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PART III – LONG TERM MANAGEMENT PLAN 

1.11 Introduction 

The proposal for the ‘Purpose-built Artificial Reef’ requires a permit under Commonwealth legislation, as the 
construction of artificial reefs is regulated under the Commonwealth Environment Protection (Sea Dumping) 
Act 1981 (SD Act). In addition to approval under Section 19 of the SD Act, other permits and licences 
required for the project to proceed, include: 

> Operational Works – Tidal Works – Queensland Planning Regulation 2017, Coastal Protection and
Management Act 1995; and

> Land Owner’s consent from the Queensland Department of Natural Resources, Mines and Energy
(DNRME).

Owner’s Consent was applied for from DNRME in July 2019 and was subsequently granted on 9 March 2020 
with additional conditions that a term lease must be finalised with the DNRME before occupation or 
construction can commence. The Operational Works – Tidal Works application was approved with conditions 
on 19 October 2020. 

The City of Gold Coast (hereafter referred to as GCCC) is responsible for the operation, including 
management, monitoring and maintenance of the Purpose-built Artificial Reef. This Long Term Management 
Plan (LTMP) has been developed to provide clear direction on the implementation of environmental 
management best practices during the construction/installation, operation and decommissioning of the reef.  

Detailed assessment of ecological, biological and socio-economic impacts of the proposal have been 
considered and addressed in this plan so that potential risks would be reduced to an acceptable level. The 
LTMP also includes monitoring that will verify that the goals of objectives of the project materialise and to 
trigger mitigation of unexpected adverse impacts if any were to occur. GCCC is committed to carrying out the 
monitoring measures outlined in this plan. 

In developing this LTMP, it is important to understand that the proposed artificial reef will be a dive attraction 
with no access to fishers. As such, the environment risks of over-fishing, or catchability of threatened species 
that are the focus of risk mitigation for artificial reef projects that are deployed for fishing purposes, are not 
applicable to this project.  

Currently the timing of the project has the dive attraction being installed in May to June 2021, which are 
historically the calmer months for storms and sea conditions at the Gold Coast. A key requirement of the 
Queensland Government’s Growing Tourism Infrastructure funding is to have the dive attraction delivered by 
30 June 2021.  

1.12 Project planning 
Project planning meetings are held on a regular basis. The following provides a list of members of various 
planning groups and brief notes of the meetings that have been held to date.  

Project team 

The purpose of the project team meetings is to provide open communication between the Principal and 
Contractor. The project team includes members from the City of Gold Coast (Principal), Superintendent’s 
Representative and Subcon (Contractor), including:   

> Principal: Kim Mayberry (Project Manager), Darren Stewart (Executive Coordinator), Lindsay Middleton
(Project Support);

> Superintendent’s Representative: Tim Burt (Contract’s Coordinator); and

> Contractor: Matthew Allen (Head of Business Development), Toby Roe (Project Manager / International
Design Lead), Andrew Kikeros (Australian Design Lead), Carla Honeycombe (HSEQ Manager), Daniel
Templeman (Artist).

Dive Industry Reference Group 

The Dive Industry Reference Group was established by the City of Gold Coast to allow the local dive industry 
and commercial operators to provide input into the project. Members include: 

> Gold Coast Dive Centre (Owner, General Manager, dive instructors);
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> Devocean Dive (Owners and dive instructors); and

> Diving Gold Coast (Owner and dive instructor).

Project Control Group (PCG)

The City of Gold Coast PCG meets at key milestones to provide overall governance and direction for the 
project. Members include: 

> Alton Twine (Director Transport and Infrastructure)

> Matthew Hulse (Manager Infrastructure Delivery)

> Darren Stewart (Executive Coordinator)

> Luke Wallace (Chief of Staff).

A summary of the project planning meetings that have been held to date are outlined in Table 1-2. 

Project planning meetings 

Date Planning group Meeting notes / actions 

21/08/2018 Project Control Group 
(PCG) 

• Discussion of PCG terms of reference
• Discussion on the journey to date and next steps to establish a

dive attraction on the Gold Coast
• Dive industry group to be established to gain local diver input
• Council to submit EOI for matched project funding under the

Queensland Government’s Growing Tourism Infrastructure Fund

29/08/2018 Dive Industry Reference 
Group  

• Positive feedback for a purpose-built dive attraction in proposed
-30m location

• Dive Industry Reference Group to provide letters of support
• Key outcome is to attract a rich diversity of marine life which is

what divers want to see
• Final EOI draft to be circulated for PCG review

18/02/2019 Dive Industry Reference 
Group 

• General project update
• The Dive Industry Reference Group recommended an exclusion

zone is established for the dive precinct to provide protection for
divers and marine life

22/05/2019 Project Control Group 
(PCG) 

• GTI funding application approval discussed
• EOI out to market – 11 submissions received. Top 3 to be

invited to submit a tender proposal
• Council to submit request to State for protected area tenure

28/06/2019 Project Control Group 
(PCG) 

• General project update
• Stakeholder engagement plan discussed

03/09/2019 Project Control Group 
(PCG) 

• General project update
• Conforming tender submissions discussed

18/10/2019 Project team • Outline of project’s governance structure provided
• Project aims and objectives discussed
• Communications plan and upcoming media announcement

discussed
• Required State and Commonwealth approvals and tenure

discussed
• Dive Industry Reference Group discussed
• Concept design and work milestones discussed

31/10/2019 Dive Industry Reference 
Group  

• Contractor discussed proposed concept with Dive Industry
Reference Group

• Dive Industry Reference Group provided feedback including
importance of attracting marine life, providing features for
marine life to attach and breed, providing swim-throughs and
interesting features for divers to explore, visibility issues in
bottom 5-10 metres, importance of wayfinding, catering for
resort divers and diver safety
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Date Planning group Meeting notes / actions 
• Contractor to consider Dive Industry Reference Group feedback

in design

31/10/2019 Project team • General project update
• Dive Industry Reference Group feedback discussed
• Local suppliers discussed

08/11/2019 Project team • General project update
• Contractor’s program discussed
• Upcoming design review workshop discussed

22/11/2019 Project team • General project update
• Approvals and tenure update provided – the City will submit an

application for a seabed lease, which provides exclusivity to
restrict access to assist with diver safety and the protection of
marine life

• Sea Dumping application is currently being drafted – Contractor
to provide input

04/12/2019 – 
06/12/2019 

Project team and Cardno – 
Design workshop 

• Design workshop to discuss current design, structural and
stability analysis findings

• Contractor to clarify aspects of the structural and stability
analysis with sub-contractors

• Contractor to update design based on discussions

20/12/2019 Project team • General project update
• Modelling of a typical diveable day discussed
• Stability modelling discussed
• Approvals update provided – owner’s consent and lease

application remain with State for consideration

22/01/2020 Project team • General project update
• Contractor focused on preparing 25% design submission

14/02/2020 Project team – 25% design 
meeting 

• Latest design discussed
• Proposed installation method discussed
• Geotechnical consultant engaged to undertake seabed testing
• Stability and structural design report findings discussed

28/02/2020 Project team • General project update
• Contractor revised program schedule discussed – aim to install

April 2021
• Contractor to further consider mooring design and location
• Aim to lodge Sea Dumping Permit by Easter 2020 – Contractor

to provide information to assist Council with permit application

03/03/2020 Project team and Cardno – 
HAZID workshop 

• HAZID in design workshop held to identify and discuss
management of risks

• HAZID matrix populated with input from Contractor, Council and
Cardno

27/03/2020 Project team • General project update
• Contractor focused on preparing 50% design submission

08/04/2020 Project team • General project update
• Contractor advised new project manager commencing

23/04/2020 Project team • General project update
• Contractor focused on preparing 50% design and finalising

structural design analysis

07/05/2020 Project team • General project update
• 4 Ring Reef Flute design finalised structurally, 5 Ring Reef Flute

design work in progress

04/06/2020 Project team • General project update

18/06/2020 Project team • General project update
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Date Planning group Meeting notes / actions 

02/07/2020 Project team • General project update
• 50% design submitted; City, Cardno and State technical

advisors reviewing

07/07/2020 Project team – 50% design 
meeting 

• Latest design discussed

16/07/2020 Project team • General project update
• Tidal Works application lodged
• City finalising Sea Dumping application for submission

30/07/2020 Project team • General project update
• Sea Dumping application submitted

13/08/2020 Project team • General project update
• Sea Dumping request for additional information received

27/08/2020 Project team • General project update
• City working on marketing and comms strategy

10/09/2020 Project team • General project update
• RPEQ finalising stability and structural reports
• EPBC referral submitted and published on Department’s

website

08/10/2020 Project team • General project update
• EPBC referral closed; no further action
• 85% design submitted; City, Cardno and State technical

advisors reviewing

20/10/2020 Project team and Cardno – 
85% design review 
meeting 

• Latest design discussed / workshopped

22/10/2020 Project team • General project update
• Tidal Works approval with conditions received

29/10/2020 Project Control Group 
(PCG) 

• Project update on design, approvals, marketing and comms and
operational matters

05/11/2020 Project team • General project update
• Sea Dumping request for information around Reef Flute sway

06/11/2020 Project team – Mooring 
design meeting 

• Discussion around mooring design options to ensure best
outcome for end user in terms of diver experience and safety

• Department of Environment and Science (DES) participated with
learnings from ex-HMAS Tobruk dive attraction

04/12/2020 Project team – Mooring 
design  

• Discussion around mooring design changes and potential
variation to D&C Contract

• Agreed in principle to remove two outer moorings and explore
option for additional (ninth) Reef Flute and increase the
elevation of the lower Reef Flutes to have all Reef Flutes at the
same elevation (as high as possible in the water column)

04/12/2020 Project team • General project update
• Foreshore Marine appointed as lead fabricator and installation

contractor

10/12/2020 Dive Industry Refence 
Group Representative (Ian 
Banks) 

• Discussion around option to raise the elevation of the lower
Reef Flutes

• Ian Banks very supportive of this approach to provide more
structure for discover scuba and open water divers to explore,
take advantage of better visibility conditions higher up in the
water column and assist with diver navigation and depth control
(bottom of all Reef Flutes marks the 18m depth limit)

17/12/2020 Project team • General project update
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Date Planning group Meeting notes / actions 
• Contractor working through design changes progressed through

variation to D&C Contract

14/01/2021 Project team • General project update
• Issued for Construction design package

25/01/2021 Dive Industry Reference 
Group 

• General project update
• Future operational arrangements
• Issued for Construction design package issued for final review

28/01/2021 Project team • General project update
• Working through Sea Dumping LTMP requirements
• Installation delayed given Sea Dumping outstanding

01/02/2021 Project Control Group 
(PCG) 

• Project update on design, approvals, marketing and comms and
operational matters

• Preparing recommendations for March Committee/Council
presentations

11/02/2021 Project team • General project update
• Working through Sea Dumping LTMP requirements

1.13 Consultation with relevant Commonwealth, State and Local Government 
agencies and interested non-government organisations 

The City of Gold Coast has been liaising with various Queensland and Commonwealth government 
departments regarding the dive attraction project. It is noted that the project is a jointly funded initiative with 
the Queensland Government under their Growing Tourism Infrastructure (GTI) Fund.   

Queensland government  

The City of Gold Coast has been liaising with the following Queensland government departments: 

• Department of Natural Resources, Mines and Energy regarding owner’s consent and tenure
• Department of State Development, Manufacturing, Infrastructure and Planning (State Assessment

and Referral Agency) regarding prescribed tidal works;
• Department of Environment and Science regarding the reef design, moorings and learnings from the

State-managed ex-HMAS Brisbane and ex-HMAS Tobruk dive attractions; and
• Department of Innovation and Tourism Industry Development regarding the GTI Fund financial

incentive agreement and general project updates.

It is noted that the Department of Natural Resources, Mines and Energy sought views from a number of 
State department’s with respect to the City of Gold Coast’s applications for owner’s consent and tenure, 
including the Department of Environment and Science and Department of Agriculture and Fisheries.  

The Department of Environment and Science has been integral to the project, including reviewing Design 
and Construct tender submissions, reviewing all detailed design packages and participating in workshops 
with the City and Design and Construct Contractor. The Department and Environment and Science has been 
nominated as the enforcement authority for the development as part of the prescribed tidal works approval 
(with conditions) issued by the State Assessment and Referral Agency on 19 October 2020.  

Commonwealth government 

Since early 2019, the City of Gold Coast has been liaising with the Department of Agriculture, Water and 
Environment regarding Sea Dumping approval under the Environment Protection (Sea Dumping) Act 1981. 

In August 2020, the City of Gold Coast submitted a referral under the Environmental Protection and 
Biodiversity Conservation Act 1999. In October 2020, the Department of Agriculture, Water and Environment 
invited the City of Gold Coast to withdraw its referral, noting it is the same action that is under assessment 
for a Sea Dumping Permit. The referral was withdrawn with no further action required.  

Non-government organisations and general stakeholder engagement 

Stakeholder engagement and planning for the project has been undertaken over several different phases. 
Initial engagement on the concept of a dive attraction on the Gold Coast was undertaken in 2013. A key 
finding of that engagement was overwhelming support (over 75 per cent of respondents), for a purpose built 
dive attraction on the Gold Coast; if the City could not secure a former navy vessel to scuttle. There was also 
overwhelming support for the proposed location of the dive attraction.    
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Stakeholder communication and engagement (Table 1-3) and media announcements (Table 1-4) since the 
project was formally approved by the City of Gold Coast in August 2018, are presented below.  

Summary of stakeholder engagement 

Date Stakeholder Method Meeting Notes / Actions 

31/10/2019 Media / Gold Coast community 
and visitors / dive and tourism 
industries 

Joint City and State media 
release 

Project promotion. 

31/10/2019 Gold Coast community and 
visitors / dive and tourism 
industries 

3D animation of concept 
design uploaded to YouTube 
and project webpage 

Project promotion. 

11/12/2019 Marine Safety Queensland Face to face meeting Discussed potential for 
dedicating site as a Marine 
Safety Zone and pilotage area 
considerations. 

11/12/2019 Queensland Fisheries Face to face meeting Noted project. Suggested 
engaging with Sunfish 
Queensland and Queensland 
Seafood Industry Australia. 

11/12/2019 Southport Yacht Club (SYC) Face to face meeting Support for project. No issues 
raised.  

11/12/2019 Sydney to Gold Coast Yacht 
Race 

Face to face meeting Noted project. Race 
participants to be advised of 
dive precinct as per normal 
pre-race notification process. 

18/12/2019 Gold Coast community and 
visitors / dive and tourism 
industries 

City of Gold Coast project 
promotional video 

Project promotion. 

02/02/2020 Gold Coast residents and 
visitors 

Project stand at major 
community event 

Overwhelming support for the 
project. 

6/03/2020 Sunfish Queensland Email letter Noted project with no major 
objections. Some concern that 
the dive attraction could 
aggregate pelagic fish and 
lessen the catch available to 
local fishers. Suggested FADs 
as an offset. Discussions 
ongoing.  

9/03/2020 The Fishermen’s Portal (and 
members) 

Email letter Provided project information / 
opportunity to provide 
comment. 

10/03/2020 Queensland Seafood Industry 
Association 

Email letter / phone Representative requested 
meeting. Meeting availability to 
be advised by representative.  

10/03/2020 Australian Council of Prawn 
Fisheries 

Email letter Provided project information / 
opportunity to provide 
comment. 

10/03/2020 Gold Coast Fisherman’s Co-op Email letter / phone Noted project, will consider 
further. Unlikely to impact trawl 
fisheries. 

10/03/2020 Marine Sciences, Sea World Phone Meeting was organised for 
16/03/2020. Postponed due to 
COVID-19. Future meeting 
TBC. 

10/03/2020 Southport Yacht Club (SYC) Email letter SYC to provide project 
information to members via 
weekly newsletter. 
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Date Stakeholder Method Meeting Notes / Actions 

10/03/2020 Powerboat Racing 
(Thundercat Races) 

Email letter Provided project information / 
opportunity to provide 
comment. 

10/03/2020 Australian Maritime Safety 
Authority (AMSA) 

Email letter Mick Bishop called 11/03/2020. 
Noted project. Will circulate 
project information to WHS 
dive unit in Cairns. 

11/03/2020, 
23/03/2020, 
08/10/2020 

Dr Olaf Meynecke, CEO and 
Chief Scientist, Humpback and 
Highrises 
Research Fellow, School of 
Environment and Science, 
Griffith University  

Email letter / phone 

Face to Face 

11/03/2020, 23/03/2020. 
Support for project. Suggest 
construction occurs outside 
whale calving and resting 
season (July-Oct), speed limit 
of 15 knots for diver safety and 
marine life, suggest two 
hydrophone stations to monitor 
mammal activity. Future 
meeting TBC. 
08/10/2020 Support for project. 
Confirmed Griffith University’s 
interest in installing 
hydrophones to record 
threatened species activity, 
student research and 
opportunities for citizen 
science and engagement. 
Hydrophone details to be 
provided to GCCC.  

