a framework to evaluate the efficacy of any alternative
mitigation measures if they are required. We reiterate that doing so requires effective menitoring, clear
trigger points, decision rules and agreed actions in response to these trigger points — all linked to defined
program management objectives, The DPC have now addressed some of these issues in their management
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plan. We advise that some should be strengthened to assist the DPC in their decision process and these
{ssues are dealt with under the specific comments helow. '

1.2 Establish clear and measureable objectives and performance
measures, including trigger points and corresponding management
actions.

DPC write that...“..'The removal of any shark that has the potential by nature of its size and identity
[species) to bite a person no doubt reduces the risk of such an incident occurring’ (page 8 of the peer
review) accurately addresses the overall objective of the drum line program.”

The DPC clearly define the ‘duty of care/social’ ohjective of the program is to reduce the risk of shark
attack. This is not disputed. By their respense, the DPC effectively define that the capture of a single shark
of a size and species capable of biting a person would fulfil that objective. While the successful capture and
destruction of any target sharks can be considered as a measure of performance relative to this objective,
we reiterate that the DPC should consider ways to estimate the extent to which the removals of the
proposed program significantly reduce risk as an additional perfermance measure. The WA Government's
duty of care is not disputed — the reason for this additional performance measure {as discussed in more
detail below) is to provide the DPC with a robust level of evidence to underpin decisions regarding such
shark mitigation measures into the future.

We note that the program also has an environmental objective to ensure that the overall viability of
populations of target sharks {white sharks in particular) is not compromised.

DPC write that..”The statement in the peer review that the drum line program has the potential ‘.. to
continue for an unspecified timeframe ...’ is misleading and inaccurate.”

That the current program is proposed for a period of three years is not in question. However, the PER
dacument states “it is hoped that effective alternative or complementary mitigation measures to drumlines
may become available in the future.” The challenge far the DPC will be in the event that such measures are
not forthcoming. If a firtn decision has already been made not to seek a continuation of the drum program
beyond the 3-yr period, then this needs to be clearly stated. Such a decision would influence the estimation
of environmental risk and hence the environmental objective.

Experience with shark control programs elsewhere suggests that once implemented, they can be hard to
cease without good data and robust scientific advice, or the social acceptance, to underpin such a decision.
If no application is made to extend the drum line program after 3 years, it will be important that the DPC
has the information to evaluate the efficacy of the program and demonstrate to the public that it has either
met its overall objective(s} or that there is other evidence to suggest that continuation is not warranted
{e.g. if the program did not result in a significant reduction in risk; other options come online} and that no
" continuation of the drum-line program is warranted. A failure of the program to significantly reduce the risk
of shark attack, should that be the outcome, is not failure of the resolve to achieve duty-of-care, it provides
a measured and valid reason to seek an alternative strategy. If the program does not satisfactorily perform
against its overall performance measures, or any decrease in risk is not permanent, then it will also be
important to review the program to determine the implications of ceasing it. No scientific infermation has
been presented to indicate that the pregram will satisfactorily perform against performance measures
within the 3 year period, nor that any reduction In risk would be permanent. We reiterate the need to
adjudicate the program against performance measures to provide the DPC with the information required to
underpin future decisions on shark attack risk mitigation.



1.3 Management Advisory Committee

We note the DPC's comments that other shark control programs do not Include a Management Advisory
Committee, performance indicators, trigger limits or catch limits. However, we note that the most recent
review of the Queensland shark control program recommends formal trigger events be determined (PER
Appendix 14, page 4}. Although not a feature of other shark control programs, establishing such measures
would be consistent with best practice in environmental/fisheries decision-support processes and would
establish WA as a leading jurisdiction in this space. :

1.4  Descriptive terminology

We note the following in the ‘Response to Submissions’ in reference to comparisons drawn between a
drumline-based shark control pragram in Hawaii and that proposed by the DPC for WA;

“The deployment of a series of static long lines offshore from high use areas in Hawali were not designed
to provide a barrier effect at select areas as is the design of the Western Australian program.”

We agree that different shark controf programs and specifically the Hawaiian program and the proposed
WA program are not easily compared. However, we note that the proposed program and the DPC might be -
better served by not referring to the drumline program as a ‘barrier’. This is one of the common public
misconceptions about other shark control programs - particularly the net-based program in NSW. Shark
control programs including that proposed by the DPC do not provide a barrier. They are fishing programs
designed to catch a proportion of sharks within their area of operation. Referring to the DPC program as ‘a
barrier’ or “providing a barrier effect” implies that sharks will be excluded from the area. This will not be
the case and a proportion of sharks entering the Marine Monitored Areas will continue to pass through the
drum line area and visit inshore waters during the program as part of their normal behaviour. This point is
recognized by the DPC in their comment that: “An analysis of the data from the recent drum line trial
program shows that tagged sharks were in close proximity to baited drum lines, yet not one tagged shark
was caught on a drum line.” Keeping this message clear will avoid the perception that all risk of attack has
been mitigated.

1.5 Catch levels and trigger points

The statement of an Acceptable Catch Limit (ACL} for target species is an improvement to the management .
plan. DPC state that the ACLs for target species are:

White shark: 25 over the three year period
Tiger shark: 900 over the three year period
Bull sharks: 10 over the three year period

We also note that the clear articulation of ‘Trigger Points’ (TP} for both target and non-target épecies isa
significant improvement to the management plan. The stated TPs for target and non-target species are as
follows: '



Trigger oints

N‘{anns life mcﬁng aisE sea lions, whale- 3
sharks, manta rays, dolphing, triles and
seabirds

The setting of trigger points at catch levels below ‘acceptable catch limits’ is also a very good response. We
do note that the Trigger Points relate to the numbers of sharks destroyed or considered to have died rather
than catch numbers. The assessment of catch against Trigger Points is thus dependent on the DPC having
robust estimates of post-release mortality. This suggests that research in this area is a key requirement and
should be addressed as a priority. We note the risk assessment provided by the DPC in the original PER
document assumes a 100% mortality rate of captured animals. Without additional information on post-
release mortality, catch numbers alone should be used to identify Trigger Points.

1.6 Contingency Measures

The DPC identify the following Contingency Measures (actions) that may be taken in the event that Trigger
Points are reached.

“Should any of the trigger points described above be met, contingency measures will be implemented
which may include the following:
o effort reductions achieved through non-baiting of drum line hooks overnight;
variation of bait types;
inclusion of acoustic pingers on drum lines (if interactions with whales and/or dolphins);
increased effort of patrols if catch exceeding predictions in a particular location;
additional observer trips; and
a within-season review of the program.

The trigger points and contingency measures detailed above will be incorporated into the
Management Plan.”

Clear statements of actions (‘Contingency Measures’) to be taken in the event of reaching or exceeding a
trigger point also represent clear improvements in-line with the PER review advice. However, patticularly in
the case of white sharks, the stated contingency measures may not avoid the program exceeding the
acceptable catch limit for this species.

A further improvement would be to strengthen these actions given that the stated acceptable catch limits
relate to the “environmental objective” of minimising the risk to shark populations.

The management plan does not articulate ‘contingency measures’ should acceptable catch [imits be
reached or exceeded. Given that the duty of care/social objective to reduce the risk of shark attack by
removing target sharks would have been achieved on reaching the acceptable catch limit of any of the
nominated target species, then an environmentally responsible measure would be to cease the program



should an acceptable catch limit for any species be achieved. We strongly suggest that decision rules for
contingency measures be adopted prior to the commencement of the program should it be approved.

1.7  Biological sampling of captured sharks
We support the comprehensive set of operational data and biological sampling identified by DoF.

“{1) Biolegical samples will be collected from all white sharks where practical and appropriate. For white
sharks that are euthanised as part of the Program this may include; fin clips or other tissue samples for
genetics and/or vertebral samples for age and growth studies. For white sharks which are caught and
released as part of the Program this may include; fin clips or other tissue samples for genetics; internal
acoustic tagging for movement patterns and alert systems as part of the Shark Monitoring Network; fin
mounted SPOT or PAT/PSAT tagging for vertical and horizontal movement patterns and injections with
tetracycline and conventional fin tags for mark-capture and age and growth studies. Biological samples
will be collected for other shark species where practical and appropriate.”

