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1. Introduction

1.1. Purpose

Monitoring forms a crucial component of Recfishwest’s Artificial Reef Development (‘ARD’) process.
The ARD process has been submitted as an attachment as part of the Dampier Artificial Reef (‘Reef’)
permit application (Attachment 1). Throughout this Long-Term Management Plan (LTMP), several
goals, objectives, outcomes, and risks have been identified as associated with the proposed Reef. To
ensure the vision for the Reef is being realised and provide confidence that no adverse impacts occur
as a result, a robust and comprehensive monitoring regime must be established.

A monitoring regime allows for the collection of data so that environmental/biological and socio-
economic/cultural characteristics can be measured and analysed. This is an important process not only
for meeting reporting requirements, but also for better informing future artificial reef developments
and the timely application of mitigation measures in the unlikely scenario that objectives are not met,
or adverse impacts occur.

The purpose of this document is to describe the long-term monitoring aspects related to the Reef that
are designed to provide information that:

e confirms whether the Reef is meeting objectives;
e assesses the ongoing structural integrity, positioning and stability of the Reef structures;
e identifies whether endangered, protected or introduced species are sited at the Reef; and

e quantifies the amount of fishing debris accumulating on the reef and subsequent level of risk
to inform the debris removal strategy.

1.2. Key Elements of the Reef

The Reef will comprise of 48 artificial reef structures in total, including purpose-built ‘Bombora’ and
‘Reef Pyramid’ modules, made with steel-reinforced concrete. Bombora modules are heavy weight
reef modules designed to provide habitat in high wave loading, intertidal and high current
environments. The Reef Pyramid is a large module incorporating high vertical relief and complex
habitat.

Generic details of the proposed Reef modules are provided below (Table 1), and further described in
the “Application Form - Dampier Artificial Reef’ (Application).

The Reef configuration is provided in Figure 1.



Table 1. Generic design details of the artificial reef modules proposed for the Reef.

Item number Material Photo/s Tonnes
1 Bombora 33
Concrete, steel
reinforced
2 Reef Pyramid 22.34
Concrete, steel
reinforced
200m
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Figure 1. Configuration of the Reef (note that north is up).




1.3. Location
The location of the Reef is illustrated below in Figure 2 and centre and boundary coordinates for the
proposed Reef area are captured in Table 2.
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Figure 2. Proposed location of the Reef.

Table 2. Coordinates for the Reef site.

Location Latitude Longitude

Centre Point -20.4353 116.5631

NE Corner -20.4331 116.5655

NW Corner -20.4331 116.5607

SE Corner -20.4376 116.5655

SW Corner -20.4376 116.5607

Note: Coordinates are in decimal degrees (DD) format and rounded to four decimal points, WGS84
geodetic datum.

The closest marine protected areas (MPAs) to the proposed Reef site are the Dampier Marine Park
(~32 km from the Reef) and the Dampier Archipelago Island Reserves (~3 km from the Reef). Further
information on these MPAs and potential impact of the Reef is discussed in the Application.



Table 3. Summary of protected areas within 50 km of the Reef site.

Commonwealth Distance to Reef
Dampier Marine Park ~32km

State

Dampier Archipelago Island Reserves ~3 km

1.4. Potential Impacts

Enduring and short-term risks and impacts associated with the installation of the Reef are captured in
the Application (Section 7 - Impact of the Artificial Reef). The main potential impacts relevant to long-
term monitoring and management of the Reef impacts are:

utilisation of the Reef;

effectiveness of the Reef;

structural integrity and positioning;
threatened, protected and migratory species;
marine debris; and

NIMS.

1.5. Monitoring Compliance

Monitoring compliance is ensured through internal project and timeline management procedures.
Methods include engaging operators employed for monitoring at an early stage and briefing them on
permit conditions, including provision of monitoring templates and checklist forms to ensure
monitoring compliance.

1.6. Monitoring Performance

Performance of the Reef will be assessed against the objectives defined in Section 2. The reporting
areas (Table 4) for the Reef have been categorised based on the overall objectives and what needs to
be measured to determine if the Reef is achieving those objectives. Monitoring procedures to
determine if key objectives are being met are described in Table 5.

1.7. End-of-Life Decommissioning Plan
The following options at the end of the permit life would be considered:

° Option A — 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 - If it is not feasible for the units to be removed intact, 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 — Structures would remain in-situ on the seabed and be allowed to gradually break
down over time. Future monitoring requirements for the reef would be assessed at this time.



2. Goals and Objectives

Recfishwest, the Department of Primary Industries and Regional Development (DPIRD) and the
recreational fishing community share a common view for the development of the Reef. The long-term
vison for the deployment of the Reef is:

‘To safely build a sustainable and productive recreational fishing reef that: provides effective
enhancement of saltwater recreational fishing in WA; supports conservation efforts for fish
and fish habitat; and is undertaken within a clear management framework that includes best
practice with the principles of ecologically sustainable management.’