11/03/2020 Gold Coast Sport Fishing Club Email letter Provided project information / 
opportunity to provide 
comment. 

11/03/2020 Burleigh Heads Amateur 
Fishing Club 

Email letter Provided project information / 
opportunity to provide 
comment. 

11/03/2020 Southport Amateur Fishing 
Club 

Email letter Provided project information / 
opportunity to provide 
comment. 

11/03/2020 Southport RSL MC Amateur 
Fishing Club 

Email letter Provided project information / 
opportunity to provide 
comment. 

11/03/2020 Twin Towns Services Fishing 
Club 

Email letter Provided project information / 
opportunity to provide 
comment. 

11/03/2020 Paradise Fishing Charters Email letter Provided project information / 
opportunity to provide 
comment. 

11/03/2020 Cruise Gold Coast Email letter Provided project information / 
opportunity to provide 
comment. 

12/03/2020 Eco Tourism Australia Email letter Provided project information / 
opportunity to provide 
comment. 

12/03/2020 Marine Teachers Association 
of Queensland (MTAQ) 

Email letter Advised they will post project 
website on MTAQ Facebook 
page. 

12/03/2020 Surfing Queensland Email letter Provided project information / 
opportunity to provide 
comment. 
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Date Stakeholder Method Meeting Notes / Actions 

12/03/2020 Surf Life Saving Queensland Email letter Provided project information / 
opportunity to provide 
comment. 

12/03/2020 Spirit Whale Watching Email letter Provided project information / 
opportunity to provide 
comment. 

12/03/2020 Whales in Paradise Email letter Provided project information / 
opportunity to provide 
comment. 

12/03/2020 The Tour Collective (Sea 
World Whale Watch Cruise) 

Email letter Provided project information / 
opportunity to provide 
comment. 

02/06/2020, 
21/07/2020, 
08/09/2020 

Marnie Horton, Marine 
Sciences / Research and 
Rescue, Sea World 

Face to face meeting Support for project. Suggested 
rope for surface markers to be 
changed to chain to avoid 
potential for whale 
entanglement. Sea World keen 
to be involved in ongoing 
operation and monitoring of 
dive attraction, including 
potential research 
opportunities – for further 
discussion.  

Face to face meeting / 
Microsoft Teams 
videoconference  

Email 

21/07/2020. Design team 
discussed and agreed to 
change rope to chain if 
possible (technical assessment 
to be undertaken). Sea World 
satisfied with design change 
and supportive of the 50% 
detailed design and overall 
project. Further discussions to 
occur once design progresses 
/ is finalised.  
08/09/2020 –Correspondence 
between Design team and 
Marnie Horton regarding 
surface marker rope / chain 
solution. Agreement to 
proceed with proposed 
solution.  

28/07/2020 Kate Barr, Destination Gold 
Coast (DCG) 

Microsoft Teams 
videoconference 

DGC very supportive of 
project. Collaboration 
opportunities discussed 
regarding branding and 
development of a marketing 
strategy to ensure the dive 
attraction delivers on the visitor 
economy benefits. DCG 
seeking project presentation to 
the DCG Board – date TBC. 
Discussions ongoing (email 
and phone). 
Face to face meeting with 
DCG Board confirmed for 
11/11/2020.  

26/08/2020 
09/10/2020 

Mick Bishop, Australian 
Maritime Safety Authority 
(AMSA) 

Email letter / phone Followed up on email of 
10/03/2020 and phone call of 
11/03/2020. Provided 
opportunity to provide 
comment / discuss the project 
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Date Stakeholder Method Meeting Notes / Actions 
further directly with the project 
team. 
09/10/2020 – Phone call with 
Mick Bishop who confirmed 
AMSA has reviewed the 
project information and has no 
concerns.  

26/08/2020, 
01/10/2020 

Glen Cook, Australian 
Hydrographic Office (AHO) 

Email letter / phone 26/08/2020. Provided project 
information. Discussed 
requirements for Notice to 
Mariners. Glen to get in touch 
after reviewing information.  
01/10/2020 – Email 
correspondence from AHO 
indicates no issues regarding 
the proposal. GCCC to provide 
AHO with installation dates 
and post-installation details 
(final reef positions, surface 
infrastructure, navigation 
restrictions) once confirmed.   

27/08/2020 Associate Professor Daryl 
McPhee, Sustainable 
Environments and Planning, 
Bond University 

Email letter Provided project information / 
opportunity to be involved in 
future monitoring / studies.  
Email correspondence 
received confirming interest / 
offer to assist with the project. 
Future meeting TBC. 

27/08/2020, 
22/09/2020 

Professor Kirsten Benkendorff, 
Marine Ecology Research 
Centre, Southern Cross 
University (SCU) 

Email letter 

Email 

27/08/2020. Provided project 
information / opportunity to be 
involved in future monitoring / 
studies.   
22/09/2020 –Correspondence 
received confirming significant 
interest in the project (e.g. 
monitoring and case study for 
marine students completing 
undergraduate environmental 
planning unit). Future meeting 
TBC.  

27/08/2020 Professor Bernard Degnan, 
Director Centre for Marine 
Science, University of 
Queensland (UQ) 

Email letter Provided project information / 
opportunity to be involved in 
future monitoring / studies.   

27/08/2020, 
22/09/2020 

Professor Kylie Pitt, Discipline 
Head, School of Environment 
and Science – Marine, Griffith 
University 

Email letter 

Microsoft Teams 
videoconference 

Email 

Provided project information / 
opportunity to be involved in 
future monitoring / studies.  
Interest confirmed – future 
meeting TBC. 
22/09/2020 – Microsoft Teams 
videoconference meeting with 
representatives from the 
School of Environment and 
Science – Marine (Prof Kylie 
Pitt, Prof Rod Connolly, Dr Tim 
Stevens, Assoc Prof David 
Welsh). Discussed potential 
monitoring, research and 
collaboration opportunities.  
22/09/2020 –Correspondence 
from Prof Rod Connolly 
confirming interest to install 
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Date Stakeholder Method Meeting Notes / Actions 
automated video and acoustic 
monitoring devices; further 
details to be provided / 
discussed.  

27/08/2020, 
01/09/2020 

Manager, Networks and 
National Interest Section  
Australian Communications 
and Media Authority (ACMA) 

Email letter 

Email 

27/08/2020. Provided project 
information and opportunity to 
provide comment / discuss the 
project further directly with the 
project team. 
01/09/2020 –Correspondence 
from ACMA. Confirmed ACMA 
has no concerns regarding the 
proposal; installation does not 
cross the path of any 
international submarine cables 
and will not be installed inside 
any of Australia’s submarine 
cable protection zones.   

09/10/2020 Mr Glenn Norris 
President 
Volunteer Marine Rescue 
(VMR) Southport 

Email letter / phone Provided project information 
and opportunity to provide 
comment / discuss the project 
further directly with the project 
team.  
VMR advised they will review 
the project information and 
contact GCCC if required.  

09/10/2020 Acting Senior Sergeant 
Mitchell Gray  
Gold Coast Water Police 
(Southport) 
Queensland Police Service 

Email letter / phone Provided project information 
and opportunity to provide 
comment / discuss the project 
further directly with the project 
team.  
Water Police advised they will 
review the project information 
and contact GCCC if required. 

09/10/2020 Mr Gerard Cook 
Flotilla Commander, QF1 
(Southport) 
Australian Volunteer Coast 
Guard  

Email letter / phone Provided project information 
and opportunity to provide 
comment / discuss the project 
further directly with the project 
team.  
QF1 advised they will review 
the project information and 
contact the City if required. 

18/11/2020 Destination Gold Coast (DCG) Face to face meeting Project presentation to DCG 
executives  
DCG keen to collaborate on 
marketing and promotional 
strategy   

19/11/2020 Destination Gold Coast, 
Griffith Institute for Tourism, 
Dive Industry Reference 
Group, artist, Corporate 
Communications  

Face to face meeting Workshop on dive attraction 
naming and branding  
Outcomes to inform 
development of name and 
branding suite  

08/02/2021 Wesley Aird 
Jabree Ltd (relevant local 
cultural heritage body) 

Phone Provided project information. 
Jabree Ltd confirmed no 
interest in the proposal or 
location and advised that no 
further consultation is required. 
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Summary of media announcements 

Date Announcement Media reach 

15/03/2019 City dive attraction moves to next stage 
– expression of interest to market 621,914 

08/05/2019 State Government funding announcement 376,702 

31/10/2019 Dive attraction contractor announced and concept design 
unveiled 601,468 

1.14 Goals and objectives 

1.14.1 Project vision 
In order to continue to be recognised globally as a world-class tourism city, the Gold Coast needs new 
tourism products that will attract international and national high yield visitors. To remain competitive, it needs 
a point of difference. A unique world class Dive Attraction could deliver this for the city. Developing a unique 
world class Dive Attraction could be such a point of difference for the city by enticing dive tourists and their 
travel parties.  

A new eco-tourism product of this type would, by its nature, also encourage domestic and international 
travellers to stay longer to experience the dive and if successfully executed, encourage their return. 

1.14.2 Project objectives 

Objective 

1. Deliver a purpose-built dive attraction that achieves best practice and an innovative balance between
engineering design, architectural intent and ecological benefits

2. Deliver a purpose-built dive attraction that attracts and sustains a wide diversity of marine life, in turn offering
an interesting and exciting dive experience

3. Deliver a purpose-built dive attraction that maintains structural integrity and stability for a minimum design life
of 30 years and is maintained to ensure a safe and quality dive experience

4. Foster greater appreciation of marine life and the natural environment

5. Enhance local marine biodiversity and provide marine research and educational opportunities

1.15 Purpose-built Artificial Reef management area 
The location of the proposed deployment site for the Purpose-built Artificial Reef is situated 2.5 km offshore 
from Main Beach on the Gold Coast. A 500 m x 500 m management area is proposed around the reef, and 
the seabed within ranges in depths of between -27 m and -30 m LAT (Figure 1-2). A term lease over the site 
for the purpose of the artificial reef has been requested from the Queensland Department of Natural 
Resources Mines and Energy (DNRME). A lease offer was received from DNRME in February 2021. 

Overwater access to the proposed Dive Attraction site is available through the existing entrances of the Gold 
Coast Seaway (3.5 km to the north) and Tweed River Entrance (25 km to the south). Overwater access to 
the site can also be made through the Port of Brisbane (approximately 70 km to the north). Boat ramps, 
wharves and jetties in the Broadwater are indicated in Figure 1-2. 

Other artificial reefs in the region 

The nearest other artificial reefs are located at about 6 – 7 km north from the site of the proposed Purpose-
built Artificial Reef and in a similar depth. This system consists of four artificial reef fish boxes (known as 
Eastern Reef), that were deployed to enhance recreational fishing. They are located between 3 and 4 km to 
the north east of the Gold Coast Seaway.  

Information about historical shipwrecks known or potentially occurring within 5 km of the coast between the 
Gold Coast Seaway and Burleigh Heads, and within that part of the Broadwater south of the Gold Coast 
Seaway is given in Section 1.19.4.7.5. One of these shipwrecks, the Scottish Prince, is ~1.5 km directly 
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inshore from the centre of the exclusion zone for the proposed Purpose-built Artificial Reef (Figure 1-2 and 
Table 1-8. The others are located much further away.  

Figure 1-2 General location for proposed deployment of the Purpose-built Artificial Reef (Source: GCCC 2016). 
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1.16 Socioeconomic considerations 
A significant amount of investigation and stakeholder goodwill and support has already been generated for 
the proposed Purpose-built Artificial Reef. As such, a number of key reports, studies and resources for the 
project have already been prepared. These have formed the basis for the development of a business case 
for a Purpose-built Artificial Reef (GCCC 2016). Much of the information below for addressing social and 
economic considerations is taken from the Business Case document. 

The Gold Coast provides a range of diving opportunities for residents and visitors through its natural and 
artificial reefs. Currently, there are 6 nearshore Gold Coast dive sites: Kirra Reef, Cook Island, Nine Mile 
Reef, the Scottish Prince, Palm Beach Reef and the Gold Coast Seaway (Figure 1-3). At the time the 
business case was written, there were around 17 recreational dive operators in the Gold Coast region that 
provided a variety of services including diving charters and scuba diving courses and certification. There 
were also a number of additional operators that specialised in dive equipment sales and servicing. 

Figure 1-3 Existing Gold Coast Dive Sites. (Source: GCCC 2016) 

Around half of the recreational dive charter operators operate from the northern end of the Gold Coast (from 
the Gold Coast Seaway), while the other half are predominantly based out of Tweed Heads in New South 
Wales. 
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While the Gold Coast provides a number of diving opportunities for residents and visitors, it holds only a 
small share of the whole Queensland dive market, largely because there is currently no iconic dive wreck or 
site that attracts visitors to dive the Gold Coast and encourages repeat visitation. There are currently 1,600 
dive wreck sites in Queensland, but only one of these wreck sites is located on the Gold Coast (the Scottish 
Prince, see Figure 1-2).  

The development of a purpose-built dive attraction has been proposed by a range of stakeholders as an 
opportunity to further enhance Gold Coast tourism. The Gold Coast Destination Tourism Management Plan 
(DTMP) developed in 2014 supports the development of a purpose-built dive attraction on the Gold Coast. 
Through extensive consultation, the DTMP identified that a purpose-built Gold Coast Dive Attraction would 
provide an iconic new visitor attraction for the Gold Coast and enhance the region’s ability to capitalise on 
the growing adventure and eco-tourism market. 

Stakeholder consultation with industry operators, associations, government and community for the business 
case revealed a wide range of challenges and opportunities that face the Gold Coast in the development of a 
Gold Coast dive attraction, including: 

• Developing a unique attraction that would encourage repeat visitation to the Gold Coast, but one that
minimised user-group conflicts;

• Identifying a site and structure that ensured business viability for operators, including consideration
of site access, water quality, weather and sea conditions that might limit access; and

• Developing a dive attraction that would not compete with other sites, but value-added to the Gold
Coast and Queensland dive industry.

The business case indicated that the Gold Coast Dive Attraction artificial reef would meet most of these 
socio-economic challenges. This would be helped by Gold Coast’s competitive advantage of providing year-
round diving and the ability to provide a variety of dive options depending on the diver’s experience level, 
including a number of accessible shore dives that can be used if offshore conditions are poor. It is expected 
to attract an estimated 6,700 divers p.a. (over 8,700 expected in launch year) growing at 1.8% p.a. The 
proposed Purpose-built Artificial Reef is projected to bring $32.8 million into the region’s economy in the first 
10 years of operation. Based on a range of assumptions, the $7 million investment should return $11.5 
million to the Gold Coast, supporting 153.8 FTE jobs per annum from 2020 (now, from 2022), onwards. The 
key sectors of the Gold Coast’s economy benefiting from the additional flow-on as a result of the dive 
attraction would be: 

• Accommodation (19%)

• Transport (15%)

• Retail trade (14%)

• Hospitality (12%).

In the Gold Coast region, recreational fishing represents an important leisure activity for the local population, 
as well as a major tourist attraction for visitors and a significant economic resource for local industries. The 
City of Gold Coast is currently undertaking consultation with the local Gold Coast fishing industry 
(commercial and recreational), and relevant tourism operators; with future meetings to be scheduled. 
Feedback from these stakeholders can be provided once consultation has been completed. 

1.17 Environmental considerations 
Reef siting and design should incorporate a variety of biological, economic, and physical sciences and 
engineering factors (Seaman Jr, 1996). Size, relief, complexity, location and biological factors can all 
influence assemblages of biota on artificial reefs (Bohnsack et al. 1994). Physical principles deal with the 
size of the reef structure (Borntrager and Farrell, 1992) and the strength and stability of the reef materials 
and structure. Reef size and its influence on species abundance is an ongoing debate. Biological principles 
that should be considered include habitat limitation (Lindberg et al. 2006), habitat complexity (Anderson et al. 
1989, Charbonnel et al. 2002) and provision of refuge from predators (Belmaker et al. 2005) and these 
matters are considered below. This section deals primarily with the physical attributes of the seabed and 
met-ocean conditions at the proposed site, whereas biological and ecological consideration are discussed in 
the next section. 

The site falls into the Australian Government’s Temperate East Marine Regions and Queensland 
Government’s South-east Queensland Marine Bioregion. This assessment focuses on the part of these 
bioregions in Queensland waters, out to 3 nm, or approximately up to 5.5 km offshore. Existing information is 
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available for this area to adequately describe the seabed, ecology and contaminants relevant to placement 
of the Purpose-built Artificial Reef. 

GCCC initially undertook constraints analysis and site selection studies to investigate the suitability of the 
preferred site off Main Beach and an alternative investigation site at Currumbin (GCCC 2016). However, 
given the necessary shore-based infrastructure and investment from partners expressing an interest in the 
project (e.g. GCCC, DERM and State Government), the site off Main Beach was considered to be the more 
feasible. An Economic Impact Assessment outlined in the Business Case also supported the Main Beach 
site as the preferred site (GCCC 2016). 