The research component of the management plan shows significant improvements including the statement
of collecting core research data on white sharks in particular. We reiterate that the collection of samples
would be greatly improved if dead and euthanased white sharks were returned to shore for a full
examination by DoF staff. This Is standard procedure in the NSW shark control program and provides for
the most complete research benefit from killed animals. Given the relatively small number of white sharks
under the DPC’s ‘acceptable catch limit', doing so is unlikely to present significant resource expenditure
under the program. While agreeing with DPC, that “the logistics of sampling at sea and/or retaining all
deceased animals is not a trivial issue”, we note that in the event that dead sharks cannot be returned to
shore — at least a biological sample for genetic analysis should be made in addition to standard data on
length and sex would provide some of the most important information contrlbutlng to monitoring this
population and any effects of the drum [line program on it,

It is noted that the management plan includes the statement that “Biological samples will be collected for
other shark species where practical and appropriate”, This is a positive statement; however, we argue that
including tiger sharks as a core part of the sampling program is warranted given that the DPC is now aware
that the catches of this species will dominate and be high.

We reiterate that it is important, if the program is approved, that sufficient data are collected to
scientifically review, adjudicate and provide evidenced-based advice which the DPC {(and EPA} can consider
when deciding to cancel, modify or continue the program,

“{4) A gear selectivity trial may be undertaken during the Program to determine the effectiveness of
different size hooks on minimising catch of non-target species and undersize sharks. Hooks no smaller
than an approximate 25/0 circle design will be used at all times.”

The gear selectivity trial is noted and its inclusion similarly strengthens the research component of the
management plan. However, the DPC indicates that hooks no smaller than 25-0 would form the basis of
the gear trial — which may examine at best the impact of ‘)’ vs ‘circle’ hooks of 25-0, The trial of more
standard-sized hooks is recommended from both the perspective of reducing the injuries likely to be
sustained to non-target animals as well as on a cost effective basis, Purpose-made '25-0’ hooks are no
doubt an expensive option compared to off-the-shelf sizes used in other shark control programs. The
program would benefit from trialling more conventional sized hooks and testing the premise that bycatch is
reduced by using large hooks. This would also assist in identifying gear that best balances possible
increased levels of bycatch with the ability to release non-target animals in condition more conducive to
their survival. The use of more conventiconal sized hooks [combined with the use of appropriate wire trace
rather than chain) may also permit the release of non-target animals by cutting the trace and leaving the
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hook in place which is the standard and recommended best practice release method for bycatch in
commercial and recreational fisheries. Determining and, if necessary, improving the post-release mortality
of sharks is a critical component for the program so that it can adequately assess when Trigger Pomts have
been reached and contingency measures are required.

A key part of the program and its monitoring will be information on catch and effort. The management plan
would be further strengthened if such analyses were included as ‘Core research undertaken by
Government’ instead of being listed under ‘potential research by other agencies’. Similar to commerecial
fisheries data — there is a need to ensure that such data are monitored, analysed and stored in a consistent
manner — rather than being at the convenience of, for example, a university-based project. We recognise
that this may be the intent, as catch and effort analyses are mentioned in the ‘program review and
maonitoring’ section. However, it is not clear in the way these sections are described. This will become
particularly important should the program be continued beyond its current three-year proposed timeframe
{although duly noting that an extension is not the current intention).

The proponent clearly identifies a plan to investigate post-release survival of noen-target animals. However,
this is not mentioned in the research component of the management plan. As mentioned above, this
information will be critical to adjudicating when a Trigger Point is reached. It should be included under
‘Core research undertaken by Government’ — we assume this was intended and is an oversight.

1.8 Improve the accuracy of data collection from commercial fisheries
within WA regarding white shark bycatch.

DPC note that: “DoF is finalising a project which reconstructs the history of white shark mortalities
induced by all sources (including all commercial and recreational fisheries operating on the south-
western stock) throughout the full range of the south western white shark population.” '

We support this reconstruction of white shark mortalities but we recognize the inherent uncertaintles in
such an exercise. We reiterate that existing catch and effort data, no matter what effort or techniques are
applied to improve it, comes with such a high degree of uncertainty that its usefulness to inform
management actions is compromised. Continuing to look to the past will not improve current assessments.
We emphasize the importance of effectively recerding current white shark mortalities across the
geographic footprint of the population {which includes not only Western Australia but other jurisdictions).
While trigger pointis have been established for the mortalities of white sharks under this program (20
animals over 3 vears), it is the total cumulative mortality across the population that is the key value of
interest in assessing status. Therefore ongoing efforts to recard current mortalities of the white shark from
commercial fishing and any other known sources should be undertaken. This needs to be across the
footprint of the population including in jurisdictions outside Western Australia.-

1.9  CSIRO research cited in response to PER review of ‘weight of
evidence’ approach

We reiterate that there are several responses on the underlying modelling and risk assessment specifically
for white sharks that we do not agree with, and others that we do agree with. However, this only
emphasizes the uncertainty that would face any assessiment of the data available on white sharks. We do
note that the DPC response to our review of Appendix 9 refers to two published scientific papers one of
CSIRQ origin, the other that included CSIRO staff. It is important that the points raised are clarified.

The DPC response states in reference to Goldsworthy et al. (2013):
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“This modelling used one of the most intensive sampling regimes undertaken in Australia to deterimine
trophic relationships across a wide number of species. Ecosystem simulations indicate that the functional
group “pelagic sharks”, which includes white sharks, have most likely experienced population growth and
this “appears to be primarily to be driven by reductions in fishing mortality”.

The Goldsworthy et al. (2013} model of the GAB ecosystem incorporates ‘pelagic sharks’ as a functional
group which means that data for all species that were incorporated were added together and treated as a
single ‘population’, This is a standard and convenient ecosystem modelling technique. However, It also
means that one cannot infer species-specific information from a modelled trend that integrates data across
all species. n reality, some species included within a functional group may see a projected increase while

. others decrease. What is important to note is that the Goldsworthy model did not contain any data

specifically relating to white sharks — therefore using their model output to infer the population status of
white sharks is uninformative and may well be erroneous.

The DPC response in reference to inferring population size for white sharks {which have a low level of
information) from catch data on dusky sharks {which have a much high level of information), states:

“The generation of abundance estimates for a population that has low levels of information by using
data {such as catch rates) that are compared with species for which there are high levels of information is
an approach that has been promoted by CSIRO researchers (e.g. Punt et af, 2011).”

The calculations of white shark numbers based on with dusky shark population estimates and catch rates
do not represent the use of the data-poor techniques as presented by Punt-ef ¢l. (2011). The Punt et ol.
paper focuses on trends in fishing mortality between species — the DPC’s analyses requires that fishing
mortality, not the trend in fishing mortality, is the same between neonate dusky sharks and white sharks in
order to make the comparison. This is highly unlikely and the authors of the Punt et al. paper warn against
such comparisons. It is unlikely that these analyses can offer useful information that would support or
refute estimates of population size in this context. :
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Summary and recommendations

This report provides the Environmental Protection Authority's (EPA’s) advice
and recommendations to the Minister for Environment on the Western
Australian Shark Hazard Mitigation Drum Line Program 2014-2017 (the
proposal).

The proposal, by the Director General, Department of the Premier and
Cabinet (DPC) on behalf of the State of Western Australia, involves the
deployment of temporary and static drum lines within marine monitored areas
(MMAs) between 15 November and 30 April each year for a period of three
years, commencing 15 November 2014 and ceasing 30 April 2017. The
proposal also includes the temporary deployment of drum lines in response to
an identified shark threat or incident anywhere in State waters at any time of
the year until 30 April 2017.

The proposal involves the capture of target sharks with a total length of three
metres (m) or greater, and aims to provide additional protection from the risk -
of shark interactions with water users at selected swimming beaches and surf
spots in the metropolitan and south-west regions of the state.