Recfishwest and DPIRD have ongoing aspirations to deliver improved habitat protection, retention,
and enhancement solutions in our marine environments, particularly where habitat modification can
promote greater fish abundances and overall ecological productivity. In addition to the
aforementioned monitoring priorities, the Reef has been provided with a set of objectives, to ensure
the reef is performing to its desired purpose. The objectives for the Reef are to:

e create an effective fish habitat;

e provide a safe and accessible fishing location;

e provide an enjoyable fishing location;

e enhance local recreational fishing;

e propagate recreational target species;

e provide a long-lasting community asset;

e minimise impact to the surrounding natural environment; and

e create community stewardship for the artificial reef.

The Reef will be monitored to ensure that the installation is performing to the intended purpose and
poses no adverse environmental impacts. Therefore, Recfishwest and DPIRD must ensure the Reef is
structurally, socially, and ecologically monitored and assessed over the life of the permit.



3. Long-term monitoring and adaptive management

3.1. How Objectives will be Measured
Throughout the duration of the permit, monitoring will be undertaken to ensure the above objectives
are being met. Given that the objectives cover ecological, environmental, and social aspects of the
Reef, multiple monitoring techniques will be employed. The scope, duration, methods, and timeframe
for this monitoring are discussed in detail below.

3.2. Reporting Areas
The reporting areas for the Reef have been categorised based on the overall objectives and what
needs to be measured to determine if the Reef is achieving those objectives. Table 4 lists the reporting
areas, the objectives to be satisfied and the research that needs to be undertaken.

Table 4. Reporting areas for the Reef.

Reporting Area

Objectives/requirements to be satisfied

Research Area

Utilisation of the Reef

Reef objectives to:

1. provide a safe and accessible fishing
location;

provide an enjoyable fishing location;
enhance local recreational fishing; and

4. create community stewardship for the
Reef.

Confirm that the Reef is a safe, enjoyable
and accessible fishing location

Effectiveness of the Reef

Reef objectives to:
1. create an effective fish habitat; and

2. propagate recreational target species.

Confirm that the Reef is an effective fish
habitat, which accommodates a range of
recreationally targeted species

Structural integrity and
positioning

Commonwealth requirement to ensure the
Reef remains stable and retains its
structural integrity.

Investigate any possible impacts from the
Reef and confirm positioning over time

Threatened, protected
and migratory species

Objective to minimise impact to the
surrounding natural environment.

Note the occurrence of listed species at the
Reef site

Determine if listed species at the Reef are
impacted

Marine debris

Objective to minimise impact to the
surrounding natural environment.

Determine the degree of fishing debris on
the Reef generally

Determine the amount of fishing debris on
each module

NIMS

Objective to minimise impact to the
surrounding natural environment.

Note the occurrence of any NIMS at the
Reef
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3.3. Monitoring Methods
Monitoring of the Reef will utilise a range of sampling techniques. These are outlined in Table 5, and
described in further detail in Annexure 1 — Monitoring Methods.

Table 5. Monitoring methods.

Monitoring method Responsible Data type

Remotely Operated ROV surveys and analysis of imagery will be undertaken by a qualified

. titati
Vehicle ROV operator. Quantitative

BRUVs will be deployed by suitably trained personnel (including
trained Reef Vison volunteers). Data will be analysed by a qualified Quantitative
marine scientist.

Baited Remote
Underwater Video

Boat Ramb Survevs Boat Ramp Surveys and analysis of the results will be undertaken by Quantitative
P Y Recfishwest and DPIRD. Qualitative

Lozbooks Logbooks will be filled out by trained Reef Vision volunteers. Analysis Quantitative
g of the data will be undertaken by Recfishwest and DPIRD. Qualitative

Online Survevs Online surveys and analysis of the results will be undertaken by Quantitative
¥ Recfishwest and DPIRD. Qualitative

Recfishwest and DPIRD will monitor social media platforms and

. . . ualitative
accounts for content and discussions relating to the Reef. Q

Social Media Engagement

SONAR surveys and analysis of imagery/data will be undertaken by a

SONAR e .
qualified marine surveyor.

Quantitative

The Reef vision program will be designed and coordinated by
Reef Vision Recfishwest. Reef Vision volunteers will be responsible for deploying Quantitative
BRUVs, filling out logbooks, and providing data.

Multiple sampling techniques are necessary given that no single technique can adequately provide
data on all characteristics simultaneously. These methods include those which have been solidified as
a scientific standard for the purpose they fulfil. Many of the chosen techniques provide data that can
be used to satisfy multiple objectives. For example, whilst Baited Remove Underwater Videos
(‘BRUVS’) are primarily used to measure the abundance and diversity of fish, the resultant data is
expected to provide imagery of the deployed structures, which may be used to assess the structural
integrity and stability of the Reef. Having multiple methods with the ability to measure against each
objective provides assurance and robustness for assessing the success of the Reef.