Met-ocean Conditions 

Water movements in the proposed Gold Coast artificial reef dive attraction deployment area may be caused 
by a variety of physical processes, including: 

• ocean waves

• tides;

• winds;

• density flows;

• coastal trapped waves; and

• the East Australian Current.

Sediment transport is caused by the water particle motions of waves and currents that lead to shear stress 
on the seabed sediment particles. Generally, sediment motion commences when the seabed shear stress 
exceeds a threshold value, which depends on particle size and density. 

At shoreline locations, sediment transport may be alongshore and/or onshore/offshore. Where waves break 
obliquely to the shoreline, a longshore current may cause longshore transport. Offshore transport normally 
occurs during a storm, with a longer-term onshore transport following storm abatement. The majority of 
sediment transport along the Gold Coast is inshore from the depths under consideration in the current 
proposal for the Purpose-built Artificial Reef. During storms with relatively large waves, beach sand moves 
offshore to form bars. This process typically occurs over a period of hours to days. When extended periods 
of calmer waves occur, the material held in these bars migrates onshore to re-build the beach. Depending on 
the magnitude of the preceding storm, this beach building process can occur over a time scale of days to 
years. 

Ocean currents at the proposed deployment site were evaluated using velocity data collected from an ADCP. 
A nominal limiting threshold of 0.5 m/s (or 1 knot) was selected to determine when it would be safe to dive. 
Maximum velocities peaked at 0.65 m/s. It was estimated that depth averaged velocities would be between 0 
and 0.25 m/s for 180 days in a year, between 0.25 and 0.5 m/s for 138 days and >0.5 m/s for 21 days. 

Safe site accessibility and diving operations may also be influenced by the wind. Wind speed and direction 
data obtained from a nearby meteorological station at the Gold Coast Seaway have been used to 
characterise the general wind environment of the proposed deployment site. A nominal exceedance 
threshold of 20 knots was set to determine the accessibility of the site. The number of days where wind 
exceeded 20 knots was determined for each month and ranged from 0% in November to 17% in December 
(ICM 2017). 

Discussions with stakeholders indicated that the quality of the dive is very reliant on visibility and that visibility 
lower than 2 m would generally result in a very poor-quality dive. A 2 m safety threshold was selected to 
evaluate the conditions experienced on the site in regards to diver visibility. Based on monitoring, it was 
estimated that visibility would be <2 m for less than 1% of the time (ICM 2017). 

The potential impacts of the proposed Purpose-built Artificial Reef on wave climate, currents and scour are 
discussed in Section 1.19.5. 

Seabed 
The exclusion zone 

A bathymetric survey was done on the 3 August 2011 to gain basic information about the seabed at the 
proposed deployment site. The aim of the survey was to provide a complete description of the physical 
characteristics of the sea floor within the direct study areas (i.e. potential deployment areas), highlighting the 
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presence of unsuitable substrata, i.e. reefs, obstructions, or items of heritage significance, e.g. shipwrecks, 
were they to exist. The survey included the proposed 500 x 500 m exclusion zone. The survey provided 
seabed depths and descriptions of observed features. Some seabed features were identified, including; 

• The site is not flat but varies in seabed level about 3 m over the investigation area.

• At the time of survey, a small gulley about 1 m deeper than the surrounding seabed, was
located about 150 m south east of the centre of the monitoring site.

• Depth contours were not parallel to shore but ran at about 45 deg to the shoreline.

A number of features were identified in the side scan survey, and major targets were located in the vicinity of 
the proposed dive site (Figure 1-4), including: 

1. Surface rock (4 m x 2 m) - protruding about 0.8 m above the seabed;

2. Rocky outcrop (6 m x 5 m) - protruding about 1 m above the seabed;

3. Large rock outcrop (120 m x 80 m) - Although the majority of the reef is relatively low lying there are
some isolated areas that are 2 m above the seabed; and

4. Change in seabed material, although no rock above seabed (10 m x 200 m) - Seabed material
changed from fine silty sand to coarse shelly sand and therefore gave a different return on the side
scan.

None of these features were deemed to be an issue with the selection of the site. The large rock outcrop was 
on the edge of the proposed exclusion zone, and could be avoided (ICM 2017). 

Figure 1-4 Side Scan Survey with Identified Features (Source: ICM 2017) 

A more detailed geophysical survey of the proposed installation area was undertaken in 2020 (Subcon 
2020). The survey work was carried out over a 200m x 200m area, with the centre of this area being the 
centre of the installation target box (Figure 1-5). Based on the geophysical results, a new 40m x 40m 
proposed installation target box was selected that was 50 m east of the original target location. This area is 
clear of surface rock and silty clay that can occur in the vicinity. It can also be seen that the sediment depth 
increases to roughly an average of 3 m across the new installation target box. Subcon (2020) indicated that 
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this increased sediment depth will allow the structures to safely embed into the seabed without the risk of the 
structures reaching the bedrock layer and affecting the function of the skirts. 

Figure 1-5 Bathymetric Survey of investigation area (Source: Subcon 2020) 

The broader region 

BMT WBM (2017) used acoustic and drop camera surveys to identify reefs and soft sediment areas in a 1.5 
km x 2.2 km study area offshore of Main Beach for the proposed Gold Coast Water Offshore Pipeline. This 
area encompassed the proposed exclusion zone for the Purpose-built Artificial Reef and adjacent areas to its 
north and south. BMT WBM (2017) found numerous (~20) reef features in their study area. Sands dominated 
by coarser fractions were present as a series of six large sand formations running east-west through the 
survey area with smaller banks situated between the large banks. The reefs were generally situated within 
the larger coarser sand banks; however, some of the smaller elongated reefs were located amongst the 
siltier sand class. The southern margin of the more reflective banks was typically straighter, with the northern 
margin of each bank becoming very complex and attenuating, often adopting a flame-like appearance. 

BMT WBM (2017) also took sediment quality and particle size distribution samples from the area. All of the 
samples were dominated by sand, with gravel and silt/clay fractions varying between 1 and 5%. Sediments 
were tested for metals, nutrients, total petroleum hydrocarbons, BTEXN, organophosphorus and 
organochlorine pesticides, polychlorinated biphenyls as aroclors (PCBs), and polynuclear aromatic 
hydrocarbons (PAHs). In all samples only nutrients and metals were detected above the limits of reaction 
(LOR), suggesting that organic contaminants were absent. None of the metal concentrations were above the 
National Assessment Guidelines for Dredging (NAGD 2009) screening levels (based on the ANZECC [2000] 
interim sediment quality guidelines and subsequent updates). Ammonia concentrations were below the limits 
of reaction for all samples except one site where it was 1 mg/kg. This concentration was below the revised 
NAGD guideline of 4 mg/kg. Nutrient concentrations were generally very low in the study area. 

Information about the seabed indicated that it is generally suitable for the Purpose-built Artificial Reef and 
that there are no existing heritage shipwrecks or contaminants of concern that could potentially be mobilised 
as a consequence of deployment of the dive attraction. 

1.18 Biological considerations 
Soft sediment assemblages 
Offshore artificial reefs are considered to be most effective (in terms of increasing biodiversity) when placed 
in bare, sandy, ‘habitat limited’ environments. Selection of reef sites has therefore focused on areas known 
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Figure 1-9 Field layout of units 
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Figure 1-10 Plan view layout of units 
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1.19.2.2 Stability of modules 

Subcon provided a preliminary stability assessment of the module designs against sliding, uplifting and 
overturning for the 1/100 years storm condition using a traditional hydrodynamic analysis. It is understood 
that further modelling has been undertaken to refine and verify conclusions given below; noting that GCCC 
and Cardno have requested design to 1/200 years, to better reflect AS4997 advice. Stability analyses have 
also been undertaken at the proposed limit of operation (dive-able day)– Hs=1.1m. 

The Reef Flute modules and the Reef Foundation modules sit at different heights in the water column and 
have very different shapes. Therefore, different wave data and hydrodynamic coefficients were used to 
determine the horizontal and vertical forces acting on each structure. 

As a result, the Reef Flutes and Reef Foundations are modelled independently. Subcon has engaged a 
subcontractor to perform the dynamic analysis of the Reef Flutes. Orcina Orcaflex software has been used to 
conduct dynamic Finite Element Analysis (FEA) modelling of the Reef Flutes. The purpose of this modelling 
was to determine the loading through the chain that the Reef Flutes will exert on the Reef Foundation as a 
result of the wave loading. 

The Reef Flute dimensions, chain length, buoyancy and Centre of Gravity (CoG) relative to the Centre of 
Buoyancy (CoB) for each of the Reef Flutes have been provided to the Subcontractor to complete the 
modelling. 

Subcon has engaged a second subcontractor to perform a structural analysis of the Reef Foundations using 
Bentley SACS. The Subcontractor has performed quasi-static FEA modelling of the Reef Foundations to 
determine the in-place loads experienced from the wave and current loading. This in place load acts 
horizontally on the Reef Foundation and is used in the overall stability assessment of the system. 

The results from the two subcontractors are then combined to determine a required on-bottom weight for the 
Reef Foundation to be stable against both sliding and overturning. This on-bottom weight is used to 
determine the volume of concrete required in the base of the Reef Foundation.  

Steel plates, or skirts, are to be welded to the base of the Reef Foundation. These skirts are designed to 
penetrate the seabed 0.3 m and provide additional resistance to sliding and overturning of the Reef 
Foundation. The resistance forces provided by the skirts are incorporated into the stability design calculation. 

1.19.3 Construction and staging methodology 

1.19.3.1 Construction 

Subcon will mobilise project specific equipment from their supply base in Perth, Western Australia. All other 
project equipment and materials will be sourced in Maryborough and Brisbane, Queensland. Subcon will be 
completing the construction phase of the works from Brisbane, Queensland. The concrete fabrication works 
will be completed at a multi-user facility on the Brisbane River (The Yard) and the steel fabrication works in 
Maryborough.   

1.19.3.1.1 Pre-Cast Reef Fabrication  

The fabrication of the Reef Foundation can be broken down into the following steps: 

1. Fabrication of Reef Foundation steel components;

2. Set-up of Reef Foundation steel components at concrete casting yard;

3. Reef Foundation concrete casting.

Contractor will set-up a temporary site within the load-out facility to complete the casting of the concrete 
modules. As the works will be completed within close proximity to the water edge, temporary fencing will be 
installed to remove the risks associated with working close to water.   

The base plates of the Reef Foundation will be set-up on 350 mm high wooden chocks to allow space for the 
300 mm skirts. A franna is used to lift the pre-assembled steel pyramid structure directly onto the Reef 
Foundation base plate and is tack welded into position to prevent movement during the concrete pour. 
Sections of PVC are cut to length and slotted through the holes in the base plate. These PVC sections are to 
be longer than the concrete base thickness and are used to create the voids in the concrete base. 
Temporary formwork will be used to create the side walls of the Reef Foundations for the concrete pour.   

Once assembly is complete, the Contractor site representative is to sign-off all relevant sections of the Reef 
Foundation Fabrication ITP before the Reef Foundations are ready to be cast.  
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Concrete will be delivered to site in standard concrete trucks and poured directly into the formwork via the 
concrete trucks chute. The concrete mix design is to conform to the requirements as per the Principal’s 
Project Requirements. The concrete is to be vibrated and shovelled across the formwork to ensure that the 
concrete fills evenly across the entire formwork. Once the entire volume of concrete is poured, the top 
surface is to be levelled off with hand trowels. Plastic sheets are to be placed over the surface of the 
concrete to prevent crack propagation while the concrete is curing. The minimum curing times for the Reef 
Foundations prior to lifting is to be determined via concrete mix design testing, and is defined in the Reef 
Foundation Fabrication ITP. 

The concrete mooring blocks will be cast using steel moulds at the same location as the casting of the Reef 
Foundation units. 

1.19.3.1.2 Steel Buoy and Art Work Fabrication 

The Reef Flutes comprise of two integral elements, the central buoy and tether elements, and the outer artistic 
rings. The fabrication of the central buoy and the artistic rings will require different skill sets and equipment. 
Hence, the two elements will be fabricated by separate specialist Subcontractors. The fabrication of the Reef 
Flute can be broken down into the following steps:  

1. Fabrication of Reef Flute buoys;

2. Hydrotest of Reef Flute buoys to ensure quality of fabrication;

3. Assembly of Reef Flute buoys and outer rings;

4. Final Testing of Reef Flutes.

The internal buoy structure will first be rolled, welded together and pressure tested to confirm that there are no 
leaks. The encircling artistic plates are laser cut from steel plate. The cut sections are then placed over the 
internal buoy and welded into position. Finally, the outer vertical plates are cut into workable lengths and 
incrementally pressed into the required conical shape. These sections are then welded onto the horizontal 
plates to complete the fabrication of the Reef Flutes. Non-destructive testing (NDT) is completed on the welds 
to prove the quality of the completed works. 

The preassembled Reef Tethers will be delivered directly from the supplier to the mobilisation facility in The 
Yard. The Reef Tethers will be attached to the Reef Foundation on the shore-side facility. The other end of the 
Reef Tether is connected to the Reef Flute during the offshore installation campaign. After the shackle at both 
ends of the Reef Tether are connected, the shackle thread is to be damaged to prevent the shackle nut from 
being able to be removed. 

1.19.3.1.3 Mooring Anchor Fabrication 

The concrete blocks for the one outer dive mooring and four navigation aids will be cast in conjunction with 
the concrete casting of the Reef Foundations bases. Steel formwork will be used to cast the structures to the 
dimensions as per the design. 

1.19.3.2 Installation 

See Part IV for full details of installation. 

Loadout Plan  

A travel lift and/or shoreside cranes will be used to load all modules onto the installation barge. The final barge 
deck layout is to be confirmed, but it is likely that two trips will be required to be completed by the crane barge 
due to deck space limitations. 

Seafastening 

A sea-fastening plan will be developed to ensure all components are secured to the deck for transit from 
Brisbane to the installation location. The sea-fastening will be completed using a combination of ratchet straps, 
chain binders and dog plates.  

Marine Spread Overview 

The marine spread will consist of a crane barge that is used to transport and install all the components and 
two tugs that are used to position the crane barge and run anchor lines. A small tender vessel will also be used 
to transfer offshore crew to and from the crane barge each day. 

All installation locations will be positioned by GPS and the site surveyed on completion of the works. 
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Interfaces and Marine Communications 

See information in Part IV 

Transit  

See information in Part IV 

Deployment  

See information in Part IV 

Survey  

See information in Part IV 

Demobilisation 

Once all the components have been installed, the crane barge will travel back to The Yard in Brisbane for 
demobilisation. Shoreside cranes will be used to lift off all Subcon equipment on deck.  

1.19.4 Reef deployment site 
The proposed deployment site for the artificial reef modules is located approximately 2.5 km east of Main 
Beach on the Gold Coast at a depth of approximately 30 m of water. The size of the deployment and 
management area is 500 m x 500 m and the centre point of the reef area is 27° 57.70’ S, 153° 27.30’ 
(WGS84) (Figure 1-11). 

1.19.4.1 Geographical position (latitude and longitude) 

Site Detail 

Location Approximately 2.5 km east of Main Beach on the Gold Coast 

Datum and co-ordinates WGS84 MGA (Zone 56),  
27° 57.70’ S, 153° 27.30’ E 

Depth -29m LAT (from bathymetric survey)
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Figure 1-11 Geographic position of the proposed Purpose-built Artificial Reef, noting that the exact positioning will be based on final 
design and approvals (Source Subcon 2020).   
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1.19.4.2 ‘As-built’ location confirmation 

Differential GPS (DGPS) will be used for surface positioning of the vessel and a frame mounted sonar and 
cameras for subsea positioning of the modules. The final ‘as-built’ survey will be conducted by independent 
survey of the reef site. DGPS will be used to provide a position for each of the 9 individual modules. 

1.19.4.3 Depth of water over the reef 

Suitable depth of water above the reef is important in order to avoid creating a navigational hazard, for the 
stability of the modules (in terms of ability to withstand certain hydrodynamic forces) and accessibility to 
divers (via boat). Clearance depth over the Purpose-built Artificial Reef post deployment will be no less than 
10 m at LAT. This will be confirmed post reef deployment. 

1.19.4.4 Distance from nearest land 

The location of the proposed reef deployment site is situated ~ 2.5 km offshore of Main Beach on the Gold 
Coast (Figure 1-11). 