Section 44 of the Environmental Protection Act 1986 (EP Act) requires the
EPA to report to the Minister for Environment on the outcome of its
assessment of a proposal. The report must set out:

» the key environmental factors identified in the course of the
assessment; and

» the EPA’'s recommendations as to whether or not the proposal may be
implemented and, if the EPA recommends that implementation be
allowed, the conditions and procedures to which implementation should
be subject. : :

- The EPA may include in the report any other advice and recommendations as
it sees fit. '

The EPA is also required to have regard for the principles set out in
Section 4A of the EP Act.

Key environmental factors and principles

The EPA decided that the following key environmental factor relevant to the
proposal required detailed evaluation in the report:

(a) Marine Fauna.
There were a number of other factors which were relevant to the proposal, but

the EPA is of the view that the information set out in Appendix 3 provides
sufficient evaluation.



The following principles were considered by the EPA in relatibn to the
proposal: '

(a) the precautionary principle;

(b) the principle of intergenerational equity; and

(c) the principle of the conservation of biological diversity and ecological
integrity. '

Conclusion

The EPA has considered the potential environmental impacts of the proposal
against its environmental objective for Marine Fauna, which is fo maintain the
diversity, geographic distribution and viability of fauna at the species and
population levels.

The EPA’s assessment has had particular regard to the white shark, because
it is listed as a migratory species and “Vulnerable’ under both the
Commonwealth Environment Protection and Biodiversity Protection Act 1999
(EPBC Act) and the State Wildlife Conservation Act 1950 (WC Act).

The proponent has assessed the impacts of the proposal on the viability of the
south-western population of white sharks. The proponent's assessment is
based substantially on the considerable work undertaken by the Department
of Fisheries (DoF) to obtain all available information from variocus sources to
make best estimates of the white shark population. The proponent's
assessment concludes that the proposed take limit of up to 25 white sharks
over the three-year drum line program would have a minor level of
consequence on population numbers and, based on its risk assessment,
represents a negligible risk to the south-western white shark population, and

therefore viability, of the population.

As part of the assessment the EPA engaged the CSIRO to undertake an
assessment peer review of the proponent’s investigations and conclusions
and report directly to the EPA. Both assessment Peer Review Reports have
been made available in Appendix 6 (6.6 and 6.7) to the EPA’s report.

As recognised by the Peer Reviewer, the DoF’'s assessment is very
dependent on the underlying assumptions used ‘and most of these
assumptions have yet to be supported by empirical data. The Peer Reviewer
identifies that this does not necessarily mean that the conclusion of negligible
risk is incorrect, but that the information provided is inadequate to judge the
level of risk.

Despite the proponent's best efforts to make conservative and plausible
~ estimates, there currently remains scientific uncertainty surrounding the
available information and evidence about the south-western white shark
population, population trends, and the catch of white sharks from commercial
fisheries. Therefore, at this stage, and based on available information, it is the
EPA'’s opinion that there remains a high degree of scientific uncertainty as to
whether the proposal can meet the EPA’s environmental objective for Marine



Fauna (i.e. to maintain the viability of fauna at the population level) and there
is a risk that, if the proposal is implemented, it may compromise the viability of
white sharks at the population level (for the south-western white shark
population). '

in view of that high degree of scientific uncertainty, the EPA considers that a
cautious approach should be adopted and that the proposal should not be
implemented.

The EPA’'s recommendation is based only on the assessment of the
environmental factor of Marine Fauna, which was the only key environmental
factor identified during the assessment of the proposal.

The EPA has provided other advice to the Minister for Environment in the
event that the proposal proceeds. This includes a recommendation that any
statement of implementation should require the proponent to have an
environmental management plan in place to apply to the proposal, and set
catch limits for target sharks, to minimise impacts on marine fauna,

Recommendations

That the Minister for Environment:

1. considers the report on the key environmental factor of Marine Fauna, as
set out in Section 3;

2. notes that the EPA has concluded that there is a high degree of scientific
uncertainty about whether the proposal can meet the EPA's
environmental objective for Marine Fauna, and therefore that the proposal
should not be implemented;

3. notes that the EPA has not included in this report conditions and
procedures to which the proposal shouid be subject, if implemented,
because the EPA has concluded that the proposal should not be
implemented; and

4. notes the EPA’s other advice presented in Section 4 about recommended

requirements in the event that the State Government determines that the
proposal may proceed.
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1. Introduction and background

This report provides the advice and recommendations of the Environmental
Protection Authority (EPA) to the Minister for Environment on the key
environmentatl factors and principles for the proposal by the Director General,
Department of the Premier and Cabinet (DPC) on behalf of the State of
Western Australia, for the Western Australian Shark Hazard Mitigation Drum
Line Program 2014-2017 (the proposal).

The proposal involves the deployment of temporary and static drum lines
within marine monitored areas (MMAs) (Figure 1) between 15 November and
30 April each year for a period of three years, commencing 15 November
2014 and ceasing 30 April 2017. The proposal also includes the temporary
deployment of drum lines in response to an identified shark threat or incident
anywhere in State waters at any time of the year until 30 April 2017. The
proposal involves the capture of target sharks with a total length of three
metres or greater, and aims to provide additional protection from the risk of
shark interactions with water users at selected swimming beaches and surf
spots in the metropolitan and south west regions of the state.

The DPC referred the proposal to the EPA on 7 April 2014. The proposal was
assessed at the level of Public Environmental Review (PER). It is also being
assessed under the Bilateral Agreement between the State and the
Commonwealth for likely significant impacts to the white shark, which is a
listed threatened and migratory species. The Environmental Scoping
Document (ESD) for the proposal was approved on 16 May 2014 and the
PER was released for a four-week public comment period from 9 June 2014
to 7 July 2014.

The EPA previously considered a third party referral for a similar proposal by
the proponent which involved the setfing of static and temporary drum lines
within MMAs from January 2014 until 30 April 2014. On 12 March 2014 the
EPA determined that, given the proposal’s limited duration and small scale, a
formal environmental impact assessment was not warranted because it was
unlikely to have a significant effect on the environment. The EPA issued public
advice on the proposal and recommended that, should there be a new
proposal to deploy baited drum lines to catch sharks beyond 30 April 2014, it
would need fo be referred to the EPA for a decision on whether the proposal
should be formally assessed under Part IV of the EP Act. The current
proposal is the subject of this assessment.

Further details of the proposal are presented in Section 2 of this report.
Section 3 discusses the key environmental factors and principles for the
proposal. Section 4 provides other advice from the EPA. Section 5 provides
an overview of the Matters of National Environmental Significance and
Section 6 presents the EPA’s recommendations. Appendix 6 contains a
summary of submissions and the proponent’s response to submissions (6.1)
and is included as a matter of information only. It does not form part of the

EPA’s report and recommendations. B



2. The proposal

The DPC proposes to deploy up to 60 static baited drum lines approximately
one kilometre offshore of selected high-use beaches and surf breaks within
designated MMAs in the metropolitan and south-west coastal regions of
Western Australia (Figures 1, 2 and 3). Up to 12 additional drum lines may be
temporarily deployed in response to an identified shark threat or incident
within the geographical and temporal extent of the MMAs.

The static drum lines are proposed to be deployed between 15 November and
30 April for a period of three years, commencing ‘15 November 2014 and
ceasing 30 April 2017, after which the program will be subject to review.

The proposal involves the capture of white sharks {(Carcharodon carcharias),
tiger sharks (Galeocerdo cuvier) and bull sharks (Carcharhinus leucas) with a
total length of three metres or greater (target sharks) within MMAs during the
drum line deployment period.

The proposal also includes the temporary deployment of drum lines, and the
attempted capiure of threatening sharks, in response to an identified shark
threat or incident anywhere in State waters at any time of the year until
30 April 2017. This is to be implemented in accordance with the DoF
Guidelines for sharks posing an imminent threat to public safety (the
Guidelines) (Appendix 6.4).

