
 1 

  

 

 

Mid West Aquaculture Development Zone 
 
 
PUBLIC ENVIRONMENTAL REVIEW 
ASSESSMENT NO. 1972 
 
 
SUMMARY OF PUBLIC SUBMISSIONS 
 
This document forms a summary of public submissions and advice received 
regarding the Public Environmental Review (PER) for the Mid-West Aquaculture 
Development Zone proposed by the Department of Fisheries.   
 
The public review period for the proposal commenced on 18 July 2016 for a period of 
4 weeks, ending on 15 August.  A total of 5 submissions were received.  
 
The principle issues raised in the submissions and advice received included 
environmental and social issues as well as issues focussed on questions of fact and 
technical aspects of the proposal.  Although not all of the issues raised in the 
submissions are environmental, the proponent is asked to address all issues, 
comments and questions, as they are relevant to the proposal.   

This document also includes a summary of the Office of the Environmental 
Protection Authority comments regarding the PER document. 

  

Government of Western Australia 

Office of the Environmental Protection Authority 
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1. The proposal – General comments 

Submitter Submission and/or issue Response to comment 

Public 
Submitter 

The submitter considers that site selection should be reviewed and a less 

sensitive site chosen. The justification for this is that the Abrolhos Islands 

are a sensitive site with recognised high conservation values and should 

not be used to house large scale aquaculture zones and the southern 

section of the proposed zone is very close to the reef system.   

The submitter contends that splitting up aquaculture sites would dilute the 

potential impacts and discharges and would prevent the whole industry 

being affected in the event of a disease outbreak. 

The submitter contents that specifications and size of the proposed sea 

cages could be reduced and are more suitable to be utilised/installed in 

water of shallower depths and less environmental sensitivity. 

 The conservation value of the 
MWADZ was considered during 
the original planning phase and 
reviewed in depth during the PER 
and stakeholder consultation 
stages.  The peer reviewed 
environmental model indicated the 
potential for high and/or moderate 
impacts to the sea-floor was 
constrained to relatively small 
areas (with no encroachment on 
nearby reefs), with no observable 
impacts to regional water quality. 
To safeguard the zone, the 
operational EMMP contains a 
hierarchy of environmental 
triggers, which provide advanced 
warning of changes in the 
environment, largely preventing the 
onset of serious change, or 
irreversible impacts.  

 The depth and area of water 
available east of the Abrolhos 
Islands provides a significant buffer 
against environmental impacts; 
hence the zone is considered of 
suitable depth and size for 
aquaculture.  
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Submitter Submission and/or issue Response to comment 

 The sea-cages shown in the PER 
were for indicative purposes. 
Conditions placed on operators will 
be less prescriptive, allowing 
operators to install the most 
appropriate sea cages for the 
conditions at hand and to 
implement new technology as it is 
developed. However, the 
Department requests that 
operators adhere to best practice 
standards to demonstrate that their 
operations are environmentally 
sustainable.  

Marine 
Fishfarmers 
Association of 
WA (Inc) 

The submitter notes that the key characteristics table in the PER 

document does not contain the level of detail that is elsewhere in the 

report, and seeks clarification as to how future proposals will be 

considered against the PER and the modelling that has been undertaken 

to inform the PER.  Examples of this include sea cage specifications, 

numbers of cages, layouts and fallowing or rotation practices. 

 Table 2-4 is a summary of Key 
Characteristics, hence the lack 
of detail in comparison to other 
sections within the report; 

 Future likely derived proposals 
will be required to address the 
Key Characteristics and provide 
information about the proposed 
individual operation; 

 The future likely derived 
proposals must be such that its 
characteristics were identified 
in the strategic proposal;  

 Future likely derived proposals 
will be required to be consistent 
with the key characteristics of 
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Submitter Submission and/or issue Response to comment 

the strategic proposal and 
conditions prescribed within the 
Ministerial statement. Derived 
proposals may only be varied 
from this standard if such 
variation results in a net 
environmental benefit.  

 Future likely derived proposals 
will be required to implement 
the EMMP, the MFIMP and 
associated aquaculture specific 
Departmental compliance & 
regulatory documents; 

 The PER and EQMF (within the 
EMMP and associated 
documents), refers to an 
indicative sea cage 
specification, an indicative 
number of cages, layouts and 
fallowing/rotation practices;  

 Future likely derived proposals 
will need to fit within the scope 
of the strategic proposal, 
however, the PER and EQMF 
are deliberately non- 
prescriptive to account for 
variation between individual 
operators; 
 

Marine 
Fishfarmers 

The submitter notes that the proposal makes specific reference to the  The purpose of the MWADZ 
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Submitter Submission and/or issue Response to comment 

Association of 
WA (Inc) 

permissible species that would be able to be grown within the zone as 

‘finfish aquaculture’, and considers that a ‘multi-trophic’ approach should 

be adopted whereby a number of species could be grown.  The submitter 

notes that waste streams from supplementary-fed species could be offset 

by species which utilise the waste such as bivalves or deposit feeding 

organisms, increasing the productivity and resulting in a better overall 

outcome. 

It is recommended that the GIS multi-evaluation approach be reviewed to 

establish whether other types of aquaculture may be appropriate. 

This submitter also notes that the existing approved aquaculture 

operation that would be encompassed by the southern portion of the 

proposed zone already has approval to grow sponges. 

strategic environmental 
proposal is to designate an 
area of Western Australian 
waters (based on its biological, 
environmental, economic and 
social attributes) as suitable for 
the commercial scale 
aquaculture of marine finfish; 

 The strategic proposal also 
intends to provide an effective 
management framework 
(including more efficient 
approvals processing for 
operators); 

 The key characteristics table of 
the strategic proposal is a 
summary and therefore not all 
minor proposed activities are 
listed. Should a future likely 
derived proposal include a 
multi-trophic approach with a 
secondary species such as 
sponges, it could be considered 
as not inconsistent with the 
strategic proposal (particularly if 
such an approach may result in 
a net environmental benefit).  

Marine 
Fishfarmers 
Association of 
WA (Inc) 

Please provide clarification as to whether or not the utilisation of wild 
caught broodstock would be permitted or if only hatchery raised finfish, 
endemic to the region likely to be permitted within the zone as described 
in the PER. 

 Only species native (rather than 
endemic) to the region will be 
permitted within the proposed 
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Submitter Submission and/or issue Response to comment 

MWADZ; 

 Utilisation of wild caught 
broodstock from within or 
outside the Abrolhos Islands 
population may be a possibility. 
However, this would require an 
application for an Exemption to 
collect broodstock, the grant of 
which will be required to take 
into consideration any 
interaction with wild catch 
fisheries and other relevant 
legislation; 

 The Department would 
encourage operators to source 
broodstock from appropriately 
certified hatcheries. 

Marine 
Fishfarmers 
Association of 
WA (Inc) 

Clarification is required as to  whether any drilling activity such as the use 
of ‘screw anchors’ to provide a fixing point to the benthic substrate can be 
undertaken  as the PER states that “In any event, drilling, piling or 
blasting will not be employed in the anchoring process.”  

 The Department acknowledges 
that there is an inconsistency 
between the EMMP and the 
PER, and between sections of 
the PER; 

 Page 23 of the PER incorrectly 
states that “In any event, 
drilling, piling or blasting will not 
be employed in the anchoring 
process”; 

 The EMMP states that 
‘anchoring systems will be 
appropriate to the local 
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Submitter Submission and/or issue Response to comment 

environment’;  

 Conversation with industry has 
always indicated that given the 
shallow sandy sediment 
covering over a limestone base 
that ‘screw’ anchors are likely 
to employed to secure the sea 
cages;  

 The using of the term ‘drilling’ 
within  the PER is misleading 
as to secure any form of anchor 
to the limestone base will 
require some form of manual 
intervention;  

 In the case of the PER ‘drilling’ 
does not refer to the small 
scale screwing of anchors to 
the limestone base, instead it 
rules out large scale drilling and 
pile-driving such as that used in 
the oil & gas industry; 

 The assertion that “piling (which 
refers to pile driving) or 
blasting” will not be used 
stands; 

 The Department acknowledges 
this may have caused some 
confusion. 

Office of the 
Environmental 

Clarification is required as to whether any drilling is proposed to be 
undertaken as part of this proposal, the PER documents contains 

 As Above.  
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Submitter Submission and/or issue Response to comment 

Protection 
Authority  

conflicting information.  Page XIV and Table 9.6 refer to the use of drilling 
equipment,  however Section 2.4.2 and Section 6.5.1.1 state that there 
will not be a need for drilling, piling or blasting in relation to aquaculture 
operations associated with the MWADZ Proposal.  

Office of the 
Environmental 
Protection 
Authority  

Section 3.2.4 states that the MEPA’s will be 600 m diameter circles, 
please clarify this statement. 

Section 3.4.4 of the EMMP Rev7 
states “Based on the above, it is 
proposed to establish three moderate 
ecological protection areas (MEPAs), 
each of 300 m radii, within a broader 
high ecological protection area 
(HEPA): two in the northern area and 
one in the southern area.” This has 
been amended to refer to radii not 
diameter as the MEPAs are not 
circular.  
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2. Benthic communities and habitats 

Submitter Submission and/or issue Response to comment 

Office of the 
Environmental 
Protection 
Authority   

It is unclear from the PER document whether future proponents would 
be required to locate their cages/cage clusters to minimise impacts to 
reef and mixed assemblage benthic communities.  
 
Further, it is also unclear whether future proponents will be required to 
monitor loss of BPPH over time in order to demonstrate that any impacts 
to BPPH are confined to the ZOHI. 
 
Please provide clarification on these issues. 

The Department contends that this 
requirement would place undue 
constraints on derived proponents, 
especially in the northern area where 
the benthic habitats consist of mixed 
assemblages.  Habitats under the 
cages are to be managed to a 
moderate level of ecological 
protection, allowing for changes in 
sediment and biological quality from 
baseline conditions.  
 
The BPPHs contained within the 
MWADZ are patchy and likely itinerant 
given the nature of benthic 
environment (i.e. a veneer of sand 
overlain on rocky platform). From 
experience, macroalgae and corals 
inhabiting low relief pavement 
maintain patchy distributions with high 
levels of spatial and (for macroalgae) 
temporal variability. Detection of 
significant change would require large 
numbers of measurements and 
without the application of a robust 
experimental design (i.e. BACI) 
attribution would be difficult, given the 
number of natural pressures / 
mechanisms for change. 
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Submitter Submission and/or issue Response to comment 

 
Nevertheless, the revised EMMP 
contains a series of recommendations 
excerpted from the ACWA Code of 
Practice for sustainable marine 
aquaculture development. One of the 
recommendations includes the 
requirement to wherever possible 
locate facilities away from rock 
outcrops or coral bottom or seagrass 
beds.  
 
The revised EMMP also includes a 
requirement to monitor BPPHs using 
towed video methods. Towed video 
provides opportunity to assess the 
health of BPPHs using low cost 
imagery, without the need to deploy 
divers, or sample the communities 
directly (i.e. for biomass 
assessments).  

 

3. Marine environmental quality 

Submitter Submission and/or issue Response to comment 

Public 
Submitter 

Clarification is requested as to  how staff would be housed when on site 
at the proposed zone, what facilities these vessels would be equipped 
with (sewage treatment, greywater & storage facilities) and how would 
the appropriate standards for this be regulated. 

Staff would likely be accommodated 
on purpose-built vessels (barges). The 
standards for these vessels would be 
defined in the management and, or, 
waste management policy developed 
for the zone. By way of example, for 
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Submitter Submission and/or issue Response to comment 

waste management, there would be a 
requirement for sewage to be either:  

 treated, using a sewage disposal 
system approved by the 
Department of Health, prior to 
disposal at sea in accordance with 
the Department of Transport’s 
Strategy for Management of 
Sewage Discharge from Vessels 
into the Marine Environment; or  

 stored in tanks on the vessel and 
disposed of on land at a licensed 
disposal site in accordance with 
Local Government Authority by-
laws.  

Public 
Submitter 

The submitter considers that the pressures already placed upon the 
Abrolhos Islands as a result of climate change, heat waves, coral 
bleaching and impacts to marine fauna may be considered to be 
significant enough without adding further pressures.   Further, as the 
current system can be described as being reliant on having a low level 
nutrient system with a high level of water quality, the introduction of 
excessive nutrients and potential wastes is likely to further exacerbate 
these natural pressures. 

The objective of modelling was to 
predict the impacts of aquaculture 
operations under ‘most likely worst 
case’ farming conditions. The 
construction of the model assumed 
higher environmental inputs of fish 
waste (both inorganic and organic) 
than would be realised under a typical, 
modern farming regime, where it is in 
the farmers’ interest to achieve high 
food conversion ratios, and very low 
wastage. Despite this, there were no 
observable increases in regional water 
quality with regard to increased 
incidence of phytoplankton blooms 
(measured as chlorophyll-a), and 
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Submitter Submission and/or issue Response to comment 

plumes of dissolved nitrogen were 
largely constrained within the 
respective northern and southern 
areas.   To safeguard the zone, the 
operational EMMP contains a 
hierarchy of environmental triggers, 
which provide advanced warning of 
changes in the environment, thus 
preventing the onset of serious 
change, or irreversible impacts. 

Public 
Submitter 

The submitter raises the issue that the modelling undertaken to 
determine the likely level of impact that would occur if the proposal is 
implemented, may not be accurate or match ‘reality’ and given the high 
conservation value of the site, the Precautionary Principle should be 
invoked. 

 Modelling was undertaken using a 
state-of-the-art calibrated 3D 
hydrodynamic model coupled with 
water quality, particle transport and 
sediment digenesis modules.  

 The methods, assumptions and 
outcomes of modelling were 
subjected to independent peer 
review, which found the model met 
or exceeded industry best practice 
standards 

 We acknowledge that the output of 
models, however rigorous, should 
not be treated as reality; however, 
when built correctly and calibrated 
rigorously, models provide 
excellent predictive capability.  

 Further, it is recognised that model 
outputs are largely dependent on 
the quality of input data and 
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Submitter Submission and/or issue Response to comment 

assumptions used to develop the 
model.  

 The Department took the approach 
of ensuring inputs to the model (i.e. 
fish waste; food conversion ratios) 
and assumptions (i.e. waste 
transport and breakdown) were 
close to worst case, thus ensuring 
model outputs were highly 
conservative.  

 As stated in the PER, “the impacts 
predicted in this document are 
more extensive than might be 
expected on average, but are 
within the upper range of impacts 
reported in the literature (i.e. 
Brooks et al. 2004).” 

 Hence, the level of impact that 
transpires in reality is unlikely to 
exceed the impacts predicted by 
modelling. 

 Furthermore, modelling was 
undertaken assuming 
instantaneous maximum 
aquaculture production; in reality, 
aquaculture operations will expand 
over time;  

 Detectable resultant changes are 
likely to be incremental and fully 
detectable under the proposed 
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Submitter Submission and/or issue Response to comment 

EQMF, contained with the EMMP 
and enforced by the Ministerial 
Statement. .  

 The EMMP will serve as an ‘early 
warning’ mechanism providing a 
mechanism for detecting and 
managing short-term and 
recoverable impacts, thus 
effectively mitigating any risk of 
long-term impact.   

Marine 
Fishfarmers 
Association of 
WA (Inc) 

The submitter contends that the proposed monitoring is excessive in 
terms of the requirements and costs to future proponents, and the likely 
risks of the activity.  The submitter contents that in most cases no 
attributable difference is expected in any of the measurable indices when 
comparing to reference sites even under the worst case scenario. It is 
recommended that effort and resources be directed to measurable 
sediment and water quality indices that are likely to be affected by the 
activity. 
 
The PER does not contain consideration of contemporary monitoring 
approached for in fauna sampling. 
 
Clarity is requested regarding what monitoring data received by DOF 
can be consolidated and provided to the EPA to meet zone reporting 
requirements. 
 
The submitter has provided an alternative recommendation for sampling 
and monitoring with consideration of which elements should be 
conducted at a lease/licence level and at the regional/zone level.   

The Department has liaised 
extensively with stakeholders and 
agrees EMMP should; (a) be scaled  
to the level of risk (b) be set as an 
interim plan to be reviewed after five 
years of operation and (c) designate 
monitoring stations as either 
compliance or ‘information gathering’. 
Under the revised Plan, information 
gathering will be the responsibility of 
the Department, whereas compliance 
will be the responsibility of industry. 
The intent is to reduce the number of 
compliance sites, while increasing the 
number of information gathering sites. 
In turn, this reduces the burden on 
industry in terms of drawdown on 
resources and cost of monitoring, 
while providing confidence to the 
regulator that the program is robust 
enough to detect environmental 
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Submitter Submission and/or issue Response to comment 

changes if they arise.  

Office of the 
Environmental 
Protection 
Authority  

The current structure of the EMMP implies that the EQMF would be used 
to manage pressures from service vessels, infrastructure, noise, 
seabirds, mammals, fish, etc. (see Section 3.2 and Sections 4.4 – 4.7).  
While the OEPA has no objection to the management of these aspects 
being included as a subset of the EMMP, it would provide greater clarity 
if these sections were grouped at the end of the document such that is 
clear that they do not form part of the EQMF. 
 
Further, Section 4.5 of the EMMP makes no reference to the 
requirement to implement the Marine Fauna Interaction Management 
Plan which is considered to be a key document for management of this 
factor. 
 
Please review the EMMP in view of the above comment.  
*Note – These comments have been previously raised with the DoF. 

The PER document and its 
appendices provide a comprehensive 
overview of the EIA for the MWADZ.  
Consequently, there was some 
overlap in the content of these 
documents.  The MFIMP and the 
EMMP have been revised to 
exclusively address marine fauna and 
water/sediment quality, respectively. 
The “service vessels, infrastructure, 
noise, seabirds, mammals, fish” 
sections, which are superfluous to the 
EQMF, have been eliminated in the 
revised EMMP, which now focuses 
exclusively on elements of the EQMF.  
The EMMP refers to both documents.  

Office of the 
Environmental 
Protection 
Authority  
 

It is noted that Section 3.1.2 states that the EVs for Recreation, Fishing 
and Aquaculture and Industrial Water Supply only relate to protection of 
humans from the effects of toxicants and microbiological contaminants. 
While protection of humans is the main concern, this statement is not 
correct. Further, the EMMP states that the cause-effect pathways related 
to finfish aquaculture are not expected to compromise the EQOs for 
these EVs. The OEPA notes that these pathways could compromise the 
EQO’s for these EVs and consideration should be given to making this 
section of the EMMP consistent with Section 7.5.1 of the PER which 
describes the rationale that  meeting the ecosystem health EQC for the 
key environmental quality indicators the other environmental values are 
likely to also be protected. 
 
Please review the EMMP in view of the above comment.  

Agreed – section 3.1.2 of the EMMP 
has been eliminated recognising that 
proponents will be expected to 
achieve all of the EVs.  The discussion 
is picked up again in Section 3.4.3 of 
the EMMP, which has been rewritten 
so as to be more in line with Section 
7.5.1 of the PER.  The new text reads 
“The EQC for ecosystem integrity are 
highly conservative, and by meeting 
these triggers it is expected that the 
EQOs for the other EVs, Fishing and 
Aquaculture, Recreation and 
Aesthetics, Cultural and Spiritual and 
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Submitter Submission and/or issue Response to comment 

*Note – These comments have been previously raised with the DoF. Industrial Water Supply, will also be 
met.” 

Office of the 
Environmental 
Protection 
Authority  

Section 3.1.4 of the EMMP states that continued exceedance of an EQS 
will trigger a management response.  The OEPA considers that 
exceedance of a EQS should be avoided and that any confirmed 
exceedance of an EQS should trigger a management response. 
 
Please review the EMMP in view of the above comment.  
*Note – These comments have been previously raised with the DoF. 

Agreed – Section 3.1.4 of the EMMP 
has been amended to more accurately 
reflect the intent of the EQS.  
Exceedance of an EQS immediately 
triggers a management response. The 
EQG and EQS definitions are now 
consistent with those in EAG 15.  

Office of the 
Environmental 
Protection 
Authority  

Section 2.5.5 of the PER suggests that there will be on-going in situ 
physical or mechanical removal of marine fouling from sea cages, 
however it is unclear whether anti-foulants are to be used.   Section 
7.3.4 of the PER states that copper-based anti-foulants, however it is 
unclear what anti-foulants will be used in their place.  It is unclear as to 
how the use of anti-foulant chemicals and metals from cathodic 
protection which are toxicants known to accumulate in the sediments 
have been addressed in the EMMP. 
 
Please provide further detail regarding the proposed use of anti-foulants 
and review the EMMP in view of the above comment.. 

The most common forms of 
antifoulants used are copper based.  
The EMMP includes a requirement to 
monitor copper and zinc 
concentrations in sediments beneath 
and in close proximity to the sea 
cages, and to compare these with the 
EPA’s EQG criteria.   

Office of the 
Environmental 
Protection 
Authority  
 

The pressures discussed under the ‘Sediment’ heading in Section 3.2.1 
of the EMMP do not identify and discuss the physical pressure of 
smothering of benthic communities in the vicinity of the cages caused by 
the sedimentation of feed and fish wastes. The OEPA notes that this is 
discussed in the Water Column section below and considers that this 
discussion should occur under the Sediment Section.  

 
It is unclear how smothering, which is likely to be a significant pressure, 
has been addressed in the monitoring and management section of the 
EMMP. 
 

The issue of smothering was 
addressed in the PER, and is 
addressed in Section 3.4.1 of the 
revised EMMP.    
 
Modelling predicted that smothering 
would result in minor and localised 
impacts immediately beneath sea-
cages when production reaches 
24000 tonnes standing biomass (i.e. 
peak production).  Effects due to 
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Submitter Submission and/or issue Response to comment 

Please provide further detail regarding the potential significant pressure 
of smothering and review the EMMP in view of the above comment. 

changes in sediment organic loading 
could be expected sooner, with 
corresponding impacts to infauna 
which are highly sensitive to changes 
in sediment chemistry (Baden et al. 
1990, Hargraves et al. 2008, 
Schaffner et al. 1992).   

Office of the 
Environmental 
Protection 
Authority 

An additional pressure associated with nutrient enrichment of the water 
column is the potential for toxic algae to bloom and impact on biota or 
human health related environmental values. The EMMP should identify 
this issue noting it would only be considered in the monitoring and 
management section in the event of chlorophyll a criteria being 
exceeded. 
 
Please review the EMMP in view of the above comment. 

The EMMP has been revised to 
capture this cause effect pathway, 
noting that the risks are considered 
low.  For example, nearly 20 years of 
monitoring treated wastewater ocean 
outfalls in Western Australia, has 
failed to detect a single exceedance of 
the WASQAP criteria for toxic algae 
species, despite inputs of significant 
volumes of ammonia. The relevant 
cause-effect pathway is captured in 
Figure 3.4 of the revised EMMP.  

Office of the 
Environmental 
Protection 
Authority 

Rationale should be provided for conducting water and sediment quality 
sampling monthly for only 3 months each season.  The OEPA considers 
that a minimum of monthly sampling over 4 months each season is more 
appropriate noting that  the fewer the samples the greater the risk of a 
Type 1 error. 
 
Further, the program design for water and sediment sampling includes 
monitoring indicators along a 400m transect out from the cages along 
the direction of the prevailing current.  Clarification is required as to 
whether this means determining the prevailing current at the time of 
each sampling event or whether the transect will be located along the 
direction of the predominant current and the sites established 

The Department maintains that a 
program consisting of three sampling 
events in each of summer and winter 
seasons is adequate to capture the full 
range of temporal variability.   
 
Sampling will be undertaken at 
permanent sites established along the 
direction of the predominant current as 
established by modelling. 
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Submitter Submission and/or issue Response to comment 

permanently. 

Office of the 
Environmental 
Protection 
Authority 

Sections 4 and 5 of the EMMP do not include sufficient detail regarding 
the response actions and reporting in the event that EQG or EQS are 
exceeded.  Please provide further details regarding response actions 
and reporting requirements.  It is recommended that you refer to the 
EPA’s EAG 17 in this regard. 
 

Sections 4 and 5 of the EMMP have 
been substantially revised in line with 
the guidance provided in EAG 17.  

Office of the 
Environmental 
Protection 
Authority 

Section 4.1.3 does not describe the procedure for determining the 
number of transects to be monitored as production increases and the 
OEPA considers that this is an important part of the program design. The 
OEPA notes that it is, in part described in Section 5.1. 
 
Clarification is required in Section 4.1.3 of the procedure for determining 
the number of transects to be monitored as production increases. 

The EMMP has been substantially 
revised in recognition of the need to 
scale the program to the risk. The 
revised EMMP is an interim Plan 
which will be revised after five years of 
operation, or when production reaches 
7,200 tonnes per annum (whichever 
occurs sooner).  Presently the Plan 
includes a requirement for one 
transect consisting of six compliance 
sites and 7 information gathering sites. 
While the revised Plan (for post 5 year 
operations) may include a requirement 
to include multiple transects per lease, 
it is not a requirement in the current 
interim Plan.   

Office of the 
Environmental 
Protection 
Authority 

It is noted that Table 4.4 of the EMP which identifies the sediment quality 
parameters to be measured does not include sampling for metals in the 
HEPA or reference sites.  Please provide a rationale for this approach. 
 
 

The approach is based on our 
understanding that any contamination 
from metals (if any) is likely to be 
constrained to areas immediately 
under the cages, where traces of 
antifouling paints and the great 
majority of fish wastes are expected to 
settle. 
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Submitter Submission and/or issue Response to comment 

Office of the 
Environmental 
Protection 
Authority 

Section 4.2.4 of the EMMP outlines the proposed method for sediment 
sampling for both chemistry and infauna analysis using the Van Veen or 
equivalent grab sampler.  Section 3.3 of Appendix 1 of the PER 
(Modelling and Technical Studies in Support of the Med-West 
Aquaculture Development Zone) makes it clear that the coarse nature of 
the sediments under the zones, combined with their shallow depth 
overlying rock, prevented  consolidated and unmixed sediment samples 
from being sampled by core or grabs for investigating natural 
biogeochemical processes.    

 
Given that the indicators to be measured will be highly correlated to the 
fines and organic fractions of the sediments, and that the surface 2 cm 
are to be sampled, further information is required to provide confidence 
that the proposed sampling method can deliver sediment samples with 
an intact depth profile. 
*Note – These comments have been previously raised with the DoF. 

The Department contends that the 
nature of the Abrolhos sediments 
makes it difficult to collect samples 
while maintaining an intact depth 
profile.  
 
The revised EMMP will recommends 
proponents take this into account, and 
specify use of modified grab samplers 
with enhanced ‘water tightness’ and a 
‘lid’ to allow dorsal access to the 
sample once the fines have settled. 
Details of the modified approach are 
included in an appendix to the EMMP.  

Office of the 
Environmental 
Protection 
Authority 

Section 5.1 of the EMMP recommends the application of control charting 
procedures with detailed outline of the approach provided in Appendix 
2B. While the use of control charts is a reasonable approach to compare 
monitoring data with the EQC, the use of confidence intervals is 
inconsistent with the recommended approaches ANZECC and 
ARMCANZ (2000) and EPA EAG 15.  It is also likely that the low 
sampling frequency will result in high data variability and correspondingly 
large confidence intervals, which in turn will allow large changes in 
quality before triggering an EQS. The OEPA also recommends that 
percentile statistics be calculated using Excel statistics to ensure a 
consistent approach across the aquaculture zone. 
 
Please review the EMMP in view of the above comment.  
*Note – These comments have been previously raised with the DoF. 