1.19.4.5 Biological characteristics 

Artificial reefs can attract similar benthic and mobile flora and fauna to those on natural reefs in an area, 
although the abundance of individuals and composition of the assemblages between artificial and natural 
reefs may vary according to differences in material, structure and size (Lemoine et al. 2019). Artificial reefs 
are generally placed at an appropriate distance away from existing reefs so as to create new reef habitats 
and create an opportunity to increase local reef productivity, rather than adding to existing reef habitat (a 
distance of no less than a few hundred metres is considered sufficient). Natural reef habitats, habitats unique 
to an area, or locations known to support diverse benthic/epibenthic communities are generally avoided so 
as to minimise potentially adverse impacts to biodiversity. Areas of conservation significance and habitats 
critical to the survival of a particular species, particularly threatened species are also generally avoided, 
although information on the occurrence and distribution of threatened species is generally sparse and may 
be limited to predictions based on presence of suitable habitat and/or records of a species occurring at 
nearby locations. It is especially difficult to predict where highly mobile individuals (such as fish or migratory 
marine mammals) occur due to their itinerant nature. 

The Purpose-built Artificial Reef is proposed to be located on soft sediment. There are small patch reefs 
nearby and in the general area but none of notable size for at least a few hundred metres (see Section 1.17 
and 1.18 for further information). 

1.19.4.6 Characteristics of the sea bottom at the site, and impact of material on biota at the placement site 
or other areas potentially affected by the creation of the artificial reef 

Bathymetric and side scan survey indicated the proposed placement site and exclusion zone is within an 
area of large sand formations running east-west, with smaller banks situated between the large banks. There 
are numerous reef features in the area ranging from very small (i.e. 1 m2) to much larger. Sands in the area 
were dominated by coarser fractions but there are also areas with a siltier sand class. Gravel and silt/clay 
fractions varied between 1 and 5%. Organic contaminants are absent and the few observed metals were in 
concentrations below the National Assessment Guidelines for Dredging (NAGD 2009) screening levels. 
Nutrient concentrations in the area were generally very low. The proposed deployment area for the Purpose-
built Artificial Reef is dominated by soft sediments (sand, shell grit and finer sediments) of an unspecified 
depth . This presents a perfect site for reef installation located an adequate distance from natural reef with 
no underlying rocky reef identified. See Section 1.17 and 1.18 for further information. 

1.19.4.6.1 Impacts on soft sediment assemblages 

The proposed placement site is known to generally consist of sandy substratum and is away from areas of 
naturally occurring reef. Soft sediment habitats can support extremely diverse macrofaunal assemblages. 
Results of soft sediment macrofaunal studies within the placement area, or close by, have shown that 
macrofaunal assemblages associated with soft sediment habitats varied spatially. The strongest driver, was 
habitat type (i.e. coarse sand vs finer sand). There were also differences among locations separated by 100s 
of metres or kilometres whereas samples within habitat types were typically most similar to those collected 
nearby. Locations were numerically dominated by various taxa, including polychaete worms and to a lesser 
degree by sea cucumbers on the seabed surface in coarser sand habitat. Other common taxa included brittle 
stars (Ophiuroidea); peanut worms (Sipuncula); crustaceans such as amphipods (esp. Corophiidae, 
Zobrachoidae), isopods (esp. Anthuridae) and tanaids; and ostracods. All studies found great spatial 
variability in macrofaunal assemblages, particularly in deeper habitats sampled, representing the patchy 
nature of distribution of invertebrate taxa. See Section 1.18 for further information. 
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Initial deployment of the Purpose-built Artificial Reef is expected to cause localised disturbance and 
resuspension of sandy sediment in the area where the units are installed which may result in mobile 
macroinvertebrates being temporarily displaced. A large proportion of animals living within the direct footprint 
of where individual modules are placed would also be lost through smothering. This would be limited to an 
area of ~250 sq. m. This loss of sandy habitat occupied by the reef modules, would, however, be negligible 
when considered in context with the extensive areas of similar habitat within the reef installation area. Soft-
bottom habitats adjacent to artificial reefs would be partially affected by current patterns and some minor 
scouring and deposition which may consequently affect grain size. It is possible that species numbers and/or 
diversity in sandy habitat adjacent to the reefs may decrease as a result of increased predation by benthic 
and demersal fish or decapods attracted to and/or growing on the reef, feeding in the adjacent sandy habitat. 
This effect is known as a ‘feeding halo’. Halo effects of reefs may be confined to areas very close to a reef 
(within a few metres) or extend over a much larger area and may depend on the size of the reef and/or the 
trophic structure of fish occupying it. Furthermore, the habitat will continue to support a wide variety of 
marine organisms found living on or over soft sandy substrata. Increased predation on benthos or 
smothering is therefore not considered to have a significant impact within the broader study area. 

1.19.4.6.2 Impacts on adjacent rocky reef assemblages 

Where biomass has been reported in association with large artificial reefs, it may be composed of large but 
few individuals. Conversely, greater densities of fish on smaller artificial reefs have also been reported. The 
vertical relief, relative to water depth of an artificial reef, can also influence abundance and diversity. In 
temperate waters, diversity has been shown to be greater on low-relief artificial structures than on natural 
structures. Conversely, a study of high-relief reefs found greater diversity on natural reefs than on artificial 
reefs.  

Small patch reefs are located nearby the proposed placement area but there is an adequate buffer of a few 
hundred metres between existing large natural reefs and the Purpose-built Artificial Reef in order to reduce 
the effect of ‘draw-down’ (that is individuals readily moving from the natural reef onto the artificial reef). 

It is considered likely that there would be initial increases in fish numbers on the Purpose-built Artificial Reef  
as a result of attraction and aggregation from nearby small patch reefs, but that over time (once the reef has 
become established), the Purpose-built Artificial Reef would contribute to overall production of fishes. The 
extent of impact on neighbouring natural reef may also depend on the size of the natural reef with impacts 
likely to be greater for a smaller neighbouring reef than a larger one.  

Over time it is expected that the new Purpose-built Artificial Reef will support a wide variety of reef 
associated fish as well as pelagic species. However, the community is likely to be made up of a larger 
number of species with greater diversity than natural nearby reefs given the complexity and vertical relief of 
the structure. There will also be ample space for sand associated species in spaces among the 9 modules. 

Given the Purpose-built Artificial Reef is not designed for fishing, there would be no concern of the project 
causing increased vulnerability to fish from fishing pressure, as can potentially occur with other artificial reefs 
designed for fishing. It is more likely that the additional reef habitat created by the Purpose-built Artificial 
Reef would simply increase biodiversity and abundance of fishes in the area. See Section 1.18 for further 
information on the expected fish communities. 

1.19.4.7 Relation of proposed site to features of importance for amenity, navigation, or exploitation of 
cultural, historic or scientific interest, fishing, endangered, rare or migratory species or sensitive 
habitats (such as coral reefs or seagrass beds) 

1.19.4.7.1 Amenity (including diver safety) 

Access 
Overwater access to the proposed Dive Attraction site is available through the existing entrances of the Gold 
Coast Seaway (3.5 km to the north) and Tweed River Entrance (25 km to the south). Boat ramps, wharves 
and jetties are indicated in The Broadwater, in the area of The Spit (Figure 1-12). 

There would be no anchoring in the exclusion area. Four purpose-built moorings would be provided for dive 
vessels to attach to during diving operations (Figure 1-11). Three are to be attached to the 5 Ring Reef 
Flutes and one is to be installed attached to a separate concrete block for stability. The outer dive mooring 
consists of a concrete block connected to a chain assembly with surface and subsurface marker buoys. 
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Figure 1-12 Location of boat ramps and marinas within the Broadwater 

Diver Safety 

The proposed Purpose-built Artificial Reef has been designed with diver safety in mind and considering 
principles and advice given in the Recreational Diving, Recreational Technical Diving and Snorkelling Code 
of Practice 2018 (State of Queensland 2018). A separate Diver Safety Plan (Section 1.20.13.3.1) has been 
prepared in consultation with the Dive Industry Reference Group. The Diver Safety Plan will be revised 
following a testing period (post-installation) to apply learnings from dives in a variety of conditions.  
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The Purpose-built Artificial Reef includes 9 floating reef buoys tethered by chain to steel and concrete 
foundation reef modules. The floating reef buoys would be constructed from non-hazardous steel with 
smooth or rounded surfaces and no dangerous protrusions. Openings within the reef buoys would be 
blocked by holed plates disallowing divers to enter certain areas within the reef buoy, although still allowing 
swim throughs in other areas that are safe. The buoyed reef structures have been designed to allow divers 
to move freely through the structures without any possibility of being snagged or entangled by projections or 
outcroppings. The reef tethers will be taut constantly. Hence there is no risk of body parts or clothing being 
caught between links and other tether elements. 

A total of 46% of divers expected to visit the Gold Coast would have certification limited to a 12 m dive, 
which a further 40% limited to 18 m and 14% limited to 30 m (GCC 2018). The Purpose-built Artificial Reef 
has been developed to cater for all levels of divers including: 

Resort Diver – shallow, short dives, with the option to rest on Reef Flute landing pads; 

Open Water Diver – intermediate depth dives, with the bottom of the Reef Flutes marking the 
approximate -18 m limit; and  

Advanced Diver – deeper and longer dives, down the sea floor with the option to swim through the Reef 
Foundations. 

Three Reef Flutes are installed with a mooring attached to the top padeye. These mooring lines provide 
easier access to the Purpose-Built Dive Attraction and were a suggestion of the Dive Industry Reference 
Group. Surface mooring buoys allow for safety stops for divers at the -5 m mark at completion of their dive 
(Figure 1-15).  

The adequacy of the ‘Dive Safety Plan’ for minimising risk to divers would be a requirement of licenses or 
permits to dive. 

Figure 1-13 Diving zones - proposed module layout 
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Figure 1-14 Diving zones- proposed depth profiles 



Artificial Reef Sea Dumping Permit Application 
0BGold Coast Purpose-Built Dive Attraction 

721919 |  1 July 2022  | Commercial in Confidence 58 

Figure 1-15 Buoys on flute reefs showing diver safety stop markers 
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1.19.4.7.2 Navigation 

The proposed Purpose-built Artificial Reef would be away from shipping channels (Figure 1-12) and will 
have the appropriate signage, markers and statutory notifications and charted information to ensure that it 
does not cause a navigation hazard. There is a requirement for navigational markers / surface buoys to be 
put in place around the 500 m x 500 m safety zone. The Business Case recommended that lit markers be 
used (GCCC 2016). The markers will be yellow special purpose marker buoys compliant with the IALA 
Buoyage System ‘A’. Four navigation aids are to be installed around the perimeter of the Purpose-Built Dive 
Attraction. The navigation aids are to provide notice to marine traffic in the area. The navigation aids are 
secured by a chain assembly and a concrete block (Figure 1-16). 

The City of the Gold Coast is currently working to implement restrictions on anchoring and fishing in the 
vicinity of the Purpose-built Artificial Reef via local law amendments. Any restrictions implemented will be 
clearly marked on the special purpose buoys.

721919 | 1 July 2022 | Commercial in Confidence 
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Figure 1-16 Navigation markers and moorings 
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1.19.4.7.3 Clearance 

There is a potential risk that vessels transiting over the proposed Purpose-built Artificial Reef may be 
damaged or damage the reef structures if their hull or propeller comes into contact with the structures. 
However, this would be mitigated by ensuring sufficient clearance at all tides and in high wave conditions. A 
minimum of 10 m clearance from the uppermost part of the Purpose-built Artificial Reef at Lowest 
Astronomical Tide (LAT) is proposed. 

1.19.4.7.4 Increased vessel traffic 

The implementation of a permitting arrangement as part of the management model for the Purpose-built 
Artificial Reef will ensure that only suitably qualified commercial dive operators are allowed to operate on the 
site through a tender process, thereby capping the number of commercial vessels. Private vessels will also 
be allowed to use the site, but there will be fixed limits on the numbers of commercial and recreational 
vessels allowed at the site at any one time. Permits will be booked for a two-hour timeslot to enter the Dive 
Attraction zone and allow use of one of the commercial or recreational diver moorings at the Dive Attraction. 
There will be 4 moorings with a maximum of one vessel per mooring at any one time. Given the limited 
number of moorings, and requirement to gain a permit to enter the Dive Attraction zone, increased vessel 
traffic in the general area is expected to be only a minor increase to existing levels and not of concern.  

1.19.4.7.5 Exploitation of cultural, historic or scientific interest 

The site is predominately barren seabed and no known cultural, historical or scientific interests over the site 
have been identified. 

Conflict with areas of spiritual significance/dreaming’s 

The current coastline was formed when the sea level stabilised approximately 7,000 years ago, inundating 
the placement area and any archaeological record of human occupation that may have been present there 
(Zakharov 1987). The seafloor within the placement area is currently between ~30 metres underwater, and is 
understood to be functionally flat, sandy with no exposed surfaces that may formerly have been ground 
surface prior to inundation, significant vegetation or other ecological considerations. Given the depth and 
distance from shore, it is considered that: 

• there is negligible potential for the presence of in-situ Aboriginal objects within the placement area;

• there is a low possibility of Aboriginal objects being transported to the placement area by natural or
assisted means; and

• if Aboriginal objects are present within the placement area, they are likely to have been buried by
natural coastal processes.

Hence, the proposed Purpose-built Artificial Reef has a very low likelihood of resultant harm to Aboriginal 
objects. This is a result of the location of the placement area offshore and the minimal ground disturbance 
associated with the project.  

Given this offshore location, the City of Gold Coast’s Aboriginal Cultural Heritage Officer (Legal Services, 
City Governance Branch) has advised there are no Aboriginal cultural heritage issues and therefore no 
requirements under the Aboriginal Cultural Heritage Act 2003 to form a Cultural Heritage Management Plan 
or agreement with an Aboriginal party. The proposed area is outside the Native Title claim area.  

Further, the relevant local cultural heritage body, Jabree Ltd, has been consulted and they have confirmed 
that they have no interest in the proposal or location.  

Historic shipwrecks 

Information about shipwrecks known or potentially occurring within 5 km of the coast between the Gold 
Coast Seaway and Burleigh Heads, and within that part of the Broadwater south of the Gold Coast Seaway, 
was sourced from a database search of the Australian National Shipwreck Database (DEE 2018). Two 
wrecks are located within the Broadwater and are of no concern to the project. Four others occur offshore 
(Table 1-8) with the nearest, the Scottish Prince, being ~1.5 km directly inshore from the centre of the 
exclusion zone. Apart from the Mississippi and Lorna Doone, the mapped shipwrecks are protected by 
heritage protection legislation (i.e. either by the Commonwealth Historic Shipwrecks Act 1976 or the 
Queensland Heritage Act 1992), and the placement of the Purpose-built Artificial Reef must not impact them 
in any way. 
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It is considered that the Scottish Prince and other shipwrecks are sufficiently distant from the proposed 
deployment area such that none pose a potential deployment or operational concern from the proposed 
Purpose-built Artificial Reef (also see Section 1.19.5). 

Table 1-8 Submerged shipwrecks known to occur within the wider study region 

Vessel Name Vessel Type Year Wrecked Wreck Location Protection 

Mystery Single screw steamer 1897 Main Beach, directly 
inshore from the 
placement site, close 
to beach 

Commonwealth 
Historic Shipwrecks 
Act 1976 

Scottish Prince Sailing vessel 1887 Main Beach, ~1.5 km 
directly inshore from 
the placement site, 
~0.5 km off the beach 

Commonwealth 
Historic Shipwrecks 
Act 1976 

Coral Queen Sailing vessel 1870 Main Beach, ~2.0 km 
south of the placement 
site, close to beach 

Queensland Heritage 
Act 1992 

Mississippi Unknown 1958 Mermaid Beach, ~10 
km south of the 
placement site, ~5 km 
off the beach 

Not protected 

Gullen Of Ayr Sailing vessel 1841 In the Broadwater, 
~200 m off Seaworld 

Commonwealth 
Historic Shipwrecks 
Act 1976 

Lorna Doone Sailing vessel 1888 In the Broadwater, in 
Seaworld compound 

Not protected 

Fishing 

The Business Case recommended that a square safety zone of approximately 25 hectares (500 m x 500 m) 
should be created for the Purpose-built Artificial Reef with the structures placed in the centre (GCCC 2016). 
This zone would exclude all fishing activities and general boating navigation through the area. All vessels 
entering the safety zone will be required to obtain a dive permit prior to entering. 

Creating a square safety zone also means that the site will be easy to mark out with straight lines and patrol 
for illegal fishing activities. 

a. A Loss of commercial fishing ground

Data received from DEEDI (Fisheries) indicated that there were less than 5 commercial fishers operating 
within the reporting grid, of which the proposed exclusion area is a small portion. Consultation with the 
Queensland Seafood Industry Association during preparation of the Business Case indicated the following 
with respect to commercial fisheries.  

The exclusion zone for the Purpose-built Artificial Reef is unlikely to affect any trawl fisheries given operators 
generally work to the north of the Gold Coast Seaway and available data shows no trawl tracks through the 
proposed exclusion area. This is potentially because the proposed exclusion area has some rocky reef 
structures that discourage trawling. The proposed exclusion area does include some fishing for live bait, 
however, this would mostly be around existing rocky structures and gravel. The rocky area in the south-east 
of the proposed exclusion zone could potentially be used for bait fishing (see Section 1.17). Given the 
amount of similar habitat in the area, the loss of this bait ground is considered to be minimal, however, 
discussions with DEEDI (Fisheries) indicated a need to further consult with recreational, charter and 
commercial fisheries regarding the potential impact of the dive attraction and exclusion zone on the fishing 
industry (GCCC 2016). This proposed exclusion zone is unlikely to affect operators in the spanner crab 
fishing industry given they tend to work in deeper water. 

