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EXECUTIVE SUMMARY  
The Western Australian Government is committed to the development of a sustainable 
marine aquaculture industry.  Pursuant to s.101A(2A) of the Fish Resources 
Management Act 1994, which provides for the establishment of aquaculture 
development zones in Western Australian waters, the Minister for Fisheries (Minister) 
announced a funding package to enable the establishment of two such zones: one in 
the Kimberley and one in the Mid West regions of the State.  On behalf of the Minister, 
the Department of Fisheries (Department) is managing the creation of the Kimberley 
Aquaculture Development Zone (Zone) through a process that principally involves 
environmental assessment of the Zone as a strategic proposal under Part IV of the 
Environmental Protection Act 1986.   

The marine aquaculture sector in Western Australia currently accounts for a very small 
proportion of the domestic seafood market.  The offshore production of marine finfish is 
considered to be the aquaculture sector most likely to provide large scale industry 
development; however, investment uncertainty associated with securing the necessary 
approvals has been one of the key impediments to its development.   

Approval of this strategic proposal will create opportunities for existing and future 
aquaculture operators to refer project proposals to the Environmental Protection 
Authority (EPA) as a derived proposal.  The desired outcome is a more streamlined 
assessment and regulation process due to the early consideration of the potential 
environmental impacts and cumulative impacts identified during the assessment 
process of the Zone.   

The strategic proposal to create a Zone was referred to the EPA in April 2012.  Three 
key environmental factors were identified by the EPA; namely, benthic communities and 
habitat, marine environmental quality and marine fauna. 

Comprehensive field survey data have provided accurate baseline information for 
relevant environmental parameters.  These data also underpinned the hydrodynamic 
and ecological modelling that resulted in further refinement of the location and size of 
the proposed zone and allowed an assessment of the potential environmental impacts 
of marine finfish aquaculture in it.   

The establishment of commercial marine finfish aquaculture projects within the Zone it 
is not expected to cause a significant environmental impact.  This assessment of the 
likely environmental impacts is due not only to the Zone’s physical characteristics, in 
particular the high rates of flushing or water exchange that is sufficient to dilute nutrients 
before they are assimilated by the ecosystem, but also to the adaptive management 
controls and environmental monitoring framework the Department has developed for 
the Zone and the individual proposals within it. 
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Front cover photo: Aerial photograph of existing sea cages within Cone Bay 
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1 INTRODUCTION 

The Minister for Fisheries proposes to declare an area of WA waters to be an 
Aquaculture Development Zone under s.101A(2A) of the Fish Resources Management 
Act 1994 (FRMA).  Located within Cone Bay in the Kimberley region, the proposed 
Kimberley Aquaculture Development Zone (Zone) will be the first in Western Australia.  

The Department of Fisheries (Department), on behalf of the Minister, referred the 
proposal to declare the Zone as a strategic proposal to the Environmental Protection 
Authority (EPA).  The EPA determined to assess the proposal as Assessment on 
Proponent Information (API) – Category A.  EPA-prepared scoping guidelines were 
provided to the Department in August 2012.   

This API document has been prepared in accordance with the EPA-prepared scoping 
guidelines and includes, as appendices, the Kimberley Aquaculture Development Zone 
Management Policy which outlines the robust management framework that has been 
developed for this Zone, an Environmental Monitoring and Management Plan (EMMP) 
and a comprehensive environmental field studies and modelling report.  These 
documents will inform stakeholders and enable the EPA to assess the proposal under 
the provisions of Part IV of the Environmental Protection Act 1986 (EP Act).   

1.1 Purpose and Scope 

The environmental impact assessment of the creation of an aquaculture development 
zone will allow for the development within it of future aquaculture activities that which 
are carefully planned and managed so they do not have a significant detrimental impact 
on the environment, whilst providing social and economic benefits in the Kimberley 
region.  It will also provide for more effective assessment of cumulative environmental 
impacts. 

The creation of an aquaculture zone will provide an “investment ready” platform for 
interested parties proposing to set up aquaculture operations.  In the event that the 
Minister for Environment issues a statement in relation to the creation of the Zone, the 
future referral of individual aquaculture proposals within the Zone to the EPA will allow 
individual applicants to take advantage of streamlined Government approval processes, 
thereby providing increased economic diversity, greater investment certainty and 
improved employment opportunities within the region.  

Within its proposed boundaries, the Zone will provide for the future development of 
aquaculture proposals for marine finfish (Figure 2).1  The proposal does not include post 
harvest activities such as transport, or marketing and consumption. 