The Department agrees with the 
OEPA comments on the specific use 
of confidence intervals.  Confidence 
intervals are useful for providing 
advanced warning of environmental 
perturbation, but are not 
recommended as triggers per se (EPA 
2005). The control charting approach 
is superseded in the revised EMMP by 
an assessment of BPPH health using 
towed video. The revised approach is 
considered superior as it is based on 
assessment of indicators further along 
the cause-effect pathway.  Control 
charting procedures are retained in 
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Submitter Submission and/or issue Response to comment 

the document as a recommended but 
optional means for analysing 
monitoring data.   
 
  

Office of the 
Environmental 
Protection 
Authority 

Section 5.1.1 of the EMMP suggests that data from the three monthly 
sampling events will be pooled for comparison to the guideline. The 
OEPA considers that this approach is not appropriate for dissolved 
oxygen concentration which should be assessed against the EQC after 
each sampling occasion. 
 
Please review the EMMP in view of the above comment.  
*Note – These comments have been previously raised with the DoF.  

Section 5.1.1 of the EMMP has been 
revised.  Under the revised EMMP, 
the trigger for dissolved oxygen will be 
assessed after each sampling 
occasion, with a requirement to 
continue sampling over a period of 
seven days if the trigger is exceeded.  
The requirement to sample each day 
for seven days will generate n=7 
measurements from which to calculate 
the EQG. The seven-day period is 
consistent with the guidance for DO in 
the latest EQG reference document 
for Cockburn Sound (EPA 2015).  

Office of the 
Environmental 
Protection 
Authority 

Section 6.4 of the EMMP describes the recovery monitoring in response 
to an exceedance of as part of routine fallowing, however it is unclear 
what indicators will be measured.   
 
Please provide clarification as to which indicators will be measured. 

Section 6.4 of the EMMP has been 
revised to improve clarity with regard 
to what indicators will be measured.  

Office of the 
Environmental 
Protection 
Authority 

Section 7.1 refers the reader to Section 4 for details relating to records 
and reporting, however no details on records or reporting are contained 
in this section. 
 
Please update the relevant sections of the EMMP. 

Section 4 contains some guidance on 
the types of records to be maintained 
by operators (i.e. Table 4.13 and 
Table 4.7), but the Department agrees 
the text in Section 7.1 requires 
clarification. The revised EMMP 
(Section 8.1) includes a far more 
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Submitter Submission and/or issue Response to comment 

comprehensive description of the 
elements to be address in the Annual 
Report.   

Office of the 
Environmental 
Protection 
Authority 

Section 7.2 refers to the review of the EMMP after the first three years of 
implementation and subsequent reviews every 3 years after that.  This is 
inconsistent with Section 16.2 of the PER which indicates review will 
occur after 10 years.   
 
Please confirm the proposed timeframes for review and revision. 

In discussion with Stakeholders, 
including OEPA, the EMMP is now an 
interim plan.  The Plan has been 
designed to monitor the effects of 
aquaculture in the first five years of 
operation.  The Plan will be reviewed 
and revised at the end of the five year 
period, or when production reaches 
7,200 tonnes per annum (whichever 
occurs first).  
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Office of the 
Environmental 
Protection 
Authority 

The OEPA provides the following comments on Conceptual Model Figure 
3.6 from the EMMP: 

 Antifoulant chemicals or metal release from cathodic protection 
are not included as a pressure. 

 Increases in dissolved nutrients can potentially lead to changes in 
phytoplankton community structure that could include blooms of 
toxic algae with resultant consequences for marine fauna, seafood 
safe for eating and recreational values. 

 Changes in phytoplankton community structure has not been 
known to effect macroalgal community structure or lead to 
declines in benthic primary producers. 

 Mortality of marine fauna does not lead to increase in numbers. 
Please review Figure 3.6 in view of the above comments. 

The Department has reviewed the 
conceptual model and agree to revise 
the model consistent with the OEPA’s 
comments.  

Office of the 
Environmental 
Protection 
Authority 

The OEPA provides the following comments on Measurable indicators 
Table 3.3 
Water quality 

 The water quality indicators and  for EQG include total suspended 
solids, but not total volatile suspended solids, which is a measure 
of the organic component of the suspended solids and an 
important indicator of the pressure exerted by the aquaculture 
activity. 

 The EQS to be measured if the LAC EQG is exceeded should be 
based on a measure further along the cause-effect pathway.   

 The EQS indicators to be measured if the TSS (should be total 
volatile TSS) EQG is exceeded should include bottom water DO, 
presence of bacterial mats and H2S outgassing. It should also 
include LAC or PAR at the seabed if the sites are HEPA sites. 
These are measures further along the cause-effect pathway for 
organic enrichment. 

 If the chlorophyll a EQG is exceeded then consideration should be 
given to monitoring for toxic algae and testing against algal 

The Department has modified the 
EMMP in line with OEPA’s 
recommendations. 
 
Exceptions:  
PAR thresholds, while well established 
for seagrasses, have yet to be 
developed for mixed communities of 
the Abrolhos, which because of the 
depth of their occurrence are probably 
already at the edge of their tolerance 
limits (i.e. these depths are already 
marginal for their survival). This is 
reflected in the sparse distribution of  
BPPHs, macroalgae, rhodoliths and 
sponges, which made up just 3.7, 3.3 
and 2.3 % of the northern area, 
respectively (with sandy habitats 
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biotoxin EQC. 

  The EQS to be measured if the DO EQG is exceeded should also 
include sediment infauna community diversity, presence of 
bacterial mats and H2S outgassing. 

Sediment quality 

 The EQG should include indicators relevant to anti-foulant 
chemicals, cathodic protection and antibiotics. Relevant EQS 
would be for indicators further along the cause-effect pathway 
(e.g. sediment infauna community diversity). 

 Bottom water DO is a relevant water quality indicator in the event 
that nutrient EQG are exceeded, but where this aquaculture 
facility is located bottom water DO is unlikely to be significantly 
affected and will be less relevant to sediment infauna than 
sediment redox or sediment oxygen concentrations.  

 The presence of bacterial mats and H2S outgassing are also EQS 
indicators relevant to exceedances of the ToC EQG. 

 Elevated levels of toxicants in sediments can lead to elevated 
levels in resident fish species that feed in the contaminated 
sediments, particularly if they potentially 
bioaccumulate/bioconcentrate. An additional EQS that should be 
considered for exceedance of toxicant EQG in sediments is 
toxicant concentration (eg. Cu) in the flesh of resident fish and 
filter feeders, particularly those targeted by fishers.  
 

Please provide further explanation and review the EMMP in view of the 
above comments. 

dominating).   For this reason, we 
contend that the setting of a PAR 
thresholds as an EQS is likely to result 
in regular exceedances, with no 
corresponding ecological relevance.  
 
Consequently, the revised EMMP 
includes an EQS based on direct 
measurements of BPPHs using video 
technology.  Video technology forms 
part of the standard monitoring 
approach (across the MEPA), and will 
be replicated at the Area (HEPA) 
sites, upon an exceedance of the 
EQG.  Measurements via video, while 
also plagued by the sparseness and 
variability of BPPHs, are preferable 
over measurements of PAR, as (a) it 
is already standard monitoring 
equipment; (b) does not require 
purchase or deployment of additional 
light loggers; and (c) provides direct 
biological measurements, without 
requiring development of Abrolhos 
specific PAR thresholds, which,  in 
any case, may be tripped on a regular 
basis. The variability issue is mitigated 
to an extent by the nature of video, 
which allows for collection of large 
numbers of frames / images, thus 
maximising the power of any 
assessment.  
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Modelling indicated that risks 
associated with metal accumulation 
(Cu and Zn) in sediments beneath 
sea-cages are low. The EMMP 
includes several EQS relevant to 
benthic indicators (both 
physicochemical and biological), 
which provide adequate assessment 
of the EQOs for ecosystem integrity, 
without the need to include demersal 
fin-fish. 
 
Risk associated with the EQOs for 
human health are also considered low 
given the resident demersal species 
(i.e. wrasse) feeding/foraging on or 
amongst benthic habitats in the 
MWADZ are less commonly targeted  
than pelagic or coral reef dwelling 
species.  OEPAs comments regarding 
the inclusion of toxic algae in the 
monitoring program are also noted. 
The revised EMMP contains a 
‘supplementary monitoring’ section. 
While not considered compulsory 
items, the plan recommends 
proponents consider sampling fish and 
potentially toxic algae upon an 
exceedance of relevant EQGs, as part 
of supplementary monitoring: “It is 
also recommended that 
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supplementary monitoring be 
undertaken in the event of certain 
EQG exceedances, particularly those 
for chlorophyll-a and metals (copper 
and zinc). Examples of supplementary 
monitoring include sampling for the 
presence of potentially toxic 
microalgae and the sampling of 
demersal finfish (beneath sea cages) 
to assess the potential for 
bioaccumulation.  Although not 
specifically required under this plan, 
the additional analyses are considered 
useful for demonstrating compliance 
with the EQO for seafood safe for 
human consumption”.   
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Office of the 
Environmental 
Protection 
Authority 

The OEPA provides the following comments on Water quality EQG and 
EQS Tables 4.2 and 4.3 

 Clarification is required as to whether the EQG and EQS apply to 
HEPA transect compliance sites and/or HEPA zone area 
compliance sites. 

 Where there are multiple EQS to be considered for exceedance of 
an EQG, remove the ‘or’ between them.  The text should clarify 
that the EQO will be considered as not met if one or more of the 
EQS is exceeded. 

 As discussed above, previously please provide a rationale 
provided for measuring total suspended solids rather than total 
volatile suspended solids.  

 The EQS for exceedance of the TSS EQG should also include 
bottom water DO at all sites and for HEPA transect compliance 
sites should also include PAR at the seabed, sediment infauna 
community diversity (as per section 5.1.2) and presence of algal 
mats and H2S outgassing. Control charting of TSS 95% CI has no 
ecological relevance. 

 Clarification is required in relation to the EQS for infauna.  The 
OEPA understood that infauna families recorded across pooled 
MEPA sites is not to be different from the families recorded during 
baseline surveys, or relative to the reference sites in two 
consecutive sampling events. Reference to this EQS should also 
be made in section 5.1.2 and Table 5.1. 

 Please clarify whether the word “combined” should be included in 
regard to video surveys EQS. 

 The EQG and EQS for DO concentration median calculation over 
a 3 month period is considered too long and could result in 
significant impacts if DO were to remain low for a 2 month period. 
The DO at each site should be tested against the EQG or EQS 
after each sampling occasion.  

Most of these comments are 
acceptable to the Department and the 
EMMP has been modified in line with 
OEPA’s recommendations. See also 
comments above on new inclusions 
and exclusions.  
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 The EQS to be assessed in the event of the LAC EQG being 
exceeded (at HEPA zone boundary compliance sites) should be a 
measure further along the cause-effect pathway, such as sufficient 
PAR at the seabed for macroalgal growth. Control charting of LAC 
95% CI has no ecological relevance. 

 Consideration should be given to the risk of toxic algal blooms 
occurring if phytoplankton  biomass (as measured through chl 
a)and community structure are affected in the region of the 
aquaculture facility. If the chlorophyll a EQG is exceeded then 
consideration should be given to monitoring for toxic algae and 
testing against algal biotoxin EQC. Control charting of chl a 95% 
CI has no ecological relevance.  
 

Please provide further explanation and review the EMMP in view of the 
above comments. 

Office of the 
Environmental 
Protection 
Authority 

The OEPA provides the following comments on Sediment quality EQG 
and EQS Tables 4.5 and 4.6 

 Clarification is required as to whether the EQG and EQS apply to 
HEPA transect compliance sites and/or HEPA zone area 
compliance sites. 

 Where there are multiple EQS to be considered for exceedance of 
an EQG, remove the ‘or’ between them.  The text should clarify 
that the EQO will be considered as not met if one or more of the 
EQS is exceeded. 

 There are no EQG or EQS identified for the pressures caused by 
antibiotics, or antifoulants, or alternatively, no rationale for not 
including EQC for these pressures. 

 Clarification is required in relation to the EQS for infauna.  The 
OEPA understood that infauna families recorded across pooled 
MEPA sites is not to be different from the families recorded during 
baseline surveys, or relative to the reference sites in two 

The Department has modified the 
EMMP in line with OEPA’s 
recommendations. 
 
Exceptions: 
A variety of antifoulants used across 
the aquaculture industry, but the most 
common contain copper oxides as the 
active ingredient.  The EMMP includes 
EQG for metals in sediments beneath 
the cages.  
 
Antibiotics are not part of normal 
operations and not expected to be 
administered continuously or in 
prophylactic treatments.  Risks are 
therefore considered low, relative to 
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consecutive sampling events. Reference to this EQS should also 
be made in section 5.1.2 and Table 5.1. 

 Please clarify whether the word “combined” should be included in 
regard to video surveys EQS. 

 The EQG and EQS for DO concentration median calculation over 
a 3 month period is considered too long and could result in 
significant impacts if DO were to remain low for a 2 month period. 
The DO at each site should be tested against the EQG or EQS 
after each sampling occasion.  

 Should the DO EQS for HEPA sites also include the proviso that 
an exceedance should not be a result of a regional event?  

 While bottom water DO is a relevant water quality indicator in the 
event a nutrient EQG is exceeded, sediment redox and/or 
sediment oxygen concentration is likely to be more relevant to 
assessing stress on sediment infauna.  

 
Please provide further explanation and review the EMMP in view of the 
above comments. 

the risks posed by other pressures, 
which are addressed in the EMMP.  
While there is no formal requirement 
for proponents to monitor for the 
presence of pharmaceuticals, the 
revised Plan advises proponents to 
consider additional monitoring before 
and after the application of antibiotics 
(if practicable):  “Given the interim 
nature of the Plan, proponents are 
advised to undertake targeted 
monitoring before and after significant 
storm events or treatment with 
antibiotics.”   
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4. Marine fauna 

Submitter Submission and/or issue Response to comment 

Public 
Submitter 

The submitter considers that a log of marine fauna interactions which 
would include; injury, entrapment, entanglement and death should be 
required as part of the licence conditions.  The submission notes that of 
particular importance is the Australian Sea Lion which is recognised as 
being the most endangered sea lion in the world which in proximity of the 
proposed zone is at its northernmost extent of its distribution. The 
proposal site is also known to be frequented by migrating whales many 
seabirds, all of which have the potential to be impacted by the proposal. 

The mitigation strategies contained 
within the MFIMP are commensurate 
with the perceived level of risk and 
deliberately non-prescriptive, in that 
they do not require proponents to 
employ certain sea cage types, or 
particular marine fauna exclusion 
devices.  However, the Department 
requests that operators adhere to best 
practice standards to demonstrate that 
their operations are environmentally 
sustainable. This includes maintaining 
the integrity of their infrastructure, and 
keeping thorough records of marine 
fauna interactions (further details 
regarding the MFIMP are provided 
below).  
 
For the MFIMP, an interaction means 
“any physical contact an individual 
(person), boat or gear has with a 
protected species that causes, or may 
cause death, injury or stress for the 
animal. This includes all catching 
(hooked, netted, entangled) and 
collisions as well as interactions that 
occur off the boats with an individual 
or individuals of these species.”  
• Technical Appendix 5 is a 
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Submitter Submission and/or issue Response to comment 

Marine Fauna Interaction 
Management Plan (MFIMP).  
• 6.0 of the MFIMP outlines the 
Monitoring, recording and reporting 
requirements for the MWADZ, this 
includes the requirement that  ‘any 
specific interactions with wildlife….will 
be recorded by personnel and 
reported to the site manager’; 
• 6.3 of the MFIMP outlines the 
Incident Reporting and Response 
Strategies including the requirement 
‘All collision or entanglement incidents 
that may occur with marine fauna will 
be reported to the DPaW Wildcare 
Hotline’;  
• Operators are also required to 
report all interactions with 
Endangered, Threatened & Protected 
species as part of their annual 
aquaculture reporting returns under 
the FRMA; 
• As part of Ministerial 
environmental approval and the 
Department’s aquaculture 
management  process, operators will 
be required to comply with the MFIMP. 
 

Public 
Submitter 

The submitter considers that a management plan is required to regulate 
recreational activities that may be undertaken by staff on nearby islands.  
An example of this is provided in referring to seabird breeding and 

The Abrolhos Islands will likely be 
under dual management by the time 
the MWADZ is declared, noting that 
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Submitter Submission and/or issue Response to comment 

nesting sites which can be easily damaged through trampling and 
conducting inappropriate landings by boat on the islands. 

any land that is not currently inhabited 
will form part of a DPaW-managed 
network of National Parks; 
• The release of unoccupied land 
for further camps associated with the 
fishing industry (including aquaculture) 
will not occur. This has historically 
been to protect seabird breeding and 
nesting habitat and will assist in 
managing the submitters concerns; 
• Staff participating in 
recreational activities will add very 
minimal pressure to islands. All rules 
surrounding existing recreational 
activities will apply; 
General induction by existing 
operators already includes a policy for 
staff dedicated to marine life and 
includes behaviour and conduct 
requirements around marine fauna.  

Marine 
Fishfarmers 
Association of 
WA (Inc) 

The submitter raises the issue that the management/response 
requirements contained within the Marine Fauna Interaction Plan are 
considered to be unduly onerous, in particular the need to record all 
sightings and observations as opposed to interactions with the 
aquaculture activity. 

The Department has considered the 
submitters response, and in 
consultation with aquaculture industry 
experts, agrees that the requirements 
of the draft MFIMP were 
commensurate with the level of risk 
posed to marine fauna. The MFIMP 
has been revised to develop a 
practically achievable approach to 
management that includes an 
Adaptive Management Strategy (AMS) 
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Submitter Submission and/or issue Response to comment 

that will allow for continuous 
improvement should it be required.  

Office of the 
Environmental 
Protection 
Authority 

The OEPA notes that the Australian Sea Lion breeding sites identified in 
Figure 9.1 of the PER differ from those presented in Figure C1 of Technical 
Appendix 1 A. Please provide clarification. 

 

The Department notes there are 
inconsistences within the PER and 
between the PER and the technical 
appendices. 
 
Attachment 1 contains the most 
current information the Department 
has and was produced from data 
provided by DPaW on 25 August 
2016. 

Office of the 
Environmental 
Protection 
Authority 

The OEPA notes that Table ES (page XIII) states in relation to Marine 
Fauna that sea cages will be located in areas away from sea lion haul-out 
sites, however this is not reflected in Table 9.6 Proposed Management 
Measures or the Marine Fauna Interaction Management Plan (Appendix 5). 
Please confirm whether this forms part of the proposed management 
measures for Marine Fauna and how this will be implemented. 

All efforts have been made to ensure 
placement of the MWADZ is 
acceptable to a broad range of 
stakeholders.  The selection of the 
southern area in particular follows 
earlier decisions and approvals, which 
substantially predate the MWADZ 
strategic proposal. 
 
The Department acknowledges there 
are inconsistencies within the PER 
and between the PER and the 
technical appendices. To address 
these inconsistencies, and in 
response to submissions the 
Department has modified the MFIMP. 
 
The Department can confirm that 
proximity of sea cages to breeding 
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Submitter Submission and/or issue Response to comment 

and haul out colonies is not a 
mitigation method being used at the 
Abrolhos Islands. This is largely due to 
the existing aquaculture lease located 
in the southern area of the zone, but 
also due to the level of risk to ASLs 
associated with marine finfish 
aquaculture (secondary threat, 
secondary issue – potentially minor 
impact (DSEWPAC (2013a) Issues 
paper for the Australian sea lion 
(Neophoca cinerea).  Department of 
Sustainability, Environment, Water, 
Population and Communities, 
Australian Commonwealth 
Government, Canberra, Australian 
Capital Territory). See also attached 
response to DPaW submission for 
further discussion. 
 
 

 

5. Heritage 

Submitter Submission and/or issue Response to comment 

Department of 
Aboriginal 
Affairs (DAA) 

The DAA has confirmed that there are no known Aboriginal heritage 
places within the MWADZ proposal or on the surrounding islands and as 
a result there are no known heritage implications to the proposal 
proceeding.   
 
The DAA recommends that  DoF consult with Yamatji Marlpa Aboriginal 

The Department consulted the 
Department of Aboriginal Affairs and is 
aware there are no Native Title claims 
over the Abrolhos Islands; 
However, the Department will consult 
with the Yamatiji Marlpa Aboriginal 
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Submitter Submission and/or issue Response to comment 

Corporation (YMAC) who is the Native Title Representative body for the 
region.  This would then ensure that any potential impact on significant 
Aboriginal heritage is minimised. 

Corporation moving forward to ensure 
that any potential impact on significant 
Aboriginal heritage is minimised. 

 
 

6. Human health 

Submitter Submission and/or issue Response to comment 

Office of the 
Environmental 
Protection 
Authority 

The environmental quality criteria for fish to be safe to eat include metal 
concentrations in fish flesh and concentrations of toxic algal species. If 
metal concentrations are found to accumulate in the sediments and 
exceed the sediment quality guidelines consideration should be given to 
test for accumulation of metals in resident fish. Similarly, if chlorophyll a 
levels are found to exceed the relevant guidelines then consideration 
should be given to monitoring for toxic algal species. Further, that the 
EMMP document does not currently propose for this testing to be 
conducted. 
 
Please review the EMMP in view of the above comment. 

See comments pgs28-29 above 
regarding the recommendation for 
proponents to undertake 
supplementary monitoring upon 
certain EQG exceedances. 

 
 
 

7. Other 

Submitter Submission and/or issue Response to comment 

Public 
Submitter 

The submitter considers that the existing Legislative Framework is not 

suitable as the DoF would be in charge of issuing licenses and 

regulating potential impacts of industry on an ecosystem – including 

mammals and birds which are not fish and these impacts should be 

managed under Part IV of the EP Act.   

 The overarching approval is 
regulated under the EP Act, 
which is administered by the 
Minister for Environment, not 
the Department; 

 Operators will be required to 
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Submitter Submission and/or issue Response to comment 

As the DoF grants licences oversees compliance with license conditions 

and therefore lacks transparency, the results from future derived 

proposal proponents from monitoring and compliance should not be 

administered under the Fisheries Act. 

submit ‘future likely derived 
proposals’ to the EPA for 
assessment against the 
strategic proposal and 
associated environmental 
approval associated with Part 
IV of the EP Act; 

 Once a ‘derived proposal’ has 
approval operators will still 
require an aquaculture lease, 
licence and MEMP and will be 
required to comply the 
requirements of the Ministerial 
Statement including the MFIMP 
and the EMMP; 

 A ‘derived proposal’ will not 
receive approval from the 
Minister for Environment unless 
it meets the EPA approved 
criteria for the MWADZ. 

Monitoring and compliance reports will 
be submitted to the EPA as per 
Ministerial and legislative requirement. 

Public 
Submitter 

The submitter considers that environmental monitoring outcomes from 

the proposal should be transparent and made available not only to the 

EPA but to the general public to enable the data to be checked against 

performance criteria.  This would include any incidents of non-

compliance which would mean that industry would be able to be held 

accountable for their actions. 

Please clarify if and/or how the annual environmental monitoring and 

The EMMP sets out the monitoring 
program and reporting requirements. 
The Department anticipates the 
results of environmental monitoring 
would be publicly available through 
publication on the Department’s 
website.  
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Submitter Submission and/or issue Response to comment 

other compliance reports would be made publically available.  

Public 
Submitter 

The submitter has raised the issue of the potential for the sea cages to 

break away from moorings in rough weather.  The submitter considers 

that a remote electronic cage monitoring system via satellite (similar to a 

Vessel monitoring system) should be required as a licence condition to 

allow for the remote detection of any change in position, reducing the 

level of potential impacts.  

The infrastructure in the Abrolhos 
Islands is not yet at the level of 
sophistication that would support such 
an undertaking.  
Operators will maintain aquaculture 
gear to the highest standard to reduce 
the likelihood of such an occurrence. 
This is both in the best interests of the 
environment but also the operator, 
noting that lost and/or damage gear 
and stock is extremely expensive to 
replace.  

Public 
Submitter 

The submitter considers that proponents of future derived proposals 

should be required to maintain a maintenance log detailing the routine 

checking and maintenance activities for anchoring cables, cages and 

removal of biofouling.  Major incidents, such as cage breakaways should 

be reported within a fixed timeframe which should be stipulated in the 

license conditions and trigger an automatic review with the log submitted 

quarterly.    

Please provide a response that details whether or not this forms part of 

the current proposal or is a condition that would be required of a future 

proponent of a derived proposal for the zone. 

Proponents would keep maintenance 
records as normal business practice. 
In addition, there is a standard licence 
condition requiring licence holders to 
ensure all aquaculture gear used at 
the site, including sea cages, nets and 
grids, are maintained to meet the 
operational requirements set out in the 
relevant management policy.  

Public 
Submitter 

The submitter considers that there should be a requirement to maintain 

a series of logs which would include, but not be limited to the following: 

 Marine fauna interactions, injury, entanglement and death. 

 Wastes lost overboard. 

 Therapeutic and other chemical used and amounts. 

 The MFIMP requires that 
marine fauna interactions be 
recorded; the FRMA requires 
that interactions with ETPs 
must be reported 

 The Waste Management Plan 
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Submitter Submission and/or issue Response to comment 

 Maintenance schedules for checking infrastructure integrity. 

 Maintenance schedules for removal of bio fouling to reduce drag. 

 Recreational activities of workers. 

 Sewage and greywater discharge. 

(WMP) addresses wastes lost 
overboard; 

 Recording of therapeutic and 
other chemical usage is 
required under the EMMP; 

 Recreational activities are 
normally covered individual 
operator policy and behaviour 
documents. Operators will not 
be required to keep logs of 
recreational activities of 
individual employees; 

 The WMP addresses sewage 
and greywater discharge. 

Public 
Submitter 

The submitter has raised the issue regarding the predicted high level of 
waste which would be predominantly fish faeces and, to a lesser extent 
human faeces. In particular, the submitter is concerned about the 
amount of bacteria that may be generated and how this may have an 
adverse effect on the resident wild fish population of the Abrolhos.  

Department Fish pathologists advise 
that the risk of disease transfer from 
fish faeces is very low. Aquaculture 
stock will be subjected to regular 
testing, both before being released to 
sea cages and during operations (with 
testing approx every two weeks). 
Risks are therefore mitigated through 
a process of testing, detection and 
prevention. In combination these all 
processes should reasonably detect 
disease and prevent it from spreading 
to wild populations.    

Public 
Submitter 

The submitter has raised concerns regarding the use, and potential 
impact of therapeutic and other chemicals and the use of hormones. The 
submission also calls for a chemical register log and material safety data 

Under the revised EMMP, proponents 
are required to keep detailed records 
of the type and quantity of 
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Submitter Submission and/or issue Response to comment 

sheets to be utilised and reported on. pharmaceuticals and/or feed 
supplements administered (as 
addressed on pg 37) 

Public 
Submitter 

The submitter considers that the annual timeframe for reporting is too 
long and there is no requirement to report on any potential non-
compliance issues in a timely manner. 
 
The approach to adaptive management for the zone has not been 
adequately defined or addressed in the PER. 

Revisions to the EMMP have resulted 
in both environmental monitoring for 
compliance as well as for ‘learning’; 
The Department is responsible for the 
‘learning’ component and will 
therefore know whether triggers are 
being exceeded in compliance sites; 
Environmental monitoring will be 
scaled up in response to any changes 
in the concentrations of relevant 
indicator criteria as outline within the 
EMMP. 

Public 
Submitter 

The submitter has raised the issue of the likely level of cumulative (sic) 
that may result from the proposal operating at the total nominated 
capacity of 24 000 tonnes of standing biomass.   
 
Further detail is also sought on how production on this scale would be 
effectively audited and compliance demonstrated. 

All modelling and the resultant EMMP 
have been based on the total 
nominated capacity. 
Revisions to the EMMP have resulted 
in both environmental monitoring for 
compliance as well as for ‘learning’; 
The Department is responsible for the 
‘learning’ component and will 
therefore know whether triggers are 
being exceeded in compliance sites; 
Environmental monitoring will be 
scaled up in response to any changes 
in the concentrations of relevant 
indicator criteria as outline within the 
EMMP. 