GCCC has undertaken consultation with relevant stakeholders with no key issues raised to date. A period of 
formal community consultation on the proposed exclusion zone (progressed through local law amendments) 
will also take place in accordance with the City’s process for making local laws. Submissions / feedback from 
this formal community consultation process can be provided once consultation is complete, if required.   
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b. Conflict between other user groups

Other fishing groups include sport-fishers, game-fishers, spear-fishers and charter boat fishers. 

Data from the Queensland Charter Vessels Association shows some fishing activity within the proposed 
deployment area (GCCC 2016). Fishing activity within this area is mostly bait fishing and feedback from 
these stakeholders considered that the proposed exclusion area seems to be sitting in a good position away 
from the majority of key fishing sites with a possible natural buffer zone around it. Discussions with Sunfish 
members also indicated that they had no issues (GCCC 2016).  

Other opinions suggested that an offset site using a fish attraction device (FAD) would provide adequate 
compensation for lost recreational fishing opportunities within the proposed exclusion zone. 

c. Gear hook-up

The Australian Hydrographic Office will be notified of the final locations of the Purpose-built Artificial Reef 
modules and exclusion zone, so that a ‘Notice to Mariners’ can be issued, and the official hydrographic 
charts can be amended. Signage will also indicate the exclusion area to fishers. 

Provided that commercial and recreational fishing businesses, which operate in the region, are made aware 
of the location, and that structures are marked on the relevant AusChart, the potential risk of hook-up is 
considered to be low.  

d. Impacts on commercial fish stocks

Given it is not a fishing reef, it is considered highly unlikely that the proposed Purpose-built Artificial Reef 
would contribute to a reduction in commercially fished populations in the wider area. Indeed, it is more likely 
that populations of many reef dwelling and pelagic species would be enhanced due to the creation of habitat 
and protection fish are offered within the proposed exclusion zone. 

e. Injury or drowning (spearfishing)

Given it is not a fishing reef, spearfishing on the Purpose-built Artificial Reef would be illegal. Although the 
risk of spear-fishers attempting to dive on the reef illegally cannot be ruled out, it would be highly unlikely 
given there would be few occasions, in suitable weather, where SCUBA diving charters or private trips were 
not also onsite. It is likely that the regular presence of SCUBA trips would deter illegal activity at the Purpose-
built Artificial Reef.  

Notwithstanding this, were spear-fishers to illegally dive on the Purpose-built Artificial Reef, there would be 
little risk of drowning given the modules have very few, if any at all, components that would cause 
entanglement. 

1.19.4.7.6 Endangered, rare or migratory species 

a. Listed Threatened and Protected Species (including migratory species)
Results of the database searches indicated that there are 26 species of birds, 30 species of fish (including 
Syngnathids (Family Syngnathidae)), 10 species of marine mammals, six species of elasmobranchs and 12 
species of marine reptiles currently listed as either threatened (including near threatened as per the NC Act, 
or critically endangered, endangered or vulnerable as per the EPBC Act) or protected (including migratory-
listed as per the EPBC Act) in the area (see Section 1.18 for the full list). 

Assessments of significance (AoS) in accordance with the Matters of National Environmental Significance: 
Significance Impact Guidelines 1.1 (Department of the Environment (DoE), 2013) were completed for 11 bird 
species, six marine mammals, six marine reptiles, five elasmobranchs and one fish species (see Appendix 
A). 

This assessment considered that the incidental entanglement of listed sea birds, marine turtles or marine 
mammals was very unlikely on the Purpose-built Artificial Reef. Given it is not a fishing reef, the only 
potential risk would be from entanglement on mooring lines. From experience from the Sydney and 
Shoalhaven offshore artificial reefs in New South Wales, zero reports of interactions with these biota have 
been reported. For this reason, no immediate mitigation measure is considered to be required. 
Notwithstanding this, given whales have been known to become entangled in the mooring lines of lobster 
pots in southern Australia and could potentially be prone to boat strike, consideration will be given as to the 
design and configuration of mooring lines so that they do not pose a risk of entanglement to whales and a 
Marine Fauna Interaction Management Plan will be prepared to monitor, mitigate and manage interactions to 
all threatened marine (see Section 1.20.13.1).   
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In addition to the threatened species considered above, those Listed Marine Species under the EPBC Act 
and species protected under the NC Act also require consideration. They cannot be captured or harmed by 
any means and therefore should be considered, if likely to be harmed as part of the proposal. Some of them 
may occur in the study area – e.g. sea snakes and pipefishes and may reside on the proposed Purpose-built 
Artificial Reef once it is built. Whilst they are reported from time to time their rarity in the study area suggests 
that any disturbance caused during placement of the reef would be highly unlikely to affect populations of 
these species. Some of these species would potentially be affected by the proposal but only because new 
foraging and sheltering habitat would be created for them. This would be a benefit of the project. 

b. The Commonwealth Marine Area
The Commonwealth Marine Area is any part of the sea, including the waters, seabed, and airspace, within 
Australia's exclusive economic zone and/or over the continental shelf of Australia, that is not State or 
Northern Territory waters. The Commonwealth Marine Area stretches from 3–200 nautical miles from the 
coast. 

The proposed Gold Coast Dive Attraction artificial reef is proposed to be located within State waters and very 
close to the 3 nm limit. It would not impact upon the Commonwealth Marine Area. 

c. Key threatening processes
The following Key Threatening Processes (KTPs) has been identified as potentially relevant to the proposal: 

• Injury and fatality to vertebrate marine life caused by ingestion of, or entanglement in, harmful
marine debris (EPBC Act).

This KTP process applies to vertebrate marine life protected under the Commonwealth EPBC Act. A draft 
Threat Abatement Plan has been developed to address the impacts of this KTP. 

It is considered that the majority of impacts that could occur as a consequence of this KTP are not relevant 
to threatened or protected species that have potential to move and/or recruit into the proposed reef 
placement area because the Purpose-built Artificial Reef would be a ‘non-fishing’ reef. Further, the floating 
buoys would be constructed from non-hazardous steel with smooth or rounded surfaces, no protrusions and 
with no potential for ingestion. Openings within the buoys would be blocked by holed plates disallowing air-
breathing species to enter certain areas within the buoy although still allowing swim throughs in other areas 
that are safe from entanglement. The buoy structures have been designed to allow species to move freely 
through the structures without any possibility of being snagged or entangled by projections or outcroppings. 
Notwithstanding this, following deployment of the reef, it is proposed for any incidents, recorded or reported 
interactions with threatened or protected species to be reported at regular intervals to the relevant agency for 
further assessment as detailed in this plan (see Section 1.20.13.2.1).  

1.19.4.7.7 Areas of conservation significance 

For the purpose of this assessment, areas of conservation significance include the declared Fish Habitat 
Area (FHA) network. The FHA network provides long-term protection for fish habitats that are essential to 
sustaining Queensland’s fisheries. Fish Habitat Areas (FHA) are areas protected from physical disturbance 
associated with coastal development and declared under Queensland's Fisheries Act 1994. They are part of 
Australia's Nationally Representative System of Marine Protected Areas, and fit within the International 
Union for the Conservation of Nature and Natural Resources (IUCN) Protected Area Management Category 
VI - 'Managed Resource Protected Area'.  

Development works in declared FHAs require application for a resource allocation authority under the 
Queensland’s Fisheries Act 1994 and a development approval under the Planning Act 2016, unless the 
works comply with accepted development requirement.  

There are 72 declared FHAs along the Queensland coast that protect more than 1.2 million ha of high-quality 
fish habitats. Five of these are on the Gold Coast (Table 1-9). All of the FHAs on the Gold Coast are within 
estuaries and would not be at risk from the proposed Purpose-built Artificial Reef which would be situated 
offshore. Nor would any of the vessel traffic to and from the dive site transit through these areas. 
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Table 1-9 Declared Fish Habitat Areas on the Gold Coast 

FHA Name FHA Plan No. Details 

Coombabah 016 Coombabah Creek and Lake upstream of junction with Saltwater Creek, 
10 km north-west of Southport, Gold Coast 

Coomera 023 Part of Southport Broadwater adjacent to Coomera Island, 15 km 
north/north-west of Southport, Gold Coast. 

Currumbin Creek 020 Part of Currumbin Creek, adjacent to Palm Beach and Currumbin High 
School, Gold Coast 

Jumpinpin-
Broadwater 

021 Channel between southern end of South Stradbroke Island and 
mainland, north to the south-western end of North Stradbroke Island, 20 
km north of Gold Coast 

Tallebudgera Creek 019 Educational use for field studies including sampling by local schools and 
tertiary institutions; protection of remaining estuarine habitat and nursery 
areas for fish and crustaceans; good public access via Tallebudgera 
Creek Environmental Park boardwalk. 

1.19.5 Ocean currents, tides and prevailing weather conditions 
The existing environment in relation to coastal processes includes the local wind and wave climate, 
prevailing currents, water levels and processes that affect sediment transport (also see Section 1.17). 
Impacts relating to coastal processes are listed below. Overall though, the outcomes of the coastal 
processes study undertaken by Cardno (2014) demonstrated that the proposed reef deployment would be 
sustainable in terms of coastal processes and would cause no identifiable changes, other than in the 
immediate vicinity of each module. 

1.19.5.1.1 Inshore wave climate 

Wave data was prepared at the site using a regional, calibrated wave model based on SWAN and records 
from the Gold Coast EHP (EPA) wave rider buoy as boundary input. In terms of the prevailing south-east 
wave direction, the proposed reef deployment location is located offshore from Main Beach. Locally 
generated short period wind waves will not be influenced by the proposed reef structures in ~30 m water 
depth. Main Beach is oriented to face the east-southeast and is therefore relatively exposed to the incoming 
wave climate. The peak event cyclonic extreme wave height expected at the proposed site between is about 
9.3 m at 1/200 years, but for 61% of the time it was <2 m, which is the threshold considered for safe transit 
and anchoring at the dive site (ICM 2017).  

The impact of the proposed reef deployment is negligible for the wave conditions. 

1.19.5.1.2 Water flow (current) investigations 

Ocean currents at the site were evaluated using velocity data collected with an ADCP. A nominal limiting 
threshold of 0.5 m/s (or 1 knot) was selected to determine when it would be safe to dive. Maximum velocities 
peaked at 0.65 m/s. It was estimated that depth averaged velocities would be between 0-0.25 m/s for 180 
days in a year, between 0.25-0.5 m/s for 138 days and >0.5 m/s for 21 days. 

1.19.5.1.3 Near-field impacts on current flow 

The current modelling undertaken by Cardno (2014) demonstrated that the proposed dive attraction would 
only affect ocean currents in the immediate vicinity of the structure and might cause some scour about the 
foundation of the structure – to be considered in design. 

1.19.5.1.4 Regional impacts 

Morphological processes are driven by local current and wave conditions, and therefore the assessment of 
morphological impacts on a regional scale is based upon the wave and hydrodynamic modelling impact 
assessments. These assessments determined that the proposed reef deployment will have negligible 
impacts on currents and wave fields (heights and directions) except in the immediate vicinity of the structures 
(within approximately 10-100 m). Based upon the results of these modelling assessments it can be 
concluded that there would be no identifiable, significant regional scale morphological impacts due to the 
proposal. 
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In particular, the littoral zone sediment transport processes that drive the continuous evolution of shoreline 
position are in turn primarily driven by the nearshore wave conditions. It can be concluded that there will be 
no material impact from the proposed artificial reef on the adjacent shoreline at Main Beach. 

1.19.5.1.5 Local scour 

When a structure is placed in a marine environment, the presence of the structure will change the flow 
pattern (associated with currents and passing waves) in its neighbourhood. This can result in local increases 
in the current speed, the formation of vortices and generation of turbulence as the flow is partially diverted 
around the structural elements. These local changes in the flow pattern can increase the local bed shear 
stresses and, consequently, increase the very local sediment transport capacity. 

To assess the potential for scour around the proposed reef modules, the wave and current induced bed 
velocities were modelled using long-term wave and current parameters and the potential for changes to 
sediment transport assessed in terms of sinking the HMAS Tobruk at the site, (a bigger structure than the 
proposed Purpose-built Artificial Reef). No potential impacts at the Gold Coast shoreline were identified. 

Analysis of the seabed velocities suggests that near seabed currents at the site (without presence of reef 
structures) are occasionally (around 2% of the time) strong enough to initiate sediment transport. Changes in 
current speeds caused by the Purpose-built Artificial Reef structures are very localised – within 15 m of the 
base pyramid bases, that is about 3 equivalent diameters of the pyramid bases. 

1.19.6 Summary of the reasons for selection of proposed site 
Considering the social-economic, environmental and biological issues associated with deployment of artificial 
reefs generally and the issues specific to the proposed location for the Purpose-built Artificial Reef, the 
placement area off Main Beach would be suitable.  

Summary of Socio-economic issues 

The Purpose-built Artificial Reef would provide an iconic dive site for attracting visitors to dive the Gold Coast 
and that would encourage repeat visitation. The site would ensure business viability for operators including 
consideration of site access, water quality, weather and sea conditions and is projected to bring $32.8 million 
into the region’s economy in the first 10 years of operation. 

The depths of the tops of the reef buoys are easily accessible and safe depths for novice Resort divers to 
dive amongst, and the maximum depth of the reef (~ -30 m LAT) is considered an appropriate depth for 
Open Water and Advanced divers to also safely dive. 

The proposed placement area is appealing to other stakeholders, having negligible impact to commercial 
and recreational fishers, and there are no impacts expected on aboriginal cultural heritage or to historic 
shipwrecks. 

Summary of Environmental issues 

Available existing information about the seabed and contaminants at the proposed placement area of the 
Purpose-built Artificial Reef indicated that it is within an area of large sand formations, organic contaminants 
are absent and the few observed metals were in concentrations below the National Assessment Guidelines 
for Dredging (NAGD 2009) screening levels. There are numerous reef features in the area ranging from very 
small (i.e. 1 m2) to much larger but none within the centre of the placement area where the artificial reef 
would be.  

The proposed placement area presents a perfect site for reef installation located an adequate distance from 
natural reef with no shallow underlying rocky reef identified. The depth is also suitable so that it would be 
stable even in extreme storm events. When a structure is placed in a marine environment, the presence of 
the structure will change the flow pattern (associated with currents and passing waves) in its neighbourhood. 
There may be some localised scour but no material impacts to sediment transport further inshore at Main 
Beach or elsewhere. The impact of the proposed reef deployment is negligible for the wave conditions. 

Summary of Biological issues 

Macroinvertebrates living in sediment within the direct footprint of where individual modules are placed would 
be lost through smothering. The loss of sandy habitat (and the macroinvertebrates present at the time) 
overlain by the reef modules, would, however, be negligible when considered in context with the extensive 
areas of similar habitat within and nearby the reef installation area. It is possible that species numbers and/or 
diversity in sandy habitat adjacent to the reefs may decrease as a result of increased predation by benthic 
and demersal fish or decapods attracted to and/or growing on the reef. However, the habitat will continue to 
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1.20.2 Monitoring timeframes 
Environmental monitoring programs outline procedures to monitor potential changes in significant 
components of the marine environment and assess the structural integrity of the reef infrastructure, marine 
fauna interactions and environmental impacts. The program is based on the results from other offshore 
artificial reef programs in other states. Monitoring events are more frequent for the first 5 years after 
deployment so that risks to structural integrity, safety, threatened species and from colonisation of marine 
pests can be verified as minimal, and/or trends determined, and given that previous monitoring of estuarine 
and offshore reef systems has indicated that colonisation the benthic and fish communities remain dynamic 
over the first 2-3 years post deployment due to succession. After the first 5 years, the monitoring frequency 
decreases for some components of the project (Table 1-11).  

Two of the monitoring components (‘Interactions with threatened species’ and ‘Accumulation of marine 
debris’) will be monitored on an opportunistic basis, as well as during surveys for the other monitoring 
programs and by the licenced commercial dive operators who are regularly on site. Opportunistic recording 
(and reporting) of these phenomena will allow for timely responses if they are needed.  

Table 1-11 Frequency of monitoring and reporting on the Purpose-built Artificial Reef over 30 years. 