3.4. Trigger Points

To further ensure that adverse outcomes are minimised, trigger points are detailed in this Plan (Table
6). Trigger points specify when activities related to the Reef have reached a level where management
actions need to be taken to avoid adverse outcomes.

If outcomes at the Reef are identified to be of concern, a range of mitigative measures can be
implemented. These are dependent on the nature and magnitude of impacts identified. DPIRD can
also govern access and use of the Reef through measures provisioned under the Fish Resources
Management Act 1994 (‘FRMA’). These include spatial and temporal closures and restrictions, gear
restrictions, species-specific restrictions, and other mechanisms that may authorise when and how
the Reef is utilised. Mitigative measures also include modifications to the Reef itself, particularly in

11



relation to structural stability and integrity. If considered necessary, engineering solutions may be
applied to mitigate impacts of the structures themselves (e.g. additional ballasting to prevent impacts
associated with module movement); however, any work that may result in a change/alteration to the
design, placement or operation of the Reef will require the approval of the Minister for the
Environment through the submission of a revised Plan. Partial or full removal of structures within the
Reef may also be undertaken as a worst-case scenario where impacts from the Reef cannot be
mitigated through other means. Potential removal of Reef structures is further detailed in Section 5.

12



Table 6. Trigger Points.

the Reef

dissatisfaction

enjoyable fishing
location.

2. Enhance local
recreational
fishing.

3. Create
community
stewardship for
the Reef.

Surveys/
Interviews

. Online
surveys

e  Social media

Reporting Monitoring
area Risk Objective/s Method/s Trigger/s Mitigative action/s
Utilisation of | Fisher 1. Provide an . Boat Ramp For use of the Reef as a Recfishwest and DPIRD will review the available data to determine the

fishing location, a trigger
point is reached when:

a. More than half the
feedback received
from fishers is
unfavourable; or

b. Surveys indicate that
visitation to the Reef
has declined by
greater than 50 %
compared to the
previous year.

root cause and whether it can be attributed to natural or external
processes (e.g. unfavourable weather) or natural decline in popularity of
the Reef. If results suggest otherwise, appropriate mitigative measures
will be enacted. These may include (but are not limited to):

e  Maintaining a watching brief;

e  Education/awareness or promotion materials provided to user
groups of the Reef;

e  Changes to how user groups may utilise the Reef (e.g. temporal
closures, permitted fishing methods, permitted species, bag and
size limits);

e  Changes to monitoring methods, timelines, and/or trigger value
thresholds to improve data collection and risk identification; and/or

e  Modification to the Reef to create a more favourable fishing
location (pending relevant permits and approvals).

Conflict between
user groups

1. Provide a safe
and accessible
fishing location.

2. Provide an
enjoyable fishing
location.

. Boat Ramp
Surveys/
Interview

e  Online
surveys

e  Social media

A trigger point will be
reached when:

a. Aserious incident (i.e.
threat or injury) occurs
between user groups;
or

b. Conflict between user
groups occurs more
than three times in
any year; or

c. Aformal complaint is
received from a
representative body
relating to user conflict

Recfishwest and DPIRD will review the incident or complaints and
manage accordingly. If the root cause of the conflict is the Reef and
conflict is likely to continue to occur without intervention, mitigative
measures will be enacted. These may include (but are not limited to):

e  Maintaining a watching brief;

e  Education/awareness materials provided to user groups of the Reef
(such as a code of conduct);

e  Changes to how user groups may utilise the Reef (e.g. temporal
closures, permitted fishing methods, permitted species, bag and
size limits, vessel speed restrictions);

e  Changes to monitoring methods, timelines, and/or trigger value
thresholds to improve data collection and risk identification; and/or

e  Consultation between industry stakeholders and interested parties.

Navigational or
user safety is
compromised

1. Provide a safe
and accessible
fishing location.

N/A — mitigative
actions

implemented as
incidents occur.

A trigger point will be
reached when:

Once a trigger point has been reached, the relevant authorities (e.g.
DoT, AMSA, port authority, etc.) will be contacted immediately. Once
the hazard or incident has been resolved, Recfishwest and DPIRD will
work with the relevant authorities to review the hazard and/or incident

13



a. Anavigational or
safety hazard is
identified that has the
potential to cause
serious injury, death or
major vessel damage;
or

b. Anincident requiring
sea rescue occurs; or

c. Anincident requiring
medical assistance or
fatality occurs

to ascertain whether the Reef is a contributing factor. If so, appropriate
mitigative measures will be put in place. These may include (but are not
limited to):

e  Education/awareness materials provided to user groups of the
Reef;

e  Changes to how user groups may utilise the Reef (e.g. temporal
closures, permitted fishing methods, vessel speed restrictions);

e  Changes to monitoring methods, timelines, and/or trigger value
thresholds to improve data collection and risk identification;

e  Modification to the Reef to improve user safety (pending relevant
permits and approvals);

e  Consultation between industry stakeholders and interested parties;
and/or

e  Partial or complete removal of the Reef (pending relevant
assessment and approvals).