Public The submitter has raised the issue that the PER document is overly The PER is intended to provide the 
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Submitter complicated and this is likely to make the content difficult to implement in 
the field.  Further, the likely license conditions are difficult to understand 
and interpret and management of the future derived proposals would 
benefit from utilising the services of an onsite environmental or 
dedicated survey officer. 

public with information that allows 
them to lodge comment on the 
proposal. The PER itself is not the 
document that is implemented. 
Instead, should the MWADZ receive 
approval the Plans (e.g. EMMP, 
MFIMP, WMP) are implemented.  
In addition, there may be ministerial 
conditions that ensure anything not 
adequately considered within the 
PER, technical appendices and 
revised plans is covered. 
There will not be a requirement for a 
dedicated onsite environmental or 
survey officer. The implementation of 
the plans adequately consider the 
potential environmental impacts. 

Public 
Submitter 

The submitter has raised the issue of a possible introduction of 
commencing the proposal under a ‘trial period’.  This would then permit 
aquaculture activities to be undertaken however, should the level of 
impact be considered to be significant then the proposal could be 
decommissioned. 

The MWADZ will not reach 
operational capacity for a number of 
years (likely xx). As part of normal 
project development, operators will 
likely trial smaller scale operation 
before commencing full scale 
operations. In addition, the EMMP and 
the MFIMP have been amended to be 
interim plans. This allows a scaling up 
of monitoring should environmental 
triggers be reached and, in the case of 
the MFIMP, review and response (if 
required) should thresholds be 
breached. 
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Marine 
Fishfarmers 
Association of 
WA (Inc) 

The PER does not describe resource allocation principles.  Clarification 
is requested of how, and by what method, hectares and biomass would 
be allocated. 
 
Clarification is also requested whether a staged release might be 
considered for the release of new aquaculture leases and what the 
triggers for that staging might be. 
 
This issue is considered as being relevant to environmental 
management because if multiple licence holders are authorised in the 
Northern Area through a staged allocation process and buffers are 
applied it may result in potential for a higher biomass per hectare in the 
portion of the MWADZ that is allocated last, or alternatively the potential 
to reallocate the zone’s maximum biomass across the total productive 
area leased. 

The DoF has a Site Allocation Policy 
which guides the principles the 
Department uses to allocate sites for 
prospective operators within 
aquaculture zones. These policy 
principles are set out in Fisheries 
Occasional Publication No. 127: 
Aquaculture Development Zones in 
Western Australia: Policy principles 
relating to considerations for 
aquaculture licences and leases.  
FOP No. 127 is available at: 
http://www.fish.wa.gov.au/Documents/occasional_publications/fop127.pdf 

Marine 
Fishfarmers 
Association of 
WA (Inc) 

The submitter considers the potential prescriptive nature of rotation of 
sea-cage locations for the purposes of fallowing may have an impact 
biosecurity measures that are considered to be commonplace within the 
aquaculture industry.   
 
The submitter considers that separation of year classes (separation of 
juveniles from adults) would be good management practice in order to 
manage effectively the risk of parasites and disease in the farmed fish 
stock should they occur. 

DoF has noted these comments. 
Licence conditions, MEMP 
requirements and zone management 
plans, once implemented, will enable 
strong fish health controls to be put in 
place.  

Marine 
Fishfarmers 
Association of 
WA (Inc) 

The submitter does not support the on-going use of the Norwegian 
standards as recommended in the PER as they are not suited to 
Australia’s Mid-West. 

The PER is a document that provides 
the public with information about how 
the strategic proposal will operate. 
The Plans (e.g. EMMP and MFIMP) 
are (along with Ministerial Conditions) 
the components that operators in the 
MWADZ will be required to comply 
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with. 
In response to public submissions the 
Department has reviewed the EMMP 
and MFIMP and is recommending 
best practice standards that draw from 
the ACWA code for marine finfish.  

Marine 
Fishfarmers 
Association of 
WA (Inc) 

The submitter recommends delaying the approval/commencement of the 

proposal until such time that the Aquatic Resource Management Bill is 

considered and passed by both Houses of Parliament to avoid any 

decisions made being contrary to the Bill. 

The assessment process is to provide 
environmental approval for a strategic 
proposal in the Abrolhos Islands for 
the commercial scale aquaculture of 
marine finfish. This is assessed under 
s.43 of the EP Act and as such the 
environmental approval is not being 
considered under Department 
legislation. The delay of the proposal 
until such time as the ARMB is passed 
and proclaimed (following the 
development of regulations) is 
irrelevant. 

Marine 
Fishfarmers 
Association of 
WA (Inc) 

The submitter notes that future proponents will require approval under 
both the EP Act and FRMA Act and considers that best regulatory 
practice would suggest there be clarity as to the head of power that will 
be managing compliance. 

Compliance is regulated under both 
Acts. 
Ministerial Approval (including 
environmental approval) occurs under 
the EP Act; the Zone itself is declared 
under the FMRA and operational 
plans are then required by the 
Department.  
It is not possible to determine a single 
head power for activity within the 
MWADZ.  

Marine The submitter considers that the numerous documents and regulatory The Department acknowledges there 
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Fishfarmers 
Association of 
WA (Inc) 

requirements as listed in Section 2.2 Management Policy (Appendix 3 of 
the PER) that exist to manage the proposed zone and presents difficulty 
in terms of exercising the management controls set out in the PER.  The 
submitter acknowledges that the draft MWADZ Management Policy is 
considered to be sound, however due to inconsistencies or ambiguities 
that exist between the numerous documents and regulatory 
requirements, there is potential for staff to adopt different practices and 

inadvertently make the operator non‐compliant, despite best efforts in 
training and quality management.    

are inconsistencies between the PER 
and the technical appendices, 
including the Zone Management 
Policy. The EMMP and the MFIMP in 
particular, have been amended in 
response to submissions. 
Inconsistences between these 
documents and the draft MWADZ 
Management Policy will result in the 
amendment of the Policy to be 
consistent with other plans that 
operators will be required to adhere 
to. 

Marine 
Fishfarmers 
Association of 
WA (Inc) 

Clarity is sought as to how the proposed MWADZ might interact with the 
Houghtman Abrolhos Islands Management Plan (Fisheries Management 
Paper No. 260). 

The Department’s Aquaculture 
Objective for the Houtman Abrolhos 
Management Plan is “To ensure that 
aquaculture activities are managed 
consistent with an ecosystem-based 
approach, maintaining the 
environmental and cultural heritage 
values of the Abrolhos”. This is to 
specifically address a number of key 
issues including resource sharing, 
lack of infrastructure and public 
perception of aquaculture; 
The PER and associated 
documentation for the MWADZ 
specifically address environmental 
and culture heritage issues as 
prescribed by the Environmental 
Scoping Document; 
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Cultural Heritage is specifically 
addressed in S.12 of the PER; 
resource sharing has been addressed 
during the site selection process and 
any outstanding issues will be 
addressed according to overarching 
Department legislation and policy;  
The Department does not consider 
that there is any measurable 
inconsistency between FMP 260 and 
the development of the MWADZ. 

Marine 
Fishfarmers 
Association of 
WA (Inc) 

The submitter has noted that the PER does not adequately present or 
consider the DoF’s intended approach to the EMMP for the zone where 
the standing biomass is far less than the ‘worst case situation’ of 24,000 
tonnes.  It is considered logical to expect the activity in the zone would 
occur in stages and therefore will scale up over time however the 
proposed monitoring program does not reflect this. 
 
The environmental management conditions are not considered to be 
appropriately scaled to the likelihood of unacceptable or irreversible 
impacts, nor the consequence of the most likely impacts. 

The Department has liaised 
extensively with stakeholders and 
agrees EMMP should (a) be scaled  to 
the level of risk (b) be set as an 
interim plan to b reviewed after the 
first 5 years of operation and (c) 
designate monitoring stations as 
either compliance or ‘information 
gathering’.  
 
It is expected that at the completion of 
the five year period, the revised 
program will:  
 

 Be extended to distances 200 m 
and 300 m downstream of the 
prevailing current of the sea cages, 
with a requirement for fixed 
monitoring stations at the HEPA 
boundary 
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 Allow for an increase in the 
number of monitoring transects, 
probably to adjoining sea cage 
clusters 

 Allow for a change in the infauna 
criteria based on learnings in the 
first 5 years  

 Focus on only one side of the sea 
cages (once the prevailing current 
direction and its effect on the 
benthic footprint are understood)  

 Retain zone boundary compliance 
(HEPA) and reference sites 

 Retain the requirement to fly towed 
video surveys 

 Be of reduced sampling frequency 
(with the frequency to be 
negotiated)   

Department of 
Transport 

DOT has no objection to the proposed fin fish aquaculture leases in the 
southern part of the Abrolhos Islands Fish Habitat Protection Area. If 
approval is granted DOT will assess lighting and marking requirements 
as per the "Guidance Statement for Evaluating and Determining 
Categories of Marking and Lighting for Aquaculture and Pearling Leases 
and Licenses". 

Noted. The Department will require 
operators to adhere to the DoT’s 
“Guidance Statement for Evaluating 
and Determining Categories of 
Marking and Lighting for Aquaculture 
and Pearling Leases and Licenses”. 
Such information will be contained in 
the individual derived proposals. 
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Purpose of review Respond to DPaW Recommendations and Discussion points  

 
 Department of Parks and Wildlife (DPaW) DoF 

Item 
No. Issue Recommendation  Reviewer discussion Response 

1 
Threatened 

fauna (ranked 
vulnerable) 

Recommendation 1: That  if the 
strategic  proposal  is 
considered acceptable,  a 
condition of  approval  is  
applied requiring the 
developments in the 
aquaculture zone to have no 
negative impact (direct  and 
indirect) on Neophoca cinerea 
(Australian  sea  lion)  
individuals  and  the  population  
as  a  result  of  the  
implementation  of  the  
strategic assessment proposal. 

 Australian sea lions are threatened fauna, ranked 
vulnerable.  The Australian sea lion is characterised by 
low fecundity, with females not reaching sexual maturity 
until four to six years old (Kirkwood and Goldsworthy 
2013) and then producing a single pup every 17.5 
months.  Pup mortalities during the first five months vary 
from 7.1 to 24.3 per cent (Gales et at. 1992).  Of the 58 
known Australian sea lion breeding colonies located 
between the Abrolhos Islands and Pages Islands in 
South Australia (the range of the species' distribution), 51 
colonies, (including the Abrolhos Islands colony) are 
characterised by fewer than 30 pups per breeding cycle 
(DSEWPC 2013a).  As stated in the national Recovery 
Plan for the Australian Sea Lion, "It is therefore important 
to protect all 58 breeding colonies"  {page 15, DSEWPC 
2013).  
 
Female sea lions exhibit extreme site fidelity returning 
exclusively to their birth colony to breed (Campbell et al. 
2008).  The low fecundity, site fidelity, and asynchrony of 
breeding cycles among different Australian sea lion 
colonies limits gene flow and has resulted in high levels 
of genetic subdivision within the overall population to the 
extent that each colony should be considered as a 
separate management unit (Moritz 1994, cited in 

The Department of Fisheries (Department) shares DPaWs 
concerns that the MWADZ does not have a significant 
negative impact Australian sea lion colonies in the Abrolhos 
Islands.  In response to submission received during the PER 
period, the Marine Fauna Interaction Management Plan 
(MFIMP) has been revised to include an Adaptive 
Management Strategy (AMS). The AMS provides a 
mechanism for management review in the event of an 
unacceptable level of adverse interactions with the threshold 
to trigger a review set at three entanglements, or one 
mortality.  
 
The MFIMP also focuses on best-practice management and 
mitigation strategies that have proven effective for managing 
interactions between marine finfish operations and marine 
fauna in other jurisdictions.  
 
For the MFIMP, an interaction means “any physical contact an 
individual (person), boat or gear has with a protected species 
that causes, or may cause death, injury or stress for the 
animal. This includes all catching (hooked, netted, entangled) 
and collisions as well as interactions that occur off the boats 
with an individual or individuals of these species.” This follows 
the accepted definition used by the Australian Fisheries 
Management Authority to define interactions with Endangered, 
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No. Issue Recommendation  Reviewer discussion Response 

Campbell 2005).  As a consequence of negligible 
external recruitment, individual Australian sea lion 
breeding colonies such as the Abrolhos Islands colony, 
have little or no capacity to re-establish if lost; 
subsequently "...recolonisation of extinct breeding 
colonies is unlikely" (page 6, DSEWPC 2013a). 
 
Based on an analysis of historical  accounts dating  back  
to 1629,  Campbell  (2005)  estimated that  the pristine 
Abrolhos Islands Australian  sea lion colony consisted  of 
between 290 and 580 animals. Extensive historical  culls 
and  other  disturbances  significantly  reduced  the  
colony  size  and  Campbell  (2005)  reported  an  
"...estimated population  size  of 76-96  animals  at  the  
Abrolhos  Islands"  (page 19).  There  is no  evidence  
that  this colony  is recovering. 
 
The potential risk of Australian sea lion colony decline 
and extinction in relation to low level, chronic incidental 
mortality has been estimated for a range of colonies, 
including the Abrolhos Island colony, using population 
viability analysis (see Campbell 2008).  Population 
viability analysis provides an estimate of the resilience, 
or capacity of populations to withstand the loss of 
individual animals.  The population viability analysis for 
Australian sea lion colonies involved the simulated 
removal of increasing numbers of pre-recruitment 
females under two scenarios; stable populations and 
increasing populations.  Some of the key results of the 
Australian sea lion population viability analysis indicated 
that for the Abrolhos Islands colony:  
•  under the stable population trajectory, less than one 
incidental mortality per breeding cycle was sufficient  
to cause decline of the colony, and less than three 
mortalities would be likely to lead to extirpation of the  

Threatened and Protected species. 
 
The mitigation strategies contained within the MFIMP are 
deliberately non-prescriptive, to allow for adaptive 
management and continuous improvement. Operators will not 
be required to employ specific, defined sea cage types, or 
particular marine fauna exclusion devices.  Operators will 
instead be encouraged to adopt best practice standards and 
adopt methods shown to be successful in other jurisdictions. 
 
The Department acknowledges the cited research, but offers 
the following comments in response. The reference to Moritz 
(1994), cited in Campbell (2005) appears to have been taken 
out of context.  The relevant excerpt from Campbell (2005) is 
shown below: "The pattern of almost exclusive female natal 
site fidelity is important for conservation management 
practices, as genetically distinct colonies should be treated as 
management units" (Moritz 1994 cited in Campbell 2005, p6).  
Campbell (2005).  
 
On the west coast of Western Australia (WA), three of the four 
breeding colonies (North Fisherman Island, Beagle Island and 
the Abrolhos Islands) are fixed for the same mtDNA 
haplotype; i.e., there is some evidence of haplotype sharing 
between the islands, suggesting there is perhaps unlimited 
female-mediated gene flow between the geographically 
separate colonies (Campbell 2005).  Whether this is evidence 
of contemporary gene flow or a product of founder events is 
still unclear and goes to further demonstrate that these 
colonies may not necessarily require consideration as 
separate ‘management units’ (Campbell 2005).  
 
The discussion points are noted. The population viability 
analysis suggested the Abrolhos Island breeding colony along 
with North Fisherman Island and Buller Island colonies (also 
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Item 
No. Issue Recommendation  Reviewer discussion Response 

colony; and  
•  for the increasing population scenario, again, less  than 
one incidental  mortality per breeding  cycle was  
enough to cause decline of the colony, and four 
mortalities per cycle would be likely to lead to extirpation 
of the colony (Figure 13A on page 54, Campbell 2008). 
 
While recognising the limitations in a population viability 
analysis, the results indicate that any additional mortality 
of individual Australian sea lion would represent a 
significant threat to the continued survival of the Abrolhos 
Islands colony and, if the  colony was  lost, a significant 
reduction in the species range.  The proponent should 
therefore be required to adhere to a specific limit in terms 
of direct and/or indirect impact(s) on the species as a 
result of the implementation of this proposal. 
 
To ensure the Abrolhos Islands Australian sea lion 
colony persists, the limit of acceptable impact (direct and 
indirect) on both individuals and the population as a 
result of the implementation of the strategic assessment 
proposal should be set at zero, that is no negative 
impact. 

on the west coast of WA) were at "low risk of threat" 
(Campbell 2008, p.16). 
 
The limitations in the population viability analysis, as 
highlighted by DPaW are important. The results from the 
analysis were heavily influenced by the stochasticity (high 
variability) of the model as the underlying population growth 
rate or trajectory often resulted in a population becoming 
extinct (Campbell 2008).  This pattern was not limited to the 
Abrolhos colony; under the stable trajectory 1-2 mortalities per 
breeding cycle led to a decline in every colony, and 3 
mortalities pushed over half of the colonies to extirpation 
(Campbell 2008). 
 
It is also important to note this modelling exercise constrained 
potential population growth rates to 1% per breeding season, 
when actual growth rates of 6.9% per breeding season have 
been observed for this species (at Dangerous Reef in South 
Australia between 1994 and 2007; DSEWPC 2013a).  The 
finding suggesting that "less than one incidental mortality per 
breeding cycle is sufficient to cause decline of the colony" is 
probably close to the worst case scenario, and much better 
outcomes could be expected under average scenarios.  
 
The viability analysis was based on numerous assumptions 
about the life history parameters of Neophoca cinerea 
(Campbell 2008) leading to considerable uncertainty in the 
model, particularly with regard to predictions about  population 
trajectories and the probability of density-dependent rates of 
demographic traits (Campbell 2008).  Not only were 
alternative life history assumptions not fully explored by the 
model but confidence intervals of model outputs were not 
reported. Any conclusions drawn from the model, including the 
conclusion that a single mortality could result in population 
decline, should therefore be treated with caution.  
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Further Comment: The proposed aquaculture 
development zone is located in close proximity to the 
Abrolhos Island Australian sea lion breeding islands and 
within the foraging range of both adult and young 
animals.   
 
Breeding occurs on at least 16 islands in the Abrolhos 
and the closest breeding island is located 3 km from the 
southern area of the proposed aquaculture development 
zone.  Additional islands are used as haulouts. 
 
A range of Australian sea lion and aquaculture 
interactions leading to potential loss of individuals have  
been identified in the scientific literature and government 
papers (Kemper et at. 2003, DAFF 2007) with 
"Interaction with aquaculture..." (page 13, DSEWPC 
2013) listed as one of the secondary threats in the 
Recovery Plan for the Australian Sea Lion, which also 
includes the objective to "...mitigate the impacts of 
aquaculture operations on Australian sea lion 
populations" (page 14, DSEWPC 2013). 
 
One of the mitigation measures thought to minimise 
interactions with, and therefore risks to, Australian sea 
lion populations, is the sitting of fish farms away from, or 
applying a buffer around, Australian sea lion breeding 
and haulout sites.  The National Strategy to Address 
Interactions between Humans and Seals: Fisheries, 
Aquaculture and Tourism states that "farms  that are 
most vulnerable to seal interactions are those that are 
located within, or adjacent to, major seal foraging areas"  
(page 9, DAFF 2006), while the National Assessment of 
Interactions between Humans and Seals: Fisheries, 
Aquaculture and Tourism indicates that  "...the siting of 
tuna farming pens away from seal colonies and haul-outs 

All efforts have been made to ensure placement of the 
MWADZ is acceptable to a broad range of stakeholders.  The 
placement of the southern area in particular follows earlier 
decisions and approvals, which substantially predate the 
MWADZ strategic assessment.  
 
Most records of Australian sea lions within the Abrolhos 
Islands are from the Easter and Pelsaert Groups of the 
Abrolhos Islands (Campbell 2005, Campbell 2008), with the 
greatest number recorded at the Easter Group, located some 
9.5 km from proposed northern MWADZ boundary (Campbell 
2005, Campbell 2008).   
 
In the Abrolhos Islands, Australian sea lions have been found 
to forage in very shallow waters (<10 m) with small foraging 
ranges (<10 km) (Campbell 2008).  The proposed southern 
area of the MWADZ is within the <10km foraging radius, but in 
waters 25-50 m deep. This is beyond the documented 
foraging depth of the species at the Abrolhos Islands - thus 
mitigating these risks to some extent.   
 
The review by Goldsworthy et al. (2009) was applied in a 
South Australian context and its findings are not necessarily 
applicable to west coast Australian breeding sites, where 
Abrolhos sea lions exhibit smaller and shallower foraging 
ranges (Campbell 2008).  Their review also offers qualifying 
statements in that risks associated with aquaculture 
interactions need to be assessed on a site-by-site basis. 
 
In addition, the holder of the existing licence in the southern 
area of the MWADZ currently operates a finfish trial site 
(recently set to expand) in Champion Bay under a separate 
licence. The operator, who has been operating in the 
Champion Bay site on and off for the past eight years, has 
recently ramped up production, moving from an inshore 
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is thought to  reduce potential interactions" (page 74, 
DAFF 2007). 
 
Research by the South Australian Research and 
Development Institute (SARDI) indicates that the five 
kilometre buffer around Australian sea lion breeding sites 
applied in South Australia may not be large enough and 
should be reviewed. Goldsworthy et al. (2009) states  
"...given the high vulnerability (risk of  extinction) of small 
[Australian sea  lion  -  ASL] colonies, the recommended 
buffer of 5 km for minor colonies should be reviewed and 
we recommend that, as a starting point, a minimum 15 
km buffer zone be adopted for all ASL colonies" (page 
173).   
 
The three kilometre distance between the southern 
portion of the proposed aquaculture zone and the 
nearest Abrolhos Island breeding site, as well as its close 
proximity to other breeding and haulout sites, presents  a 
high risk of Australian sea lion interactions, including 
negative interactions, with the proposal. Australian sea 
lions are likely to be an ongoing management issue for 
the zone that requires the risk(s) to be assessed for 
individual derived proposals and the development of 
effective monitoring and management strategies for 
those proposals where the risk to Australian sea lions is 
considered manageable. 

testing site associated with the TAFE facility to its offshore 
licensed area (still within Champion Bay). There is a haul out 
colony of male ASLs known to frequent the Western Wall of 
the Port, well within foraging distance of both the historical 
inshore test site and the current offshore site. The operator 
has kept extensive monitoring records (as required by the 
Department) through all operational periods and has never 
recorded a single negative interaction. ASLs have been seen 
in the vicinity of the sea cage; however, there has never been 
an entanglement or a mortality.  

2 

Conservation 
significant 
values, 
particularly 
threatened 
species for 
derived 
proposals 

Recommendation 2: That, if the 
strategic proposal is considered 
acceptable, condition(s) or other 
element(s) of approval are 
applied that require the 
following for derived proposals: 
• clear identification of all 

conservation significant 

There is a need for clear and specific conditions if the 
proposal is considered acceptable to ensure 
conservation significant values are not unacceptably 
impacted by derived proposals and that impacts of 
derived proposals are considered, and appropriately 
avoided, minimised, monitored, managed and mitigated. 
 
The threatened species known from the zone and at 

DoF acknowledges DPaWs recommendations.  With regard to 
Point 1, noting the many caveats about the accuracy of 
existing life history data and understanding of population 
status, DoF contends that the "baseline state of ... Australian 
sea lion populations and usage patterns (breeding, haul-out 
and foraging)" has already been described by several authors 
(Gales 1994, Campbell 2005, Campbell 2008). For example, 
existing satellite telemetry data from Australian sea lions 
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values (threatened fauna 
etc.) that are at potential 
risk of impacts (direct and 
indirect) from derived 
proposals and an 
understanding of the nature 
and scale of risks 

• a process to ensure there is 
an adequate understanding 
of the baseline state of 
potentially affected values, 
especially Australian sea 
lion populations and usage 
patterns (breeding, haulout 
and foraging) and 
threatened birds, prior to 
activities being approved 

• the development and 
implementation of robust 
monitoring, management 
and contingency measures, 
to the requirements of the 
Minister  for Environment 
on advice of Parks and 
Wildlife, that provide a clear 
mechanism to 
comprehensively 
demonstrate and ensure 
that there are no 
unacceptable impacts from 
the derived proposals on 
conservation significant 
values, particularly 
threatened species. 

most risk include Australian sea lion and the threatened 
bird species, including the Australian lesser noddy 
{Anous tenuirostris melanops) (threatened fauna, ranked 
endangered) and fairy tern (Sterna nereis nereis) 
(threatened fauna, ranked vulnerable).  As there could be 
changes to the conservation significant taxa and listings 
in the future, it is recommended that the conditions are 
robust and flexible enough to allow for such changes. 

tagged in the Abrolhos Islands have been used to inform 
mathematical simulation models of sea lion movements in 
relation to the distribution and intensity of commercial fishing 
effort in the region (Campbell 2008).  While this model could 
be used to provide more empirically-based predictions of 
potential encounter rates with aquaculture facilities, those 
movement data suggest that Abrolhos sea lions' natural 
foraging area rarely extends to the proposed Northern Area, or 
even the proposed Southern Area of the MWADZ. 
 
It should be noted that Australian sea lion entanglements and 
deaths in aquaculture facilities are extremely rare (Kemper et 
al 2003).  With appropriate management measures in place, 
there is little evidence that the proposed aquaculture activities 
might result in deaths of Australian sea lions. 
 
With regard to Point 2, the PER contains a robust review of 
the potentially threatened values, and includes a detailed 
overview of marine fauna occurrence and distribution. The 
understanding provided by this review is considered adequate. 
 
In response to Point 3 the Department has amended the 
MFIMP to include an AMS as described above. The amended 
MFIMP is a component of the Department’s response to 
submissions. Further, this plan along with the results of 
monitoring will be reviewed after the first five years of 
operations. 
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3 
Species 

management 

Recommendation 3: That  if the  
strategic proposal  is considered 
acceptable,  a condition of  
approval  is applied  
requiring the Mid  West 
Aquaculture Development  Zone 
Environmental Monitoring  and 
Management Plan  (EMMP, 
Appendix 2), and  Mid West 
Aquaculture  Development Zone  
Marine  Fauna Interaction 
Management  Plan (MFIMP,  
Appendix 5) (or a single  
combined management plan)  
be further developed in 
consultation  with Parks and  
Wildlife  
and relevant experts to the  
satisfaction of the CEO. The 
monitoring and management 
plan(s) should  be finalised  
prior to the commencement of  
any development activities so  
that it  includes more 
appropriate management  and  
monitoring of conservation 
significant values, specifically  
Australian sea lion and 
threatened  bird species, during  
construction, operation and 
decommissioning. 

Based on experience in Australia and other countries 
"...interactions between marine mammals and  
finfish farms should be considered as inevitable"  (page 
219, Kemper et al. 2003), and some interactions with bird 
species, "...will occur even with best practice" (page 63, 
Appendix 1D).  On this basis, robust monitoring and 
management measures are required to be developed 
and conditioned to address the risk(s) to conservation 
significant values, particularly Australian sea lions and 
threatened birds. 
The department notes that the PER documentation 
focuses on potential impacts on seabirds, but does not 
appear to provide an equivalent focus on Australian sea 
lion vulnerabilities and threat pathways.  Parks and 
Wildlife considers that of the threatened species that are 
known to occur at the Abrolhos Islands, it is the 
Australian sea lion that is at the greatest risk from the 
proposed aquaculture development.  The risks to 
threatened bird species relate primarily to potential 
increases in populations of other species (increaser 
species), which, if rigorously monitored, could be culled 
as a last option.  There is no such last option for the 
Abrolhos Islands  Australian sea lion colony, for which 
the survival of every individual is significant.  The future 
of the Abrolhos Islands Australian sea lion colony is 
reliant on the adoption of an appropriate standard of 
infrastructure design, operational procedures and 
protocols, and monitoring and management measures, 
including the implementation of contingencies as part of 
an adaptive management framework. 
 