Monitoring Topic Frequency of monitoring events (Years after deployment) Reporting 

1 2 3 4 5 6-30

1. Diver health
and safety

Annually > Serious incidents (refer Table 1-2)
– GCCC to notify DAWE within 5
business days of incident

> Consolidated annual reports –
GCCC to provide annual reports to
DAWE within 40 business days of
years end. Annual reports to
consolidate all relevant monitoring
done for the year (i.e. quarterly, 6
monthly and annual monitoring),
trigger exceedances and
responses

2a. Reef stability, 
position, 
settlement, and 
structural integrity 

Quarterly Annually 

Additionally, following a “major” storm event, defined as a storm 
event where wave height is >6.7m or a 1 in 50-year ARI or greater 

2b. Reef flute 
sway 

6-8 month
test period

N/A 

3. Usage level Annually 

4. Colonisation of
the artificial reef
and benthic reef
community
development
(including pest
identification)

Quarterly Every 6 
months 

Every 5 years  

(i.e. years 10, 15, 20, 25, 30) 

5. Interactions with
threatened
species

Opportunistic 

6. Fish residency
and connectivity

Quarterly 

Ev
er

y 
6 

m
on

th
s Every 5 years  

(i.e. years 10, 15, 20, 25, 30) 

7. Accumulation of
marine debris

As part of 2a and also opportunistically 

1.20.3 Diver health and safety 
Monitoring incidents to divers is a priority given diver safety is key to providing a unique world class dive 
attraction and for meeting Objective 3 of the project. The number of incidents is directly related to the level of 
safety and trends in numbers are expected to reflect how well commercial operators are managing safety. It 
will be mandatory for commercial operators to provide GCCC with details of incidents for immediate incident 
review. These will be analysed against benchmark levels for ‘Resort’, ‘Open Water’ or ‘Advanced’ Divers and 
checked annually for trends and will form the basis for reviews to practices.  
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1.20.4 Reef stability, position, settlement, reef flute sway and structural integrity 
The reef stability, position, settlement and structural integrity monitoring are an important part of ensuring 
that Objective 3 of the project is met. It will be done by divers/cameras undertaking inspections of the reef 
infrastructure. Evidence of faults, damage and excessive debris build-up will be the focus of the inspections, 
which will be followed by appropriate maintenance or contingencies. Inspections will be particularly important 
after a large storm event. Routine visual inspections will be undertaken quarterly initially and then annually 
for the remainder of the reef design life. Inspections will also be undertaken following severe storm events 
that produce a significant wave height ≥ 6.7 m (1 in 50-years ARI or greater). Reef structure stability, 
position, settlement and structural integrity will be measured in conjunction with these inspections.  

The inspection checklist would include: 

• Date and type of observation conducted (diver vs. camera);

• Location and description of faults identified including: significant scouring or sedimentation; listing of
foundation modules and floatation of buoyed modules; module damage including cracks, splits or
breakages, and the location (GPS coordinate) on modules;

• A list of proposed actions to be undertaken (if any) including the contracting of third party
assessment.

Sway (sideways movement of the reef flutes) 

Prior to opening the diving precinct to recreational divers, post-installation testing of predictions of reef flute 
sway would be undertaken over a period of 6-8 months and include diving under a range of conditions, 
including up to the maximum “diveable day” conditions.  

Learnings from the testing period will be used to refine the Diver Safety Plan (Section 1.20.13.5.3) and 
refinement of permitting conditions for entry to / use of the dive attraction. The dive attraction will not open to 
the general public until the testing period and all required certifications are complete, including revision and 
appropriate sign-off of the Diver Safety Plan by GCCC and the Dive Industry Reference Group. 

Sway testing would involve two methods. 

1. Visual monitoring of the ‘relative’ movement of divers adjacent to the top of a reef flute module, with
an attached dive vessel, across the range of conditions of dive-able days. This will determine
whether the horizontal movement of divers is similar to that for the reef flutes (i.e. that there are no,
or minimal, relative differences in movement between divers and the reef flute modules that could
potentially cause injury to divers.

2. Instrument measurements of ‘absolute’ sway of the reef flute modules with an attached dive vessel.
Two Inertial Measurement Units (IMU) within submersible canisters with a micro-SD card storage
device and rechargeable lithium-polymer batteries would be attached to the top of a reef flute
module that a dive vessel could be attached to; mounted so that they were set at 90 degrees from
one another. These sensors will log absolute horizontal movement over the range of conditions of
dive-able days and the data would be compared with predictions.

1.20.4.1 Stability and buoyancy 

Each artificial reef unit consists of a metal/concrete ‘foundation’ reef on the seabed attached by chain to a 
buoyed 4 or 5 ring flute (see Section 1.19.2). Were reef foundations to list, or reef flutes to lose buoyancy, 
this could result in a safety risk to divers. An assessment of listing and buoyancy would determine if any 
actions were required to ensure that the Purpose-built Artificial Reef was safe for diving (see Section 
1.20.13.3 and Section 1.22). 

1.20.4.1.1 Stability 

The rationale for investigating foundation module stability is to ensure that modules remain stable on the 
seabed and are not listing beyond acceptable limits that may result in risks to diver safety. 

Wave loads during major storms have the potential to cause movement of foundation modules. If the 
foundation modules were to list, this would most likely occur during a major storm event (when boating and 
hence diving would cease due to BoM weather warnings), with a reef foundation essentially settling into a 
new position under its own weight. 

The angle at which the foundation modules may become unstable would depend on a number of factors and 
is likely to change over time. Factors include how the modules initially settle on the seabed (upright / on an 
angle), depth of settlement over time and any movement under storm waves.  
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The stability of the modules on the seabed will be examined by visual assessment of the angle of incline of 
the foundation modules relative to the upright position. This is to be estimated during inspections by 
commercial divers or camera.  

Note though, that the reef tethers are always taut and will tend to prevent the foundations from toppling 

1.20.4.1.2 Buoyancy 

The rationale for investigating buoyed reef flute stability is to ensure that modules are not losing buoyancy 
that would result in a slack chain and vertical oscillation of chain/buoyed modules that could potentially result 
in risks to diver safety. 

Wave loads during major storms have the potential to create cracks in buoyed reefs, which could result in a 
full or partial loss in buoyancy. In the most unlikely event that the buoyed modules were to crack, this would 
most likely occur during a major storm event (when boating and hence diving would cease due to BoM 
weather warnings), with the buoyed modules essentially reducing height above the seabed, settling into a 
lower position in the water column or on the seafloor. 

Buoyancy of modules will be examined by visual assessment of how taut the chain is connecting foundation 
reefs to the reef flute modules. This is to be checked during inspections by commercial divers and/or 
cameras.  

Note that fatigue loading caused by continual low wave action also has the potential to cause damage to the 
reef structure elements. Inspection results will also cover this unlikely failure mode. 

1.20.4.2 Structural integrity 

The rationale for investigating the structural integrity of artificial reef units is to ensure that the modules 
remain intact and are not showing signs of significant corrosion and weathering, or structural damage due to 
major storm events, and that the Purpose-built Artificial Reef is suitable for on-going safe use as a 
recreational dive site. 

AS 4997-2005 Guidelines for the design of marine structures specifies a corrosion allowance for untreated 
steel of 0.05 mm/year for permanently submerged structures in sea water within the temperate zones (south 
of 30oS). However, all steel components on the Purpose-built Artificial Reef are designed to have a 0.1 
mm/year corrosion allowance. Steel components of the Reef Flutes will be protected from corrosion using 
anodes. The 5 ring Reef Flute will have a total of 8 anodes evenly spaced over the cylindrical buoys body 
weighing approximately 1.2 metric tonnes in total. The 4 ring Reef Flutes will have a total of 10 anodes 
spaced evenly over the cylindrical buoys body weighing approximately 1.7 metric tonnes. 

A general assessment of structural integrity will be undertaken by quarterly (initially) and then annual visual 
inspections as well as inspections immediately following major storm events (before commercial diving is 
permitted to recommence). Where the weather permits, inspections will be undertaken within 7 days. The 
assessments will be undertaken under the direction of a qualified subsea infrastructure inspector. 
Inspections will identify and report on levels of corrosion (incl. sacrificial anodes); structural damage or 
failure; as well as debris requiring removal from within and surrounding the dive site. 

More detailed assessments will be undertaken at specific monitoring points on a subset of the structures 
(likely 2 or 3 modules), so that the subset of monitoring points on a structure is representative of the 
condition of the entire structure. The locations, sizes and amount of monitoring points are to be advised by 
the qualified subsea infrastructure inspector, but would include, as a minimum, areas along principal stress 
flow paths, areas of the greatest potential for deterioration items and greatest potential for structural 
weaknesses. Given that there will be marine growth on the structures, this growth will be scraped or water-
blasted off at each monitoring point. Note that Subcon have received a structural monitoring method report 
that involves pre-deployment measurements of selected tether parts, and then where measurements at later 
times are required to establish wear rates. The Operations and Maintenance Manual provides detailed 
methods for the appropriate wear measurements. 

In addition to scheduled monitoring, licensed commercial dive tour operators and others visiting the Dive 
Attraction will be required to report any structural issues to GCCC under the terms of the Permit to Dive on 
the Purpose-built Artificial Reef. 

1.20.4.3 Positions and settlement 

The rationale for investigating the position of the modules is to document their position on the seabed and to 
monitor their position over time. The distance between the highest points on the foundation modules to the 
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Marine debris could occur from illegal fishing at the dive precinct or from material drifting into the precinct 
from external areas. When either of these triggers occur GCCC and the Dive Industry Reference Group will 
undertake a risk assessment to review whether the material can be removed by the commercial dive 
operators without unacceptable risk to those divers undertaking the extraction or whether more specialist 
divers or equipment would be required. Marine debris would be removed within one (1) week of the trigger 
being reported.   

1.20.13.2 Reporting 

1.20.13.2.1 Annual reports 

GCCC will provide an annual report to DAWE that consolidates the outcomes of all relevant monitoring done 
within the year (see Table 1-11), including an analysis against triggers and performance indicators (i.e. 
objectives), trends, mitigation undertaken (where applicable) and whether decommissioning or contingency 
actions are proposed (see Section 1.22). 

Checklists and reports against triggers will be maintained by GCCC for environmental inspections and 
environmental audits.  

1.20.13.2.2 Logs and registers 

A number of registers will be maintained by GCCC as part of the operation of the Purpose-built Dive 
Attraction. A summary of the matters within the registers will form part of the annual or more frequent reports. 
The registers will include but would not be limited to the following: 

Complaints register 

A complaints register will be maintained by GCCC. The register will list information such as the following for 
each complaint: 

> Date;

> Person/s receiving the complaint;

> Name, address and contact phone number of person/s making the complaint;

> Specific details of the nature of the complaint; and

> Action undertaken in response to the complaint.

Threatened species interaction register 

The threatened species interaction register will list information such as the following: 

> Date;

> Time;

> Fauna species (if known);

> Number of individuals;

> Approximate size;

> Nature of interaction;

> Description of displayed behaviour;

> Management issue; and

> Management actions.

1.20.13.3 Management sub-plans 

1.20.13.3.1 Diver safety plan 

The Diver Safety Plan is the key document to be used by the commercial operators for ensuring best 
practice regarding diver safety and has been prepared by the constructor (Subcon) in consultation with 
GCCC and the Dive Industry Reference Group. It includes a description of diveable sea conditions, a layout 
of the zones and rest points and recommends safe diving pathways within the precinct for Resort, Open 
Water and Advanced Open Water divers. 
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The Diver Safety Plan will be refined by the GCCC and suitably qualified persons following a post-installation 
testing period prior to actual recreational diving operations commencing. Post-installation testing is proposed 
to be undertaken over a period of 6-8 months and will include diving under a range of conditions, including 
up to the maximum “diveable day” conditions (refer Section 3.1.3 of the Diving Safety Plan). 

In addition to refining the Diving Safety Plan, lessons-learned from the testing period will be used to develop 
fit for purpose permitting conditions for entry to / use of the dive attraction. The dive attraction will not open to 
the general public until the testing period and all required certifications are complete, including revision and 
appropriate sign-off of the Diver Safety Plan. 

1.20.13.3.2 Marine fauna interaction management plan 

The Marine Fauna Interaction Management Plan aims to identify and mitigate potential impacts from direct 
and indirect interactions with marine fauna (particularly marine mammals, birds and reptiles). The plan 
includes a marine fauna entanglement and vessel strike avoidance protocol and the marine fauna observer 
protocol. 

The protocol aims to minimise the threat of entanglement and entrapment of marine fauna in the deployed 
infrastructure, as well as guidelines for implementing prompt and appropriate management if incidences 
occur in order to maximise successful releases (where needed) and for minimising injuries and stress to 
marine fauna. Any entanglement, entrapments or other interactions will be recorded and reported against 
triggers (above) that measure the success of this protocol. 

If marine fauna become entangled or entrapped, the main priority will be to assess their condition and 
determine the most appropriate and safe release method, as well as whether the animal needs to recuperate 
and further treatment under veterinary supervision. In the unlikely event of deceased animals, the carcasses 
of dead marine fauna will be disposed of appropriately after consultation with the relevant agency. The 
method of disposal will be determined largely by the size of the carcass. Some carcasses may be kept for 
scientific purposes (e.g. authorised research institutions).  

All interactions with threatened marine fauna will be recorded and reported and for incidents, reports 
detailing the time, location, species and the circumstances, will be prepared and presented to relevant 
authorities. The protocol and any incident reports will be periodically reviewed to identify any issues of 
concern or areas of inadequate management, as well as to enable modifications to be made based on field 
experiences and/or professional advice. 

1.20.13.3.3 Purpose-built Dive Attraction diver education and awareness guidelines 

Purpose-built Dive Attraction user education and awareness guidelines will be produced to form the basis of 
the artificial reefs advisory/education strategy. The guidelines will provide information important for user 
groups to ensure minimal environmental impact and promote safety within the reef management area. 

These guidelines will be available via the GCCC website and distributed to relevant recreational diving 
associations and clubs where required. 

1.21 Contingency measures 
In addition to mitigation proposed in the event of triggers outlined above, the GCCC responsible manager 
may order a review and/or make a modification to the Purpose-built Dive Attraction in circumstances 
declared by a regulatory agency as requiring contingency action, or upon other advice. 

These circumstances may include (but are not limited to) diver safety events, environmental events, and 
results of research or structural integrity monitoring programs or unpredictable changes on or around the reef 
over time.  

Notwithstanding the above, the GCCC responsible manager may also make amendments to the operation of 
the Purpose-built Dive Attraction that the responsible manager considers to be minor in nature at any time. 

Unscheduled structural maintenance or structural upgrades will be considered if structural integrity reports 
indicate a deterioration in any components of the Purpose-built Dive Attraction that could potentially affect 
the safety of divers, the health of the environmental or that threaten biota. If it is determined that 
maintenance is not a feasible mitigation of a structural issue, then the decommissioning of one or more of 
the modules prior to the expiration of the permit will be considered (see Section 1.22). 
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1.21.1 Emergency contacts and response 
The emergency response plan enables prompt and effective responses to emergency situations. The 
emergency response plan includes qualified personnel, specific actions to be undertaken in response to 
different emergency situations and reporting requirements. 

If at any time during the deployment or operation of the reef an environmental risk/incident occurs, the 
GCCC will immediately implement measures to mitigate the risk or the impact. The situation will be reported 
in writing within 24 hours to the Department of Agriculture, Water and the Environment (and any other 
relevant Government Agency or Authority), with a full report detailing: 

i) the environmental incident that occurred and/or ‘non-compliance’ detected;

ii) the mitigation measures taken, and;

iii) The success of these measures in addressing the environmental incident that occurred and/or
‘non-compliance’ detected and any additional measures that are proposed to be taken.

Emergency contacts: 

Darren Stewart 

Executive Coordinator City Projects 

Transport and Infrastructure 

City of Gold Coast  

T: 07 5581 7763 M: 0404 892 074 

Other relevant emergency contacts include: 

i) ORRCA Whale and Dolphin Rescue - Ph: (02) 9415 3333

ii) Fisheries Watch - for reporting illegal fishing – Ph: 1800 017 116

iii) For ALL other emergencies (Qld Police, Maritime, Fire, Ambulance) – Ph: 000

1.22 Decommissioning 
The nominal operational lifespan of the Purpose-built Dive Attraction is estimated to be 30 years. It is likely, 
however, that the modules would remain operational for longer than this. Whether the modules are removed 
intact or dismantled would depend on the outcome of structural inspections prior to removal. The following 
options for decommissioning would be considered: 

> Option A (Full removal of intact reef modules) – Provided the structures are verified to be structurally
sound for removal, the units would be lifted intact by crane to a barge and transported to a waterside
location, where the units would be cleaned, dismantled and disposed of at an appropriate land-based facility;

> Option B (Full removal of dismantled reef modules) – If it is not feasible for the units to be removed
intact, then the units would be dismantled by commercial divers in-situ, sections craned onto a barge and
transported to a waterside facility where the pieces would be cleaned and disposed of at an appropriate
land-based facility;

> Option C (Partial removal of dismantled reef modules) – One or more of the units would be
dismantled by commercial divers in-situ and Foundation Reef modules would remain in-situ on the sea-bed
and be allowed to gradually break-down over time. Reef Flute modules and tethers would be craned onto a
barge and transported to a waterside facility where the pieces would be cleaned and disposed of at an
appropriate land-based facility.