The proponent proposes an acceptable catch level of up to 25 white sharks,
900 tiger sharks and 10 bull sharks as a result of the implementation of the
proposal. :

The main characteristics of the proposal are summarised in Table 1 below. A
detailed description of the proposal is provided in Section 2 of the PER
document (DPC, June 2014). The locations and dimensions of the MMAs are
shown in Figures 2 and 3, and detailed in the Clarification of the PER Key
Characteristics Table (DPC?, August 2014) (Appendix 6.3). :



Table 1: Summary of the Proposal

Proposal Title Western Australian Shark Hazard Mitigation Drum L|ne
Program 2014-2017

Short Description | Marine Monitored Areas (MMAs):
Metropolitan MMA from Ocean Reef to Port Beach and
to approximately 1 km offshore. See Figure 2.

South-west MMA from Quindalup to Prevelly and to
approximately 1 km offshore. See Figure 3.

Static drum Ilnes

Up to 60 static baited drum lines apprommately 1 km
offshore within MMAs, but not within any marine
recreational or sanctuary zones or Fish Habitat
Protection Areas, set between 15 November and 30 April
each year for a period of three years, commencing

.| 15 November 2014 and ceasing 30 April 2017.

Temporary drum lines:

Up to 12 temporary drum lines deployed in response to
| an identified shark threat or incident within the MMAs .
between 15 November and 30 Apnl each year for a
period of three years, commencing 15 November 2014
and ceasing 30 April 2017.

Outside of the geographic and temporal extent of the
MMAs temporary deployment of drum lines in
accordance with DoF Guidelines' to 30 April 2017, J

'The Department of Fisheries “Guidelines for fishing for sharks posing an imminent threat to
public safety”.

Table 1 incorporates modifications to the proposal made by the proponent
following release of the PER document.

Since the release of the PER, the proponent has clarified that the DoF has
jurisdiction for implementing the deployment of temporary drum lines in
response to an identified shark threat or incident outside of the geographic
and temporal extent of the MMAs in accordance with the Guidelines. The
implementation of temporary and static drum lines within the spatial and
temporal extent of the MMAs would occur in accordance with the draft
Operational Environmental Management Plan (Appendix 6.2).

The details of these clarifications by the proponent are provided in Appendix
6.3 of this report. This includes: a revised Key Characteristics Table;
clarification of the potential impacts as a result of temporary drum line
deployment and, in relation to the proposed draft management plan, updated
criteria for temporary drum line deployment within the geographic and
temporal extent of the MMA; and clarification of trigger points.



The EPA notes that this means the DoF would continue to implement the
Guidelines in accordance with the State Government's Imminent Threat
Policy, which has been in place since 2012.

A draft management plan for the proposal was provided in Appendix 2 .of the
PER. This has been substantially further developed by the proponent, and the
draft Operational Environmental Management Plan (DPC3, August 2014),
provided in Appendix 8.2 of this report, now proposes acceptable catch levels
for target species, anticipated catch levels for non-target species, trigger
points and associated contingency measures, and further detail, in particular
with regard to animal handling protocols, biological sampling, record-keeping
and research to be undertaken as part of any implementation of the proposal.

The potential impacts of the proposal initially predicted by the proponent in the
PER document (DPC, June 2014) and their proposed management are
summarised in Table ES 3 (Executive Summary) in the proponent's PER
document.

A total of 6,751 public submissions and two petitions with a combined total of
approximately 25,000 signatures were received during the public review
pericd. The key issues raised relate to:

» the justification for the proposal;

s evaluation of non-lethal methods for hazard reduction including early
detection, alarm systems, tag-and-release, and community
awareness/education;

predicted impacts to target and non-target species and ecosystems,
potential impacts to marine sanctuary zones and World Heritage Areas;
proposed management measures;

potential risks to public safety; and

extent of stakeholder consultation.

In addition to the above issues, the EPA notes that a considerable number of
submissions on the PER raised issues in relation to the effectiveness of the
proposal from a public safety perspective. The matter of the efficacy of the
proposal, that is, will it make beaches safer, is not a matter which the EPA is
required or empowered to address in its assessment report. This is because
the EPA’s assessment report can only deal with the environmental factors
relevant to the proposal, being the potential significant impacts on the
environment, should the proposal proceed.

Issues raised were addressed in the Response to Submissions document
received on 13 August 2014 (Appendix 6.1).
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3. Key environmental factors and principles

Section 44 of the EP Act requires the EPA to report to the Minister for
Environment on the key environmental factors relevant to the proposal and
the conditions and procedures, if any, to which the proposal should be
subject. In addition, the EPA may make recommendations as it sees fit.

The identification process for the key factors selected for detailed evaluation
in this report is summarised in Appendix 3.

It is the EPA’s opinibn that the following key environmental factor for the
proposal requires detailed evaluation in this report:

(a) Marine Fauna.

The above key factor was identified from the EPA’s consideration and review
of all environmental factors generated from the PER document and the
submissions received, in-conjunction with the proposal characteristics set out
in Table 1.

Details on the key environmental factor and its assessment are contained in
Section 3.1. The description of the factor shows why it is relevant to the
proposal and how it will be affected by the proposal, taking into consideration
environmental impact management by the proponent. The assessment of the
factor is where the EPA decides whether or not a proposal meets the
environmental objective set for that factor.

The following principles were considered by the EPA in relation to‘the
proposal:

(a) the precautionary principle;
(b) the principle of intergenerational equity; and
(c) the principle of the conservation of biological diversity and ecological

integrity.
3.1 Marine Fauna

Objective

The EPA’s objective for Marine Fauna is to maintain the diversity, geographic
distribution and viability of fauna at the species and population levels.

In deciding which components of the EPA’s objective are relevant to this
assessment, the EPA has had regard to the following:



+ the proposal is largely limited in.its extent to the two proposed MMAs,
hence it is unlikely to affect the geographic distribution of the potentially
affected species of marine fauna, at the species and population levels;

« the proposal is targeting three shark species (white, tiger and bull) with
a total length of three metres or greater and aims to avoid and minimise
impacts to other marine fauna and hence it is unlikely to affect the
diversity of non-target species and populations; and

» the proposal is designed to reduce the local abundance of target
sharks near selected beaches and therefore has potential to impact on
the viability of target sharks at the population level.

Therefore, to meet the EPA’s environmental objective, the assessment needs
to demonstrate, with a high degree of confidence, that the proposal maintains
the viability of marine fauna at the population level.

The evaluation of the proposal against the EPA’s environmental objective in
respect of maintaining the viability of species at the population level is set out
below with respect to the white shark and other marine fauna.

Potential impacts of the proposal

The proposal will affect marine fauna species by the capture of target shark
species (white sharks, tiger sharks and bull sharks) and the incidental capture
or entanglement of other marine fauna species (non-target marine fauna).

Target sharks, which would be euthanized, are white sharks, tiger sharks and
bull sharks with a total length of three metres or greater. Target sharks with a
total length less than three metres that are caught would be released alive,
unless they were considered not to be in a condition to survive.

Non-target marine fauna

Non-target marine fauna in the context of this assessment comprise all other
marine fauna species unintentionally caught as a result of the proposal,
including all non-target shark species, all non-shark fish species, marine
mammals, reptiles and seabirds.

Tiger and bull sharks

With respect to the tiger and bull sharks, the EPA notes that they are not listed
~as a threatened species in the EPBC Act or the Wildlife Conservation Act
1950 (WC Act).

White shark

The white shark (Carcharodon carcharias) is a migratory and threatened
species and is listed as follows.

« Internationally it is listed on the Convention on the Conservation of
Migratory Species of Wild Animals 2002. Australia has international
obligations to protect migratory species listed in schedules to this
convention. The proponent is required to address how the proposal is
consistent with these obligations.



« Nationally it is listed as a ‘Vulnerable' and ‘Migratory’ species under the
Commonwealth EPBC Act. The species was listed as vulnerable because
of evidence of a declining population, its life history characteristics (long
lived and low levels of reproduction) and, at the time of listing, significant
ongoing pressures from the commercial fishing industry
(DSEWPAC, 2013). This listing occurred before it was identified that there
are two distinct Australian populations of the white shark.

* Under State legislation, the species is protected and also listed as
‘Vulnerable’ under the WC Act. Being listed as vulnerable under the
WC Act means it is considered to be facing a high risk of extinction in the
wild.

* The white shark is also protected under the Fish Resources Management
Act 1994. This means that the species is totally protected from fishing.