The proponent's engagement of expert ornithologists 
with extensive experience in the Abrolhos Islands, and 
the breadth of work required of these consultants has led 
to the preparation of a comprehensive risk assessment 

The Department agrees with DPAW’s recommendation that 
the two management plans should be approved and finalised 
prior to commencement of operations.  In consultation with the 
Office of the Environmental Protection Authority (OEPA), the 
EMMP and the MFIMP have been modified such that the 
EMMP deals exclusively with water and sediment quality, and 
the MFIMP exclusively with marine fauna.  
 
The MFIMP has been significantly revised in response to 
comments provided by OEPA, DPaW, the Marine Fishfarmers 
Association of WA (Inc) and other stakeholders.  The intent of 
the revised MFIMP is to provide practical direction for 
aquaculture operators together with a suite of achievable 
mitigation and management strategies.  As, also described 
above the MFIMP includes an AMS, which allows for changes 
to the management arrangements if the number of negative 
interactions is deemed unacceptable (1 mortality, 3 
entanglements).  
 
The Department agrees there is potential for interactions 
between ASLs and the proposed MWADZ; however, an 
important point is that the primary threats to Australian sea 
lions are actually fishery bycatch (Gales et al 1994, Page et al 
2004, Shaughnessy et al 2003, Goldsworthy et al 2007, 
Goldsworthy et al 2010, Hamer et al 2013, DSEWPC 2013) 
and entanglements in marine debris, such as plastic bags 
(Page et al 2004, Shaughnessy et al 2006).   
 
Marine aquaculture is listed as a secondary threat along with 
habitat degradation, human disturbance, direct killing, disease, 
pollution, oil spills, noise, competition and prey depletion and 
climate change (DSEWPaC 2013).  Further, entanglement in 
marine finfish gear is seen as a ‘secondary issue’ under the 
secondary threat category. Loss of sea grass habitat as a 
result of intertidal and nearshore aquaculture operations are 
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for birds, including the identification and analysis of each 
threat pathway with estimates of both inherent and 
residual risks after the implementation of listed mitigation 
measures.  It is noted that even with the implementation 
of best practice mitigation measures, the residual risk 
category allocated by the consultants to two of the 13 
threat pathways for seabirds does not fall below a 
moderate level. 
 
Despite the significance and vulnerability of the Abrolhos 
Islands Australian sea lion colony, neither the marine 
fauna technical report (Appendix 1A) nor the PER 
present a comprehensive risk assessment that includes 
the identification and analysis of each threat pathway 
with estimates of both inherent, and residual risks after 
the implementation of mitigation measures.  The 
department is of the view that even with the 
implementation of mitigation measures, residual risks to 
Australian sea lion remain; for example from attraction to 
aquaculture infrastructure leading to altered foraging and 
potential dependency, entanglement/entrapment with the 
possibility of serious injury or death, and enhanced 
predation by sharks also likely to be attracted to the sea 
cages. 
 
Central to the protection of Australian sea lions and 
threatened bird species is the implementation of a 
monitoring program that is both scientifically rigorous and 
clearly linked to management measures that will be 
implemented at predefined trigger and threshold levels 
for the strategic assessment and derived proposals.  In 
the absence of a clear pathway from data collection to 
the implementation of remedial management measures, 
the EMMP and MFIMP do not fully demonstrate that risks 
to Australian sea lions and threatened bird species are 

considered more problematic for ASLs, noting the dominant 
components of their diet are associated with this habitat type. 
The Department believes it is important to consider and 
evaluate the risks in this context.  
 
DPaW has also outlined its expectation that any injury or 
mortality to an Australian sea lion should trigger a thorough 
review of causes to ensure that they are remediated. The 
AMS addresses this request. Three entanglements or one 
death of an ASL will result in a report, review and response 
trigger. Resultant action will be dependent on consultation with 
the operator, the Department, DPaW and OEPA and will be to 
the satisfaction of the CEO of the OEPA. . Responses 
contained within the AMS may include the requirement for 
operators to undertake a review of the circumstances leading 
to the interaction and what can be done to reduce the risk in 
future.  
 
DPaW’s suggestions regarding the content of the MFMP are 
noted.  The MFIMP and the EMMP contain quantitative and 
qualitative monitoring requirements. These extend to 
quantitative assessments of marine fauna interactions with 
sea cage and, or, related aquaculture infrastructure.  Baseline 
data are not required for this assessment.  
 
While experts were consulted during the EIA phase of the 
strategic assessment, it is not anticipated that their services 
will be required on an ongoing basis. Notwithstanding, should 
a threshold breach occur, experts will be consulted as and 
when required. 
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likely to be effectively managed.  Commensurate with the 
vulnerability of the Abrolhos Islands Australian sea lion 
colony, Parks and Wildlife would expect the injury or loss 
of an Australian sea lion individual to trigger a thorough 
review of causes to ensure that they are remediated.  
Continued operation of an activity, in circumstances 
where Australian sea lion losses cannot be prevented, is 
predicted in the population viability analysis to lead to the 
extinction of this colony and a significant reduction in the 
species range. 
 
Based on best practice from Australia and around the  
world, effective monitoring programs require: 
 
• scientifically robust sampling  design using  

quantitative measures  of parameters  that 
adequately assess all threat pathways (the proposed 
"Semi-quantitative and qualitative measurements 
"should  not be relied on, page 272 of the  PER); 

• adequate baseline information for  Australian sea 
lions as well as birds;  

• the regular and ongoing engagement of independent 
experts as well as operator observations. 

4 Sea cage 
design 

Recommendation 4: That, if the 
strategic proposal is considered 
acceptable, a condition(s) of 
approval is applied that ensures 
that the design and use of sea 
cages incorporates appropriate 
standards to avoid and/or 
minimise risk to conservation 
significant fauna, specifically 
Australian sea lions and 
threatened bird species. 

Parks and Wildlife supports the best practice design 
components incorporated in the indicative sea cage 
presented in Figure 2-3 on page 21 of the PER, but it 
remains unclear which components of this indicative 
design will be implemented by the proponent and derived 
proposals, and there is some inconsistency in the 
information provided.  In relation to bird netting, the 
EMMP states "...wherever practicable, the above water  
portion of the sea-cages should be completely enclosed 
in bird netting  of an appropriate mesh size" (page 32) 
but later states "...sea-cages will be completely enclosed 
by bird netting" (page 32).  The MFIMP states that aerial 

The Department notes DPaW’s recommendation with regard 
to infrastructure design and further acknowledges the 
inconsistencies between documents.  
 
The Department can confirm that the “sea fortress” cages 
depicted in both the PER and the MFIMP were for illustration 
purposes and may not be used in WA. Instead, cages similar 
to those in South Australian finfish operations will be used, 
where they are best practice for ASL management.  
 
The revised MFIMP and associated AMS are considered 
commensurate with the level of risk and deliberately non-
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bird netting is mandatory and adds a requirement for 
subsurface anti-predator netting to prevent diving birds 
from entering the cages; "...anti-predator netting (with 
mesh sizes 60 millimetres bar-width or less) will be 
mandatory on sea cages" (page 20). 
 
In relation to predator netting to exclude marine 
mammals and reptiles, the PER indicates that sea cages 
will be "...fitted with anti-predator nets or equivalent..." 
(page 19).  The MFIMP states "...durable fish nets 
(heavy-duty single barrier) and (as required) external 
anti-predator nets (double barrier) will be used to avoid 
predation on farmed stock by sea lions, sharks and 
dolphins" (page 20).  This appears to imply that predator 
netting may or may not be used, however another 
section in the document states that "Operators are 
required to use durable fish nets (heavy duty, single 
barrier) and external anti-predator nets (double barrier) to 
avoid predation on farmed stock by sea lions, sharks and 
dolphins" (page 16).  The EMMP states that "...the 
operation will utilize external predator exclusion nets 
(double barrier) or, as required, rigid predator-exclusion 
mesh (single barrier) to avoid predation on farmed stock 
by sea lions, sharks and dolphins; mesh sizes greater 
than 15 cm in diameter have been shown to reduce 
incidence of entanglements"  (page 36).  
 
The proponent should provide further information and 
clarify the standards that will be applied to subsurface 
bird, and marine wildlife predator exclusion netting, and 
how one or both of these predator nets are to be installed 
to avoid risk(s) of fauna entanglement and entrapment. 
 
An analysis of potential risks to fauna posed by different 
mesh sizes would assist with the assessment.  As the 

prescriptive to allow for an adaptive management approach 
and continuous improvement in managing interactions with 
marine fauna.  
 
The Department also notes the following: (a) aquaculture 
activities will commence slowly with incremental increases in 
production; (b) operators will be required to ensure 
infrastructure is in good working order;  (c) operators will be 
required to report all marine fauna interactions and report the 
results annually and (d) the MFIMP includes an AMS, whereby 
the mitigation methods will be reviewed and may be improved 
in response to triggering of the threshold. Further, this plan 
along with the results of monitoring will be reviewed after the 
first five years of operations. 
 
 



 

T:\631-Assessment and Compliance Services\Shared Data\Infrastructure Branch\1.Formals\Asst 1972 Midwest Aquaculture Zone\MWADZ Final Report and Conditions\20161109 Response to DPaW 
submissions.docm 11 
 

 Department of Parks and Wildlife (DPaW) DoF 

Item 
No. Issue Recommendation  Reviewer discussion Response 

proposed infrastructure is located within the foraging 
grounds of both adult and young Australian sea lions, the 
potential for entanglement and entrapment should be 
taken into account. 

5 Sensitive 
seasons 

 

In addition to the PER identifying the annual southern 
migration of humpback whales Megaptera novaeangliae 
(conservation dependent fauna) as a sensitive season 
and that during this period, loud and sudden noises 
should be avoided and vessel fauna observers should be 
vigilant to avoid collision, the department advises of the 
following additional sensitive periods that may require 
additional management: 
• Australian sea lion breeding occurs every 17.5 

months.  To minimise disturbance, island breeding 
sites should be avoided, and after the pups start 
swimming, extra vigilance should  be taken  to avoid  
vessel strike. Loud and sudden noises should also 
be avoided during Australian sea lion breeding 
periods. 

• There is some variation in the nesting seasons of 
Australian lesser noddy and fairy tern but they 
usually occur between August and February. Unless 
trained by an ornithological expert on how to 
approach and monitor these breeding colonies, 
operators should avoid the rookeries while the birds 
are breeding. 

• Hutton's shearwater Puffinus huttoni (threatened 
fauna, ranked endangered) migrates through the 
area in late spring.  All shearwaters are vulnerable to 
disorientation caused by artificial light which can 
result in collision causing injury or death.  Particular 
care  is therefore needed to minimise light spill 
during late spring.  Light spill also has the potential 
to generate significant impacts through the provision 
of a night time source of food for increaser species.  

Where practicable, aquaculture operators will apply the 
additional management and take extra care suggested during 
sensitive seasons.  Appropriate mitigations measures are 
outlined in the MFIMP.  Based on its discussions with possible 
project proponents, staff employed to work in the MWADZ are 
likely to be based at sea on purpose-built accommodation 
vessel; consequently, they would be unlikely to encroach upon 
island breeding colonies.  
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Flashing navigational lights should be used unless 
determined unsafe by the Department of Transport. 

6 Vessel speed  

The proponent indicates that vessel speed will be 
reduced to 15 knots within the aquaculture zone.  It is 
understood that the typical slow vessel speed that is 
applied to prevent vessel strike on fauna is 8 to 10 knots. 

Noted.  If marine fauna are observed then vessel speeds will 
be reduced to safe levels.  

7 
Animal 

handling  

Additional information on how some of the potential 
wildlife scenarios would be addressed requires  
additional consideration by the proponent; in particular, 
how a tangled Australian sea lion might be approached 
and evicted if an individual entered and became 
enclosed within a sea cage.  Parks and Wildlife can be 
contacted for further discussion on this matter. 

Should an ASL become entangled, operators will contact 
DPaW for assistance. This requirement is contained in the 
revised MFIMP. 

8 Conservation 
status 

 

Tables 9.3 and 9.5 on pages 196 and 206 of the PER do 
not accurately reflect the current conservation status of 
specially protected fauna as published in the  
Government Gazette of November 2015 
(httDs://www.dDaw.wa.oov.au/imaQes/documents/Dlants
-animals/threatened-SDecies/Listinas/2015  fauna  
notice.odf).  
 
Corrections are provided below:  
• Humpback whale (Megaptera novaeangliae) is specially 
protected fauna - conservation dependent.  
•  Australian sea lion (Neophoca  cinerea) is threatened  
fauna, ranked vulnerable.  
•  Dugong (Dugong dugon) is  specially protected fauna  
-  other.  
• Australian lesser noddy (Anous  tenuirostris melanops) 
is threatened fauna,  ranked endangered.  
•  Indian yellow-nosed albatross (Thalassarche carteri) is 
threatened  fauna, ranked endangered.  
•  Black browed albatross (Thalassarche melanophris) is 
threatened  fauna, ranked endangered.  

The Department acknowledge DPaW’s comment regarding 
the conservation status of protected fauna. The corrections 
are noted.  
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•  Mutton's shearwater (Puffinus huttoni) is threatened 
fauna  ranked, endangered.  
•  Fairy tern (Sterna nereis nereis) is  threatened fauna, 
ranked vulnerable.  
•  Migratory birds protected under an international  
agreement are listed under Schedule 5, not Schedule 3 
of the Wildlife Conservation (Specially Protected Fauna) 
Notice 2015.  
•  The eastern reef egret (Egreta sacra) and the white-
bellied sea eagle (Haliaeetus leucogaster) are not listed 
under provisions of the Wildlife Conservation Act 1950. 
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Executive Summary 

The Marine Fauna Interaction Management Plan (MFIMP) is designed to achieve the 

Environmental Protection Authority’s Objective for Marine Fauna: “To maintain the 

diversity, geographic distribution and viability of fauna at the species and population 

levels” and the proposal specific objective that the MWADZ will have no adverse 

impact on the viability and persistence of the Abrolhos Islands populations of 

Australian sea lions or threatened sea birds. More specifically the MFIMP provides a 

practical set of management and mitigation measures to address potential impacts to 

marine fauna. This MFIMP is based on a combination of best available data for 

marine fauna species found in the Houtman Abrolhos Islands and best practice 

aquaculture measures used in other jurisdictions. 

While the MFIMP broadly addresses potential impacts for all marine fauna, an 

Adaptive Management Strategy (AMS), which focuses on the Endangered, 

Threatened and Protected species (ETPs) (including Australian sea lions (ASL)), has 

also been developed. The AMS provides a mechanism for management review in 

the event of an unacceptable level of adverse interactions with thresholds that trigger 

a management review (most conservatively set for ASLs and other marine mammals 

at one mortality or three entanglements). Sea cage design and farm maintenance 

are important for limiting negative interactions between marine fauna (including 

ASLs) and aquaculture infrastructure. Although the Department of Fisheries 

(Department) is not prescriptive in its approach to individual operator farm design, 

cages are likely to be similar to those already successfully employed in South 

Australia. The reason for this is threefold. 

1. Such best practice designs allow operators to comply with the Environmental 

Code of Practice For The Sustainable Development of Western Australia’s 

Marine Finfish Aquaculture Industry (thus demonstrating commitment to 

environmentally sustainable development). 

2. It makes economic and social sense. Stock losses and damage to 

aquaculture gear are expensive and negative interactions with marine fauna 

(particularly ETPs) are damaging to the reputation of operators and the 

industry in general. 

3. Its efficacy has been tested. Such practices are currently used in other 

jurisdictions with investigation into the potential impacts of marine finfish 

aquaculture determining the key measures to avoid negative interactions 

relating directly to cage design and maintenance and feed inputs (that is,  

farm maintenance) (DotE 2001).  

To meet a) the EPA and b) the project-specific objective for marine fauna, operators 

will be required to implement the following measures – 

 Predator exclusions mandatory on sea cages: 
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o operators are required to use durable (heavy duty) fish nets to exclude 

predators and avoid predation on farmed stock by sea lions, sharks 

and dolphins; 

o sea lion jump fences of an appropriate height; 

o appropriate bird exclusion mechanisms; for example, taut overhead 

bird netting to prevent access to stock and feed. 

 Sea cage netting to be inspected regularly (weather permitting) to ensure its 

integrity is intact, free from debris and maintained to a standard that will 

minimise entanglement. 

 Rigorous maintenance programs for all aquaculture infrastructure, particularly 

nets, ropes and cages, to be implemented to ensure there is limited capacity 

for entanglement of wildlife. 

 Nets, ropes and cages maintained in proper working order; being taut, without 

fouling where possible and without holes that may cause entanglement of 

wildlife. 

 All practicable measures taken to prevent marine mammals, turtles and 

seabirds from gaining access to or reward from the aquaculture operation: 

o feeding protocols to be observed to minimise the amount of uneaten 

feed entering the surrounding water; 

o to discourage predation by marine fauna, dead or moribund fish are to 

be removed regularly (weather permitting) and disposed of at silage, 

landfill or recycling plant. 

Such an approach addresses the overwhelming evidence that the most suitable long 

term measures to reduce risk to ETPs involve:  

 avoiding accidental and deliberate provisioning of wildlife through appropriate 
feed management arrangements including removal of any dead fish; and 

 the risk to of wildlife entrapment and entanglement is minimised through the 
design of aquaculture gear (including sea cages) and operational 
management using best practice (Kemper et al, 2003). 
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1. Introduction 

1.1 Purpose  

The Marine Fauna Interaction Management Plan (MFIMP) provides a practical 

approach to managing marine fauna interactions in the proposed Mid West 

Aquaculture Development Zone (MWADZ), situated in the Houtman Abrolhos 

Islands, (hereafter the Abrolhos Islands). Figure 1 provides a map of the Pelsaert 

and Easter groups of islands.   

The MFIMP is an outcome-based plan that seeks to minimise potential impacts to 

marine mammals (particularly Australian sea lions), marine reptiles, seabirds and 

endangered, threatened and protected (ETP) finfish that occur in the Abrolhos 

Islands and the MWADZ. The MFIMP is an interim plan for the first five years of 

operation. If required the MFIMP will be amended to ensure its Objectives are being 

met.  

Under the MFIMP, routine monitoring is restricted to ETP marine fauna, and divided 

into reportable and non-reportable monitoring. Sightings are non-reportable while 

interactions are a reportable occurrence defined as any physical contact an 

individual (person), boat or gear has with a protected species that causes, or may 

cause death, injury or stress for the animal. This includes all catching (hooked, 

netted, entangled) and collisions as well as interactions that occur off the boats with 

an individual or individuals of these species. This definition is consistent with the 

current Australian Fisheries Management Authority (AFMA) definition for protected 

species interactions under the Environment Protection and Biodiversity Conservation 

Act 1997: 

 (http://www.afma.gov.au/wp-content/uploads/2010/06/factsheets_introduction.pdf). 

Key to this MFIMP is the inclusion of an Adaptive Management Strategy (AMS), with 

two AMS feedback loops, one for marine mammals (including ASLs) and one for 

avifauna and ETP finfish. This allows for the evolution of the management 

arrangements in the event marine fauna interactions are found to be unacceptably 

high based on an agreed set of thresholds (with ASL set most conservatively at one 

mortality, three entanglements, see Section 6).  

1.2 Code of Practice  

This MFIMP should be read in conjunction with the Environmental Code of Practice 

For The sustainable Management of Western Australia’s Marine Finfish Aquaculture 

Industry (Code) (DoF/ACWA 2013), (Appendix 1). The Code outlines a series of 

voluntary best practice measures through a documented environmental 

management system (EMS) and recommends continual improvement through 

periodic review of operations. The Code allows operators to demonstrate they are 

operating within the principles of Ecologically Sustainable Development.  Operators 

can demonstrate conformity with this Code by undertaking an Internal Audit (using 

http://www.afma.gov.au/wp-content/uploads/2010/06/factsheets_introduction.pdf
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the ACWA Audit Checklist, which is available on the ACWA website: 

www.aquaculturecouncilwa.com) followed by a self-declaration by the Licensee.  

 

Figure 1 Proposed Mid-West Aquaculture Development Zone 
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1.3 Objective 

The objective of this MFIMP is to ensure the MWADZ: 

a) meets the EPA’s Environmental Principles by adhering to best practice standards 

and demonstrating continuous improvement;  

b) does not put at risk the EPAs objective for Marine Fauna “to maintain the diversity, 

geographic distribution and viability of fauna at the species and population levels”; 

and 

c) meets the project specific objective that “the MWADZ will have no adverse impact 

on the viability and persistence of the Abrolhos Islands populations of Australian sea 

lions or threatened sea birds”.  

2. Existing Environment  

The Abrolhos Islands are a group of islands located approximately 60 km west of 

Geraldton, Western Australia (WA).  The islands are clustered into three main 

groups (from north to south: the Wallabi, Easter and Pelsaert groups) and extend 

over approximately 100 km from the northern to the southern ends.  Both the 

MWADZ and the broader Abrolhos region have high conservation status owing to 

their near-pristine marine environmental qualities and the high socio-economic 

importance of the area.  The following sections outline conservation significant 

marine fauna that have the potential to occur in the MWADZ and greater Abrolhos 

region. 

2.1 Marine Mammals  

In WA, marine mammals are protected under the Wildlife Conservation Act 1950 

(WC Act). Marine mammals are also protected by Commonwealth legislation under 

the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and 

international conventions (CMS, CITES, IUCN) (BHP 2011). 

The Abrolhos Islands and surrounding waters provide important habitats for an array 

of marine mammals, comprising mainly whales, dolphins and sea lions.  Thirty one 

cetacean and two pinniped species are known to occur within a 50 km radius of the 

MWADZ (DoE 2015).  Some species occasionally transit through the area at low 

densities, but there is insufficient information to confirm a definitive presence.  

Conservation significant marine mammal species deemed likely to occur within a 

50 km radius of the MWADZ under the EPBC Act 1999 Protected Matters Search 

tool are the humpback whale, pygmy blue whale, Indo-Pacific bottlenose dolphin, 

common bottlenose dolphin and the Australia sea lion (Table 1).   
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The MFIMP is not entirely prescriptive, particularly in the area of cage design, 

meaning that there is the capacity to innovate for more appropriate solutions as they 

become available. However, operators will be required to demonstrate their 

operations do not result in adverse impacts to ETPs by implementing at the least the 

mitigation measures detailed in the MFIMP. 

Table 1:  Conservation status of marine mammals known or likely to occur in the 
MWADZ proposal area 

Species 

Conservation Status 
Likelihood of occurrence within 
the MWADZ proposal area 

EPBC Act 
WC Act 

Humpback whale 
(Megaptera 
novaeangliae) 

Vulnerable, 
Cetacean 
Migratory 

Not listed 
 

Likely 

Blue whale 
(Balaenoptera 
musculus) 

Endangered, 
Migratory 
Cetacean 

Schedule 2 
 

Unlikely 

Pygmy blue whale 
(Balaenoptera 
musculus brevicauda) 

Endangered, 
Migratory 
Cetacean 

Not listed 
 

Likely 

Bryde’s whale 
(Balaenoptera edeni) 

Migratory 
Cetacean 

Not listed Unlikely 

Southern right whale 
(Eubalaena australis) 

Endangered, 
Migratory 
Cetacean 

Schedule 3 
 

Unlikely 

Killer whale 
(Oricinus orca) 

Migratory 
Cetacean 

Not listed Unlikely 

Indo-Pacific bottlenose 
dolphin 
(Tursiops aduncus) 

Cetacean Not listed Likely 

Bottlenose dolphin 
(Tursiops truncatus) 

Cetacean 

 

Not listed Likely 

Australian sea lion 
(Neophoca cinerea) 

Vulnerable, 
Marine 

Schedule 3 
 

Likely 

Dugong 
(Dugong dugong) 

Marine, 

Migratory 

Schedule 7 
 

Unlikely 

Spinner dolphin 
(Stenella longirostris) 

Marine, 

Migratory 

Not listed Unlikely 

 

2.2 Marine Reptiles  

There are four marine turtle species (the loggerhead, flatback, leatherback and 

green turtles; Table 2) that may occur within a 50 km radius of the MWADZ. (DoE 

2015).  All marine turtles are currently protected under the WC Act and listed as 

vulnerable or endangered and, or, migratory under the EPBC Act.   

Two sea snake species, namely the spectacled (Disteira kingii) and yellow-bellied 

sea snakes (Pelamis platura) are recorded as species that may occur or whose 

habitat may occur in the area (DoE 2015). These sea snake species are not resident 
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at the Abrolhos Islands, but during winter storms they may be transported south to 

the Abrolhos from Shark Bay (DoF 1998). 

Table 2: Conservation status of marine turtle species known or likely to occur 
in the MWADZ proposal area 

Species 
Conservation Status Likelihood of occurrence 

within the MWADZ proposal 
area EPBC Act WC Act 

Green turtle 
(Chelonia mydas) 

Vulnerable, Marine, 
Migratory 

Schedule 3  Likely 

Flatback turtle 
(Natator depressus) 

Vulnerable, Marine, 
Migratory 

Schedule 3 
 

Unlikely 

Loggerhead turtle 
(Caretta caretta) 

Endangered, 
Marine, Migratory 

Schedule 2  Unlikely 

Leatherback turtle 
(Dermochelys 
coriacea) 

Endangered, 
Marine, Migratory 

Schedule 3  Unlikely 

 

2.3 Seabird Overview 

The Abrolhos Islands is the most significant seabird breeding location in the eastern 

Indian Ocean.  Eighty per cent of the brown (common) noddies, 40 per cent of sooty 

terns and all lesser noddies found in Australia nest at the Houtman Abrolhos (Ross 

et al. 1995).  It contains the largest breeding colonies in WA of wedge-tailed 

shearwaters, little shearwaters, white-faced storm petrels, white-bellied sea eagles, 

osprey, caspian terns, crested terns, roseate terns and fairy terns (Storr et al. 1986, 

Surman and Nicholson 2009). The Abrolhos also represents the northernmost 

breeding islands for both the Little Shearwater and White-faced Storm Petrel. 

 

There are 26 seabird species (Table 3) that are known or likely to occur at the 

Abrolhos Islands and have the potential to be found within the MWADZ. Within the 

Pelsaert and Easter groups at the Abrolhos Islands, 17 of these 26 species have 

been confirmed as breeding regularly. These are the white-bellied sea eagle, osprey, 

wedge-tailed shearwater, little shearwater and white-faced storm petrel, Pacific gull, 

silver gull, Caspian tern, crested tern, bridled tern, roseate tern, fairy tern, brown 

noddy, lesser noddy, Eastern reef egret, pied oystercatcher, and pied cormorant 

(Halfmoon Biosciences 2015).  