Effectiveness | The Reef does 1. Createan e ROV For fish assemblages at the | Once the trigger point has been reached, Recfishwest and DPIRD will
of the Reef not become an effective fish e Sonar Reef, a trigger point is review the data available to determine the root cause and quantify the
effective habitat habitat. e  Reef Vision reached when: decline in fish abundance/diversity. If impacts to the environment or
or display target | 2.  Propagate social amenity of the Reef are likely to occur, appropriate mitigative
species recreational a. abundance or diversity | measures will be put in place. These may include (but are not limited
target species. of fishes at the Reef to):
falls below 50% of the
average and cannotbe | ¢  Maintaining a watching brief;
contributed to natural | e  Education/awareness materials provided to user groups of the
or external processes; Reef;
or e  Changes to how user groups may utilise the Reef (e.g. temporal
b. target species are not closures, permitted fishing methods, permitted species, bag and
observed on size limits);
ROV/BRUVs or e Changes to monitoring methods, timelines, and/or trigger value
reported by fishers in thresholds to improve data collection and risk identification;
any given monitoring e  Modification to the Reef to create more effective fish habitat
year (pending relevant permits and approvals); and/or
e  Partial or complete removal of the Reef (pending relevant
assessment and approvals).
Structural Dislodgement or | Commonwealth e ROV A trigger point will be Once a trigger point has been met, information on the extent and
integrity and breakup of requirement to e  Sonar reached when one or more magnitude of module movement, degradation, sedimentation and/or
positioning structures ensure the Reef of the structures: scouring will be collated. A review will be undertaken with organisations

remains stable and

with relevant expertise (Recfishwest, MMA Offshore, DPIRD, etc.) to
determine the root cause, overall environmental or social risk/impact,

14



retains its structural
integrity.

a. Has experienced
overturning failure; or

b. Has experienced
sliding failure to an
extent that a
difference in GPS
positioning is
detected; or

c. >25% of Reef structure
has been degraded);
or

d. Sedimentation covers
>50% of module
height; or

e. Scouring depth
reaches >50% of
module height and
scour width is >200%
of module diameter.

and the likelihood of further impacts. More information will be collected
where required. If these changes to the Reef present an environmental
or human safety risk, or are likely to worsen and present these risks in
the near future, appropriate mitigative measures will be implemented.
These may include (but are not limited to):

e  Maintaining a watching brief;

e  Education/awareness materials provided to user groups of the
Reef;

e  Changes to monitoring methods, timelines, and/or trigger value
thresholds to improve data collection and risk identification;

e  Modification to the Reef (module repositioning, module
stabilisation, addition of sacrificial anodes), pending relevant
permits and approvals; and/or

e  Partial or complete removal of the Reef (pending relevant
assessment and approvals).

For any threatened,

Once the trigger point has been reached, Recfishwest and DPIRD will

Threatened, Interaction with, | Minimise impact to N/A — mitigative
protected or incidental the surrounding actions protected or migratory contact the relevant personnel at DPIRD and DBCA to review the
and capture of, natural environment. | implemented as species (other than those incident(s) to determine the root cause, overall environmental and
migratory threatened, incidents occur. which are allowed to be social impact, and likelihood of similar incidents reoccurring. Based on
species protected or retained by recreational the review, appropriate mitigative actions will be put into effect.
migratory fishers in Western Mitigative measures may include (but are not limited to):
species Australia) a trigger point is

reached when: e  Maintaining a watching brief;

e  Education/awareness materials provided to user groups of the

a. Any serious incident Reef;

(death or injury likely e  Changes to how user groups may utilise the Reef (e.g. temporal
to result in death) closures, permitted fishing methods, permitted species, bag and
occurs; or size limits);

b. Twoormoreincidents | «  Changes to monitoring methods, timelines, and/or trigger value
resulting (or likely to thresholds to improve data collection and risk identification; and/or
resultin) adverse e  Partial or complete removal of the Reef (pending relevant
consequences occurs assessment and approvals).
in any given year.