These options would provide a contingency for decommissioning at any stage during the operational life of 
the Purpose-built Dive Attraction if required. In the event that unacceptable impacts to the environment were 
detected during monitoring of the reef then ‘Option A’ would be the most likely method of decommissioning. 
It is likely that the main impact of removing the structures (Options A, B or C) would be a significant loss of 
attached flora and fauna and a loss of fish habitat, however, the overall environmental impact would depend 
on which option for decommissioning was considered most appropriate and the length of time the units had 
been in place. Removal of the units (Options A, B or C) would therefore be subject to a separate 
environmental assessment of their removal. Any other proposal for decommissioning that did not conform to 
Options A, B or C would not be covered by this sea dumping permit and would require a new sea dumping 
permit to be submitted to the Commonwealth prior to any decommissioning taking place.   
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PART IV – DESCRIPTION OF PLACEMENT PROCEDURES 

1.23 Carrier of material 

1.23.1 Name and port of registration of vessel to be used for sea placement. 

1.23.1.1 Name 

Bhagwan Challenge 

1.23.1.2 Port of registration 

Dampier Australia 

1.23.2 Owner of vessel 

1.23.2.1 Name: 

Bhagwan Marine 

1.23.2.2 Address: 

Level 3 250 St George Terrace Perth 

1.23.2.3 Postal address (if different): 

N/A 

1.23.2.4 Phone: 

08 9424 3200 

1.23.2.5 Fax: 

08 9965 4545 

1.23.2.6 Email: 

commercial@bhagwanmarine.com 

1.23.2.7 Person to be in charge of the placement operation. 

Subcon Technologies will arrange for an Offshore Construction Manager (OCM) to be involved in the project 
from award. The OCM shall review the installation methodology and relevant project documentation prior to 
fabrication. During installation the OCM, in combination with the Project Engineer and Supervisor, will be 
responsible for ensuring all modules are placed safely within design location tolerances. 

1.23.2.8 Provide details of the place where the material will be loaded for transport to the placement site. 

All crew, passengers, equipment and materials are required to present to The Yard, Brisbane prior to any 
offshore activities for the purposes of inspection, fabrication, mobilisation and demobilisation. All materials 
destined to be installed at the proposed site area are to be loaded from The Yard, Brisbane (Figure 1-18). 
Visitors requiring access to a vessel, materials or the loading facility should contact the Subcon Site 
Manager for entry onto site. 
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Figure 1-18 The Yard, Brisbane 

1.23.2.9 Provide details of how the material is being stored and how it will be loaded. 

Materials required in construction operations shall be stored and handled in a manner to prevent 
deterioration and damage, ensure safety of workmen in handling operations and no interference with the 
public including safety of public, prevention of damage to public property and the natural environment.  

The steel components will be fabricated at ISM’s fabrication yard in Maryborough. Concrete components will 
be fabricated at The Yard, Brisbane. Shoreside cranes and/ or travel lifts will be used to load out the 
components onto the installation vessel from the Brisbane location. 

1.23.2.10 Date(s) of proposed loading and placement. 

The execution phase is scheduled to begin in Q1 2021 and be completed in Q2 2021. The fabrication is 
currently scheduled to commence in February 2021 and be completed by May 2021. 

The installation campaign is currently scheduled to take place between May and June 2021. 

1.23.2.11 Placement procedures: 

a) route from loading to placement site;

After departing The Yard, the crane barge will transit a distance of approximately 170 km to reach the 
installation location (Figure 1-19).  



Artificial Reef Sea Dumping Permit Application 
0BGold Coast Purpose-Built Dive Attraction 

721919 |  1 July 2022  | Commercial in Confidence 84 

Figure 1-19 Transit route from The Yard to the installation site 
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b) method of placement;

The following operational protocols are intended for use during installation. The purpose of these protocols is 
to provide a precise set of operational requirements and duties to ensure that all marine operations are 
conducted safely. 

Inform 

Notices would be issued by the installation contractor as appropriate and in compliance with all permit 
conditions for the Project. At a minimum, the Installation contactor would notify the MSQ in writing of the 
pending offshore operations approximately 15 days prior to the start of marine activities. The Joint Rescue 
Coordination Centre (JRCC) would be given verbal notification by the Project Manager the day before 
operations commence. No other notifications are required except for notification of completion of works. 

Notify 

AMSA requires the installation contractor to file a Local Notice to Mariners no less than 15 days prior to the 
start of each phase of installation at the offshore Project site. This notice would inform local boaters of the 
temporary and potential navigational hazards at the offshore Project site as a result of marine installation 
activities. AMSA will also be notified when works are complete. The contractor will contact the Regional 
Harbour Master (Port of Brisbane) to inform that person of the transit route and schedule. 

Description of the Activity 

The proposed Purpose-Built Dive Attraction installation task will be a typical sub-surface placement activity 
similar to most others conducted in Australian marine waters (in terms of technical methods and procedures). 
The Reef Flutes and Reef Foundations are to be pre-connected and installed as a single piece. During the 
proposed activities, the vessel(s) will traverse a series of pre-determined sail lines to and from the proposed 
site. Marine installation work would take place from an anchored crane barge and would utilise a mooring 
spread that would be deployed in pre-planned and pre-plotted anchor sets. A four-point mooring system 
would be used for all mooring requirements. A support tugboat would be required to deploy and recover the 
crane barge anchor. The support vessels will accompany the barge and maintain a safe distance between 
other vessels, and to manage interactions with shipping and fishing activities if required. The support 
vessel(s), which have a crew of 5 personnel, will also re-supply the barge with fuel and other logistical 
supplies. Depending on the duration of the installation, the vessel(s) and/or equipment may need to be 
refuelled at sea using the support vessel either within or immediately adjacent to specified install areas, and 
this will only take place during daylight hours. 

Surface Navigation and Pre-Plots 

A professional marine surveyor would use a commercial-quality differential geographic positioning system 
(DGPS) with sub-meter accuracy to position the crane barge / vessel, marine equipment and reef modules at 
their pre-designated positions at the offshore Project site. The DGPS system would be installed on the tip of 
the installation crane and pre-programmed with all bathymetric data, as well as all install targets, needed for 
placement. A backup system and uninterruptible power source would also be provided. Pre-existing site data 
superimposed with the real-time positioning of the crane barge / vessel would be viewed by the marine 
surveyor and project engineer on a computer display located on the crane barge / vessel.  

Pre-defined anchor sets 

A total of 4 crane barge / vessel anchorages have been identified for marine installation work and their 
locations will be plotted prior to departure (Figure 1-20). Because the locations and dimensions of the crane 
barge / vessel anchorages are dependent on the selected installation contractor’s equipment and/or existing 
site conditions when installation work commences, the final anchorage positions would be provided closer to 
the time as required. 



Artificial Reef Sea Dumping Permit Application 
0BGold Coast Purpose-Built Dive Attraction 

721919 |  1 July 2022  | Commercial in Confidence 86 

Figure 1-20 Example of pre-defined anchor sets 

Deploying and Recovering Anchors for Crane Barge Set Up 

With the exception of the first deployed anchor, all crane barge anchors would be deployed and recovered 
either by a crane or by the support tug utilising the basic procedures described in this section. The first 
anchor may be lowered from the support tug to the seafloor at the predesignated anchor location. Once the 
first anchor is lowered, the support tug would "fly” the other anchors from the crane barge or support vessel 
to their pre-designated anchor locations. "Flying" refers to an anchoring procedure where the anchor would 
be carried or suspended by a support tug to the pre-designated anchor location with a crown line. The 
anchor would then be lowered by the crown line into place on the seafloor. The crown line would also be 
used to retrieve the anchor using a winch located on the support barge or support vessel. In this application, 
the crown line would consist of a synthetic soft line or wire rope pennant with one end attached to the crown, 
or base of the anchor stock, and the other attached to the floating anchor marking buoy. The use of a crown 
line enables the support tug to slip (trip) an anchor backwards out of its set rather than having the support 
barge righting the anchor with the anchor wire during the anchor weighing process (when the anchor is lifted 
off the seafloor). Recovering anchors using crown lines generally results in less seafloor disturbance than 
weighing the anchor vertically with the anchor wire or chain, and it also eliminates any unnecessary anchor 
wire contact with the bay or channel floors; at no time would the installation contractor be permitted to drag 
anchors across the seafloor. 

Deployment 

Once anchored into position, the crane barge will be used to install the Reef Flutes, Reef Foundations and 
moorings. The Reef Flutes and Reef Foundations are to be pre-connected via the tether and installed as a 
single lift. The modules will be lifted, slewed overboard and lowered to the seabed while positioning the 
crane tip in the defined location. The surveyor and project engineer will confirm that the module is in location, 
the waypoint is recorded, then the hydraulic lift tool is engaged to release the module on the seabed. 
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Establishing and Maintaining Safety Zones 

The anchor crown buoys will serve as visual indicators of the safety zone established around the marine 
installation work. The safety zones will be described in the Notice to Mariners and a thorough description of 
the crown buoys provided. 

A safety zone is proposed around each anchorage and the offshore Project site to help keep recreational 
and commercial vessels from entering the work site. The safety zone around each anchorage would be 
defined as a boundary drawn between each anchor crown buoy of the specific anchorage and offset 50 m 
outside of this boundary. The safety zone around the offshore Project site would be defined as the boundary 
formed by connecting the planned anchor locations on the periphery and offsetting that boundary by 50 m. In 
order to visually discern the safety zone around the offshore Project site, the crown buoys of each anchorage 
along the perimeter of the work site would be appropriately coloured with stripping and lettering. If a vessel is 
utilised, an exclusion zone of 500 m diameter around vessel will be utilised. 

Marine Communications Plan 

A Marine Communications Plan would be used by the captain and crew on the marine work vessels to 
communicate with each other, vessel traffic in and around the work site. 

Management of Cetacean Interactions During Deployment 

If at any time in the course of transport and placement of the modules an incident involving cetaceans 
occurs, works will cease until the marine life has moved on from the work area. In addition, the incident will 
be reported to the Queensland Department of Environment and the Commonwealth Department of 
Agriculture, Water and the Environment in writing.  

During transit to site or operation of any associated vessels, the Environment Protection and Biodiversity 
Conservation Regulations 2000 Part 8.05 pertaining to “Other craft — adult cetaceans” applies: 

• to a person who is operating a vessel that is not a prohibited vessel; and

• in relation to cetaceans other than calves.

Regulation 8.06 which contains special provisions for calves shall also apply. 

Within the caution zone (caution zone, for a cetacean, means an area around the cetacean with a radius of 
(a) for a dolphin — 150 m; and (b) for a whale — 300 m. For a cetacean to which this regulation applies, the
person must:

• Operate the vessel at a constant speed of less than 6 knots and minimise noise;

• ensure the vessel does not drift or approach closer to the cetacean than: (i) for a dolphin —
50 m; or (ii) for a whale — 100 m;

• if the cetacean shows signs of being disturbed, immediately withdraw the vessel from the
caution zone at a constant speed of less than 6 knots;

• if there is more than 1 person on the vessel, post a lookout for cetaceans;

• subject to (b) above, approach the cetacean only: (i) from the rear, no closer than 30
degrees to its observed direction of travel; or (ii) by positioning the vessel ahead of the
cetacean at more than 30 degrees from its observed direction of travel;

• ensure the vessel does not restrict the path of the cetacean; and ensure the vessel is not
used to pursue the cetacean.

c) if proposal is to place material more than once, give the quantity per placement and proposed
frequency of placements.

A total of 14 modules are to be placed on the seabed during the project (9 Reef Flute and Reef Foundation 
assemblies, 1 mooring and 4 navigational aids). The installation is expected to take place over a period of 24 
days. 

1.23.2.12 Outline the method/s that will be used to prevent movement of the reef material once it has been 
placed. 

Subcon provided a preliminary stability assessment of the module designs against sliding, uplifting and 
overturning for the 1/100 years storm condition using a traditional hydrodynamic analysis. It is understood 
that further modelling would be done to refine and verify conclusions given below; noting that GCCC and 
Cardno have requested design to 1/200 years, to better reflect AS4997 advice. 
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The reef flute modules and the foundation modules sit at different heights in the water column and have very 
different shapes. Therefore, different wave data and hydrodynamic coefficients were used to determine the 
horizontal and vertical forces acting on each structure.  

As a result, the Reef Flutes and Reef Foundations are modelled independently. Subcon has engaged a 
Subcontractor to perform the dynamic analysis of the Reef Flutes. Orcina Orcaflex has been used to conduct 
dynamic Finite Element Analysis (FEA) modelling of the Reef Flutes. The purpose of this modelling was to 
determine the loading through the chain that the Reef Flutes will exert on the Reef Foundation as a result of 
the wave loading. 

The Reef Flute dimensions, chain length, buoyancy and Centre of Gravity (CoG) relative to the Centre of 
Buoyancy (CoB) for each of the Reef Flutes have been provided to the Subcontractor to complete the 
modelling. 

Subcon has engaged a second subcontractor to perform a structural analysis of the Reef Foundations using 
Bentley SACS. The Subcontractor has performed quasi-static FEA modelling of the Reef Foundations to 
determine the in-place loads experienced from the wave loading. This in place load acts horizontally on the 
Reef Foundation and is used in the overall stability assessment of the system. 

The results from the two subcontractors are then combined to determine a required on bottom weight for the 
structure to be stable against both sliding and overturning. This on bottom weight is used to determine the 
volume of concrete required in the base of the Reef Foundation.  

Steel plates, or skirts, are to be welded to the base of the Reef Foundation. These skirts are designed to 
penetrate the seabed and provide additional resistance to sliding and overturning of the Reef Foundation. 
The resistance forces provided by the skirts are incorporated into the stability design calculation. 

1.23.2.13 Outline what steps will be taken to ensure diver safety both in the preparation of the material prior 
to sinking and over time. 

Installation  

As a primary safety measure, no diving works will be undertaken for the installation of the artificial reef. 

Operation of the Dive Site  

The Reef Flutes and Foundation Reefs are to be constructed from non-hazardous materials with smooth or 
rounded surfaces and no protrusions. The Reef Flutes have been designed to allow divers to move freely 
through the structures without any possibility of being injured through snagging or sharp protrusions.  

The Reef Flutes are encased by plated rings, these plates have large voids which are specifically designed 
as swim throughs for divers. These voids are easily entered and exited by divers. Reef Flute plates that do 
not have a void have been specifically designed to deter divers from entering the structure. The void ensures 
that at any position within the Reef Flute a diver has a clear access way to exit the structure vertically. The 
centre pipe of the Reef Flute will be fully enclosed disallowing divers to enter and will be made of rounded 
steel to avoid snagging. 

The steel and concrete base will have no protrusions for diver snagging or catching, with the steel pyramid 
plates having circular cut outs to allow safe swim throughs without the risk of entrapment. The materials used 
are nonhazardous and nontoxic to divers. 

Visibility and lighting are important to divers, not only for safety but for the dive experience. Lighting has 
been considered in the design of the Reef Flutes which have adequate spacing between the rings to allow 
light penetration into the structure - with the strategic voids allowing filtered light from the ocean surface to 
extend through the Reef Flutes from the top plate to the base. 

The Purpose-Built Dive Attraction has been designed in Zones. Each dive Zone accounts for each level of 
diver; Resort Diver, Open Water Diver and Advanced Diver. The Floating Dive Attractions will be set into 
Zones to allow easy navigation and for diver safety. 

The dive Zones are particularly important for Wayfinding and have been designed with diver safety in mind, 
allocating Zones dependant on diver ability is of the greatest importance. Dive operators and divers will 
familiarise themselves with the Purpose-Built Dive Attraction and utilise the Zones for Wayfinding. Divers will 
enter the Purpose-Built Dive Attraction via safety dive lines to platforms on top of the Flutes and be 
encouraged to move in a clockwise direction within their Zone. This clockwise direction should be adopted 
across the three Zones, with Advanced and Open Water Divers moving through the Purpose-Built Dive 
Attraction in a clockwise spiral decent. Surface mooring buoys and surface marker buoys allow for safety 
stops for divers at the -5 m mark at completion of their dive. 
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The adequacy of the ‘Dive Safety Plan’ for minimising risk to divers would be a requirement of licenses or 
permits to dive. 
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Appendix A – Assessments of Significance 

Preamble 
The Assessments of Significance (AoSs) have been conducted by Jake Ludlow (BSc ) and Dilys Zhang (BSc 
Hons.), ecologists for Cardno, for marine threatened species listed under the EPBC Act that were identified 
as occurring or having a moderate to high potential to occur within the study area based on their distribution 
and habitat requirements. These species were identified in Section 1.18. 