In 2013 the Commonwealth Government issued a National Recovery Plan for
the white shark. The overarching objective of the Recovery Plan for the white
shark is to assist the recovery of the white shark in the wild, throughout its
range in Australian waters with a view to:

+ improving the population status, leading to future removal of the white
shark from the threatened species list of the EPBC Act; and

+ ensuring that anthropogenic activities do not hinder recovery in the
near future, or impact on the conservation status of the species in the
future.

The Recovery Plan identifies the principal threats to the lack of white shark
recovery in Australia as mortality resulting from accidental capture by
- commercial and recreational fishers, and shark control activities.

Recent research based on genetic analysis and tracking data suggests that
there are two Australian populations of the white shark: the south-western
white shark population, which occurs along the Western Australian coast to
waters west of Bass Strait; and an east coast white shark population, from
east of Bass Strait and up the Queensland coast (Blower et al., 2012).

Proponent’s environmental review

Non-target marine fauna

The proponent has designed the proposal to avoid and minimise impacts to
non-target marine fauna through measures such as the use of drum lines as
opposed to nets or net meshing, drum line configuration, large hook size,
limited temporal and spatial extent of the proposal which avoids whale
migration, marine sanctuary and recreation zones, and fish habitat protection
areas, monitoring and maintenance of the drum lines, and use of preferential
bait. :

The proponent’s risk based assessment concludes that the proposal
represents no or negligible risk, or negligible risk to non-farget marine fauna.
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Tiger and bull sharks

As the proposal does not coincide with the preferred habitat of the bull shark
{which is the Swan/Canning estuary system), the proponent does not expect
to catch large numbers of this shark .

Tiger sharks are a relatively abundant, tropical and subtropical shark species.
fn relation to tiger sharks, the proponent has predicted that if the levels of
capture of tiger sharks remain within the anticipated levels (approximately 300
sharks per year), combined with high levels of release mortality rates, it would
be possible for the program to generate a minor consequence risk rating. The
propenent concludes that this would mean a potentially measurable but
relatively small decrease in the total abundance of the tiger shark population
as a resuit of a three-year drum line program. This is also noting the minimal
levels of mortality to tiger sharks in other areas of Western Australia because
their inadvertent capture is aiso low due to. prohibition on the use of
commercial shark fishing gear off large areas of the north-west since 1993
and a cessation of commercial shark fishing in northern Australia
(DPC', 2014).

White sharks

The proponent has assessed the impacts of the proposal on the viability of the
south-western white shark population. The proponent's assessment of the
potential impacts of the proposal on Marine Fauna is based largely on
information and expertise provided by the DoF. The DoF has undertaken
considerable work to obtain all available information from various sources to
make best estimates of the white shark population. This required the DoF to
undertake the necessary scientific analysis and make available the relevant
reports to support the conclusions in the PER document.

A fundamental component of this work is the DoF’s risk assessment as set out
in Appendix 9 of the PER: A risk based, weight-of-evidence approach to
determine the range of plausible estimates for the south-western Australian
population of white sharks.

As part of its assessment, the DoF developed a demographic model to
calculate a range of scenarios based on potential population sizes and
trajectories based on a number of conservative parameters for white shark life
histories and estimated catch numbers from fishing. This was then combined
with a risk-based, ‘weight-of-evidence’ approach where the scenarios were
examined against other available data and observations to ascertain the
range of most plausible scenarios.

In summary, the DoF has assessed the removal of up to 25 white sharks over
a three-year period and concluded. that “...the additional removal of a
relatively small number of white sharks (less than 10/year — which is less than
10 per cent of current capture rates) for public safety purposes was found fto
have no material effect on the population numbers and therefore the
viability/status of the south-western population of white sharks.” This
-assessment is based principally on:
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1. weight-of-evidence analysis of available information, giving an estimated
current (2012) population size of 3,400-5,400;

2. an assessment that “the current population levels....are at least 70% or
above their pre-exploitation levels” (pre-1940 levels);

3. an estimated current commercial by-catch of around 100 sharks per year
from the population; and

4. the proposed catch limit on white sharks being limited to 25 or less for
the three-year drum line program.

Key issues from public submissions

As mentioned above, a considerable number of submissions were received on
the PER.

Subm|SS|ons raised matters regarding non—target marine fauna, tiger and bull
sharks including:

e impacts to other sharks in particular tlger sharks, bull sharks, shottfin
mako and dusky sharks;

* contingency measures for other marine fauna; and

+ ecosystem impacts as a result of the removal of apex predators.
A significant proportion of the matters raised were on the white sharks,
particularly in relation to the:

« conservation status of the white shark;

* Australia’s international obligations regarding the protection of the white
shark;

» existing threats and pressures on the white shark population,;

¢ need to examine aiternative non-lethal methods of shark control to
minimise impacts;

« scientific uncertainties in the DoF’s population estimates and “historical
and existing catch data;

« availability of the papers and information which was used to support the
estimations and conclusions in Appendix 9; and

« a published paper by Blower (et al., 2012} which estimates an ‘effective
population size’ for the south-western white shark population to be 700
breeding individuals. :

These matters were responded to by the proponent in the Response fo
Submissions on the Public Environmental Review (DPC’, August 2014) which
is attached for information in Appendix 6.

Blower et al. (2012) investigated the population genetics of Australian white
sharks to estimate the ‘effective population sizes’ for the south-western white
shark population and the east coast white shark population. The effective
population is not a measure of total population size. While the DoF did not use
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Blower's ‘effective population size’ in its assessment, it has responded to this
issue in the response to submissions. The DoF has suggested that if the
proportion of this population that would be of breeding size/age is likely to be
in the order of 15-30 per cent (based on modelled population structures), then
using the estimated 700 breeding individuals would generate a range of
2,500-4,600 individuals for the south-western white shark population.

Assessment Peer Review comments

As mentioned above, the EPA engaged the CSIRO to undertake an
assessment peer review of the proponent's PER against the work required in
the approved ESD, reportlng directly to the EPA.

Tiger and bulf sharks

The Peer Reviewer has advised that the proposal has the capacity to create a
measurable change in the tiger shark population, with 900 anticipated to be
caught over the three-year program, and that upper limits, effective
monitoring, trigger points, decision rules and agreed actions in response to
the trigger points, linked to management objectives, are required and may
provide a mechanism to reassess the risk to the population should the catch
be higher than expected.

The CSIRO? (July 2014) has advised that the proponent’s assessment that
the risk to community structure as a result of removing apex predators is likely
to be negligible is not contested.

White sharks

In relation to the DoF’s work on the risk-based, weight-of-evidence approach
to estimating population S|ze (Appendix 9, DPC, June 2014), the Peer Review
has advised that (CSIRO", July 2014):

“Appendix 9 provides few details on how key parameters were estimated. Two'
of the significant parameters that dictate the predicted trajectories and current
population estimates are the initial population size from which the model is run
and the catch history of white sharks across the population. Modelling
minimum viable population levels and population trajectories for white sharks
via demographic models as used by the proponent are scientifically useful
exploratory exercises but highlight the critical uncertainties and lack of
information available to adequately assess current population size, population
status and hence the likely impacts of any additional removals from the
population. The oufcomes of such modelling are heavily dependent on
underlying assumptions relating to: biological parameters, initial population
size (which is unknown), current/historical catches across the populations
range (which are poorly documented) and either explicitly or implicitly
assuming that some catches or lrajectories are sustainable or more plausible
compared to others (for which there are few data to adjudicate). It is important
fo note that such exercises are not stock assessments and they do not
provide estimates of actual population size.”
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The proponent has responded to this issue by recognising that some of the
biological parameter values are not well known and therefore a range of
different scenarios were generated. Because the proponent considered there
was not sufficient quantitative data to apply to its assessment, a more
gualitative approach was used that generated ranges of more plausible values
which, collectively, were used to describe the confidence levels.