Marine Harm caused by | Minimise impact to e ROV Through monitoring of the | Once the trigger point has been reached, Recfishwest and DPIRD will
debris gear hook-up the surrounding Reef for marine debris, a organise for the marine debris to be removed. If the amount of material

and fouling

natural environment.

trigger point will be

identified can be safely removed by divers using a single knife only, a

15



reached when marine
debris on the Reef has the
potential to cause serious
injury or death to marine
EPBC Act listed species,
divers, or reduce
navigational safety.

dive team (qualified in accordance with minimum standards set by
AS/NZ2299.1 Professional Air Scientific Diving Standard) may be used to
remove the hazard. If the hazard poses an entanglement or entrapment
hazard to divers, an external commercial diving contractor with surface-
supply capacity may be contracted to complete the removal.

In addition to removal, further mitigative actions may be enacted. These
may include (but are not limited to):

e  Education/awareness materials provided to user groups of the
Reef;

e  Changes to how user groups may utilise the Reef (e.g. temporal
closures, permitted fishing methods);

e  Changes to monitoring methods, timelines, and/or trigger value
thresholds to improve data collection and risk identification;

e  Consultation between industry stakeholders and interested parties;

e  Modification to the Reef to reduce snag incidences (pending
relevant permits and approvals); and/or

e  Partial or complete removal of the Reef (pending relevant
assessment and approvals).

NIMS

Colonisation of
non-indigenous
marine species

Minimise impact to
the surrounding
natural environment.

ROV

A trigger point will be
reached when any
recognised non-indigenous
marine species is observed
on the Reef.

Recfishwest and DPIRD will liaise with the relevant personnel at DPIRD
to review the available evidence. Based on the available evidence, the
environmental risk and likelihood of further NIMS spread will be
assessed. Where the identity of the suspected NIMS cannot be verified
by the available evidence, further evidence may be ascertained by
sample collection or video imagery, where appropriate. If the presence
of the NIMS is likely to result in environmental harm, removal of the
organism(s) by qualified personnel will be arranged. In the event that
removal of the organism(s) is not feasible/successful, other mitigative
measure will be considered, including partial or complete removal of the
Reef (pending relevant assessment and approvals).

16



3.5. Monitoring Timelines

Monitoring will begin during installation of the Reef. During transit to the Reef area and installation of
the Reef, a trained marine fauna observer will be posted to monitor for marine megafauna. This is a
safeguard under the Environment Protection and Biodiversity Conservation Regulations 2000 to
mitigate the risk of vessel-cetacean interactions but has also been applied to other marine megafauna.
Following placement on the seabed, the position and successful installation of the Reef structures are
to be verified via ROV, SONAR and GPS.

The first five years post-installation is designated as an ‘intensive’ monitoring period for the Reef. It is
anticipated that any significant changes in the progression of the Reef are likely to occur within the
first three years post installation, particularly those which may require mitigative actions to be
enacted (though this is still considered an unlikely outcome). During the intensive monitoring period,
the Reef will be monitored annually using ROV, SONAR, boat ramp surveys, and Reef Vision.
Monitoring of the Reef during this period will aim to monitor the progression of the Reef against the
reporting areas in Table 4 and monitor against the trigger points in Table 6. After the intensive
monitoring period, the Reef will be monitored with reduced intensity every five years there on in until
the conclusion of the permit. Significant changes to (or impacts from) the Reef are less likely to occur
during this period compared to the first few years post-deployment. Results from the intensive
monitoring period will also help inform the monitoring regime during the remainder of the permit
duration. During this period, the Reef will be monitored using ROV and SONAR, and will predominantly
aim to monitor the progression of the Reef against the reporting areas and trigger points.

It should be noted that passive monitoring of the Reef through social media engagement, traditional
media, and feedback/enquiries from the public will be undertaken throughout the life of the permit
to further ensure that objectives are being met. Additionally, Recfishwest and DPIRD are committed
to inspecting the Reef within 6 weeks (weather permitting) following any 1-in-50-year storm event.
The planned monitoring schedule for the Reef is outlined in Table 7; Table 8 provides a more detailed
summary of what monitoring will be undertaken and the outcomes that will be achieved.

All data collection and analysis undertaken through specialist programs will be completed by
appropriately trained Recfishwest staff, or marine scientists from an approved and qualified service
provider engaged at the discretion of Recfishwest and DPIRD. Any recreational fisher or community
volunteer involvement associated with monitoring outputs (i.e. Reef Vision tasks) will involve suitably
trained personnel that will be guided and overseen by qualified Recfishwest staff, with all outputs put
through quality assurance processes.

Table 7. Planned monitoring schedule.

Year ROV Sonar Reef Vision Surveys
0 v v
1 v v v v
2 v v v v
3 v v v v
4 v v v v
5 v v v v
10 N v
15 v v
20 v v
25 v v
30 v v
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Table 8. Monitoring timeline for the Reef.