  

                                            
1 In this document, “aquaculture” has the meaning defined in the Fish Resources Management Act 1994; namely, the 
keeping, breeding, hatching, culturing or harvesting of fish”.  
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1.2 Proponent details 

The Minister for Fisheries is the proponent for the strategic proposal.  The Department 
is acting on behalf of the Minister for the purposes of the assessment and administering 
the Zone once it is declared.  The contact person in the Department is: 

Sascha Brand-Gardner, Fisheries Management Officer  
Aquaculture Branch, Department of Fisheries 
168 St Georges Tce, Perth  
Ph: (08) 9482 7208 
E-mail: Sascha.BrandGardner@fish.wa.gov.au  

1.3 Alternatives considered 

In terms of the sustainable development and management of aquaculture in WA, the 
Department could have continued with the current project-by-project model whereby 
individual aquaculturists seek their own environmental and licensing approvals.  
However, strategic planning for aquaculture development, through the use of a zonal 
approach, provides a far more efficient process that reduces conflict between uses, 
minimises administrative and approvals processes and provides greater certainty to 
industry and investors.   

With regard to the general location of the proposed Zone, Government funding for the 
whole Aquaculture Development Zones project stipulated that due to existing interests 
in the marine finfish sector, two aquaculture development zones will be established: one 
in the Kimberley region, the other in the Mid West region.   

Cone Bay was chosen as the preferred location of the Kimberley Aquaculture 
Development Zone due to its natural features; it has the support of Industry and is a 
proven location for the successful culture of marine finfish.  There is an existing 
aquaculture development within Cone Bay, which was previously assessed by the EPA 
and is being implemented in accordance with an implementation agreement (commonly 
referred to as a Ministerial Statement).  The environmental impact assessment for the 
existing proposal provided some of the baseline environmental data and farm 
operational data. This information has assisted with the environmental impact studies 
and modelling undertaken for the purposes of the environmental impact assessment of 
the proposed Zone.   

Determination of the final location and size of the Zone was based on the following 
attributes: 

 Benthic habitat mapping inside the Zone revealed a mostly sandy bottom away 
from sensitive benthic habitats such as corals; 

 Water depth needs to be sufficient to ensure a 10 metre deep sea cage has at 
least two metres clearance between the bottom of the sea cage and the sea floor 
at lowest astronomical tide, to prohibit scouring of the sea floor and enhance 
flushing; 

 High current velocities and associated mixing of the water column means that 
impacts on the environment from nutrient inputs are minimised; and, 

mailto:Sascha.BrandGardner@fish.wa.gov.au
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 Despite its remote location, which reduces user conflict, the Zone is close 
enough to the town of Derby to enable reasonably practical operational activities.  

Importantly, unlike many other parts of the coastal Kimberley region, Cone Bay itself is 
not a recognised location for any particular ecological value.  In contrast, Camden 
Sound to the north is a known calving and resting site for humpback whales, Roebuck 
Bay to the south has national and international importance for migratory birds and turtle 
nesting areas mostly occur on islands to the west that have suitable beach habitat 
(Masini et al. 2009).  Hence, impacts from this proposal on significant marine fauna will 
be minimised.  

2 PROPOSAL DESCRIPTION AND KEY FACTORS 

2.1 Key characteristics 

Key characteristics of the strategic proposal are provided in Table 1.  The Zone will 
provide for a maximum annual production of 20,000 tonnes of marine finfish to be 
cultured in sea cages located within it.   

Table 1. Key characteristics of the strategic proposal. 

Element Description 
Proposal Title Kimberley Aquaculture Development 

Zone 
Proponent Name Minister for Fisheries 
Project Life Ongoing   
Location  State waters of Cone Bay, Western 

Australia (~215 km NNE of Broome) and  
defined by waters bounded by the  
coordinates: 
16o 24.976’S  123o 28.725’E 
16o 25.400’S  123o 29.869’E 
16o 27.656’S  123o 28.774’E 
16o 29.692’S  123o 32.825’E 
16o 30.173’S  123o 32.566’E 
16o 27.601’S  123o 27.450’E 

Size of Aquaculture Development Zone 2,000 ha 
Species to be Cultured within the Zone Marine finfish species that naturally occur 

within the Kimberley area2 
Culture Method Floating sea cages  
Total Maximum Production within the 
Zone 

Maximum annual production of 20,000 
tonnes of finfish  

 

In assessing this strategic proposal, the EPA needs to conclude, with a high level of 
confidence, that future proposals can be implemented without significant detrimental 
impacts on the environment.  With this in mind, the environmental impact assessment 
                                            
2 Although technically a diadromous species, in this context barramundi is considered a marine finfish because it is 
grown out in exclusively marine waters.  
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was designed to assess several possible future production scenarios.  The Department 
expects future proposals will have similar operating requirements and environmental 
impacts to the current barramundi operation within Cone Bay.  Fish farming 
technologies, management and operational procedures are similar for a range of 
marine species and so are the environmental impacts of these operations.   