In relation to the proponent’s estimated catch numbers from fishing, which is
necessary to estimate the combined pressures from the proposal and
commercial fishing at the population level, the Peer Reviewer (CSIRO?, July
2014) advised as follows:

“The most significant uncertainties are the initial population size and the
cumulative annual mortality [total anthropomorphic catch + natural mortality (=
total mortality)] applied to the modelfed population... Captures of white sharks
are poorly and unreliably recorded in commercial fishery logbooks; efforts to
validate catch history are fraught with difficulty and white shark bycatch/fishing
effort relationships are not necessarily comparable between regions or over
time due to regional differences in abundance and catchability of sharks,
variations in the configuration of gear, management changes impacting fishing
behaviour and variabifity in the motivation fo report captures over time.”

Assessment against the EPA’s Environmental Objective

Non-target marine fauna

In relation to the potential impacts on non-target marine fauna, the EPA notes
that the proponent has designed the proposal to avoid and minimise impacts
on non-target marine fauna species, as demonstrated in the draft Operational
Environmental Management Plan (Appendix '6.2), which details the
configuration of the drum lines and the measures to release captured animals.

Tiger and bull sharks

The EPA notes that the proposal does not coincide with the preferred habitat
of the bull shark. With regard to tiger sharks the EPA notes that they are a
relatively abundant tropical and subtropical shark species. The EPA notes that
the draft Operational Environmental Managemeni Plan (Appendix 6.2)
provides for limits, trigger points and contingency measures which would
apply in relation to tiger sharks.

" The EPA is satisfied that the proponent has sufficiently demonstrated
avoidance and minimisation measures through the proposal desigh and the
Draft Operational Environmental Management Plan, and therefore considers
that the proposal presents a low risk to the viability of populations for other
target sharks and non-target marine fauna.

White sharks

The proponent’s assessment, which is based substantially on the work
undertaken by the DoF, indicates that the proposed take of white sharks by
- the drum line program would have a minor level of consequence on
population numbers and, based on its risk assessment, represents a
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negligible risk to the south-western white shark population, and therefore
viability, of white sharks.

However, as recognised by the assessment peer review, the DoF's
assessment is very dependent on the underlying assumptions used, and most
of these assumptions have yet to be supported by empirical data. The Peer
Review identifies that this does not necessarily mean that the conclusion of
negligible risk is incorrect but that the information provided is inadequate to
judge the level of risk.

Appendix 9 of the PER, which formed the basis of the DoF’s investigations is
considered a ‘working draft. The DoF advised that this paper would be
subject to both intemal and an external review process prior to publication as
a DoF Report. This review process for the paper presented in Appendix 9
(DPC June 2014), and the other papers which were referenced but are still in
preparation, may add confidence as to whether the EPA’s environmental
objective may be met. -

The only other significant piece of information which gives an indication of the
population size of the south-western white shark population is the ‘effective
population size' of 700 breeding individuals estimated by Blower ef al., 2012.
There is no standard relationship between ‘effective population size’ and ‘total
population size’ and this will vary between species and is dependent on a
number of factors. The DoF’s estimate of ‘total population size’ of between
3,400 and 5,400 is not, however, necessarily inconsistent with the ‘effective
population size’ estimated by Blower et al.,, 2012. The EPA notes, however,
that there is also considerable scientific uncertainty regarding the estimate of
Blower et al, 2012 being based on limited data and subject to wide
confidence limits.

For the EPA to find the proposal to be environmentally acceptable, the
available information and evidence, particularly in relation to population size,
trends, and by-catch rates from fishing (as the largest source of mortality for
the south-western white shark population), should demonstrate with a high
degree of confidence, that the EPA’s environmental objective for Marine
Fauna will be achieved (i.e. the viability of the south-western white shark
population will be maintained).

At this stage, the scientific uncertainty surrounding the available information,
evidence and analysis about the white shark population, population trends
and by-catch of white sharks from commercial fisheries, cumulatively leads to
a high degree of scientific uncertainty about whether the EPA’s environmental
objective for marine fauna can be met.

Summary

Having particular regard to the:

(a) white shark being listed as ‘Vulnerable’ under both the WC Act and the
EPBC Act;

(b) environmental issues raised in the public submissions;
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(c) proponent's assessment of the potential impacts of the proposal using
best available information and using most conservative plausible
estimate of population size;

(d) proponent's preparation of a draft Operafional Environmental
Management Plan which proposes a limit of up to 25 white sharks in
the MMAs over three years; and -

(e) advice and conc[usioné in the assessment Peer Review Reports
(CSIRO', July 2014, August 2014) and in response to questions put to
the Peer Reviewer by the EPA (CSIROZ, July 2014),

it is the EPA’s opinion that there remains a high degree of scientific
uncertainty as to whether the proposal can meet the EPA’s environmental
objective for Marine Fauna (i.e. to maintain the viability of fauna at the
population level) and there is a risk that, if the proposal is implemented, it may
compromise the viability of white sharks at the population level.

Having carefully evaluated the information available, and in view of the high
degree of scientific uncertainty, the EPA considers that a cautious approach
should be adopted and that the proposal should not be implemented.

3.2 Envircnmental principies
In preparing this report and recommendations, the EPA has had regard for the

object and principles contained in s4A of the EP Act. Appendix 3 contains a
summary of the EPA’s consideration of the principles.
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4. Other advice

The EPA notes that the Minister for Environment, in consultation with other
decision-making authorities for this proposal, will decide whether this proposal
may be implemented and, if so, under what conditions. In doing so, the
Minister may consider broader economic, social or other matters.

The EPA provides the following advice and recommendations to the Minister
in the event that the proposal proceeds. In doing so, the EPA notes that the
final Peer Review Close Out Report (CSIRO, August 2014) highlights that
“Continuing to look at existing data will not improve the advice and is of less
importance than how to manage the risk and impact going forward (to both the
public and the white shark population).” '

The EPA recommends that any statement of implementation should require
the proponent to have an environmental management plan fo apply to the
proposal and set catch limits for target sharks. 7

Environmental Management Plan

The proponent has developed a draft Operational Environmental Management
Plan (Appendix 6.2), which includes the core elements recommended by the
Peer Review. The EPA recommends that the draft Operational Environmental
Management Plan fully incorporate the advice in the Peer Review Close Out
Report (CSIRO, August 2014) (Appendix 6.7), particularly in the following
areas:

limits and triggers;

biological sampling;

contingency measures; and
research on post-release mortality.

In relation to the proposed limits and triggers, the EPA recommends that
these apply to all aspects of the proposal, i.e. sharks caught within both the
spatial and temporal extent of the MMAs as a result of the deployment of
static and temporary drum lines, and the temporary deployment of drum lines
outside the temporal and geographical extent of the MMAs in response to an
identified threat or incident in accordance with the DoF Guidelines
{DoF, 2012) (Appendix 8). :

Government should also consider the following actions to better understand
the current threats and pressures on the white shark and to minimise impacts.

Cumulative threats and pressures

An increased understanding of by-catch numbers of the white shark from
commercial fishing, and further efforts towards minimising by-catch, is a focus
of the National Recovery Plan, and consistent with recommendations in the
Peer Review Close Out Report (CSIRC, August 2014) (Appendix 6.7).
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The EPA recommends that Government enhahce efforts being undertaken to
improve information capture on by-catch, and improve knowledge on both by-
catch and population dynamics.

Investigation into alternatives
Consistent with the National Recovery Plan (DSEWPAC, 2013), the EPA
supports the continuation and further research into shark behaviour and

investigations and implementation of non-lethal alternatives in order to
minimise the potential environmental impacts to marine fauna.
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5. Matters of National Environmental
Significance

The Commonwealth Minister for the Environment has determined that the
proposal is a controlled action under the EPBC Act as it is likely to have a
significant impact on one or more Matters of National Environmental
Significance (MNES).

It has been determined that the proposed action is likely to have a significant
impact on the following matters protected by the EPBC Act:

» listed threatened species and communities (sections 18 and 18A)

+ listed migratory species (sections 20 and 20A).

The Commonwealth Minister further advised the proposed action is likely to
have a significant impact because it targets the listed vulnerable and
migratory white shark {(Carcharodon carcharias).

This proposal is being assessed by way of an accredited process with the
EPA under the bilateral agreement with the Commonwealth Government
made under section 45 of the EPBC Act. The bilateral agreement allows the
Commonwealth Minister for the Environment to rely on the PER process of
the State of Western Australia in assessing the action under the EPBC Act.