(July 2026 — July 2030)*

integrity, stability and positioning
of the Reef modules

recording

e GPS validation via sonar
e Additional video monitoring (if

required)
Visual inspections

Date Objective Monitoring Method Outcome
Install 2025* e Monitor for marine megafauna Look-out posted on installation Document protected species interaction
vessel
e Confirm position of the Reef Sonar and GPS Ensure the Reef has been successfully installed as per Reef design and
configuration
Inform relevant stakeholders and user groups of Reef deployment
Years1-5 e Monitoring the structural Remote underwater video ® Assess the ongoing stability, position and structural integrity of the Reef modules

e Document any significant changes to areas immediately around the Reef post

installation including excessive scouring and/or excessive sedimentation
Document any other changes, such as fouling by fishing gear and anchors, extent
of marine growth and evidence of corrosion.

Removal of fouling (if required)

Monitor against trigger points.

Monitoring Social and Economic
Impact

Meeting and presentations with
Fishing Clubs and Associations
Social media

Survey of reef usage and user
drivers

Document the fishing activities (effort and catch, and species composition) of the
Reef

Document the reasons why fishers use the Reef

Compare survey data (where available) to identify changes in fisher behaviour
Identify issues of conflict between user groups

Visual inspections

Logbooks Monitor against trigger points.
Surveys
e Monitoring Biological and Remote underwater video Investigate presence of target species in the Reef area
Ecological Impact recording Document non-target species composition and abundance
Reef Vision Investigate occurrence of threatened/protected and migratory species

Monitor against trigger points.

30

Years 10, 15, 20, 25 and

(July 2035, July 2040,
July 2045, July 2050 and
July 2055)*

Monitoring the structural
integrity, stability and positioning
of the Reef modules

Remote underwater video
recording

GPS validation via sonar
Additional video monitoring (if
required)

Visual inspections

Assess the ongoing stability, position and structural integrity of the Reef modules
Document any significant changes to areas immediately around the Reef post
installation including excessive scouring and/or excessive sedimentation
Document any other changes, such as fouling by fishing gear and anchors, extent
of marine growth and evidence of corrosion.

Removal of fouling (if required)

Monitor against trigger points.

Monitoring Social and Economic
Impact

Social media

Identify issues of conflict between user groups
Monitor against trigger points.
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Date

Objective

Monitoring Method

Outcome

e Monitoring Biological and
Ecological Impact

Remote underwater video
recording

Additional video monitoring (if
required)

Visual inspections

Investigate presence of target species in the Reef area
Document non-target species composition and abundance
Investigate occurrence of threatened/protected and migratory species

Monitor against trigger points.

* Install date is dependent on relevant approvals, vessel availability and weather conditions and is therefore subject to change.
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4. Financial Assessment

Governance and transparency are essential to ensure that the wealth created by the global resources
sector helps to achieve environmental and socio-economic sustainability. As part of an application for
an artificial reef permit, an applicant is required to determine whether their organisation has
“sufficient resources to carry out a reef placement project and be able to monitor the project well into
the future”. Artificial reefs can be costly endeavours, requiring significant investment into project
management, planning, consultation, application drafting and approvals, construction, deployment,
and long-term monitoring. These are all important components of the artificial reef development
process, and without sufficient resources to address these components, there is a risk that an artificial
reef will not be successful.

In assessing the resources required throughout the entire duration of the project, consideration was
given to Recfishwest and DPIRD’s experience and proven capabilities in artificial reef projects, with
multiple artificial reefs successfully funded to date.

Recfishwest and DPIRD have considered the whole-of-life resources for the proposed Reef. In the
instance of the Reef, Woodside has committed to fund the exploration phase of the project up to
submission of the permit application, including the time, money and expertise associated with site
selection and evaluation. Furthermore, Woodside has funded the fabrication and storage of the
purpose-built modules that are proposed to be used within the Reef.

Due to organisational risk, Woodside is unlikely to commit to fully funding an artificial reef until an
approval is granted by DCCEEW. As such, a funding proposal will be submitted to Woodside, which
will allow for installation and long-term monitoring of the Reef.

Recfishwest and DPIRD will not install the Reef if adequate funding is not made available to support
reef placement and long-term monitoring activities. Additionally, Recfishwest and DPIRD will not risk
non-compliance with conditions of an approved permit, as this would likely impact the viability of
future artificial reef projects.
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5. Moaodification, repairs and decommissioning

The nominal operational lifespan of the Reef is estimated to be 30 years; however, it is likely that the
structures would remain operational for longer than this. Whether the units are removed intact or
dismantled would depend on the outcome of structural inspections prior to removal. The following
options at the end of permit would be considered, including an alternative option to leave the
structure in-situ depending on the outcome of an environmental assessment at the end of permit life:

. Option A — 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 — 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 — Structures would remain in-situ on the seabed and be allowed to gradually break
down over time. Future monitoring requirements for the reef would be assessed at this time.