 

Seabirds are of great ecological significance in the Abrolhos region and have been 

considered carefully in this Plan.  Management strategies for protecting seabirds and 

limiting their interaction with the proposed sea-cage operations are outlined below. 
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Table 3:  The conservation status of marine avifauna species known or likely to occur in the MWADZ proposal area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  * indicates species breeds regularly within the Pelsaert and Easter Groups at the Abrolhos Islands 

Common name Scientific name EPBC Act status 
Wildlife 
Conservation Act 
status 

Presence in the 
vicinity of the 
MMADZ 

Common noddy Anous stolidus Marine, Migratory Schedule 5 Likely 

Lesser noddy Anous tenuirostris melanops Vulnerable, Marine, Migratory Schedule 2 Likely
* 

Brown noddy Anous stolidus Marine, Migratory not listed Likely
* 

Bridled tern Onychoprion anaethetus Marine, Migratory Schedule 5 Likely
* 

Sooty tern Onychoprion fuscata Marine not listed Likely 

Roseate tern Sterna dougallii Marine, Migratory Schedule 5 Likely
* 

Fairy tern Sterna nereis nereis Vulnerable, Marine, Migratory Schedule 3 Likely
* 

Crested tern Thalasseus bergii Marine not listed Likely
* 

Caspian tern Hydroprogne caspia Marine, Migratory Schedule 5 Likely
* 

Eastern reef egret Egreta sacra Marine, Migratory not listed Likely
* 

Pied cormorant Phalacrocorax varius Not listed not listed Likely
* 

Pied oystercatcher Haematopus longirostris Not listed not listed Likely
* 

Pacific gull Larus pacificus Marine not listed Likely
* 

Silver gull Chroicocephalus novaehollandiae Marine not listed Likely
* 

South Polar skua Stercorarius maccormicki   Marine, Migratory Schedule 5 Likely 

Southern giant petrel Macronectes giganteus Endangered, Marine, Migratory Schedule 5 Likely 

Black-browed albatross Thalassarche melanophris Marine, Migratory Schedule 2 & 5 Likely 

Indian yellow-nosed albatross Thalassarche carteri  Marine, Migratory Schedule 2 & 5 Likely 

Wedge-tailed shearwater Ardenna pacifica Marine, Migratory Schedule 5 Likely
* 

Fleshy-footed shearwater Ardenna carneipes Marine, Migratory Schedule 5 Likely 

Hutton’s shearwater Puffinus huttoni Marine, Migratory Schedule 2 Likely 

Little shearwater Puffinus assimilis Marine not listed Likely
* 

Wilson's storm petrel Oceanites oceanicus Marine, Migratory Schedule 5 Likely 

White-faced storm petrel  Pelagodroma marina Marine not listed Likely
* 

White-bellied sea eagle Haliaeetus leucogaster Marine, Migratory not listed Likely
* 

Eastern osprey Pandion cristatus Marine, Migratory Schedule 5 Likely
* 
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2.4 Finfish (including sharks and rays)  

The significant finfish (including sharks and rays) of the Abrolhos are considered in 

detail in DoF (2015a, 2015b). The benthic habitats of the Abrolhos support rich fish 

communities, with up to 389 fish species recorded (Hutchins 1997).  The majority of 

these species (about 60 – 65%) are tropical species, some (about 15%) are 

subtropical and some (about 20–25%) are temperate species (Hutchins 1997, 

Watson et al. 2007).  The structure of the fish assemblages differs between fished 

and non-fished areas (Watson et al. 2007) and there is a greater relative abundance 

of many of the targeted fish species in areas protected from fishing (Watson et al. 

2007, Nardi et al. 2004). 

A number of ETP finfish species occur at the Abrolhos Islands and have the potential 

to occur in the vicinity of the MWADZ.  These comprise a variety of sharks, rays, 

Queensland grouper and syngnathids (pipefish, seahorses and sea-dragons).  Most 

syngnathid species inhabit shallow, sheltered coastal waters, away from the 

proposed MWADZ.  While Queensland grouper possibly exist at the Abrolhos 

Islands the likelihood of an interaction with the proposed sea-cage operations was 

considered remote (DoF 2015b).  However, interactions between species of sharks 

and rays and the proposed sea cages are considered more plausible (DoF 2015b).  

Sharks and rays that may potentially occur at Abrolhos Islands within the vicinity of 

the MWADZ and have conservation status under Commonwealth (EPBC Act) and, 

or, WA legislation (Fish Resources Management Act 1994) ) are listed in Table 4. 

The species considered most likely be present in the vicinity of the MWADZ, be 

attracted to marine finfish aquaculture and be of a physical size capable of 

interacting with the sea cages are the white shark (Carcharodon carcharias) and 

tiger shark (Galeocerdo cuvier). 

Due to their morphology, it is considered unlikely that rays would become entangled 
in sea cage mesh or nets or captured within the cages.   
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Table 4:  The conservation status of shark and ray species possibly occurring 

at the Abrolhos Islands and within the vicinity of the MWADZ 

Common 
Name 

Scientific 
Name 

Conservation Status Presence in the 
Vicinity of the 
Mid West 
Aquaculture 
Development 
Zone 

Commonwealth 
(EPBC Act) 
Status 

Western 
Australian 
Status 

Grey Nurse 
Shark 

Carcharias taurus Vulnerable 
Schedule 3 (WC 
Act) 

Possible 

Whale Shark Rhincodon typus 
Vulnerable, 
Migratory 

Totally protected 
fish (FRMA) 
Schedule 7 (WC 
Act) 

Possible 

White Shark 
Carcharodon 
carcharias 

Vulnerable, 
Migratory 

Totally protected 
fish (FRMA) 
Schedule 3 (WC 
Act) 

Likely 

Shortfin Mako 
Shark 

Isurus oxyrinchus Migratory Not listed Unlikely 

Longfin Mako 
Shark 

Isurus paucus Migratory Not listed Unlikely 

Scalloped 
Hammerhead 

Sphyrna lewini Migratory Not listed Possible  

Smooth 
Hammerhead 

Sphyrna zygaena Migratory Not listed Possible 

Green Sawfish Prisitis zijsron Vulnerable 

Totally protected 
fish (FRMA) 
Schedule 3 (WC 
Act) 

Not likely 

Giant Manta 
Ray 

Manta birostris Migratory Not listed Possible 

Tiger shark
1
 Galeocerdo 

cuvier 
Not listed Not listed Likely 

 

                                                           
1 Tiger shark is not considered to be an ETP species, however, as an iconic marine species is considered to be representative of many of the 
ETP species of fish listed above. 
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3. Potential Impacts 
 

The potential for adverse interactions between marine fauna and the proposed 

MWADZ was reviewed in the Environmental Impact Assessment 

(BMT Oceanica 2015).  A number of risk factors were identified (Section 3) including 

the physical presence of the aquaculture gear, vessel movements, artificial light, 

noise and vibration and fish farming activities.  Mitigation and management 

measures will be applied in order to minimise the identified risk factors (Section 5).   

The following section provides an overview of the potential environmental stressors 

that may have an impact on marine fauna within the MWADZ.  The information is 

based on a literature review of the best available scientific data, as well as 

documented information on the adverse interactions of marine fauna with marine 

aquaculture. The environmental stressors that were identified to potentially have an 

impact on marine fauna are: 

 physical presence of aquaculture gear; 

 vessel movements; 

 artificial light; 

 noise and vibration; and 

 fish farming activities (e.g. feeding). 

A detailed assessment of the potential impacts to marine fauna is provided in 

sections 9 and 10 of the Public Environmental Review/Environmental Impact 

Statement(PER/EIS)(DoF 2016). 

3.1 Physical Presence of Aquaculture Gear 

The physical presence of aquaculture farms has the potential to create barriers to 

fauna movement if it restricts migratory or transit routes of marine mammals, marine 

reptiles and seabirds. The presence of aquaculture gear could also attract larger 

marine predators including sharks, sea lions and dolphins due to the aquaculture 

gear acting as a Fish Aggregation Device (FAD).  Sea-based aquaculture gear and 

equipment known to potentially impact marine fauna include: 

 sea cages; 

 mooring and anchoring systems; 

 feeding barges; and 

 vessels (service and accommodation). 

Potential impacts to marine fauna related to the physical presence of aquaculture 

gear during the installation process and operational activities include: 

 changes in natural feeding behaviour of marine fauna as a result of higher fish 

density from FAD effects; 
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 serious injury or mortality of marine fauna due to entanglement or entrapment in 

anti-predator nets; 

 habitat changes due to placement of aquaculture gear and degradation of marine 

water and sediment quality; and 

 changes to marine fauna distribution and migration patterns due to avoidance or 

attraction cues.  

3.2 Vessel Movements 

Vessels will operate throughout the MWADZ during the installation of the 

aquaculture gear and for ongoing operational activities. A range of vessel types, 

including service vessels, supply vessels and feeding barges, may be active within 

the area. The potential impacts to marine fauna related to the physical presence of 

vessels during the installation process and operational activities include: 

 

 injury or death of mobile marine fauna from vessel strikes; 

 disturbance to marine fauna behaviour from vessel movements; and 

 habitat degradation (e.g. through anchoring and moorings).  

 

3.3 Artificial Light 

Artificial light spill and glow generated during the installation and operation of 

aquaculture farms within the MWADZ may have potential impacts on marine fauna. 

Sources of light emissions from activities within the area that may affect marine 

fauna include: 

 routine lighting on aquaculture gear; 

 navigation marker lighting; and 

 vessel lighting. 

Light spill can have the following potential impacts to marine fauna: 

 attraction and disorientation of marine turtle hatchlings; 

 injury or death of juvenile seabirds attracted to lighting and flying into aquaculture 

gear; and 

 modification of fauna foraging behaviour around aquaculture gear due to light 

spill on the water. 

3.4 Noise and Vibration 

Noise and vibrations generated during the installation of aquaculture gear and during 

operational activities within the MWADZ may have potential impacts on marine 

fauna. The primary sources of potential noise and vibration generation include: 

 vessel movements in the area; 

 machinery used to install the sea cages, moorings and anchoring systems; and 
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 machinery used in operations (e.g. hand-held welders, mobile cranes, hand tools, 

small power tools, blowers and winches) (NSW Department of Primary Industries 

2012). 

Anthropogenic marine noise has the potential to impact marine fauna that rely on 

acoustic cues for feeding, communications, orientation and navigation. The extent of 

impacts depends on a number of variables, including the frequency range and 

intensity of the emitting noise,, the receiving environment (e.g. salinity, water depth, 

and sea bed type), metocean conditions, characteristics and sensitivity of the animal 

and its distance from the source. Marine fauna considered sensitive to underwater 

noise and vibration include cetaceans, marine turtles, seabirds and fish. 

Underwater noise and vibration can have the following impacts on marine fauna: 

 behavioural changes; 

 temporary or permanent injury and (in extreme cases) mortality; 

 stress response; 

 complete avoidance of the immediate area (habitat displacement); 

 attraction to the noise source; and 

 disruption to underwater acoustic cues for navigation, foraging and 

communication. 

The assessment provided in the PER/EIS (DoF 2016) concluded that noise and 

vibration from construction and operational activities within the MWADZ did not pose 

a significant risk to marine fauna in the area. The majority of noise and vibration is 

likely to be generated by machinery potentially used to anchor aquaculture gear to 

the seabed. This is an installation activity and as such is neither sustained nor 

ongoing. 

Ongoing noise and vibrations are also likely to be generated by vessel movements 

within the aquaculture zone (NSW DPI 2012). Therefore, the MFIMP provides 

management and mitigation measures designed to reduce the impact of noise 

generated by activities in the MWADZ. 

3.5 Fish Farming Activities 

Fish farming activities within the MWADZ have the potential to have adverse impacts 

on marine fauna in the area. The presence of cultured stock, dead or moribund 

stock, harvesting activities and the provision of feed into the sea cages, may attract 

or deter marine fauna to or from the area. An increase in food availability within the 

area has the potential to cause an: 

 increase in visitation rates of marine fauna species (e.g. Australian sea lions); 

 increase in the duration of visits of marine fauna species (e.g. sharks); 

 alteration in the natural feeding behaviour/regimes of marine fauna species; and 

 increase in the abundance of opportunistic marine fauna (e.g. silver gulls). 
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4. Mitigation and Management Measures  

The mitigation strategies contained within the MFIMP are commensurate with the 

perceived level of risk and deliberately non-prescriptive. They do not require 

proponents to employ certain sea cage types, or particular marine fauna exclusion 

devices. However, they do require best practice approach whereby proponents will 

be required to maintain the integrity of their aquaculture gear and keep thorough 

records of marine fauna interactions (further details regarding monitoring 

requirements are provided in Section 6 & 7). 

4.1 Physical Presence of Aquaculture Gear 

Although the Department is not overly prescriptive in its approach to individual 

operator farm design, cages are likely to be similar to those already successfully 

employed in South Australia. The reason for this is threefold: 

1. Such best practice designs allow operators to comply with the Environmental 

Code of Practice For The Sustainable Development of Western Australia’s 

Marine Finfish Aquaculture Industry (thus demonstrating commitment to 

environmentally sustainable development). 

2. It makes economic and social sense. Stock loss and aquaculture gear damage 

are expensive and negative interactions with marine fauna (particularly ETPs) is 

damaging to the reputation of operators and the industry in general. 

3. Its efficacy has been tested. Such practices are currently used in other 

jurisdictions with investigation into the potential impacts of marine finfish 

aquaculture determining the key measures to avoid negative interactions relating 

directly to cage design and maintenance and feed inputs (i.e. farm maintenance) 

(DotE 2001).  

To meet a) the EPA objective for marine fauna ‘to maintain the diversity, geographic 

distribution and viability of fauna at the species and population levels; and b) the 

proposal specific objective that the MWADZ will have no adverse impact on the 

viability and persistence of the Abrolhos Islands populations of Australian sea lions 

or threatened sea birds, operators will be required to implement the following 

measures: 

 Predator exclusions mandatory on sea cages: 

o Operators are required to use durable fish nets (heavy duty) to exclude 

predators and to avoid predation on farmed stock by sea lions, sharks 

and dolphins. 

o Sea lion jump fences of an appropriate height; 

o Appropriate bird exclusion mechanisms for example taut overhead bird 

netting to prevent access to stock and feed; 

 Sea cage netting to be inspected regularly (weather permitting) to ensure its 

integrity is intact, free from debris and maintained to a standard that will 

minimise entanglement; 
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 Rigorous maintenance programs for all aquaculture infrastructure, particularly 

nets, ropes and cages, to be implemented to ensure these is limited capacity 

for entanglement of wildlife; 

 Nets, ropes and cages maintained in proper working order; being taught, 

without fouling where possible, and without holes that may cause 

entanglement of wildlife; 

 All practicable measures taken to prevent marine mammals, turtles and 

seabirds from gaining access to or reward from the aquaculture operation; 

o Feeding protocols to be observed to minimise the amount of uneaten 

feed entering the surrounding water; 

o To discourage or predation by marine fauna, dead or moribund fish are 

to be removed regularly (weather permitting) and disposed of at silage, 

landfill or recycling plant location 

 

4.2 Vessel Movements 

To minimise potential interactions or vessel strikes with marine fauna, all staff 

operating on-board vessels in the MWADZ are required to:  

 abide by the Australian National Guidelines for Whale and Dolphin Watching (i.e. 

not permitted to approach within 100 metres of a whale and within 50 metres for 

dolphins and turtles - refer to Figure 2); 

 implement observer protocols (i.e. routinely keep a watch for marine fauna 

(notably marine mammals and turtles) when travelling between sea cages and 

the accommodation barge); and  

 restrict construction and operational activities to daylight hours (emergency 

situations excepted). 

Upon observing marine fauna, it is recommended that skippers operating vessels in 

the MWADZ: 

 avoid making sudden or repeated changes in direction, or generating excessive 

noise, near marine fauna in the area; 

 operate vessels within the proposed MWADZ at reduced speed limits (i.e. less 

than 8 knots); and 

 avoid the use of vessels at night wherever practicable. 
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Figure 2:  Approach Distances for Marine Fauna (whales = 100 metres, 

dolphins and turtles = 50 metres) 
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4.3 Artificial Light 

The recommended mitigation strategies for the management of artificial light are as 

follows: 

 minimise light intensity on vessels to as low as reasonably practicable when 

conducting activities at night; 

 avoid the use of bright white lights (e.g. mercury vapour, metal halide, halogen 

and fluorescent light) on aquaculture gear (orange lights, red lights and low-

pressure sodium lights are to be used where practicable); 

 reduce light spill by shielding lights, pointing lights directly at the work area 

(directional alignment), reducing the amount of light shining directly onto water 

and covering windows with tinting or drapes to reduce light emissions from 

service vessels; 

 reduce horizon glow through the use of downward-facing luminaries, attention to 

reflecting surfaces (adjusting lights so they don’t shine onto reflective surfaces) 

and reducing the intensity of indoor lighting used in accommodation and feed 

barges, without compromising worker safety; and 

 restrict lighting on moored vessels at night to the minimum required for safe 

operations. 

4.4 Noise and Vibration 

Noise and vibration emissions generated from the aquaculture activities within the 

MWADZ will be managed through measures including: 

 routinely maintaining and inspecting noise generating equipment (e.g. vessel 

engines, drilling equipment) to reduce unnecessary noise from the equipment;  

 fitting of sound suppression devices (e.g. mufflers) on noise-emitting equipment 

(if applicable); 

 vessel activity should be limited to essential business activities at all timed to 

avoid excessive noise and vibration; and 

 preferred routes to various utility points must be documented and adhered to 

4.5 Fish Farming Activities 

4.5.1 Feeding Practices 

The recommended mitigation strategies for managing feeding activities are as 

follows: 

 development and application of feeding protocols to minimise the amount of 

uneaten feed entering the surrounding water; 

 proponents shall wherever practicable aim to minimise feed wastage to less than 

2% through use of high quality and sinking pelletised feeds;  
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 all pelletised feeds used in open sea cages must be Department of Agriculture 

and Water Resources (formerly AQIS) approved or produced by a manufacturer 

that complies with AS/NZS ISO 9001:2008 standards (or equivelant); 

contemporary feeding technologies and practices will be used in order to  

minimise feed wastage to the surrounding environment; 

 pellet food will primarily be stored on site in bulk feed hoppers and any loose 

bags of feed will be stored  in either the below-deck compartment of the supply 

boat or on-deck covered by heavy duty PVC tarpaulin or similar; 

  staff will be adequately trained in the use of the portable blower system used to 

deliver feed into the sea cages to ensure minimal or no spillage and no 

distribution of feed outside the sea cages; and 

 aquaculture staff and visitors will be prevented from feeding, touching or 

swimming with marine fauna within the MWADZ. 

4.5.2 Farm Fish Mortalities 

The recommended mitigation strategies for the management of fish farm mortalities 

are as follows: 

 dead and moribund stock will be removed from the sea cages at least weekly, or 

more frequently in the event of sustained or chronic mortalities, and disposed of 

appropriately; 

 all dead fish removed will be stored in enclosed containers until disposed of 

appropriately. 

5 Monitoring and Incident Reporting 

5.1 Monitoring 

Routine Monitoring will be focused on Australian sea lions, other marine mammals, 

ETP finfish (sharks and rays), protected turtles and avifauna (listed under the WC 

Act). For the first two years operators will be required to keep marine fauna logs. At 

this time, the routine monitoring requirement may be reviewed based on those logs. 

Farm staff will be required to record interactions with wildlife, such as aggression, 

access of wildlife to sea cages, mortality, collision, long-term roosting, entrapment, or 

entanglement of wildlife in the aquaculture gear. Logs should also report: 

o the type and frequency of interaction;  

o location and likely cause of the interaction; and 

o species involved.  

Where multiple fish farms are operating, data will be consolidated and shared in a 

common database. Results of the individual monitoring programs will be reported 

annually in the Annual Compliance Report submitted by the operators. 
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Interactions (as defined in the AMS below) must be reported and addressed initially 

in the following manner: 

5.2 Incident Reporting and Immediate Response Requirements 

5.2.1 Marine Mammals, Turtles and Other Marine Reptiles 

 All collision or entanglement incidents will be reported to the DPaW Wildcare 

Hotline on +61 (0) 89474 9055 and the Geraldton DPaW office within 24 

hours of the incident occurring and the details of the incident, including the 

actions taken, documented;  

 Any reportable incident (7.1.3 or 7.1.4) shown in the AMS loop will require an 

appropriate management response determined in consultation with DPaW, 

the OEPA and DoF, to the satisfaction of the CEO of the OEPA; 

 If marine fauna is discovered distressed due to entanglement or entrapment in 

aquaculture gear, then reasonable efforts will be made by staff to free the 

animal if safe to do so; and 

 A list of emergency contact numbers will be displayed on-board service 

vessels and work platforms used to service the farms. 

5.3.2 Marine Avifauna 

 Upon discovery of a distressed seabird (entangled or entrapped) in 

aquaculture gear, efforts will be made by staff to release the bird. 

Entanglements or entrapments of seabirds in aquaculture gear will be 

reported to DPaW on +61 (0) 89474 9055 within 24 hours. 

 In the event of a collision between a seabird and aquaculture gear, the 

following procedures will be followed: 

o Pick up the bird with a towel, keeping it lightly wrapped and the wings 

contained (folded in natural position against side of bird’s body). Be 

aware of the sharp bill. Wear gloves and eye protection. 

o Place the bird in a well-ventilated cardboard box and place the box in a 

covered, quiet location. 

o Record and report the species, number, location found, likely cause of 

collision and any injuries. 

o Do not forcefully administer food or water via the bird’s mouth. 

o If the bird has no obvious signs of injury, the bird may be released. The 

recommended approach is to take the bird to a quiet area at dawn and 

release the bird in an area free from obstructions (masts, railings, 

wires, etc.) so that it may take off directly into the wind. 

5.3.3 Sharks and Rays 

 If a shark enters the sea cages, makes contact with, or becomes entangled in 

any aquaculture gear, operators should notify the regional Department office 

+61 (0) 89920 8400 as soon as reasonably practicable. If the shark is an ETP 
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species operators should also advise DPaW through the Wildcare Hotline +61 

(0) 89474 9055. 

 The Department will advise on a case by case basis how best to respond, 

noting that human safety is a first order priority.  DoF will also, where 

necessary, assist with relevant approvals to allow the appropriate actions to 

be undertaken; 

 Upon establishing contact with the Department (and DPaW as appropriate), 

all reasonable efforts will be made by fish farm staff to release or disentangle 

the shark alive.  
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6 Adaptive Management  Strategy 

The MFIMP comprises two separate AMS feedback loops to account for the different 

species groups; consequently, the feedback loops differ in terms of triggers or 

thresholds (Figures 3 & 4). The most rigorous of the feedback loops is for marine 

mammals with trigger thresholds of one mortality or three entanglements.  

An interaction means any physical contact an individual (person), boat or gear has 

with a protected species that causes, or may cause death, injury or stress for the 

animal. This includes all catching (hooked, netted, entangled) and collisions as well 

as interactions that occur off the boats with an individual or individuals of these 

species. The categories of interaction are further defined below.  

 

 

Figure 3: Marine Mammals  

Restricted to marine mammals including ASLs (listed under WC Act); Management intervention after 3 

entanglements or 1 mortality. 
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Figure 4: Marine Avifauna and Finfish 

Restricted to ETP avifauna and finfish (listed under WC Act); Management intervention after 5 

entanglements or 3 mortalities. 

 

Figure 3 & 4  Adaptive Management Strategy  

The AMS also contains a reportable/non-reportable caveat. Reportable interactions 

must be reported within 24 hours as defined below. Non-reportable interactions are 

recorded and included in the Annual Compliance Report. 

6.1 Interactions categories 

6.1.1 Sighting 

Under the AMS sightings refer only to ETPs noted within 50 metres of aquaculture 

gear. In particular, the purpose of recording sightings is to demonstrate the presence 

or absence of ETPs within the vicinity of the MWADZ over the initial period of 

operation (most notably to determine the behaviour of ASLs). This will inform 

management arrangements into the future and be reviewed after a period of two 

years. Sightings, which are non-reportable under the AMS, will be documented and 

provided to the Department as a component of the Annual Compliance Report. 
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6.1.2 Close pass 

Close passes are when an animal comes within one metre of the aquaculture gear 

without making contact.  This includes fauna that show an interest in the aquaculture 

gear, the stock contained within it, or the opportunity to consume waste feeds. Close 

passes are recordable but not reportable under the AMS. Where no physical contact 

is recorded, close passes will be documented and provided to the Department as a 

component of the Annual Compliance Report. 

6.1.3 Physical contact 

Physical contact occurs when an animal come into contact with aquaculture gear 

either inadvertently (as in a vessel strike) or deliberately while attempting to prey 

upon aquaculture stock. Physical contact would typically be short-lived, but could be 

repeated (such as repeated attempts to break into a sea cage).   Physical contact 

does not include instances where the animal becomes entangled, but does include 

breaches of the aquaculture gear including where an animal becomes trapped in a 

sea cage. Physical contact is non-reportable, with the exception of vessel strike 

which should be reported to relevant authorities whether or not a mortality results. 

6.1.4 Entanglement 

Entanglement results when an animal initially makes physical contact, then 

subsequently becomes entangled in the netting, lines or other components of the 

aquaculture gear. Entanglements are differentiated from physical contact by the 

duration: a contacts greater than 30 seconds constitutes an entanglement. 

Management response is required after three entanglement incidents.   

6.1.5 Mortality 

Mortality refers to the death of an animal as a direct result of aquaculture operations, 

either by vessel strike, stress or prolonged entanglement. This may include the death 

of an animal trapped within the aquaculture gear, the death of animal while 

entangled, or the death of an animal that was freed from entanglement, but 

subsequently died.  Management response is required after one mortality incident.    

6.2 Management responses 

6.2.1 Report 

Upon a reportable incident (7.1.4 or 7.1.5), operators are required to notify the 

Department, DPaW and the OEPA within 24 hours.  Operators should provide as 

many details as possible about the incident, including: 

 Species; 

 Size and gender (where possible to determine); 

 Behaviour prior to the incident; and 
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 Present demeanour (i.e. agitated, lethargic). 

6.2.2 Review 

The review component of the AMS requires proponents to investigate the 

circumstances behind a reportable incident. Managers should interview and debrief 

all staff, including discussion on prevention of future incidents.  The results of the 

review should be submitted to the Department, DPaW and the OEPA within seven 

days of the reportable incident occurring. The outcomes of this investigation must be 

of a standard that will assist the preparation of an incident report for the Response 

component of the AMS. 

6.2.3 Response 

On completion of an incident report, the Department, DPaW and the OEPA will 

consider the circumstances surrounding the reportable incident. Depending on the 

outcomes of the review, proponents may be required to implement strategies to 

prevent similar occurrences in the future. The revision of mitigation and management 

strategies is on an as-appropriate basis and the outcome must be to the satisfaction 

of the CEO of the OEPA.  Examples of response mechanisms are re-tensioning 

netting; increasing seal jump fence height or reviewing feed or maintenance regimes.  

7 Implementation  

7.1 Reporting and auditing  

Proponents will submit an Annual Compliance Report summarising the outcomes of 

the MFIMP to the OEPA and the Department by 1 June annually in accordance with 

the conditions of their approval.  

Annual Compliance Reports should include as a minimum:  

 An executive summary summarising the results of the program; 

 A description of the results, including the appropriate use of Tables and Figures; 

 The number of interactions recorded in the reporting period, including physical 

contacts, entanglements and mortalities (if any); and 

 Appropriate appendices, providing raw data and results of any reviews or 

responses, including the performance of new mitigation methods.   

7.2 Review and revision  

The Plan is an interim plan designed to monitor and manage marine fauna 

interactions in the first five years of operation.  The Plan will be reviewed and revised 

at the end of the five year period, or when production reaches 7 200 tonnes per 

annum, whichever occurs first. The intent of the review is to ensure the program is 

commensurate with the level of risk.  
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1. Purpose of this Plan 

This document, the Environmental Monitoring and Management Plan (EMMP) (hereafter 'the 

Plan'), provides the Environmental Quality Management Framework (EQMF) for the Mid West 

Aquaculture Development Zone (MWADZ), situated in the Houtman Abrolhos Islands.  The 

MWADZ is comprised of two areas: a northern area (2 200 ha), located roughly halfway between 

the Easter and Pelsaert groups and a southern area (800 ha), immediately north of the Pelsaert 

group (Figure 1.1).   

 

The Plan is an interim plan designed to monitor the effects of aquaculture in the first five years of 

operation.  The Plan will be reviewed and revised at the end of the five year period, or when 

production reaches 30% of the allocated standing biomass1. The overarching intent of the Plan is 

to protect sediment and water quality within the broader MWADZ to a level commensurate with 

the agreed levels of ecological protection (see Section 3) and to improve understanding of 

aquaculture / environmental interactions, particularly at the water / sediment interface.   