The proposed action has been assessed by the EPA in a manner consistent
with Schedule 1 of that bilateral agreement and this assessment report
satisfies clause 7.3 of Schedule 1. Appendix 5 provides a table of the EPA's
assessment report’'s achievement of the matters in clause 7.3 of Schedule 1.

As mentioned in Section 2 of the report, a considerable number of public
submissions raised issues about non-lethal alternatives to the action to avoid
impacts to MNES including early detection, alarm systems, underwater
deterrents and repellents, - tag-and-release, and community
awareness/education. Some submitters made specific reference to the tag
and release program undertaken in Brazil and the Shark Spotters Program in
Cape Town, South Africa, and the use of shark barriers. The proponent has
provided a response to all the suggested alternatives from the public
submissions (Appendix 6.1).

As mentioned in Section 4 of this report, the EPA supports continued and
further research into shark behaviour, and investigations and implementation
of non-lethal alternatives, in order to minimise the potential environmental
impacts to marine fauna, consistent with the White Shark National Recovery
Plan (DSEWPAC, 2013).

The PER document contained a separate section identifying MNES and
EPBC Act requirements, discussing how these matters have been addressed
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consistent with the requirements of the EPA’s Environmental Scoping
Document.

Marine fauna listed as threatened or migratory under the EPBC Act that are
likely to be present in the proposal areas and potentially impacted by the
proposal through incidental capture or entanglement include:

« sharks including the Grey nurse shark, shortfin mako, porbeagle, white
shark and the giant manta ray, '

¢ marine mammals including various species of whales and dolphins, and
the Australian sea lion;

« seabirds including various species of albatross and petrel; and

¢ various species of sea turtles.

The proponent has assessed the risk to marine fauna based on the temporal
and spatial extent of the proposal, the proponent's proposed measures to
avoid and minimise impacts, and the distribution, migration patterns, biology
and diet of the potentially affected marine fauna. The proponent has
subsequently concluded that the risk of the action impacting on the above
marine fauna to be negligible.

Based on the information provided in the PER, the response to submissions
and the draft Operational Environmental Management Plan, which contains
measures to avoid and minimise impacts on non-target marine fauna, the
EPA considers that the proponent has adequately demonstrated that the
action is unlikely to significantly impact on the populations of the listed
threatened and migratory species, except for the white shark.

In relation to white sharks, based on the assessment set out in Section 3.1
(Marine Fauna) of this report, it is uncertain whether the proposal is expected
to result in an acceptable or sustainable impact.

Should the Commonwealth Minister for the Environment consider approving
the action then the recommended requirements on the proponent are included
in Section 4 of this report.

The EPA’s assessment report to the Western Australian Minister for
Environment on the proposed action is also forwarded to the Commonwealth
Minister for the Environment, who will then make a decision as to whether or
not the action should be approved under the EPBC Act. This is separate from
any Western Australian Government approval that may be required.
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6. Recommendations

The EPA submits the following recommendations to the Minister for
Environment. That the Minister:

1.

considers the report on the key environmental factor of Marine Fauna,
as set out in Section 3; .

notes that the EPA has concluded that there is a high degree of
scientific uncertainty about whether the proposal can meet the EPA’s
environmental objective for Marine Fauna, and therefore that the
proposal should not be implemented,;

notes that the EPA has not included in this report conditions and
procedures to which the proposal should be subject, if implemented,
because the EPA has concluded that the proposal should not be
implemented; and

notes the EPA’s other advice presented in Section 4 about

recommended requirements in the event that the State Government
determines that the proposal may proceed.
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Appendix 1

List of Submitters



Organisations:

Australian Marine Conservation Saciety Inc.
Australian Marine Science Association
Change.org

Canservation Council of South Australia
Conservation Council of Western Australia
Department of Parks and Wildlife
Department of Sport and Recreation

Dyer Island Trust

Greenpeace Australia Pacific

Marine Parks and Reserves Authority
Margaret River Regional Environment Centre Inc.
Monterey Audobon Society

Rottnest Channel Swim Association
Sentient

The Global Shark Conservation Initiative
The Law Society of NSW

The Wildemess Society

Trigg Island Surf Life Saving Club Inc.

WWF Australia
individuals:

A Connan
Aaron Bement
Aaron Cole
Aaron Cox
Aaron Godden
Aaron Gove
Aaron Martin
Aaron Myers
Abaddon
Adam

Adam Coombs
Adam Lippiatt

Adam Miller
Adam Nelson
Adam Phillips
Adam S
Addison Wast
Adele

Adrian

Adrian Beard
Adrian Candey
Adrian Hansen
Adrian Kavunenko
Adrian Zuccon
Adrienne deBrincat
Affie Nuzum
Ahmad Ghananim

Aida Rodriguez- Esquire

Ailed Rivera

Allsa Glazebrook
Aimee

Aimee Samuelson
Ainhoa Quinto

Al Williams

Alan Barnsley
Alan Burgess

Alan Charlton
Alan Henderson
Alan Hill

Alan Selby
Alan Stewart
Alan Storen
Alan Wilson
Alana

Alec Connah
Alessandra Amfield
Aleta Pitstock
Alex

Alex Abrahams
Alex Bouman
Alex Czajka
Alex Gard

Alex Gaut

Alex Hayes
Alex Jimenez

"~ Alex Petrosino

Alex Robinson
Alex Ross

Alex Straschko
Alex Suslin

Alex Tinson

Alex Willis

Alex Wright
Alexander Brown
Alexander Bueb
Alexander Buess
Alexander Robinson
Alexander Webster
Alexandra
Alexandra Gibb
Alexandra Crist
Alexandra Nolan

Alexandra Stevens
Alexandre Rose
Alexia Echeagaray
Alexis Maxwell
Alhay Aguirre

Ali Edmonds
Alice Stevenson
Alicia

Alicia Brooks
Alicia Keizer
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Summary of Identification of Key Environmental- Factors and Principles



Preliminary
Environmental
Factors

Proposal

Characteristics

Government Agency and Public Comments

Identification of Key
Environmental Factors

Marine Fauna

Target marine fauna: The
proposal involves the capture
of white sharks (Carcharodon
carcharias), tiger sharks
(Galeocerdo cuvier) and bull
sharks (Carcharhinus leucas)
three metres in total length or
greater (target sharks) within
the temporal and
geagraphical extent of the
MMAs during the drum line
deployment period, and
sharks considered to pose an
imminent threat outside of
the temporal and
geographical extent of the
MMAs

Non-target marine fauna:
The proposal has potential to
alter community structure
through  the removal of apex
predators, and result in the
unintentional capture of non-
target marine fauna.

Public and non-government organisations

Noted that there is considerable uncertainty in the predicted
catch rates for the white shark.

Unclear as to whether the proponent has considered
demographics such as sex ratios of white sharks expected
to be caught.

The cumulative impact to the south-western Australian
population of white sharks has not been fully considered.
Considers that there is a high level of uncertainty regarding
population estimates of the south-western Ausiralian white
shark.

Considers that the tiger shark is being unduly targeted and
should not be considered a ‘farget shark’.

Considered that the ‘low risk’ rating assigned to the tiger
shark is not justified.

Considers that the PER did not evaluate the survival rate of
released tiger sharks (and other released animals) from the
trial.

Noted that the PER contained no information to assess the
likely impacts on Bull Sharks.

The posited absence of ecological impacts in the past
merely reflects a lack of research on this topic and is not
grounds for dismissing the issue in the present day.
Considers that the proponent has not sufficiently assessed
the environmental impacts of the temporary drum line
component of the program because it was reliant on the
results and data collected from the trial.

Considers that the proponent is dismissing the potential
impacts of the annual removal of upward of 40 tonnes of
tiger sharks on World Heritage Areas.

Considers that the proponent has not adequately addressed

Considered to be a key
environmental factor and is
discussed in Section 3.1




the requirements of Table 1, section 2 of Work and Output
required, detailed in the ESD.

The likelihood of mortality to undersized sharks, whether on
the drum line or shortly after their release is likely to be
greater than estimated.