End of permit life options provide a contingency at any stage during the operational life of the Reef if
required, although the option of removing the units intact is unlikely to be feasible towards the end
of the operational lifespan. A combination of all end of permit life options may be employed if deemed
the most suitable approach at the time of assessment. In the event that monitoring reveals that trigger
points have been reached, and it is reasonable to assume further environmental impacts are likely to
occur from a direct result of the Reef, then ‘Option A’ would be the most likely method.

It is likely that the main impact of removing the structures (options A or B) 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 end of permit life was considered most appropriate and the length
of time the units had been in place. Removal of the units would therefore be subject to a separate
environmental assessment of their removal.
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6. Reporting

Updates on the Reef will be placed on the Recfishwest website (www.recfishwest.org.au) as required,
via social media (e.g. Facebook) and will be reported as required to statutory agencies. Recfishwest
will report on the Plan as stated in the above text. Within 10 working days from completion of
installation of the Reef, Recfishwest will deliver a report that provides:

° details of the date and time of the placement of the Reef;

. confirmation of the placement site boundaries to two decimal places of a minute;

. details on the estimated maximum depth over the Reef at LAT, including the date and time of
the observation;

. confirmation of the highest point of the Reef is no less than 5 m below LAT; and

. proof of written notification to the Australian Hydrographic Office of placement of the Reef.
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Annexure 1 — Monitoring Methods

1. Remotely Operated Vehicles

Remotely Operated Vehicles (‘ROVs’) are commonly used by industry to survey subsea infrastructure.
They are becoming increasingly popular as a non-extractive scientific method to describe fish
communities in complex habitats. ROVs are typically equipped with an integrated Tether Management
System (TMS), vectored horizontal and vertical thrusters to move around an object or large expanses
of habitat, at varying depths.

ROV surveys of an object or localised marine habitat using an ROV require either anchoring the vessel
next to, or onto, the structure, or ‘live-boating’ from a fixed distance from the object or structure.
Positioning a vessel a fixed distance from a reef or object can be achieved using the ship’s dynamic
positioning system. The ROV positioning relative to the ship can be tracked using an ultra-short
baseline system.

2. Baited Remote Underwater Video systems

One of the primary survey techniques that will be used to monitor the progression of the Reef are
BRUVSs. This method entails deploying a frame-mounted camera into the marine environment for a
pre-determined time, which in turn records the presence, characteristics and behaviours of marine
biota. This technique is a commonly used scientific standard for collecting ecological data on fish
communities. The technique also has high utility in collecting data on other ecological communities,
including benthic biota, invertebrates, and other marine vertebrates. Visual imagery also provides an
opportunity to assess the physical characteristics of a site, including the sediments and topography of
the seafloor and the physical state of submerged underwater structures.

This component utilises a set-up that is consistent with those used in various scientific studies. Each
BRUV frame is constructed from Polyvinyl Chloride (PVC) irrigation pipe and PVC cement, covering an
area of approximately 580 mm x 450 mm and weighing 5.5 kg. The frame has two stabilising skids,
each filled with four 680-gram lead weights to ensure the unit is negatively buoyant and does not fall
over upon landing on the substratum. A PVC bait arm suspends a plastic mesh bait bag (180 mm x 100
mm) 500 mm from the BRUV central point and 150 mm above the seafloor. For the mono BRUV, GoPro
Hero 7s are used and mounted to the BRUV frame. In terms of stereo work, two Sony action cameras
(FDR-X3000) enclosed within waterproof housings are positioned in a stereo-video configuration (5°
inward angle) across a steel frame that is then secured to the BRUV frame. The camera has an ultra-
wide-angle lens and the ability to record video footage with a resolution of 1080 pixels at 60 frames
per second. The BRUV unit is deployed and retrieved via a depth-appropriate length of rope and
surface float attached to the frame on a central stainless-steel loop. Depending on the varying
monitoring and research activities, different BRUV types may be used. Stereo BRUVs using two
cameras that are calibrated may be used to measure biomass and unbaited camera frames may be
used to look at species-specific habitat usage of different structures within the Reef.
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Figure 3. Stereo BRUV systems (left) and a mono BRUV system (right) used in Reef Vision.

3. Surveys

The social aspects of the Reef will be primarily monitored using surveys. Surveys are a widely accepted
method for gathering data in the social sciences. Survey questions are carefully curated to provide
information on the use, value, and perception of the Reef. These surveys will predominantly be
conducted at the boat ramps nearest to the Reef, thereby maximising the likelihood of interviewing a
member of the public who has access to the Reef. Surveys may also be undertaken online.