 

The EPA's objective to maintain the diversity, geographic distribution and viability of marine fauna 

is addressed separately in the Marine Fauna Interaction and Management Plan (MFIMP) 

(DoF 2016).  In addition, Appendix C of the EMMP details the overarching biosecurity 

requirements for the MWADZ.  Any requirement to implement the EMMP is also considered to 

require derived proposals by proponents to implement the biosecurity measures. Noting that the 

Department of Fisheries is the agency responsible for aquatic biosecurity in Western Australia, 

proponents will be required under fisheries legislation to adhere to any additional biosecurity 

requirements placed on licence conditions or as a result of the tightening of biosecurity legislation 

under the recently passed Aquatic Resources Management Act 2016. 

 

                                                
1
 Whichever occurs first. 
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Figure 1.1 Location of the proposed Mid West Aquaculture Development Zone 
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2. Existing Marine Environment 

The Houtman Abrolhos Islands (hereafter the 'Abrolhos Islands') are a group of islands located 

approximately 60 km west of Geraldton, Western Australia (WA).  The islands are clustered into 

three main groups – Wallabi, Easter and Pelsaert, and collectively are approximately 100 km in 

length from the northern to the southern tip.  Both the MWADZ and the broader Abrolhos region 

have high conservation status owing to their near-pristine marine environmental qualities and the 

high socio-economic importance of the area.   

 

Sections 2.1 to 2.3 of this plan describe the existing marine environment, focusing specifically on 

the key environmental factors identified in the Environmental Scoping Document (Table 2.1).    

Table 2.1 Key environmental factors and impacts identified in the Environmental 

Scoping Document 

Key environmental factors Key environmental impacts 

 Hydrodynamics  Alterations to hydrodynamics 

 Marine water and sediment quality 

(including accumulation of trace 

contaminants) 

 Degradation of marine water and sediment quality 

 Marine flora and benthic primary 

producer habitat 

 Significant marine fauna 

 Marine benthic infauna and 

invertebrates 

 Direct and indirect disturbance or loss of benthic communities and 

habitat 

 Direct and indirect impacts to key sensitive receptors 

 Impacts to marine environment and biota quality through release of 

pharmaceuticals, metals/metalloids and, or petroleum hydrocarbon 

 Direct and indirect impacts on significant marine fauna 

2.1 Hydrodynamics 

The MWADZ is located on the edge of the WA continental shelf between 28°S and 29°S, in the 

pathway of the warm poleward-flowing Leeuwin Current (Pearce 1997).  It is also situated in the 

Zeewijk Channel, one of three breaks in the Houtman Abrolhos archipelago (Maslin 2005).  The 

region surrounding the Abrolhos Islands is influenced by large-scale regional currents (e.g. 

Leeuwin Current, Capes Current), wind stresses, upwelling and wave dynamics (Pearce & 

Pattiaratchi 1999, Feng et al. 2007, Waite et al. 2007, Woo & Pattiaratchi 2008, Rossi et al. 

2013).  The Leeuwin Current is an oceanic flow of warm, low salinity tropical water (originating in 

the Timor Sea) that travels southwards along the Western Australian coast.  It is driven by a 

southwards pressure gradient, and under the influence of Coriolis deflections, hugs the coastline 

as it travels from near North West Cape to Cape Leeuwin (south of Perth) and then onwards to 

the Great Australian Bight (Cresswell 1991).   

 

The Leeuwin Current flow is strongest in autumn, winter and early spring. The flow is greatest 

and most consistently south along the shelf break, a relatively short distance to the west of the 

Abrolhos Islands (Webster et al. 2002).  The currents vary spatially and temporally.  During the 

late spring and summer months, the current through and inshore of the islands tends to set to the 

north, driven by the prevailing southerly winds with occasional current reversal to the west along 

the shelf break (Pearce et al. 1999).  During the winter months, strong westerlies and north-

westerlies can generate southward setting currents through and inshore of the Abrolhos Islands 

(Pearce et al. 1999).   
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The waters of the MWADZ are well flushed.  Their position within the Zeewijk Channel means 

that the area is exposed to significant westerly currents, which expel large volumes of water out 

of the zone toward the continental shelf slope (Maslin 2005).  Differences in the hydrodynamics 

between the surface and bottom of the Zeewijk channel have been shown to affect particle 

transport times (Maslin 2005).  Particles in the surface waters are expected to be expelled out of 

the system rapidly (within 24 hrs), while particles at the bottom of the water column may be 

retained in the system for longer periods, due to the recirculation of bottom currents (Maslin 

2005).   

2.2 Water and sediment  

Waters inside the MWADZ are clean and well mixed (BMT Oceanica 2015).  Maximum and 

minimum water temperatures are achieved in autumn (23.5°C) and winter (20.8°C), respectively.  

Salinity and dissolved oxygen levels are consistent through the water column with little evidence 

of stratification.  The water is highly oxygenated, achieving surface oxygen saturation levels 

between 96% and 99% and bottom oxygen saturation levels between 95% and 98% 

(BMT Oceanica 2015).    

 

MWADZ water currents are variable, ranging between 5.8 and 14.4 cm/s.  Concentrations of 

ammonium (2.7 µg/L) and chlorophyll-a (0.43 µg/L) are comparable to those recorded in Perth's 

coastal waters, pointing to an overall oligotrophic (nutrient poor) environment.  Nitrite + Nitrate 

levels (12.9 µg/L) were higher than those recorded in Perth's coastal waters (6.5 µg/L) and in the 

KADZ (8.7 µg/L).  Concentrations of inorganic nutrients and chlorophyll-a are seasonally variable, 

but are higher in the cooler months (BMT Oceanica 2015).   

 

The benthic environment consists generally of a shallow (~15 cm thick) layer of sand overlying 

rocky substrate.  Higher current speeds in the northern area (northern 13-14.5 cm/s compared to 

the south 8.7-11 cm/s) are reflected in the tendency toward larger sediment grain sizes in the 

northern reaches of the MWADZ.  Sediment conditions are also variable, with seasonal 

fluctuations in nitrogen, phosphorus and total organic carbon, with generally higher values in the 

warmer months.  Infaunal assemblages are diverse (10 phyla; 129 families) and dominated by 

polychaetes.  Higher levels of infauna diversity and abundance are observed in the warmer 

months (BMT Oceanica 2015).   

2.3 Benthic primary producing habitats 

Surveys undertaken in 2014 indicate that the seafloor is a mosaic of habitats consisting of open 

sandy meadows and mixed biological assemblages (BMT Oceanica 2015), comprising filter 

feeders (sponges, and bryozoans), macroalgae, rhodoliths and some hard corals (though the 

latter was observed infrequently).  Despite the observed diversity of the biological assemblages, 

their presence is considered itinerant given their propensity to change significantly between 

surveys and over time (BMT Oceanica 2015).   

 

Habitats in the northern MWADZ are more diverse and comprise 83% bare sand and 17% mixed 

assemblages.  Small patches of reef were observed outside the north-east boundary of the 

MWADZ but make up only 8.5% of the total habitat within the study area.  By contrast, the 

habitats in the southern area comprise 99% bare sand and 1% mixed assemblages.  Although 

ephemeral seagrass communities have historically been observed in the MWADZ, no seagrasses 

were observed in the 2014/2015 assessment (BMT Oceanica 2015). 
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3. Environmental Management Framework 

3.1 Values and objectives 

Marine environmental management in WA is undertaken according to the EQMF described in 

EAG 15 (EPA 2015).  The intent of the EQMF is that for each significant water body in WA a 

series of EVs with associated EQOs will be selected and applied in consultation with the 

community and stakeholders.   

 

EVs refer to a particular value or use of the marine environment that are important for a healthy 

ecosystem or for public benefit, welfare, safety or health, and which requires protection from the 

effects of pollution, environmental harm, waste discharges and deposits.  The EQOs are high-

level management objectives required to protect the EVs (EPA 2015) (Figure 3.1).   

 

The objective of the EQMF is to ensure the marine environment is managed to achieve the 

relevant EVs and EQOs as outlined in Environmental Assessment Guideline (EAG) No. 15 

(EPA 2015) and the State Water Quality Management Strategy (Government of Western 

Australia 2004) (Table 3.1).   

 
Notes: 

1. Modified from Figure 1 (page 7) of EPA (2015a) 

2. EQC are environmental quality criteria (see Section 3.3) 

Figure 3.1 Conceptual overview of the environmental quality management framework 

applied to Western Australia's marine environment 
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Table 3.1   Environmental values and environmental quality objectives 

Environmental Values Environmental Quality Objectives 

Ecosystem health 

1. Maintain ecosystem integrity at a maximum level of ecological protection 

2. Maintain ecosystem integrity at a high level of ecological protection 

3. Maintain ecosystem integrity at a moderate level of ecological protection 

4. Maintain ecosystem integrity at a low level of ecological protection 

 

This means maintaining the structure (e.g. the variety and quantity of life forms) and 

functions (e.g. the food chains and nutrient cycles) of marine ecosystems to an 

appropriate level  

Recreation and aesthetics 

Water quality is safe for primary contact recreation (e.g. swimming and diving). 

Water quality is safe for secondary contact recreation (e.g. fishing and boating). 

Aesthetic values of the marine environment are protected. 

Cultural and spiritual Cultural and spiritual values of the marine environment are protected. 

Fishing and aquaculture 
Seafood (caught or grown) is of a quality safe for eating. 

Water quality is suitable for aquaculture purposes. 

Industrial water supply Water quality is suitable for industrial use. 

Notes: 

1. Modified from Table 1 of EPA (2015a) 

3.2 Levels of ecological protection 

Each of the EVs has a corresponding suite of EQOs.  With the exception of the EV for Ecosystem 

Health, the EQOs are applied equally irrespective of the way the marine environment is utilised. 

The EV for ecosystem health is unique because it recognises that not all areas can achieve (or 

retain) high to maximum levels of ecosystem protection, and that some areas must instead be 

given either moderate or low ecological protection status (EPA 2015) with corresponding limits of 

acceptable change. The framework allows for the competing environmental, societal and 

industrial uses of the marine environment, and allows for small localised effects (Table 3.2), while 

aiming to maintain overall environmental integrity (EPA 2015).  This is important in the context of 

this Plan, which includes strategies to manage the expected reduction in environmental quality 

beneath and immediately adjacent to the MWADZ sea-cages, while maintaining broader regional 

environmental quality. 

Table 3.2 Levels of ecological protection linked to the environmental quality objective 

for maintenance of ecosystem integrity 

Level of 

ecological 

protection 

Environmental quality conditions (limit of acceptable change) 

Contaminant concentration indicators Biological indicators 

Maximum No contamination – pristine No detectable change from natural variation 

High Very low levels of contaminants No detectable change from natural variation 

Moderate Elevated levels of contaminants Moderate changes from natural variation 

Low High levels of contaminants Large changes from natural variation 

3.3 Environmental quality criteria 

As per the EQMF, the extent to which the EQOs have been achieved will be assessed against 

agreed environmental quality criteria (EQC).  The EQC provide the benchmarks against which 

environmental quality is measured (EPA 2015).  The EQC are based on cause-effect-response 

relationships relating to the potential impacts (pressures) of the proposed activity, and to the 

specific environmental systems (response) where the activity will occur (EPA 2015). 

 

The EQC define the limits of acceptable change in environmental quality.  If the EQC are met, 

then it is assumed that the EQOs have been achieved.  There are two levels of EQC: 
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 Environmental Quality Guidelines (EQGs) are threshold numerical values or narrative 

statements which if met indicate there is a high degree of certainty that the associated 

environmental quality objective has been achieved. If the guideline is not met then there is 

uncertainty as to whether the associated environmental quality objective has been achieved 

and a more detailed assessment against an environmental quality standard is triggered. This 

assessment is risk-based and investigative in nature; and 

 Environmental Quality Standards (EQSs) are threshold numerical values or narrative 

statements that indicate a level which if not met indicates there is a significant risk that the 

associated environmental quality objective has not been achieved and a management 

response is triggered. The response would normally focus on identifying the cause (or source) 

of the exceedance and then reducing loads of the contaminant of concern (i.e. source control) 

and may also require in situ remedial work to be undertaken.  

 

The conceptual framework for applying the EQC is illustrated in Figure 3.2.  

 
Notes: 

1. Adapted from Figure 3 (page 14) of EPA (2015a) 

Figure 3.2 Conceptual framework for applying the environmental quality guidelines and 

standards 

3.4 Applying the environmental management framework 

3.4.1 Environmental pressures of aquaculture 

The potential for adverse effects in the first five years of operation has been considered in the 

context of the key environmental factors and impacts outlined in the ESD (Table 2.1).  Strategies 

for monitoring and managing the potential effects of aquaculture operations are outlined in 

Section 4.  

Sea-cage infrastructure and feeding 

In the first five years of operation, it is expected that the MWADZ will house a series of floating 

sea cages, all securely anchored to the seafloor.  Of the potential physical pressures imparted by 
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the sea cages (i.e. changes to hydrodynamics and benthic scouring) none present residual risks 

with ongoing needs for environmental monitoring (BMT Oceanica 2015).     

 

Sediments 

Finfish aquaculture has the potential to impact the sediment when organic wastes settle beneath 

or in close proximity to the sea-cages (Mazzola et al. 2000, Carroll et al. 2003), resulting in 

smothering, increased nutrient loads and changes to infauna communities (Baden et al. 1990, 

Hargraves et al. 2008, Schaffner et al. 1992).   Modelling predicted that smothering would result 

in localised impacts immediately beneath and adjacent to sea-cages.   

 

Heavy metals form a small constituent of aquaculture feeds which are consumed and excreted in 

the faeces.  A review of the metal content of trout faeces by Moccia et al. (2007) found that 

copper, iron and zinc were present in the highest proportions, although overall concentrations 

were low.  Despite the low concentrations in commercial feeds, monitoring in Tasmanian waters 

has recorded copper and zinc values at concentrations higher than the ANZECC & ARMCANZ 

(2000) ISQG‐low and ISQG-high guideline values at some sea-cage sites (DPIPWE 2011).  The 

EIA for this proposal found that metal in feeds posed a very low risk to the marine environment.     

 

In addition to contributing organic wastes, aquaculture may contribute pharmaceuticals to the 

marine environment.  Antibiotics are used to treat bacterial disease occurring in farmed fish and 

are generally administered in feed.  Antibiotics may impart pressure on the environment by 

reducing or changing numbers of sediment bacteria, which in turn may affect biochemical and/or 

broader ecological processes.  The persistent use of antibiotics has also been shown to lead to 

bacterial resistance (Anderson and Levin 1999).  

 

In the treatment of farmed salmon in Tasmania, oxytetracycline is the most common antibiotic 

used, accounting for more than 70% of total antibiotic use during 2006–2008 (Parsons 2012).  A 

strong seasonal component to the use of antibiotics has been noted in Tasmania, with the 

greatest requirement in the summer months when water temperatures are elevated and 

pathogens most virulent.  Oxytetracycline has been found to persist in marine sediments beneath 

sea cages for up to twelve weeks, with a half-life of ten weeks (Jacobsen and Berglind 1988).  

However, traces of the drug may be present for up to two years after treatment (Lalumera et al. 

2004).  It is also relatively persistent to anoxic conditions which are common under sea-cages 

(Jacobsen and Berglind 1988).  Because antibiotics are administered in feeds, the spatial extent 

of potential impacts is likely to be reflected in the settlement patterns of organic wastes.  

Modelling predicted that the majority of wastes2 in the MWADZ would be deposited to the 

seafloor within 60 m of the sea-cages3.  If antibiotics are required, it would be administered for 

short periods of time. The strongest effects of antibiotics could last for up to 10 weeks but are 

likely to be constrained to relatively small areas.    

 

Water Column 

Sea-cage aquaculture contributes inorganic nutrients to the water column either directly through 

secretion of ammonia by fish, or indirectly through organic matter deposition and remineralisation 

and the sea-floor level.  Inorganic nutrients (ammonia, nitrite + nitrate and orthophosphate) may 

lead to adverse environmental effects via a number of cause-effect-response pathways 

(Figure 3.3).  For example, nutrients may be assimilated directly by phytoplankton and/or other 

photosynthetic organisms, leading to shading effects, phytoplankton blooms or the proliferation of 

‘nuisance’ epiphytes.  

 

                                                
2
 As represented by the Zone of High Impact 

3
 After 3 years production 
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Sea-cage aquaculture may also lead to an increase in the concentration of suspended organic 

particles (volatile suspended solids (VSS)) in the water column (Figure 3.4).  Once deposited to 

the seafloor, a proportion of these wastes may be resuspended, creating scope for mechanical 

interference to filter feeding processes, disease, or reduction of photosynthetic pathways 

particularly at depth (via shading) (Erftemeijer et al. 2012).  The deposition of organic material 

may also lead to dissolved oxygen drawdown in the water column as biological respiration 

increases in response to increased sediment nutrient loads (Gray 1992).  Episodes of hypoxia or 

anoxia can subsequently cause loss of benthic populations, changes in benthic communities, or 

reduced growth rates (Forbes & Lopez 1990, De Zwann et al. 1992, Josefson & Jensen 1992, 

Stachowitsch 1992, Gaston & Edds 1994, Forbes et al. 1994). 

 

The potential for the MWADZ to adversely affect the local and regional marine environment was 

evaluated using an integrated environmental model (BMT Oceanica et al. 2015).  Deposition of 

organic material was predicted to lead to changes in sediment oxygen and sulphide 

concentrations beneath the sea-cages.  Results indicated that the size of the impact was related 

to stocking density and the duration of operations (BMT Oceanica 2015).   

 

 

Figure 3.3 Cause-effect-response pathways relevant to inorganic nutrients 

Concentrations of dissolved inorganic nitrogen (DIN) down-current of the sea-cages were 

predicted to increase with increasing finfish biomass (BMT Oceanica 2015).  However, 

concentrations diluted rapidly and were generally commensurate with a high level of ecological 

protection by the time they reached the MWADZ boundary (BMT Oceanica 2015).  Because of 

the lag-effect, any increase in chlorophyll-a attributable to aquaculture activities could be 

expected to occur down-current and away from the sea cages.  Although aquaculture operations 

present conditions under which phytoplankton may flourish, none of the modelled scenarios 

predicted increases in chlorophyll-a concentrations within the modelled domain (BMT Oceanica 

2015). 
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3.4.2 Cause-effect-response relationships 

An important consideration in the building of this Plan was to understand and document the key 

environmental cause-effect-response pathways i.e. the key aquaculture / environmental 

interactions (Figure 3.4).  The objective was to identify the key stressors and their effects, based 

on the risks identified in Section 3.4.1.  The understanding gained by this process was used to 

identify the indicators and receptors that form the EQC in this Plan. 

 

 
Notes: 

1. Key cause-effect-response pathways. Pathways shown in yellow represent those for which EQC were developed. 

Figure 3.4 Hierarchical stressor model showing the cause-effect pathways of most 

concern and the receptors potentially impacted by aquaculture 

3.4.3 Environmental quality criteria (EQC) for aquaculture 

EQC were derived based on the key environmental pressures identified in Section 3.4.1 and the 

cause-effect pathways shown in Figure 3.4. All EQC in this Plan relate to the EQOs for 

Maintenance of Ecosystem Integrity and Maintenance of Aesthetic values.  The EQC for 

ecosystem integrity are highly conservative, and by meeting these triggers it is expected that the 

EQOs for the other EVs, Fishing and Aquaculture, Recreation and Aesthetics, Cultural and 

Spiritual and Industrial Water Supply, will also be met.   
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Table 3.3 Measurable indicators used to derive the environmental quality criteria  

Source / Cause Monitoring EQG EQS 

 Aquaculture feeds 

 Finfish wastes 

 Inorganic nutrients 

 Organic nutrients 

Water quality 

Light attenuation coefficient BPPH community health 
Infauna community diversity 

Video assessment Volatile suspended solids 

Chlorophyll-a BPPH community health 

Dissolved oxygen 

Surface-bottom dissolved oxygen 

BPPH community health 

Infauna community diversity 

Video assessment 

Sediment 

Total nitrogen Surface-bottom dissolved oxygen 

BPPH community health 

Infauna community diversity 

Video assessment  

Total phosphorus 

Total organic carbon 

Copper 
Infauna community diversity 

Zinc 

 Physical infrastructure 

 General operations 

 Finfish and other 

wastes 

 Litter and spills 

Aesthetics 

Nuisance organisms 

Community perception 

Faunal deaths 

Water clarity (qualitative) 

Colour 

Surface films / debris 

Reflectance 

Odours 

Notes: 

1. BPPH = benthic primary producing habitats 

3.4.4 LEP applied in this Plan  

The EQO for maintenance of ecosystem integrity requires the spatial definition of up to four levels 

of ecological protection (LEP) – maximum, high, moderate and low (Section 3.2).  The rationale 

for the designation of LEPs is based on the expectation that aquaculture operations will reduce 

environmental quality on a local scale, such that a maximum or high LEP may not be achievable 

immediately beneath or adjacent to sea cages.   

 

Guidance provided by the EPA suggests that sea cage aquaculture in Western Australia should 

be managed to achieve a 'moderate' LEP (LEP) (Table 3, EAG 15).  For this LEP, EPA specifies 

the following limits of acceptable change:  

 

 small changes in rates but not the type of ecosystem processes  

 biodiversity as measured on both local and regional scales remains at natural levels  

 small changes in abundances and/or biomasses of marine life; and 

 moderate changes beyond limits of natural variation  

 

Environmental modelling undertaken for this project (BMT Oceanica 2015) predicted that organic 

enrichment resulting from aquaculture would be locally constrained, with no resulting regional 

scale adverse effects (BMT Oceanica 2015).  Based on this, it is proposed to establish moderate 

ecological protection areas (MEPAs), each of 300 m radii, within a broader high ecological 

protection area (HEPA).  The framework has been designed to be moderately protective of 

habitats within the MEPA (with a decreasing gradient of effect between the sea-cages and the 

HEPA boundary) and highly protective of habitats outside the MEPA, including sensitive BPPHs.  

The spatial arrangement of the LEPs to be applied in the MWADZ is illustrated in Figure 3.5. 
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A key strategy for mitigating the potential for organic enrichment is for operators to implement a 

program of routine (or reactive) fallowing (see Section 7.1.1), which may involve relocation of 

infrastructure to another site.  Relocation of infrastructure for the purposes of fallowing will 

inevitably result in duplication of MEPAs, while the original site(s) recover.  

 

The PER for the MWADZ assessment determined that the zone of high impact (ZoHI), under 

24 000 tonnes standing biomass, would occupy a maximum area of 62 ha, or roughly 12% of the 

cumulative MEPAs.  When tripled to account for a  maximum 2:1 ratio of 'fallowed' to 'operational' 

areas, the total area occupied by the ZoHI increases to 186 ha.   

 

DoF will manage the ZoHI to levels <186 ha by restricting the total area occupied by operational 

and fallowed MEPAs to <1500 ha.  For auditing purposes, derived proponents will be required to 

demonstrate the total area occupied by MEPAs, encompassing both recovering and existing cage 

clusters sites, is less than the 1500 ha threshold at all times.   
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Figure 3.5 Environmental Quality Plan (EQP) for the MWADZ and surrounds.  

The locations of the MEPs are conceptual, but will be contained within the northern and southern 

areas of the MWADZ and not exceed 50% of the area in each. Note: the MEPAs and HEPA 

shown in the EQP relate to the EV of 'Ecosystem Health'. All social use EVs ('Fishing and 

Aquaculture', 'Recreation and Aesthetics', 'Cultural nand Spititual' and 'Industrial Water Supply') 

apply throughout the MWADZ and surrounds. 
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4. Environmental Monitoring  

4.1 Water quality 

4.1.1 Objectives 

The objective of the water quality monitoring program is to provide data for the assessment of the 

EQG and EQS in the moderate and high ecological protection areas, and to determine the 

gradient of effect down-current from the sea cages.  Sampling is to be conducted at a series of 

sites, including seven 'information gathering' sites and up to twelve 'compliance' sites.    

 

Compliance sites are the responsibility of the Proponent, whereas information gathering sites will 

be the responsibility of the Department of Fisheries. The program's design allows for scaling of 

effort such that sites are added to the program as production increases, or at the completion of 

the five year interim period (whichever occurs first).  All monitoring sites and all relevant 

information collected from monitoring sites will be used to assess trends, and compared against 

relevant criteria to trigger management and demonstrate/evaluate compliance within prescribed 

limits. 

4.1.2 Timing 

Water quality sampling will be conducted at monthly intervals between February and April (three 

times in total), capturing the autumn season, and at monthly intervals between July and 

September (three times in total), capturing the late winter season.   

4.1.3 Program design 

Dissolved oxygen and VSS 

DO and VSS samples for compliance and information gathering purposes will be undertaken at 

fixed distances either side of the sea-cages (centre of cluster, then 25, 50 and 100 m from the 

edge of the sea cages).  Sampling will be undertaken parallel with the prevailing current as 

predicted by modelling, and verified using situ measurements (Figure 4.1).  Sampling is restricted 

to a maximum distance of 100 m in the first 5 years, but will be expanded in the event an 

exceedance is detected at this distance (see Figure 6.1).  To enable comparisons with 

background levels, sampling for DO and VSS will be undertaken at the nearest four reference 

sites (Figure 4.1).  Reference site coordinates are provided in Appendix A.   

Chlorophyll-a and light attenuation coefficient sampling design 

The program for chlorophyll-a and LAC was developed based on the assumption that any 

signature attributable to aquaculture will not be immediately detectable, and will unlikely be 

detectable in close proximity to the sea cages. Sampling will be undertaken at six compliance 

sites around the northern zone boundary and four compliance sites around the southern zone 

boundary4 (Figure 4.1) all of which are required to achieve a high LEP.  To enable comparison 

with background levels, sampling for chlorophyll-a and LAC will also be undertaken at the four 

reference sites nearest to the Area occupied (Figure 4.1).  Zone and Reference site coordinates 

are provided in Appendix A.  

 

Chlorophyll-a samples are to be collected in duplicate.  While both chlorophyll-a samples will be 

frozen prior to analysis, only one of the samples will be analysed immediately.  The other will be 

stored as a back-up sample.  

 

                                                
4
 If only one zone is occupied, then Zone boundary compliance sampling will be restricted to the boundary of that zone.  Once both 

zones (northern and southern areas) are operational, then monitoring will be undertaken at the boundaries of both zones. Proponents 

will be responsible for monitoring the boundaries of the zones in which they hold leases.  
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Figure 4.1 Water quality monitoring sites  
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4.1.4 Approach to sampling 

The suite of parameters to be sampled on each occasion is detailed in Table 4.1.   

Table 4.1 Water quality parameters to be sampled on each occasion 

Protection zone 
Parameters 

VSS DO LAC Chlorophyll-a 

MEPA   - - 

Zone boundary (HEPA) - -   

Reference     

Notes: 

1. VSS = volatile suspended solids; LAC = light attenuation coefficient; DO = dissolved oxygen 

Dissolved oxygen and light attenuation coefficient sampling methods 

DO measurements will be taken approximately 50 cm from the bottom using a calibrated water 

quality sensor.  LAC measurements will be conducted using one light sensor positioned ~1 m 

below the surface and the second ~1 m from the bottom.  The light attenuation coefficient (LAC) 

should be calculated as the difference between the logarithim10 of irradiance values at each depth 

according to the equation:  

 

Light Attenuation Coefficient (LAC) = (log10I1 – log10I7 )/(z-1) 

Volatile suspended solids and chlorophyll-a sampling methods 

Measurements of VSS and chlorophyll-a will be taken ~50 cm beneath the surface of the water 

column and ~50 cm from the bottom of the water column, being careful not to disturb the seabed 

during sampling.  Standard laboratory analytical procedures will be employed throughout and all 

sampling and analyses undertaken according to NATA-accredited methods. 