For the species listed under the EPBC Act, a significance assessment has been completed in accordance 
with the Matters of National Environmental Significance: Significant Impact Guidelines 1.1 (DoE, 2013). 
Whether or not an action is likely to have a significant impact depends upon the sensitivity, value, and quality 
of the environment that is affected, and upon the intensity, duration, magnitude and geographic extent of the 
impacts (DoE, 2013). Importantly, for a ‘significant impact’ to be ‘likely’, it is not necessary for a significant 
impact to have a greater than 50 per cent chance of happening. It is sufficient if a significant impact on the 
environment is a real or not remote chance or possibility (DoE, 2013). 

Assessments of Significance (AoSs) have been completed for the following species listed under the EPBC 
Act: 

> Seabirds:

- Vulnerable:

• White-bellied Storm-petrel (Fregetta grallaria grallaria)

• Northern Giant Petrel (Macronectes halli)

• Fairy Prion (Pachyptila turtur subantarctica)

• Australian Fairy Tern (Sternula nereis nereis)

• Shy Albatross (Thalassarche cauta cauta)

• White-capped Albatross (Thalassarche cauta steadi)

• Chatham Albatross (Thalassarche eremita)

• Campbell Albatross (Thalassarche impavida)

• Black-browed Albatross (Thalassarche melanophris)

• Salvin’s Albatross (Thalassarche salvini)

- Migratory:

• Red-tailed Tropicbird (Phaethon rubricauda)

> Marine turtles:

- Endangered:

• Loggerhead Turtle (Caretta caretta)

• Leatherback Turtle (Dermochelys coriacea)

• Olive Ridley Turtle (Lepidochelys olivacea)

- Vulnerable:

• Green Turtle (Chelonia mydas)

• Hawksbill Turtle (Eretmochelys imbricata)

• Flatback Turtle (Natator depressus)

> Whales and dolphins:

- Endangered:

• Southern Right Whale (Eubalaena australis)

- Vulnerable:
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• Humpback Whale (Megaptera novaeangliae)

- Migratory:

• Bryde’s Whale (Balaenoptera edeni)

• Australian Snubfin Dolphin (Orcaella heinsohni)

• Australian Humpback Dolphin (Sousa sahulensis)

> Sharks and rays:

- Critically Endangered:

• Grey Nurse Shark (Carcharias taurus)

- Vulnerable:

• Great White Shark (Carcharodon carcharias)

• Green Sawfish (Pristis zijsron)

• Whale Shark (Rhindocon typus)

- Migratory:

• Mackerel Shark (Lamna nasus)

> Black Rockcod (Epinephelus daemelii) listed as vulnerable

> Migratory species:

- Dugong (Dugong dugon)

Some of the species listed under the EPBC Act have been grouped together for assessment due to their 
similar habitat requirements and sensitivities to potential threats from the project. The four groupings were 
the ‘seabirds’, ‘marine turtles’, ‘whales and dolphins’ and ‘sharks and rays’. For those which have been 
assessed together but are under different categories of listing under the EPBC Act, the assessments were 
completed for the higher protection level (e.g. AoS completed for the vulnerable listing for seabirds and 
endangered listing for marine turtles). 

The assessments are provided in the following sections. 

Seabirds 

Status: vulnerable, migratory 
An action is likely to have a significant impact on a vulnerable species if there is a real 
chance or possibility that it will: 
1. lead to a long-term decrease in the size of an important population of a species;

All 11 seabirds have wide ranging populations across the Pacific and other oceans. The study area 
forms part of their wide-ranging foraging habitat where individuals have potential to periodically fly 
over and forage. There are no resident/local populations in or near the study area and each of these 
species is considered to have a global population. 

The installation and operation of the artificial reef are unlikely cause mortality to any individuals 
visiting the study area. These species are highly mobile and would avoid being crushed or injured 
during the installation. Individuals diving in the water to retrieve prey have potential to be entangled in 
the structures of the artificial reef. However, the reef structure is proposed to be set at 10 m from the 
surface of the water and these birds are only known to dive and skim along the surface of the water 
when hunting. 

Other potential injuries could arise from potential entanglement with discarded marine debris 
(including fishing gear) or with the mooring lines. However, fishing will not be allowed and illegal 
fishing will be monitored and prevented. Given there will be controls minimising potential release of 
marine debris from dive/recreational vessels, monitoring of its potential accumulation, processes for 
its removal and there will only three moorings with taut lines, this risk is negligible. 
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Thus, the project is unlikely to decrease the size of any important population of seabirds. 

2. reduce the area of occupancy of an important population;

The project area is considered to be potential foraging habitat for these seabirds. The installation and 
operation of the project area would not remove any potential foraging habitat. Thus, the project is 
unlikely to reduce the area of occupancy of an important population. 

3. fragment an existing important population into two or more populations;

All 11 seabirds are highly mobile with wide ranging distributions. The project would not involve the 
installation of any structures which could fragment or isolate potential habitat for any of these species. 
Thus, the project is unlikely to fragment existing important populations into two or more populations. 

4. adversely affect habitat critical to the survival of the species;

Critical habitat refers to areas listed in the Register of Critical Habitat under the EPBC Act. The only 
critical habitat listed for any of the 11 seabird species is Albatross Island, The Mewstone, Pedra 
Branca in Tasmania. The project is at least 3,000 km from these areas. Thus, the project is unlikely to 
adversely affect habitat critical to the survival of these species. 

5. disrupt the breeding cycle of an important population;

There are no known breeding locations of any of the 11 seabirds in close proximity to the project area. 
Thus, the project is unlikely to disrupt the breeding cycle of an important population. 

6. modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline;

The project is predicted to modify existing foraging habitat for the 11 seabird species. This would 
involve the installation of artificial reefs which is likely to increase species richness and abundance in 
the current marine habitat. This would likely generate more foraging resources for seabirds during 
project operation. Although the project would modify potential foraging habitat for these species, the 
modification will increase foraging resources for these seabirds. Thus, the project would not modify, 
destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the 
species are likely to decline. 

7. result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat;

An aim of the project is to improve species richness and abundance in the current marine habitat to 
attract divers and snorkelers. Natural recruitment of marine flora and fauna are predicted to colonise 
the reef structures in time and these recruits are predicted to be from native populations from extant 
reefs along the Queensland coast. The risk of the introduction of invasive species would mostly arise 
from vessels and equipment being used in the project area during operation. However, strict rules 
would be implemented to all operators in the area to avoid the introduction/spread of invasive species. 
Thus, the project is unlikely to result in invasive species that are harmful to the seabird species to 
establish in the habitat. 

8. introduce disease that may cause the species to decline; or

See question 7.

9. interfere substantially with the recovery of the species.

The National Recovery Plan for Threatened Albatrosses and Giant Petrels 2011-2016 (Departrment 
of Sustainability, Environment, Water, Population and Communities, 2011) has expired and an update 
has yet to be developed. In the interim, this recovery plan provides some benchmarks on whether the 
project would interfere with the recovery of albatross and petrel species. The specific objectives of this 
recovery plan include research and monitoring, managing fishing activities and removing land- and 
marine-based threats. 

As identified in questions 1-8, the project is not considered a threat to any of the 11 seabird species or 
their potential habitat. There are currently no recovery plans for tropicbirds or terns. 
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Hence, the project is not expected to interfere substantially with the recovery of the 11 seabird 
species. 

Conclusion: 

The project is unlikely to significantly impact the 11 seabird species with potential to forage or fly over the 
project area. The project is not expected to cause any mortality to individuals or fragment/isolate populations 
or their habitat. The potential risk of entanglement from marine debris would be management and monitored 
during project operation and the risk of invasive species and diseases would be managed through strict 
controls of vessel operators and visitors to the area. As the project is unlikely to significantly impact the 11 
seabird species, a referral is not required. 

Marine Turtles 

Status: endangered, vulnerable 
An action is likely to have a significant impact on a critically endangered or endangered 
species if there is a real chance or possibility that it will: 
1. lead to a long-term decrease in the size of a population;

All six marine turtle species have global distributions. The Loggerhead Turtle occurs in coastal waters 
throughout eastern, northern and western Australia and known breeding locations are concentrated in 
southern Queensland, mostly north of Moreton Bay Marine Park. The Leatherback Turtle is mostly a 
pelagic feeder with some isolated/scattered nesting sites recorded in southern Queensland. The Olive 
Ridley Turtle can be found in shallow coastal areas from Western Australia to southern Queensland 
but are not known to breed in southern Queensland. The Green Turtle, Hawksbill Turtle and Flatback 
Turtle occur mostly throughout tropical Australian waters and are known to breed in a number of 
islands and beaches along the Queensland coast. The Australian populations of marine turtles are 
widespread throughout the tropic, subtropic and temperate seas. 

The installation and operation of the artificial reef are unlikely cause mortality to any individuals 
foraging in the study area. These species are highly mobile and would avoid being crushed or injured 
during the installation. Furthermore, individuals are easily spotted as they breach the surface to 
breathe. Avoidance measures would be implemented during installation to avoid any inadvertent 
impact to marine turtles which may be in the study area during project installation. There is potential 
for foraging individuals to be entangled in the structures of the artificial reef. However, the reef 
structure would not have any loose components which may form entanglement risks to marine turtles. 

Other potential injuries could arise from potential entanglement with discarded marine debris 
(including fishing gear) or with the mooring lines or from boat strike. However, fishing will not be 
allowed and illegal fishing will be monitored and prevented. Given there will be controls minimising 
potential release of marine debris from dive/recreational vessels, monitoring of its potential 
accumulation, processes for its removal and there will only three moorings with taut lines, this risk is 
negligible. Approach distances would be enforced to avoid boat strike injuries. 

As such, the project is unlikely to cause mortality to any marine turtles thus, unlikely to decrease the 
size of Australia populations of marine turtles. 

2. reduce the area of occupancy of the species;

The project area is considered to be potential foraging habitat for the six species of marine turtles. 
The installation and operation of the project area would not remove any potential foraging and 
sheltering habitat although habitat would be converted from a mostly unconsolidated seabed to reefs. 
This modification is more likely to provide better foraging/sheltering habitat for these species once the 
reef has been established. Thus, the project is unlikely to reduce the area of occupancy of the 
species. 

3. fragment an existing population into two or more populations;



Artificial Reef Sea Dumping Permit Application 
0BGold Coast Purpose-Built Dive Attraction 

721919 |  1 July 2022  | Commercial in Confidence 95 

All six marine turtles are highly mobile with wide ranging distributions. The project would not involve 
the installation of any structures which could fragment or isolate potential habitat for any of these 
species. Thus, the project is unlikely to fragment existing populations into two or more populations. 

4. adversely affect habitat critical to the survival of the species;

Critical habitat refers to areas listed in the Register of Critical Habitat under the EPBC Act. No critical 
habitats have been listed for any of the six marine turtle species. Thus, the project is unlikely to 
adversely affect habitat critical to the survival of these species. 

5. disrupt the breeding cycle of a population;

All marine turtles, with the exception of the Olive Ridley Turtle, have potential breeding locations on 
islands and mainland sandy beaches in southern Queensland. However, the project would not be 
impacting any of these breeding locations during installation of operation. Juvenile marine turtles may 
use the study areas as foraging and sheltering habitat once the reef has established. The project is 
likely to improve current habitat conditions for foraging and sheltering individuals. Thus, the project is 
unlikely to disrupt the breeding cycle of marine turtle populations. 

6. modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline;

The project is predicted to modify existing foraging habitat for the six marine turtles. This would 
involve the installation of artificial reefs which is likely to increase species richness and abundance in 
the current marine habitat and also providing better sheltering habitat. This would likely generate 
more foraging resources for marine turtles during project operation. Although the project would modify 
potential foraging/sheltering habitat for these species, the modification will increase foraging and 
sheltering resources for these species. Thus, the project would not modify, destroy, remove or isolate 
or decrease the availability or quality of habitat to the extent that the species are likely to decline. 

7. result in invasive species that are harmful to a critically endangered or endangered species
becoming established in the endangered or critically endangered species’ habitat;

An aim of the project is to improve species richness and abundance in the current marine habitat to 
attract divers and snorkelers. Natural recruitment of marine flora and fauna are predicted to colonise 
the reef structures in time and these recruits are predicted to be from native populations from extant 
reefs along the Queensland coast. The risk of the introduction of invasive species would mostly arise 
from vessels and equipment being used in the project area during operation. However, strict rules 
would be implemented to all operators in the area to avoid the introduction/spread of invasive species. 
Thus, the project is unlikely to result in invasive species that are harmful to marine turtle species to 
establish in the habitat. 

8. introduce disease that may cause the species to decline; or

See question 7.

9. interfere with the recovery of the species.

The Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia, 2017) has a long-term 
objective of sufficient population recovery so that these species can be removed from the EPBC Act 
threat-listing. Some interim objectives are listed to provide some shorter term targets and most of 
these are to maintain/support management and continue monitoring of breeding locations which are 
unlikely to be affected by the project. However, minimising anthropogenic threats is also identified as 
an interim objective. Anthropogenic threats as a result of the project can include unfavourable 
interactions with visitors, increased marine debris and reduced habitat quality through the introduction 
of invasive species and/or diseases. The latter two are unlikely to occur and have been discussed 
above. Interactions with visitors would be monitored and managed by tourism operators through the 
implementation of strict rules during project operation. 

Hence, the project is not expected to interfere with the recovery of the six marine turtle species. 

Conclusion: 

The project is unlikely to significantly impact the six marine turtle species with potential to forage or shelter in 
the project area. The project is not expected to cause any mortality to individuals or fragment/isolate 
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populations or their habitat. The potential risk of entanglement from marine debris would be managed and 
monitored during project operation; the risk of invasive species and diseases would be managed through 
strict controls of vessel operators and visitors to the area; and unfavourable visitor interactions would be 
managed by tourism operators. As the project us unlikely to significantly impact the six marine turtle species, 
a referral is not required. 

Whales and Dolphins 

Status: endangered, vulnerable, migratory 
An action is likely to have a significant impact on a critically endangered or endangered 
species if there is a real chance or possibility that it will: 
1. lead to a long-term decrease in the size of a population;

All five marine mammal species are widely distributed around Australia. The Humpback Whale and 
the Southern Right Whale use the inshore and offshore east coast between May and November as 
their migratory highway. The Bryde’s Whale, Australian Snubfin Dolphin and Australian Humpback 
Dolphin are mostly distributed along the inshore and offshore areas of the northern half of Australia. 
There are no known resident populations of whales in or in close proximity to the study area. 
However, resident populations of both dolphin species do occur in areas as close a Moreton Bay 
Marine Park. The study area constitutes a potential foraging or sheltering habitat for all five marine 
mammals albeit it is of more importance to the two dolphin species. 

The installation and operation of the artificial reef are unlikely cause mortality to any individuals 
foraging in, sheltering or swimming through the study area. These species are highly mobile and 
would avoid being crushed or injured during the installation. Furthermore, individuals are easily 
spotted as they breach the surface to breathe. Avoidance measures would be implemented during 
installation to avoid any inadvertent impact to marine turtles which may be in the study area during 
project installation. There is potential for foraging individuals to be entangled in the structures of the 
artificial reef. However, the reef structure would not have any loose components which may form 
entanglement risks to marine mammals. 

Other potential injuries could arise from potential entanglement with discarded marine debris 
(including fishing gear) or with the mooring lines or from boat strike. However, fishing will not be 
allowed and illegal fishing will be monitored and prevented. Given there will be controls minimising 
potential release of marine debris from dive/recreational vessels, monitoring of its potential 
accumulation, processes for its removal and there will only three moorings with taut lines, this risk is 
negligible. Approach distances would be enforced to avoid boat strike injuries. 

As such, the project is unlikely to cause mortality to any marine mammals thus, unlikely to decrease 
the size of local or global populations of marine mammals. 

2. reduce the area of occupancy of the species;

The project area is considered to be potential foraging/sheltering habitat for the five species of marine 
mammals. The installation and operation of the project area would not remove any potential 
foraging/sheltering habitat although habitat would be converted from a mostly unconsolidated seabed 
to reefs. This modification is more likely to provide better foraging/sheltering habitat for these species 
once the reef has been established. Thus, the project is unlikely to reduce the area of occupancy of 
the species. 

3. fragment an existing population into two or more populations;

All five marine mammals are highly mobile with wide ranging distributions. The project would not 
involve the installation of any structures which could fragment or isolate potential habitat for any of 
these species. Thus, the project is unlikely to fragment existing populations into two or more 
populations. 

4. adversely affect habitat critical to the survival of the species;

Critical habitat refers to areas listed in the Register of Critical Habitat under the EPBC Act. No critical 
habitats have been listed for any of the five marine mammal species. Thus, the project is unlikely to 
adversely affect habitat critical to the survival of these species. 
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Conclusion: 

The project is unlikely to significantly impact the Dugong. The project is not expected to cause any mortality 
to individuals or fragment/isolate populations or their habitat. The potential risk of entanglement from marine 
debris would be managed and monitored during project operation; the risk of invasive species and diseases 
would be managed through strict controls of vessel operators; and the threats from unfavourable visitor 
interactions and boat strike would be managed by the tourism operators. As such, the project is unlikely to 
significantly impact the Dugong and a referral is not required. 
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