The allowable catch rates should be provided based on the
proponents risk assessment to ensure that the viability of
the population is maintained.

Submissions note that triggers and contingency actions
have not been developed for the proposal.

Depariment of Parks and Wildlife (DPaW)

Recommends that the Department is consulted regarding
those aspects of the management framework that have the
potential to affect species that are specially protected under
the WC Act.

Considers that opportunities for fauna research associated
with the drum line program are maximised and prioritised
on the basis of research needs identified in the nationally
endorsed recovery plans for potentially affected species.

Marine Parks and Réserve Authority (MPRA)

Noted the efiorts to minimise by-catch, and smali numbers
involved.

Considers that the proposal may offer opportunity to
increase scientific knowledge of the ecological role of
sharks and their behavior in our lacal waters.

Support increased efforts to exiend the development of
other methods to deter shark attacks.

Identified that it would be preferable if the baited lines were
kept outside the offshore boundaries for Ngari Capes
Marine Park special purpose zones.

Identified that there is a risk that DoF resources that are
currently used to assist in the achievement of MPRA and
DPaW management objectives will be redirected to the




metropolitan component of the shark drum line program at a
cost to their wider contribution efforts in managing marine
ecosysiems.

Human Health

Public and non-government organisations

Contend that the proposal cannot be justified if the
proponent cannot demonstrate that the proposal will
enhance public safety.

Consider that the baited drum fknes present a serious public
safety hazard as they may actually draw sharks into areas
where they are deployed.

The EPA notes that the issue of
efficacy of the proposal, that is, will
it make beaches safer, is outside of
the scope of the Environmental

Protection Act 1986, and therefore

cannot be considered by the EPA.
This is discussed further in Section

- 2, - The proposal.

With regard to the matter of an
increase in shark populations near
beaches as a result of the
implementation of the proposal, the
EPA notes that the proposal is
designed to reduce the abundance
of sharks that are in the local area.
The EPA also notes information
provided in the proponents
Response to Submissions (DPC?,
August 2014) in which the
propanent has reviewed the
information collected from shark
control programs in other
jurisdictions and also research
about shark biclogy and attractants.
This together with a review of the
trial program in 2014 has led the
proponent to advise that drum lines
do not necessarily attract sharks.

Having regard to the issues raised
in submissions, the design of the
proposal and the information




provided by the proponent, the EPA
considers that it is uniikely that the
implementation of the proposal will
increase the abundance of sharks
in the area and therefore does not
consider Human Healih io be a key
environmental factor.




PRINCIPLES

Relevant

Principle yes/No

-If yes, Consideration

1. The precautionary principle 7
Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for
postponing measures to prevent environmental degradation.
in application of this precautionary principle, decisions should be guided by —
(a) careful evaluation to avoid, where practicable, serious or irreversible damage to the environment; and
(b) . an assessment of the risk-weighted consequences of various options.

Yes The EPA has considered this principle insofar as the proposal
impacts on marine fauna and has therefore assessed the proposal
against the EPA’s objective for Marine Fauna which is fo maintain the
diversity, geographic distribution and viability of fauna at the species
and population levels.

2. The principle of intergenerational equity

The present generation should ensure that the health, diversity and productivity of the environment is maintained and enhanced
for the benefit of future generations. '

Yes ' The EPA has considered this principle insofar as the proposal
impacts on marine fauna and has therefore assessed the proposal
against the EPA’s objective for Marine Fauna which is fo maintain the
diversity, geographic distribution and viability of fauna at the species
and poptilation levels.

3. The principle of the conservation of biological diversity and ecological integrity _
Conservation of b;olog:cal diversity and ecological integrity should be a fundamental consideration.

Yes The EPA has considered this principle insofar as the proposal
impacts on marine fauna and has therefore assessed the proposal
against the EPA’s objective for Marine Fauna which is fo maintain the
diversity, geographic distribution and viability of fauna af the species
and population levels.




4. Principles relating to improved valuation, pricing and incentive mechanisms

(1) Environmental factors should be included in the valuation of assets and services.

(2} The polluter pays principles — those who generate pollution and waste should bear the cost of containment, avoidance and
abatement. :

(3) The users of goods and services should pay prices based on the full life-cycle costs of providing goods and services,
including the use of natural resources and assets and the ultimate disposal of any waste.

(4} Environmental goals, having been established, should be pursued in the most cost effective way, by establishing incentive
structure, including market mechanisms, which enable those best placed to maximize benefits and/or minimize costs to
develop their own solution and responses fo environmental problems.

No

5. The principle of waste minimisation
All reasonable and practicable measures should be taken fo minimize the generation of waste and its discharge into the
environment. ‘

No
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Identified Decision-making Authorities



Identified Decision-making Authorities

Section 45(1) requires the Minister for Environment to consult with decision-
making authorities, and if possible, agree on whether or not the proposal may
be implemented.

The following decision-making authorities have been identified for this
consultation:

[ Decision-making Authority Approval
1. Minister for Environment Wildlife Conservation Act 1950
Conservation and Land Management Act
1984
2. Minister for Fisheries Fish Resources Management Act 1994
3. Department of Transport Western Australian Marine Act 1982
Navigable Waters Regulations 1958

Note: In this instance, agreement is only reqwred with DMAs 1 and 2, as
these DMAs are Ministers.
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Information required by clause 7.3 in schedule 1 of the Bilateral Agreement
relating to environmental impact assessment



Table of information about relevant impacts of the action as required by clause 7.3 in
schedule 1 of the Bilateral Agreement relating to environmental impact assessment
between the Commonwealth of Australia and the State of Western Australia.

Clause 7.3 in schedule 1 - Information
about the relevant impacts of the
action

Relevant section(s) of the EPA
Assessment Report

(a) A description of:
{i} the action; and
(ii) the places affected by the action;
and

(i) any matters of national
environmental significance that
are likely to be affected by the
action; and

Section 2 of the Assessment Repor{
includes a description of the proposal
and places affected by the proposal.

Section 5 describes the Matters of
National Environmental Significance that
are likely to be affected.

{b) asummary of the relevant impacts of
the action; and

Sections 3 and 5 of the Assessment
Report include a summary of the
relevant impacts.

a description of feasible mitigation
measures, changes to the action or
procedures to prevent or minimise
environmental impacts on relevant
matters of national envirgnmental
significance proposed by the
proponent or suggested in public
submissions;

(c)

Section 3 of the Assessment Report
discusses the proponent’s mitigation
measures to minimise environmental
impacts.

Appendix 6 of the EPA Assessment
Report contains the summary of public
submissions which contains suggested
mitigation measures to prevent or
minimise environmental impacts on
relevant matters of national
environmental significance.

(d) to the extent practicable, a
description of any feasible
alternatives to the action that have
heen identified through the
assessment process, and their likely
impact on matters of national

environmental significance;

included in Sections 2 and 5 of the EPA
Assessment Report.

a statement of recommended
conditions for approval of the action
that may be imposed to address
identified impacts on matters of
hational environmental significance;
and c

(e)

(f) a statement of State or Territory

‘ approval requirements and
conditions that apply, or are
proposed fo apply, to the action
when the report is prepared,
including a description of the
monitoring, enforcement and review
procedures that apply, or are

__proposed to apply, to the action.

In the event the action proceeds, Section
4 of the Assessment Report
recommends requirements that should
be included as conditions. This includes
the implementation of the proponent’s
Operational Environmental Management
Plan to minimise impacts to marine
fauna and setting catch limits for target

‘| sharks.

Section 6 of the Assessment Report
recommends the State Minister note that
conditions and procedures have not
been included because the EPA has
concluded that the proposal should not
be implemented.
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Further Proponent and Peer Review Information

6.1
6.2
6.3

6.4
6.5
6.6
6.7
6.8

(CD)

DPC Response to Submissions
DPC draft Operational Environmental Management Plan

DPC Clarification of the temporary deployment aspect of the drum
line program WA ' '

DoF Guideiines for fishing for sharks posing an imminent threat
Peer Review Terms of Reference |
CSIRQ Peer Review report

CSIRO Peer Review Close Out Report

CSIRO answers to questions from EPA/OEPA to Peer Reviewer
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