4.1.5 EQC 

The EQG and EQS for water quality are provided in Table 4.2 and Table 4.3, respectively.  The 

EQG provide early warning of environmental change and focus on primary (VSS and LAC) and 

secondary effects (DO and chlorophyll-a) along the cause-effect-response pathways.   

 

As the ammonia fraction of DIN is rapidly assimilated by phytoplankton5, the potential for adverse 

effects resulting from inorganic nutrients will be assessed against the EQG for nutrient 

enrichment, following EPA (2015b).  In some instances, the EQS have multiple criteria. The EQS 

will be exceeded if one or more of the criteria is exceeded.  Details on how to apply the EQG and 

the EQS are provided in Section 5.  

 

 

                                                
5
 Microscopic algae in the water column 
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Table 4.2 Environmental quality guidelines for water quality 

Effect EQG
1
 High Protection Moderate Protection 

Shading & 

smothering 

VSS 

Median VSS at any MEPA site located 100m 

from sea cages, over a three month period, 

must be less than the 80th %ile of reference 

site data
3
 

Median VSS at any MEPA 

compliance site, over a three month 

period, must be less than the 95%ile 

of reference site data. 

LAC 

(i) Median LAC at any MEPA site located 

100m from sea cages, over a three month 

period, must be less than the 80th %ile of 

reference site data
3
. 

 

(ii) Median LAC over a three month period, at 

any Area (HEPA) compliance site, must be 

less than the 80th %ile of reference site data. 

N/A
1
 

Nutrient 

enrichment 
Chl-a 

(i) Median chlorophyll-a at any MEPA site 

located 100m from sea cages, over a three 

month period, must be less than the 80th %ile 

of reference site data
3
. 

 

(ii) Median chlorophyll-a at any Area (HEPA) 

compliance site, over a three month period, 

must be less than the 80th percentile of 

reference site data. 

N/A
1
 

Physical & 

chemical 

stressors 

DO 

The median DO concentration in bottom 

waters at any MEPA compliance site located 

100m from sea cages, calculated over a one 

week period, must be greater than 90% 

saturation
2
. 

The median DO concentration in 

bottom waters at a MEPA 

compliance site, calculated over a 

one week period, must be greater 

than 80% saturation.  

Notes: 

EGQ = environmental quality guideline; VSS = volatile suspended solids; LAC = light attenuation coefficient; DO= 

dissolved oxygen 

1.    Assessed at Zone boundary (HEPA) compliance sites  

2.    Assessed at the MEPA site 100m from sea cages as a surrogate assessment against the high protection criteria. 

Table 4.3 Environmental quality standards for water quality 

Effect EQS
2
 High Protection Moderate Protection 

Shading & 

smothering 

VSS 

(i) No detectable change in the % 

abundance and/or species richness of 

BPPH at the MEPA/HEPA boundary 

relative to reference sites, or the 

earlier baseline assessments, as 

determined via (video based) 

quantitative methods. 

 

(ii) Video surveys undertaken at the 

MEPA/HEPA boundary shall not 

record the presence of bacterial mats 

(Beggiatoa spp.) or spontaneous 

outgassing of hydrogen sulphide, 

relative to earlier baseline 

assessments. 

(i) The median DO concentration in bottom waters at 

a MEPA compliance site, calculated over a one 

week period, must be greater than 60% saturation, 

and not the result of a regional event as indicated by 

similar reductions in DO at the reference sites. 

 

(ii) The number of infauna families recorded (across 

pooled MEPA sites) is not to be different from the 

number of families recorded during baseline 

surveys, or relative to the reference sites in two 

consecutive sampling events. 

 

(iii) Video surveys undertaken under or at any 

distance from the sea-cages shall not record the 

presence of bacterial mats (Beggiatoa spp.) or 

spontaneous outgassing of hydrogen sulphide, 

relative to earlier baseline assessments. 

LAC 

(i) No detectable change in the % 

abundance and/or species richness of 

BPPH at the MEPA/HEPA boundary 

relative to reference sites, as 

determined via (video based) 

quantitative methods.  

N/A
1
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Nutrient 

enrichment 
Chl-a 

(i) No detectable change in the % 

abundance and/or species richness of 

BPPH at the MEPA/HEPA boundary 

relative to reference sites, or the 

earlier baseline assessments, as 

determined via (video based) 

quantitative methods. 

N/A
1
 

Physical & 

chemical 

stressors 

DO 

(i) No detectable change in the % 

abundance and/or species richness of 

BPPH at the MEPA/HEPA boundary 

relative to reference sites, or the 

earlier baseline assessments, as 

determined via (video based) 

quantitative methods. 

 

(ii) Video surveys undertaken at the 

MEPA/HEPA boundary shall not 

record the presence of bacterial mats 

(Beggiatoa spp.) or spontaneous 

outgassing of hydrogen sulphide, 

relative to earlier baseline 

assessments. 

(i) The median DO concentration in bottom waters at 

a MEPA compliance site, calculated over a one 

week period, must be greater than 60% saturation, 

and not the result of a regional event as indicated by 

similar reductions in DO at the reference sites. 

 

(ii) The number of infauna families recorded (across 

pooled MEPA sites) is not to be different from the 

number of families recorded during baseline 

surveys, or relative to the reference sites in two 

consecutive sampling events. 

 

(iii) Video surveys undertaken under or at any 

distance from the sea-cages shall not record the 

presence of bacterial mats (Beggiatoa spp.) or 

spontaneous outgassing of hydrogen sulphide, 

relative to earlier baseline assessments. 

Notes: 

EQS = environmental quality standard; VSS = volatile suspended solids; LAC = light attenuation coefficient; DO = 

dissolved oxygen. 

1.    Assessed at Zone boundary (HEPA) compliance sites 

4.1.6 Reporting 

All records associated with the water quality monitoring program, including the results of 

statistical analyses and assessments against the EQC, will be included in the Annual Compliance 

Report (see Section 8.1). Any exceedances of the EQS shall be reported to the OEPA and the 

DoF within 7 days of first detecting the exceedance.    

4.2 Sediment quality 

4.2.1 Objectives 

The objective of the sediment quality monitoring program is to provide data for the assessment of 

the EQG and EQS in the moderate ecological protection area, and to determine the gradient of 

effect down current from the sea-cages.  Sampling is to be conducted at a series of sites, 

including up to seven 'information gathering' sites and six 'compliance' sites within the MEPA.   

 

Compliance sites are the responsibility of the Proponent, where as information gathering sites will 

be the responsibility of the Department of Fisheries. The program's design allows for scaling of 

effort such that sites are added to the program as production increases, or at the completion of 

the five year interim period (whichever occurs first).  All monitoring sites and all relevant 

information collected from monitoring sites will be used to assess trends, and compared against 

relevant criteria to trigger management and demonstrate/evaluate compliance within prescribed 

limits. 

 

4.2.2 Timing 

Consistent with the water quality sampling, sampling for nutrients and metals will be undertaken 

at monthly intervals (three times) in autumn (February to April) and again at monthly intervals in 
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late winter (July to September).  Sampling for infauna will be undertaken once at the beginning of 

the autumn season and again at the end of the autumn season.  

4.2.3 Program design 

Sampling will be undertaken at fixed distances either side of the sea-cages (centre of cluster, 

then 25, 50 and 100 m from the edge of the sea cage). Sampling will be undertaken parallel with 

the prevailing current as predicted by modelling, and verified using in situ measurements 

(Figure 4.2).  Sampling is restricted to a maximum distance of 100 m in the first 5 years, but will 

be expanded in the event an exceedance is detected at this distance (see Figure 6.1). To enable 

comparisons with background levels, sampling will also be undertaken at the nearest four 

reference sites (Figure 4.2).  Reference site coordinates are provided in Appendix A.  

 

Cage cluster design is likely to vary between operators within the Zone. To allow the overarching 

EMMP program design to address this potential inconsistency, monitoring sites will be located to 

ensure monitoring is undertaken where environmental pressures are greatest. 
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Figure 4.2 Sediment quality and infauna monitoring sites 
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4.2.4 Approach to sampling 

The suite of parameters to be measured on each sampling occasion is detailed in Table 4.4.   

Table 4.4 Sediment quality parameters to be measured on each sampling occasion 

Protection zone 
Parameters 

TN TP TOC Copper Zinc Infauna 

MEPA        

Reference    - -  

Notes: 

1. TN = total nitrogen; TP = total phosphorus; TOC = total organic carbon  

2. Infauna to be sampled once at beginning of autumn and once at the end of autumn 

 

Sediment samples will be collected using protocols modified from EPA (2005) .  Sample analysis 

will be undertaken by NATA-accredited laboratories and will achieve limits of reporting (LOR) 

equal to or less than the ANZECC/ARMCANZ (2000) sediment quality guidelines.  Where 

concentrations are less than the LOR, the LOR will be used in the calculations. 

Nutrients and metals 

Sediment samples for nutrients and metals will be collected using a Van Veen or equivalent grab 

sampler. Grab sampling devices are necessary given the depth of MWADZ waters and the 

coarseness of sediments, both of which prevent the use of EPA (2005) recommended coring 

devices.  While grab devices are practical tools, they are often let down by an inability to capture 

the 'fines' component of sediments. To prevent the escape of 'fines', OEPA has recommended 

the grab is initially immersed in a water filled container, before being brought aboard the vessel.  

Using this approach, the grab and the water filled contained would be pulled onto the vessel, 

keeping the fines in suspension to effectively preventing their escape.  

 

Nutrients will be sampled at MEPA compliance sites and the nearest four reference sites.  Metals 

will be sampled at MEPA compliance sites only (Table 4.4).  A minimum6 of three grabs 

incorporating the upper 2 cm of sediment will be taken at each site.  Each of the grabs shall be 

homogenised to form one sample as shown in Figure 4.3.  The sample will be divided into 

identical aliquots for nutrient analysis and metals analysis.  All aliquots will be frozen for transport 

to the laboratory, but only half of the subsamples will be analysed immediately.  The other half 

are to be retained as a back-up samples (see Section 5.2).   

 

 

Figure 4.3 Sampling protocol for sediment  

                                                
6
 It may be necessary to use more than two grabs if two grabs fails to yield enough sample for analysis. Whatever the requirement, 

the number of grab samples should be kept consistent.    

Sample

Homogenised grabs (combined 
and mixed) with a plastic spoon

Grab 1 Grab 2 Grab 3
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Infauna sampling methods 

Sampling for infauna will be undertaken once at the beginning of the autumn season and again at 

the end of the autumn season.  The approach to sampling is largely same as that applied to 

sediment sampling, except that sampling will also be undertaken at the nearest four reference 

sites (Figure 4.2).  At each site, operators are required to collect four Van Veen grabs, each 

incorporating the upper 2-5 cm of sediment.  Unlike the approach to sediment sampling, the grab 

samples shall be brought aboard the vessel immediately, with no requirement to immerse the 

sampling device in a water filled container.  Following collection, the contents of two of the grabs 

will be consolidated to form one sample, and the content of the other two, to form another. The 

content of one of the samples will be gently washed through a series of graded sieves (1-4 mm).  

Any material retained on the sieves will be fixed in 10% formalin in seawater.  This process 

should then be repeated for the other sample.  One of the samples will be sent to the laboratory, 

and the other stored for later analysis as necessary (see Section 5.2).  Infauna samples will be 

processed by laboratories specialising in invertebrate taxonomy.  Individual organisms will be 

identified to family level and counts of each taxonomic group will be recorded.   

 

Although best-practice is to enumerate the number of infauna families present using standard 

microscopy, it is also recognised that the process is costly and laborious.  In the last five years 

there has been significant progress in 'eDNA' techniques. These methods offer potentially 

accurate, cost effective and rapid assessments of infauna taxonomy, particularly if only 

presence/absence resolution is required.  It is recommended that future Proponents investigate 

the viability of the method and possibly look to use it as an alternative to the approach described 

above. 

4.2.5 EQC 

The EQG and EQS for sediments are outlined in Table 4.5 and Table 4.6 respectively.  In the first 

five years of operation, EQG for sediments are restricted to the MEPA in recognition of the point 

source nature of aquaculture, together with the expectation that effects will commence under the 

cages before gradually extending beyond the cages as production increases.  Despite the 

absence of EQG, the ecosystem integrity of the HEPA will be assessed under the EQS criteria, 

using semi-quantitative and quantitative video assessment methods.  

 

In some instances, the EQS have multiple criteria.  The EQS will be exceeded if one of more of 

the criteria is exceeded.  For details on how to assess the EQG and the EQS, refer to Section 5. 

Table 4.5 Environmental quality guidelines for sediments 

Effect EQG High protection Moderate protection 

N
u
tr

ie
n

t 
e

n
ri
c
h
m

e
n

t TN 

 

TP 

Median nutrient concentration at any 

MEPA site located 100m from sea cages, 

over a three month period, must be less 

than the 80th %ile of reference site data
2
. 

Median nutrient concentration over a 

three month period at any MEPA 

compliance site must be less than the 

95th %ile of reference site data. 

TOC  

Median concentration of TOC at any 

MEPA site located 100m from sea cages, 

over a three month period, must be less 

than the 80th %ile of reference site data
2
. 

Median concentration of TOC over a 

three month period at any MEPA 

compliance site must be less than the 

95th %ile of reference site data. 

T
o

x
ic

it
y
 

Copper 

Zinc 

Median metal concentration over a three 

month period at any MEPA compliance 

site must be less than the Interim 

Sediment Quality Guidelines - Low 

(ANZECC/ARMCANZ 2000) (65 mg/kg for 

copper; 200 mg/kg for zinc). 

Median metal concentration over a 

three month period at any MEPA 

compliance site must be less than the 

Interim Sediment Quality Guidelines - 

Low (ANZECC/ARMCANZ 2000) (65 

mg/kg for copper; 200 mg/kg for zinc). 

Notes: 

1. TN = total nitrogen; TP = total phosphorus; TOC = total organic carbon 

2. Assessed at the MEPA site 100m from sea cages as a surrogate assessment against the high protection criteria 
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Table 4.6 Environmental quality standards for sediments  

Effect EQS High protection Moderate protection 

N
u

tr
ie

n
t 
e

n
ri
c
h
m

e
n

t 

TN 

 

TP 

 

TOC 

(i) Video surveys undertaken under or at 

any distance from the sea-cages shall 

not record the presence of bacterial 

mats (Beggiatoa spp.) or spontaneous 

outgassing of hydrogen sulphide, 

relative to earlier baseline assessments. 

 

(ii) No detectable change in the % 

abundance and/or species richness of 

BPPH at the MEPA/HEPA boundary 

relative to reference sites, or the earlier 

baseline assessments, as determined 

via (video based) quantitative methods. 

(i) The number of infauna families recorded 

(across pooled MEPA sites) is not to be different 

from the number of families recorded during 

baseline surveys, or relative to the reference 

sites in two consecutive sampling events.  

 

(ii) Median bottom water DO at any MEPA 

compliance site must be greater than 60% 

saturation and not the result of a regional event 

as indicated by similar reductions in DO at the 

reference sites. 

 

(iii) Video surveys undertaken under or at any 

distance from the sea-cages shall not record the 

presence of bacterial mats (Beggiatoa spp.) or 

spontaneous outgassing of hydrogen sulphide, 

relative to earlier baseline assessments. 

T
o

x
ic

it
y
 

Copper 

Zinc 

The number of infauna families recorded 

(across pooled MEPA sites) is not to be 

different from the number of families 

recorded during baseline surveys, or 

relative to the reference sites in two 

consecutive sampling events. 

The number of infauna families recorded (across 

pooled MEPA sites) is not to be different from the 

number of families recorded during baseline 

surveys, or relative to the reference sites in two 

consecutive sampling events. 

Notes: 

1. TN = total nitrogen; TP = total phosphorus; TOC = total organic carbon 

2. The environmental quality standard for copper and zinc is commensurate with EQS E in Table 3 of EPA (2014).  

EQS E requires that there be no significant changes in a biological or ecological indicator that can be 

demonstrably linked to the contaminant. 

4.2.6 Reporting 

All records associated with the sediment and infauna monitoring programs, including the results 

of statistical analyses and assessments against the EQC, will be included in the Annual 

Compliance Report (see Section 8.1).  Any exceedances of the EQS will be reported to the 

OEPA and the DoF within 7 days of first detecting the exceedance.  

4.3 Benthic quality (video) 

4.3.1 Objectives 

In addition to the quantitative measurements described above, further qualitative and semi-

quantitative assessments will be undertaken using underwater video.  The objective of the video 

assessment is to provide observational data based on known indicators of sediment organic 

enrichment, and/or indicators of changes in BPPH health.  The use of such criteria is well 

established in other parts of Australia, and its use here forms complementary but essential data 

for comparison with the EQS.   

 

The data collected under this program is intended to provide confidence that any changes 

detected in the MEPA have not extended to the HEPA boundary, and/or have not resulted in 

secondary effects to HEPA benthic communities.        

4.3.2 Timing 

Video assessment will be undertaken prior to commencement of stocking and then at six monthly 

intervals during operations (timed to coincide with the autumn and late winter monitoring 

programs).  Video assessments may also be triggered at the MEPA/HEPA boundary following 

exceedance of certain trigger criteria (Table 4.3, Table 4.6).  Complementing the standard 
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program of monitoring, video assessments may also be undertaken as part of the 'campaign' 

monitoring program (Section 5.3), recommended to investigate transitions in sediment 

appearance before and after significant storms or treatment with pharmaceuticals.      

4.3.3 Monitoring program design 

Video assessments will be undertaken along a 350 m long transect both sides of the sea cages 

and at strategically placed locations along the perimeter of the MEPA/HEPA boundary.  

Transects both sides of sea-cages should intersect the information gathering sites, as shown in 

Figure 4.2.   

 

Video transects of at least 100 m should also be undertaken at the nearest four reference sites 

and at recovery sites (if established in the first five years).  Recovery site transects are also 

required to intersect the information gathering sites used during operations.     

 

For assessments at the MEPA/HEPA boundary, proponents are advised to place transects 

strategically to capture sites with higher BPPH coverage.  Pilot investigations may be required to 

determine the suitability of sites.  An example design is provided in Appendix B (Sections 4.3.4 

and 5.2.3 also provide further context).   

4.3.4 Approach to sampling 

Sediment quality 

To capture video footage an appropriate sled or remotely operated vehicle (ROV) carrying an 

underwater video camera will be flown along the transect.  One pass will be made along each 

transect.  Video footage will be analysed and a database of observations will be generated.  

 

The presence and number of sighted benthic fauna and flora (including the presence of 

Beggiatoa spp.) will be recorded along with observations of other benthic characteristics, 

including evidence of spontaneous outgassing, sediment colour and bioturbation.  An example 

template for semi-quantitative and qualitative observations is provided in Table 4.7, with red cells 

indicating observations of concern, some of which form part of the EQS outlined in Table 4.6. 
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Table 4.7 Example template showing potential semi-quantitative and qualitative 

criteria for video surveys 

LEP Distance  
Colour 

Baseline June 2016 Jan 2017 June 2017 Jan 2018 June 2018 

MEPA 

Centre White Off white Brown Brown Near black Black 

0 m White Off white Off white Off white Off white Brown 

50 m White White Off white Off white Off white Off white 

100 m White White White Off white Off white Off white 

150 m White White White White White White 

200 m White White White White White White 

250 m White White White White White White 

HEPA 
300 m White White White White White White 

350 m White White White White White White 

LEP Distance  
No. burrows (per m

2
) 

Baseline June 2016 Jan 2017 June 2017 Jan 2018 June 2018 

MEPA 

Centre 15 16 10 5 2 0 

0 m 21 24 24 12 6 1 

50 m 15 16 18 8 7 5 

100 m 21 17 21 19 15 10 

150 m 14 13 14 12 14 21 

200 m 12 10 12 24 12 14 

250 m 24 52 24 17 24 12 

HEPA 
300 m 17 19 17 21 15 24 

350 m 20 21 17 23 16 15 

LEP Distance  
Presence of Beggiatoa spp. 

Baseline June 2016 Jan 2017 June 2017 Jan 2018 June 2018 

MEPA 

Centre Nil Nil Nil Nil Present Present 

0 m Nil Nil Nil Nil Nil Present 

50 m Nil Nil Nil Nil Nil Nil 

100 m Nil Nil Nil Nil Nil Nil 

150 m Nil Nil Nil Nil Nil Nil 

200 m Nil Nil Nil Nil Nil Nil 

250 m Nil Nil Nil Nil Nil Nil 

HEPA 
300 m Nil Nil Nil Nil Nil Nil 

350 m Nil Nil Nil Nil Nil Nil 

Notes: 

1. Table dates are hypothetical.  Categories are indicative only.  Qualitative categories (i.e. colour, No. burrows and 

presence of Beggiatoa spp.) are not exhaustive. Proponents may add categories as they see fit.  

Benthic primary producing habitats 

To capture video footage of BPPHs, proponents will use the same set up as described under 

sediment quality.  Video assessments will be undertaken along the perimeter of the MEPA/HEPA 

boundary. It is recommended that at least six permanent 100 m transects are established along 

the perimeter, and preferably stratified to include known BPPHs, especially those of added 

complexity and/or elevation above the sand sheet.  

 

Random still images from each transect will be sampled from the video footage and analysed 

using appropriate software (i.e. TransectMeasure (SeaGIS 2013)) to determine the richness and 

percentage cover of BPPH taxa.  These data will be compared with data obtained during baseline 
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assessments (prior to stocking of sea cages) and to the reference sites and analysed using 

appropriate statistical techniques (i.e. Analysis of Variance (ANOVA) procedures).  The sensitivity 

of the design will be determined using appropriate statistical power analysis, taking into account 

the background variability, alpha, sampling effort, effect size and probability of detection (power).   

 

Proponents will be expected to specify the power and sensitivity (i.e. effect size) of their design 

following analysis of the baseline data set, and prior to commencement of operations.  OEPA will 

be given the opportunity to comment and provide concurrence on the design prior to 

implementation. 

4.3.5 Reporting 

All records associated with the video monitoring program, including the results of statistical 

analyses and assessments against the EQS, will be included in the Annual Compliance Report 

(see Section 8.1). Any exceedances of the EQS shall be reported to the OEPA and the DoF 

within 7 days of first detecting the exceedance.  

4.4 Aesthetics 

4.4.1 Objective 

The EQO to maintain aesthetic values aims to ensure that the aesthetic values of Western 

Australia's coastal waters are protected.  The Abrolhos Islands are multi-use with an array of 

stakeholders, all of which have vested interest in preserving the unique features of the Islands 

and the surrounding marine environment.   

 

The objective of the aesthetic management program is to assess whether the EQG and EQS 

have been met at the MEPA boundary, and to provide contextual information about the extent of 

aesthetic changes in the vicinity of the sea-cages.  The results of semi-quantitative 

measurements will be compared against the EQG and EQS in Table 4.8, following those 

recommended in EPA (2015b).   

4.4.2 Timing 

Monitoring will be undertaken twice each year, in summer and winter.  Monitoring will coincide 

with the seasonal water quality and sediment monitoring (Sections 4.1 and 4.1.6). 

4.4.3 EQC 

Aesthetic quality will be assessed against the EQG and EQS in Table 4.8 using a combination of 

semi-quantitative and qualitative assessments.  The required management response following an 

exceedance of the EQC is set out in Section 6.  

Table 4.8 Environmental quality criteria for the environmental quality objective of 

maintenance of recreation and aesthetics 

Environmental 

Quality 

Indicators 

Environmental Quality Criteria 

Environmental Quality Guideline (EQG) Environmental Quality Standard (EQS) 

Nuisance 

organisms 

Macrophytes, phytoplankton scums, filamentous 

algal mats, blue-green algae and sewage fungus 

should not be present in excessive amounts. 

There should be no overall decrease in the 

aesthetic water quality values of the Zeewijk 

Channel, Abrolhos Islands, using direct 

measures of the community's perception of 

aesthetic value.  Faunal deaths 

There should be no reported incidents of large-

scale deaths of marine organisms relating from 

unnatural causes. 
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Water clarity 
The natural visual clarity of the water should not 

be reduced by more than 20%  

Colour 

The natural hue of the water should not be 

changed by more than ten points on the Munsell 

scale (see EPA 2015b). 

Surface films 

Oil and petrochemicals should not be noticeable 

as a visible film on the water or detectable by 

odour. 

Reflectance 
The natural reflectance of the water should not 

be changed by more than 50%. 

Surface debris 

Water surfaces should be free of floating debris, 

dust and other objectionable matter, including 

substances that cause foaming. 

Odour There should be no objectionable odours. 

Note: 

1. Derived from EPA (2015b) 

2. Many of the environmental quality guidelines for aesthetic quality are subjective and relate to the general 

appreciation and enjoyment of the Abrolhos by the community as a whole. Consequently, when using these 

criteria, consideration should be given to whether the observed change is in a location or of an intensity likely to 

trigger community concern and to whether the changes are transient, persistent or regular events. 

3. Further investigation (environmental quality standards) involves direct measures of aesthetic value to determine 

whether there has been a perceived loss of value. For example, regular community surveys can be used to show 

trends in community perception of aesthetic value over time. 

4.4.4 Visual indicators 

In addition to monitoring against the EQG and EQS in Table 4.8, the visual appearance of the 

marine environment will be compared against the visual criteria in Table 4.8.  Assessment 

against the EQG will be supplemented via a questionnaire supplied to field personnel (Table 4.9).  

The questionnaire will be completed during the seasonal surveys and will be based on 

observations made adjacent to sea-cage clusters, and in the MWADZ generally. 

 

Proponents will provide community users of the Abrolhos Islands and other relevant stakeholders 

with an open invitation to comment on any depreciation of the aesthetic values of the Zeewijk 

Channel that may be attributable to the aquaculture within the MWADZ. The DoF website at 

www.fish.wa.gov.au will provide a mechanism by which the community and stakeholders can 

submit comments. Any decreases in aesthetic water quality values of the Zeewijk Channel will be 

measured as an increase in the number of complaints or a distinct change in the perception of 

the community (Refer to EQS in Table 4.8).  Instances of complaints will be recorded and 

documented in the Annual Report. All records associated with the monitoring, will be included in 

the Annual Compliance Report. 

Table 4.9 Field sheet for demonstrating compliance with environmental quality 

guidelines for aesthetics 

Site:                   Date: 

Recorder: 
 Comments 

Environmental Quality Guideline 

Algal/plant material visible on surface? Yes/No  

Dead marine organisms visible? Yes/No  

Is water clarity within the normal range?  Metres  

Noticeable change in hue? Yes/No  

Oil or other films visible on surface? Yes/No  
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Floating debris visible on the surface? Yes/No  

Noticeable odour associated with water? Yes/No  

4.4.5 Reporting 

All records associated with the aesthetics monitoring program, including the results of 

assessments against the EQC, shall be included in the Annual Compliance Report (see 

Section 7.1).  Any exceedances of the EQS shall be reported to the OEPA and the DoF within 7 

days of first detecting the exceedance.  

4.5 Farm operations  

4.5.1 Objective 

The overarching intent of this Plan is to protect sediment and water quality within the broader 

MWADZ and to improve the understanding of aquaculture / environmental interactions. Key to 

this is gaining an understanding of day to day farming statistics, including inputs of feed, stock 

growth rates (and FCRs) and estimates of total standing biomass. The intent is to gather data to 

determine the extent of correlation between farm inputs / farm performance and environmental 

observations, such as sediment nutrient content and the appearance of sediments.   

4.5.2 Timing 

Farming operations and performance will be monitored continuously, with numerical records 

presented as time-series data.     