4. Logbooks

Logbooks will be used to supplement the social data provided in surveys, as well as provide more
specific information surrounding fishing effort and catch rates. Logbooks are commonly used by
government departments for assessing commercial fisheries but are also employed by other research
institutes and have been used in recreational fisheries. Recreational fishers will be provided with a
series of datasheets for recording information whilst undertaking fishing activities at the Reef. This
includes information such as date, time, number of fishers, fishing method, and number and species
of fish caught.

5. Social Media Engagement

Whilst social media does not typically have a reputation as a source of scientific-standard evidence, it
can provide valuable social data that may not be captured by formal survey techniques. Recfishwest
has a significant social media presence and plans to utilise social media as part of a Reef Vision
program for the Reef. Therefore, the platform provides an avenue for opportunistic collection of
anecdotal evidence. This evidence may be used to supplement the data collected by the other survey
techniques. Itis expected that social media may provide additional information on perceptions, fishing
effort, and fish caught at the Reef.

6. Sonar

Sonar is a common technique for the acoustic detection of submerged structures. The technology is
widely available and suitable for the purpose of detecting an artificial reef. Cross-referencing of sonar
and GPS coordinates will allow the positioning of the Reef to be monitored over time.

7. Reef Vision

Reef Vision is a world-first citizen science program for the monitoring of artificial reefs. The program
began as an idea to provide a cost-effective means of monitoring artificial reefs by forming a
collaborative partnership between researchers and passionate recreational fishers. Recreational
fishers have a considerable presence on the water, providing researchers with the opportunity to
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gather a large volume of data, which would usually be beyond time, labour, and monetary constraints.
Volunteers are equipped with a BRUV unit and fishing logbook to collect this data whilst undertaking
their regular fishing activities. In return, fishers are provided with an exclusive insight into their local
marine environment, and opportunity to contribute to research, which helps inform decisions that
impact their recreational fishing pursuits.

The first monitoring efforts under the Reef Vision program took place in 2015, with 11 volunteer
recreational fishers monitoring the Bunbury and Dunsborough artificial reefs in the state’s South-west
(Figure 4). The program has since expanded to over 100 volunteers, with additional Reef Vision
programs being implemented for the artificial reefs in Mandurah, Exmouth, and Esperance. In many
regards, the program has been successful for monitoring artificial reefs across WA. It is Recfishwest’s
intention to expand the Reef Vision program to include the Reef.

g ‘ R ) a8 -
Figure 4. Reef Vision volunteers deploying a BRUVs on the Bunbury artificial reef (left) and Exmouth
Integrated Artificial Reef while being filmed for a Television news reporting program (right).

Since its inception, Reef Vision has proven its capability as a cost-effective and reliable method for the
collection of robust scientific data. It has served as one of the principal methods for monitoring the
ecological and biological progression of artificial reefs around the State. The data gathered by Reef
Vision volunteers has formed a significant part of the results presented in progress reports for artificial
reefs. It has also proven to have substantial scientific value and has formed the basis of a research
paper, which has been published in a peer-reviewed scientific journal. In addition to the important
data collected by the program, it has also facilitated significant community engagement and
stewardship of the artificial reefs in their respective recreational fishing communities.

The Reef Vision program is expertly managed to ensure that volunteers are engaged and receive
benefits from the program, whilst generating a reliable source of data to a high scientific standard.
Applicants for the Reef Vision program are evaluated and filtered to reduce potential attrition rates.
Successful applicants then attend a workshop, wherein they are instructed on how to use their BRUV
units and manage the data/metadata (Figure 5). At the end of the workshop, they are provided with
a package containing all the equipment they will require, and additional instructions on its use. Once
officially inducted into the Reef Vision program, members are regularly engaged via email, phone,
and/or social media to check in on progress and ensure they are satisfied with the program.
Participants are invited to join a private Facebook group, which provides a platform for members to
interact with each other and project staff. The group allows members to post their photos, videos,
opinions, and questions, which facilitates interest in the program, allows troubleshooting, and acts as
a reminder to collect or provide data.
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Figure 5. Reef Vision volunteers participating in a training workshop.

Reef Vision members are provided with a Reef Vision Kit (Figure 6), containing a BRUV unit, which
matches the dimensions and specifications described above, and a fishing logbook. Volunteers are
given liberty to conduct sampling during their regular fishing activities, though it is an expectation that
they deploy their BRUV unit at least once a month. The BRUV units may be deployed at the Reef, a
‘control’ site (i.e. nearby sand habitat), or nearby natural reef, depending on the specific monitoring
objectives. Volunteers are instructed to deploy the BRUV unit at the respective site and leave it in
place for a minimum of 1 hour before retrieval, noting down any metadata including date, site and
time. The resultant data and metadata are transferred to an external hard-drive and provided to
Recfishwest for scientific analysis.
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Figure 6. Contents of the Reef Vision kit distributed to volunteers.
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