4.5.3 Parameters 

Proponents are required to estimate and keep monthly records (at least) of the following 

parameters / details, at the scale of sea-cage cluster, or where appropriate, individual sea cages 

within a cluster:    

 

 Standing stock biomass (kg) 

 Cage volume (m3) 

 Stocking density (kg/m3) 

 Feed quantities (kg/d)  

 Food Conversion Ratio (FCR)  

 Cage location (GPS) 

 Depth of water (m) 

 Current speeds (m/s) and direction (via surface drogue) 

 Water temperature (°C) 

 Feed type 

 N:P:C ratio feed 

 Rate of N input (kg/d); Rate of P input (kg/d); Rate of C input (kg/d) 

 Incidence, type and quantity of antifoulants, pharmaceuticals and / or feed supplements 

administered 

 Type and frequency of any supplementary monitoring undertaken 

4.5.4 Code of practice  

Proponents will be required to adhere to the Environmental Code of Practice (CoP) prepared by 

DoF and the Aquaculture Council of Western Australia (ACWA/DoF 2013). The CoP outlines a 

series of voluntary codes, which if followed, allow Proponents to demonstrate that they are 

operating within the principles of Ecologically Sustainable Development.  Proponents can 

demonstrate conformity with this Code by undertaking an Internal Audit (using the ACWA Audit 
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Checklist which is available on the ACWA website: www.aquaculturecouncilwa.com) followed by 

a self-declaration by the Licensee.   

 

The CoP outlines a number of controls to minimise environmental impacts. The following subset 

of controls is considered relevant to the EPAs environmental objectives, and Proponents will 

follow the controls wherever practicable:  

 

 Develop and implement environmental monitoring regimes to recognise and mitigate negative 

impacts to ecologically important ecosystems  

 The parameters measured and the monitoring interval may be varied, depending on the 

system, species and stage of development  

 Should any parameters depart from the acceptable range, steps should be taken to 

immediately identify the problem and affect a remedy as soon as possible 

 Wherever possible locate facilities away from rock outcrops or coral bottom or seagrass beds 

 Use specialised anchoring systems to reduce the foot-print on the seafloor 

 Ensure moorings, anchor warp and its attachments do not drag on the bottom  

 Employ fallowing regimes as necessary to mitigate against sediment build-up 

 Bottom of suspended infrastructure to maintain a minimum clearance of at least 2 m above 

the seafloor 

 Any adverse effects resulting from operations to be contained within the licensed area (i.e. 

MEPA), with no unacceptable impacts outside the licensed area (i.e. HEPA) 

4.5.5 Changes in procedure 

Aquaculture technologies are evolving rapidly and there is an expectation that procedures will 

change in response to learning and/or the availability of new products i.e. antifoulants or 

pharmaceuticals.  Operators are required to report the nature and timing of major operational 

changes and provide evidence that the potential ramifications of the change (negative or positive) 

have been considered and evaluated, prior to implementing the changes.  The timing and results 

of major changes will be documented in the Annual Report such that any resulting shifts in 

environmental quality can be accurately correlated.   

4.5.6 Reporting 

All records associated with the farm operation and performance shall be included as an appendix 

to the Annual Compliance Report (see Section 8.1). It is recommended that the main body of the 

Annual Compliance Report include time series data showing average sediment nutrient 

concentrations (TN, TP and TOC) against (as a minimum) average feed inputs, average standing 

biomass and average FCR.  The Annual Compliance Report will also clearly document any 

changes in procedure, along with a description of the proposed advantages and/or 

disadvantages.  
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5. Assessing the EQC  

Comparison with the guidelines and standards requires calculation of simple test statistics 

(medians [50th percentiles] and 80th and 95th percentiles) and the application of more advanced 

ANOVA techniques. Upon completion of sampling, relevant test statistics shall be calculated and 

compared against the EQG criteria in Table 4.2 and Table 4.5, and the EQS criteria in Table 4.3 

and Table 4.6.    

5.1 Guideline level 

5.1.1 VSS, LAC and Chlorophyll-a  

Assessment shall be undertaken at the completion of the three month winter sampling period and 

again at the end of the three month autumn sampling period.  The EQG for VSS is to be 

assessed at individual MEPA sites, and the EQG for LAC and Chl-a at individual Area boundary 

sites (HEPA)7.  

 

The EQG test statistics for VSS shall be calculated by pooling the monthly replicates at: 

 

 individual MEPA compliance sites (median from n=3 replicates)  

 individual 'information gathering' sites (median from n=3 replicates) and  

 combined reference sites (80th7 & 95th percentile from n = 3 x 6 = 18 replicates8)  

 

The EQG test statistics for LAC & Chl-a shall be calculated by pooling the monthly replicates at: 

 

 individual Area boundary (HEPA) sites (median from n=3 replicates) and 

 combined reference sites (80th percentile from n = 3 x 6 = 18 replicates)  

5.1.2 DO 

Assessment shall be undertaken after each sampling event. Upon recording a DO value less than 

80% (or 90%7) saturation, daily measurements shall be undertaken at the exceeding site for a 

period of one week (7 days) to generate measurements from which to calculate the median value 

and continued on a daily basis until DO is greater than 80% (or 90%7) saturation.  The EQG test 

statistics for DO shall be calculated by pooling the weekly replicates across:  

 

 individual MEPA compliance sites (median from a minimum of n=7 replicates) 

 individual 'information gathering' sites (median from a minimum of n=7 replicates) 

5.1.3 TN, TP and TOC  

On completion of the each of the autumn and winter seasonal sampling periods, the relevant 

EQG test statistics for TN, TP and TOC will be calculated by pooling the monthly replicates at: 

 

 individual MEPA compliance sites (median from n=3 replicates)  

 individual 'information gathering' sites (median from n=3 replicates)and 

 combined reference sites (80th7 & 95th percentile from n = 3 x 6 = 18 replicates)  

5.1.4 Metals 

On completion of the each of the autumn and winter seasonal sampling periods, the relevant 

EQG test statistics for copper and zinc shall be calculated by pooling the monthly replicates at:   

                                                
7
 Note however the requirement to also assess high protection criteria at MEPA 100 m sites.  

8
 Depending on the Zone being sampled (n=12 in the case of the southern Area; and n=18 in the case of the northern Area). .  
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 individual MEPA compliance sites (median from n=3 replicates) and 

 individual 'information gathering' sites (median from n=3 replicates) 

5.1.5 Aesthetics 

On completion of the seasonal surveys, the aesthetic appearance will be compared against the 

criteria in Table 4.8.  Assessment against the EQG will be facilitated by a questionnaire supplied 

to field personnel (Table 4.9). The questionnaire will record observations made around the 

perimeter of the MEPA.    

5.2 Standard level 

5.2.1 DO 

Assessment will be undertaken after each sampling event. Upon recording a DO value less than 

60% saturation, proponents will undertake daily measurements at the exceeding site for a period 

of one week (7 days), thus generating multiple measurements from which to calculate the median 

value.  The EQS will be exceeded where the median value is less than 60% saturation, provided 

it has occurred in the absence of a similar exceedance at the reference sites, which may indicate 

a natural regional event. 

 

The EQS test statistics for DO will be calculated by pooling the weekly replicates across:  

 

 individual MEPA compliance sites (median from a minimum of n=7 replicates) and 

 individual 'information gathering' sites (median from a minimum of n=7 replicates)  

5.2.2 Benthic quality (video) 

Upon completion of the seasonal video surveys, an assessment shall be undertaken to determine 

the colour and physical appearance of sediments, noting particularly the presence of bacterial 

matts or the spontaneous outgassing of hydrogen sulphide (see also other suggested criteria in 

Table 4.7). The EQS will be exceeded if video footage shows the presence of bacterial mats or 

spontaneous outgassing of hydrogen sulphide anywhere in the MEPA - both characteristics 

widely held to be indicative of poor sediment quality and very high levels of organic enrichment 

(Hargrave et al. 2008; Hargrave 2010).   

5.2.3 Benthic Primary Producing Habitats 

Upon completion of the baseline and post operational surveys, the extent to which the type and 

percentage cover of the major BPPH morphological groups has changed since the 

commencement of operations shall be analysed using quantitative image analysis using 

appropriate statistical procedures, preferably of the ANOVA or GLM families.   

 

To ensure a robust assessment, it is recommended that proponents utilise the Before-After-

Control-Impact (BACI) designs of Underwood (1991; 1992; 1994). BACI designs are useful for 

their ability to separate anthropogenic change from natural change, and are therefore applicable 

in situations where exceedances are based on evidence of attribution.  To assist operators, a 

worked BACI example is provided in Appendix B; however, proponents are advised to seek 

assistance from qualified practitioners experienced in the application and statistical power of such 

designs prior to commencing baseline surveys.   

5.2.4 Infauna 

The EQS for infauna is consistent with the guidance in EAG 15 (EPA 2015) and has been 

developed in consultation with the OEPA.  The intent is to demonstrate that the number of 
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infauna families across MEPA and information gathering sites (pooled) does not differ from the 

number observed during the baseline assessment, and does not differ from those observed at the 

reference sites in ongoing assessments.   

 

OEPA recognises that the high family richness together with its highly variable abundance may 

lead to false positives where a family(ies) is excluded simply by chance (i.e. the family is actually 

present at the site, but was missed in the sampling due to its rareness).   

 

To counter this, the EQS is based upon families with a greater than 20% probability of detection 

in a single sample over the summer period and within a specific area (either north or south). 

Therefore there is a reasonable chance of detecting each of these families provided five or more 

samples are collected and provided the family is present.  Table 5.1 provides the list of families 

for each of the aquaculture areas, and their probability of detection based on their abundance 

during the baseline surveys. 

Table 5.1 Families included in the EQS for infauna with their probability of detection 

Southern Area Northern Area 

Family Taxa 
Probability of 

detection 
Family Taxa 

Probability of 

detection 

Ampeliscidae Worm 30% Glycymerididae Worm 21% 

Phoxocephalidae Worm 21% Psammobiidae Worm 45% 

Caprellidae Worm 21% Veneridae Bivalve 33% 

Ostracoda (Class) Crustacean 24% Ampharetidae Worm 24% 

Glycymerididae Bivalve 21% Eunicidae Worm 36% 

Psammobiidae Worm 52% Lumbrineridae Worm 24% 

Retusidae Worm 21% Onuphidae Worm 36% 

Eunicidae Worm 30% Orbiniidae Worm 27% 

Onuphidae Worm 45% Phyllodocidae Worm 21% 

Orbiniidae Worm 24% - - - 

Phyllodocidae Worm 21% - - - 

 

The intent is to (a) maintain a moderate level of ecological protection across the zone by 

demonstrating no change in the infauna families across the MEPA generally and (b) to build a 

comprehensive understanding of the type and number of infauna present, and the effect of 

aquaculture on these assemblages as the pressure grows over time.  This understanding will 

likely be used in the future to develop a new EQS based on a surrogate indicator (see Section 

8.2).  The utility of the approach will be reviewed at the completion of the 5 year interim period in 

consultation with the OEPA upon receipt of an appropriate data-set.  

5.2.5 Aesthetics 

Assessment against the EQS would only be undertaken upon an exceedance of the EQG.  Under 

the EQS, there should be no overall decrease in the aesthetic water quality values of the Zeewijk 

Channel, Abrolhos Islands, using direct measures of the community's perception of aesthetic 

value.   

5.3 Additional sampling and analyses 

5.3.1 Supplementary monitoring 

Assessments against the EQS should be undertaken carefully and with consideration of the 

potential for making a Type I or II statistical inference error.  For assessments against the EQS, 

Proponents are advised to increase the level of replication at the appropriate sites, or relevant 
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boundaries, wherever practicable.  The sensitivity of parametric analyses for example should be 

determined a priori using appropriate statistical power analysis, taking into account the 

background variability, alpha, sampling effort, effect size and probability of detection (power).  

 

Proponents are also advised to consider undertaking further analyses that may serve as 

additional lines of evidence.  Additional analyses such as multivariate statistical procedures for 

example may be used to provide either early warning and/or context to the observed changes in 

infauna communities, which may be driven by a combination of species richness and/or 

abundance measures.  Suggested approaches include the use of visual tools such as control 

charting, non-metric Multidimensional Scaling (nMDS), and hypothesis-based statistical methods 

such as PERMANOVA (following Anderson et al. 2008).  

 

Supplementary monitoring should also be undertaken in the event of certain EQG exceedances, 

particularly those for chlorophyll-a and metals (copper and zinc). Examples of supplementary 

monitoring may include sampling for the presence of potentially toxic microalgae or sampling 

demersal finfish (beneath sea cages) to assess the potential for bioaccumulation.  Although not 

specifically required under this plan, the additional analyses are considered useful for 

demonstrating compliance with the EQO for seafood safe for human consumption (see 

Table 3.1).   

5.3.2 Campaign monitoring 

Given the interim nature of the Plan, proponents are advised (wherever practical) to undertake 

monitoring before and after significant events, such as severe storms or treatment with 

antibiotics.  It is envisaged that the greatest effects of these events may be realised at the benthic 

level.  Hence, monitoring in the form of additional sediment sampling or custom flown video 

surveys may be most appropriate.  

 

The results of campaign monitoring are expected to contribute greatly to the 'information 

gathering' process, to: (a) ground-truth the environmental model used in the EIA process (b) 

determine the importance of storm events to benthic resetting processes (to further validate the 

model) and (c) determine the effect (if any) of antibiotics on benthic flora communities.  The data 

accumulated may be used in the future to provide justification for removal of certain monitoring 

commitments, thus reducing the burden on industry.    
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6. Upon exceeding the EQC 

6.1 Guideline level  

The hierarchical decision scheme for assessing the EQG is outlined in Figure 6.1. In the event an 

EQG is exceeded, assessment against the relevant EQS should begin as soon as reasonably 

practicable, but no more than 30 days.    

 

Notes: 

1. If sampling and analysis is required further along the transect, this will be done within 30 days of exceeding EQG 

at 100m.  The values at the 200 m and 300 m distances will also be compared against the high protection criteria.  

2. Values at any MEPA site 100 m from sea cages will also be compared against the high protection criteria. 

Figure 6.1 Decision scheme for assessing the environmental quality guidelines 

6.2 Standard level 

The hierarchical decision scheme for assessing the EQS is outlined in Figure 6.2.  In the event an 

EQS is exceeded, the Proponent will report the matter to DoF and the OEPA within 24 hours of 

detecting the exceedance and will commence management to (i) reduce the effect and/or 

mitigate the source of the contaminants, and (ii) to restore environmental quality to a level 

commensurate with the specified LEP.  The timeframe for demonstrating restoration will be 

negotiated with DoF and the OEPA at the time of the exceedance, but should be no more than 60 

days.  Management responses are outlined in Section 7.  
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Notes: 

1. EQS = environmental quality standard; Chl-a = chlorophyll-a; LAC = light attenuation coefficient; VSS = volatile 

suspended solids; DO = dissolved oxygen; TN = total nitrogen; TP = total phosphorus; TOC = total organic carbon; 

EQO = environmental quality objectives 

Figure 6.2 Decision scheme for assessing environmental quality standards 
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7. Management Responses 

Upon exceeding an EQS, management is required to reduce or eliminate the source of the 

pressure to restore environmental quality and achieve the relevant EQO.  

 

This section of the plan outlines the management responses available, and what is required of 

Proponents to demonstrate sites are recovering to levels commensurate with the agreed level of 

ecological protection.  

7.1 Water and Sediment quality 

7.1.1 Fallowing of stock  

One of the advantages of aquaculture (over ocean outfalls for example) is that aquaculture 

infrastructures can be rested, or if not entirely relocated, in a process known as fallowing.  

 

Fallowing is effective for reducing the pressure on the environment, providing it an opportunity to 

return to baseline conditions. The timing of recovery depends on the starting level of organic 

enrichment and the characteristics of the receiving environment.  Fallowing may be undertaken 

for reasons of best practice, or in response to an exceedance of an EQS.     

7.1.2 Other options  

If fallowing of sea cages is not feasible, the following temporary measures may also be effective 

in reducing the pressure on the environment:  

 

 Use of stock rotation 

 Reduction in stocking density 

 Partial harvest of stock 

 Management of feed inputs  

 Management of stocking density  

7.2 Recovery monitoring 

7.2.1 During routine fallowing  

As described above, relocation and or the resting of sea-cages may be undertaken in response to 

an exceedance, or as part of best practice operations.  In either case, Proponents will be required 

to monitor the fallowed sites to capture the transition from impacted to remediated conditions.   

 

Sampling will be undertaken at a subset of the former MEPA compliance sites (Section 4.1.6), 

referred to subsequently as recovery sites (Figure 3.5, Figure 4.1 and Figure 4.2).  Sampling will 

be undertaken at distances: centre, 0 m, 25 m and 50 m and will incorporate the parameters 

shown in Table 4.4.  Monitoring will be undertaken in autumn and supplemented with qualitative 

benthic video assessment.  Recovery will be monitored until the sediment chemistry at the 

fallowed site is commensurate with a high LEP.  To assess recovery, data from the recovery sites 

will be compared against data from baseline or reference sites using appropriate statistical 

methods.  The Proponent will report the results of recovery monitoring program to DoF and the 

OEPA annually (Section 8.1).   

7.2.2 Following an exceedance  

All of the EQSs in this Plan are designed to be assessed within the MEPA or at the HEPA 

boundary.  For an exceedance within the MEPA, the most appropriate course of action may be to 

fallow or implement the approaches in Section 7.1.2.  If fallowing is selected, then the timing and 
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extent of monitoring shall proceed as per Section 7.2.1.  If the Proponent chooses to implement 

other forms of management, the Proponent will be required to consult with DoF and OEPA for 

endorsement of intended actions and will monitor the impacted site on a monthly basis, until an 

appropriate level of environmental quality has been restored.   

 

For an exceedance at the northern or southern zone boundaries (HEPA), management will be 

determined in consultation with DoF and OEPA.  Management options such as those listed in 

Section 7.1.2 will be considered.  During the consultation phase, monitoring of the impacted site 

will proceed on a monthly basis, until the approach to management has been decided.   

 

During the contingency management phase, the Proponent will be required to report the results 

of the monitoring to DoF and the OEPA on a quarterly basis (four times per annum) until it can be 

demonstrated that an appropriate level of environmental quality has been restored, and is being 

maintained.  

7.3 Aesthetics 

The decision scheme for assessing EQG and EQS related to aesthetics, including the 

management response upon an exceedance of the EQS is summarised in Table 7.1. 

Table 7.1 Management response following an exceedance of the environmental quality 

criteria for maintenance of aesthetic values 

Environmental 

Quality 

Indicators 

Management following trigger level exceedance 

Environmental Quality Guideline (EQG) Environmental Quality Standard (EQS) 

All instances 

Upon an exceedance of the EQG, the 

Proponent will investigate the cause and the 

source of the exceedance.  An exceedance of 

the EQG will result in further assessment 

against the EQS.   

 

Any instances of an exceedance of the EQG 

will be reported by the Proponent in the 

Annual Compliance Report (Section 8.1). 

If there is a decrease in the aesthetic values of 

the Abrolhos marine environment as 

determined suing direct measures of the 

community's perception of aesthetic values, 

the Proponent will consult with DoF and OEPA 

to determine an appropriate management 

response.  
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8. Implementation  

8.1 Reporting  

Proponents will submit an Annual Compliance Report summarising the results of the monitoring 

to the OEPA and DoF by 1 June annually in accordance with the conditions of their approval.  

 

Annual Compliance Reports should include as a minimum:  

 

 An executive summary summarising the results of the program  

 A methods statement 

 A description of the results of the program, including the appropriate use of Tables and 

Figures to summarise the outcomes of:  

 Water and sediment quality monitoring and analyses  

 Benthic video surveys and analyses 

 Farm operational data, including any correlations with environmental data  

 Campaign monitoring, if undertaken during the reporting period 

 Any additional analyses i.e. multivariate or control charting analyses 

 Appropriate appendices, providing farm operational data and results of any reviews / risks 

assessments. 

   

In addition, any exceedance of the EQS will be reported to the CEO of the OEPA within 7 days of 

first detecting exceedance. 

8.2 Program evolution  

The Plan is an interim plan designed to monitor the effects of aquaculture in the first five years of 

operation.  The Plan will be reviewed and revised at the end of the five year period, or when 

production reaches 30% of the allocated standing biomass (24 000 tonnes)9. The intent of the 

review is to ensure the program is appropriately scaled to the level of risk, which may increase 

with increasing production.  

 

Although to be agreed in consultation with the OEPA, it is expected that at the completion of the 

five year period, the revised program will:  

 

 Be extended to distances 200 m and 300 m down-current of the sea cages, with a 

requirement for fixed monitoring stations at the HEPA boundary 

 Allow for an increase in the number of monitoring transects, probably to adjoining sea cage 

clusters 

 Allow for a change in the infauna criteria based on lessons learnt in the first 5 years  

 Focus on only one side of the sea cages (once the prevailing current direction and its effect 

on the benthic footprint are understood)  

 Retain zone boundary compliance (HEPA) and reference sites 

 Retain the requirement to fly towed video surveys 

 

The potential spatial arrangement of water and sediment sampling sites under the post 5 year 

development EMMP is shown in Figure 8.1.  

                                                
9
 Whichever occurs first. 



 

Department of Fisheries Prepared by BMT Oceanica: Mid West Aquaculture Development Zone EMMP v1 2017 39 

 

Figure 8.1 Potential spatial arrangement of water and sediment sampling sites under a 

revised EMMP post 5 year development  
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9.1 Appendix C - Biosecurity 

 

9.2 Biosecurity 

9.2.1 Objectives 

The objective of the biosecurity section of this Environmental Monitoring and Management Plan is 

to minimise risks associated with disease, parasites, marine pests and the potential for adverse 

genetic effects.  Potential risk factors relevant to biosecurity were investigated as part of the EIA 

for the Hin West Aquaculture Development Zone (MWADZ) project (DoF 2015c).  The 

assessment identified and assessed individual hazard pathways associated with each of three 

primary biosecurity risks, namely: 

2. spread of pathogen disease from an infected aquaculture facility;  

3. impacts on the (genetic) sustainability of wild fish following escape of aquaculture stock; and 

4. the introduction and, or, spread of marine pests associated with aquaculture(?) 

 

The biosecurity management protocols described below outline the approach to reducing these 

risks through a number of mitigation protocols and management strategies.    

9.2.2 Protocols 

A high level of biosecurity will be maintained using a combination of best-practice and proactive 

infrastructure management.  Reactive management strategies will be employed to manage 

incidents as they arise. The proposed approaches to risk mitigation and incident management 

follow a comprehensive analysis of risks and a review of best practice mitigation strategies 

undertaken by DoF (2015c); the proposed management protocols outlined below are excerpted 

directly from that document (DoF 2015c).    

 

Infrastructure management 

Infrastructure will be managed as follows:  

 

 Prior to commencement of operations, the proponents will seek input on biosecurity measures 

from the Western Australian Department of Fisheries (the Principal Research Scientist Fish 

Health). Prior to stocking, each proponents will develop and implement biosecurity 

management arrangements, as part of a Management and Environmental Monitoring Plan, in 

accordance with the Zone Management Policy and in consultation with DoF. These 

arrangements will cover all aspects of biosecurity management including a disease testing 

regime and relevant response protocols, translocation, biosecurity and quarantine including 

management of vessels, equipment and infrastructure.  Responses to biosecurity hazards 

and incidents will be informed by the development and implementation of the biosecurity 

management arrangements; all operational staff will receive appropriate training to enable 

them to implement the biosecurity management arrangements to effectively deal with 

biosecurity hazards and, or, incidents as they arise;  

 Sea-cage systems will be designed and maintained to eliminate or reduce the likelihood of 

fish escapes and, or, the breach of sea-cage netting by external predators, including ETP 

species; in addition, proponents will be required to conduct regular inspections of the sea-

cage systems to ensure integrity, by looking for and resolving any issues that may increase 

the probability of escapes;  

 The proponent will continually review and update their approach to biosecurity and associated 

protocols as agreed with DoF;  
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 All pelletised feeds used in open sea-cages must be Australian Quarantine and Inspection 

Service (AQIS) approved or produced by a manufacturer that complies with AS/NZS ISO 

9001:2008 standards or equivalent. Wet feeds, such as pilchards, are not permitted in the 

MWADZ; 

 Proponents will use best management practices to prevent escapes from sea-cages, 

including observing the Aquaculture Council of Western Australia (ACWA) marine based 

finfish Environmental Code of Practice, which has been designed to encourage 

environmentally responsible behaviour in the aquaculture industry. Proponents are required to 

operate in accordance with the Zone Management Policy and the conditions of an 

aquaculture licence, which require the prevention of stock escapes. The Zone Management 

Policy also documents the importance of the suitable site location (i.e. frequency of storm 

events, degree of exposure), minimizing risks during stock transfers, using strong and durable 

materials for culture unit construction and regularly inspecting and adjusting the infrastructure 

to quickly repair tears or openings; 

 Proponents must develop site-specific contingency plans (escape emergency plans) that 

describe actions to be taken in the event of any major stock escapes. Guidance on what to do 

in the event of an escape is provided in the Fish Resources Management Regulations 1995. 

The use of any recapture nets requires authorisation of the CEO of DoF; 

 To prevent the introduction and spread of introduced marine pests, proponents will undertake 

regular inspection and cleaning of sea-cage nets; prior to bringing aquaculture gear into the 

MWADZ, thoroughly inspect and clean any used equipment or infrastructure (including 

vessels) sourced from areas outside the MWADZ.  In addition to the biosecurity management 

arrangements mentioned above, proponents will observe the National Biofouling 

Management Guidelines for the Aquaculture Industry.  

  

Reactive management 

Reactive management actions will include: 

 

 Proponents must (with DoF) develop incident response plans detailing the procedures to be 

followed in the event of (1) disease outbreaks, (2) escapes of significant volumes of stock or 

(3) detection of introduced marine pests. The intent of these plans is to ensure adequate 

reporting of the events, manage the escaped fish and any predators including ETP species, 

prevent wherever practicable, the establishment and proliferation of pests or diseases, aiming 

to control and potentially eradicating that pest or disease, and to minimise the risk of that pest 

or disease being transferred to other locations within Western Australia; 

 All unusually high levels of mortalities, or suspicions or signs of diseases or conditions, must 

be recorded and details (quantity of stock/circumstances) reported in writing to the Principal 

Research Scientist Fish Health, within 24 hours of becoming aware, or suspecting, any fish at 

the property are affected.  The proponent will work with DoF to resolve the issue using an 

agreed response plan or as otherwise determined with DoF;  

 ALL species listed as pests or noxious fish and any other species that appear to have clear 

impacts or invasive characteristics must be reported to DoF via FISHWATCH (ph. 1800-815-

507) or by email at biosecurity@fish.wa.gov.au,within 24 hours following (a) initial detection 

and (b) subsequent analysis and confirmation of identity. If the species is positively identified 

as a marine pest, the proponent will work with DoF to resolve the issue using an agreed 

response plan or as otherwise determined with DoF; 

 Any use of treatment chemicals and, or, pharmaceuticals, under advisement of the DoF 

Principal Research Scientist Fish Health, will be recorded and reported to DoF and the OEPA 

in accordance with approved protocols; 



 

 

 All instances of suspected significant (i.e. greater than 100 fish) stock escapes must be 

recorded and details (quantity of stock and circumstances) reported to the CEO of DoF within 

24 hours of the event.  Interactions with ETPs, which result in escapes, should be reported to 

the relevant authority. The pproponent must investigate and determine how an escape 

occurred and what is required to prevent future similar escapes; the findings of the 

investigation shall be reported to DoF within five working days of the event.  The proponent 

will work with DoF to resolve the issue using an agreed response plan or as otherwise 

determined by DoF; 

 All biosecurity incidents (including stock escapes) and use of pharmaceuticals and other 

treatment chemicals must be recorded in the Annual Compliance Report. Best management 

practices to facilitate biosecurity will be maintained for the life of the MWADZ.  The proponent 

will review and adapt management practices to remain in step with best-practice approaches. 
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