Future aquaculture proponents within the Zone will need to refer their aquaculture 
proposal to the EPA and may request that the EPA declares it a “derived proposal” 
under section 39B of the EP Act (EPA 2012a).  Future derived proposals will be 
required to comply with all requirements as outlined in the Kimberley Aquaculture 
Development Zone Management Policy (Appendix 1) and comply with the 
Environmental Monitoring and Management Plan (EMMP) for the Zone (Appendix 2).  
Compliance with the EMMP will be enforced by licence condition or through 
Regulations and may also be a requirement of any Notice issued by the Minister for 
Environment in relation to the implementation of any declared derived proposal.   

The key characteristics for future derived proposals reflect the policy settings developed 
for management of the Zone and are summarised in Table 2. 

Table 2. Key characteristics of future derived proposals. 

Element Description 
Aquaculture lease location Within the boundaries of the approved 

Zone, with a 50 m buffer between the 
respective boundaries 

Operations  Installation and maintenance of 
floating sea cages 

 Stocking of marine finfish that 
naturally occur within the 
Kimberley area 

 Finfish feeding, husbandry and 
harvesting  

Sea Cage specifications  Deployment of predator nets or 
equivalent to prevent fish escapes 

 Minimum of two metres (at lowest 
astronomical tide) between the 
seafloor and bottom of the cage 

Total Fish Production Maximum of 10 tonnes per hectare 
averaged over the size of the lease 

Feed inputs Only commercial pellet feeds 
manufactured within Australia to a 
specified standard or if imported fish feed 
or ingredients to be approved by AQIS. 

Seed Stock From a facility certified by the 
Supervising Scientist Biodiversity and 
Biosecurity or with a health certificate 
issued or approved by the Department 

Approved Environmental Monitoring and 
Management Plan (EMMP)  

Compliance with the Environmental 
Monitoring and Management Plan. 
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Figure 1 Barramundi sea cages, Cone Bay (Photo courtesy of Oceanica 
Consulting). 

2.2 Location and surrounding environment 
Located in State waters in Cone Bay just north of King Sound, the proposed Kimberley 
Aquaculture Development Zone is approximately 215 kilometres NNE of Broome in 
northern Western Australia (see Figure 2 for exact location).  The total area of the 
proposed Zone is 2000 hectares.  All future aquaculture proposals will be implemented 
within the boundaries of the proposed Zone, noting there will be a 50 m buffer between 
the boundaries of any new lease and the Zone. ,  

The existing aquaculture project is located in the southern part of the proposed Zone.  
Future proponents would apply for lease areas in the remaining, currently unallocated 
part of the Zone located on the western side of Cone Bay.   

In the northern part of Cone Bay there is an existing pearl farm lease, which has not 
been utilised for the last three years.  However, this pearling company was growing 
pearls in Cone Bay for approximately 25 years prior to de-stocking and may use the 
lease for future operations.   
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Figure 2: Proposed Kimberley Aquaculture Development Zone boundaries. 

The Kimberley region is renowned for its rich and diverse aboriginal culture.  There is 
an Indigenous community (Yaloon) at the eastern end of Cone Bay.  It is a seasonal 
community, used throughout the dry season by Dambimangari Traditional Owners, who 
hunt and fish in the waters of Cone Bay.  It is anticipated that use of the community will 
increase in the future with increasing economic opportunities in the region.  The 
Wotjalum Aboriginal Reserve includes the land on the north and eastern sides of Cone 
Bay; as part of the Dambimangari Indigenous Protected Area it is recognised as part of 
the National Reserve System.  The land on the south side of Cone Bay is a military 
training area.  Together, these areas form part of the Dambimangari Native Title Claim.   

The nearest gazetted town is Derby with a population of approximately 4,500 and a 
major port that has infrastructure appropriate for servicing future aquaculture proposals.  
Because there are no roads near the proposed Zone, access will be from the sea or by 
air.   

The marine environment of the Kimberley region is generally characterised by turbid 
waters, low wave energy and a macrotidal regime with associated mud flats, 
mangroves and fringing coral reefs.  As part of the Western Australian Government’s 
Kimberley Science and Conservation Strategy (2011) to ensure the region’s natural and 
cultural values are protected as the region fulfils its economic potential, five new marine 
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parks have been established or are proposed.  The Lalang-Garram Camden Sound 
Marine Park, north of Cone Bay, covers an area of more than 7,000 square kilometres.  
To the south, Eighty Mile Beach Marine Park extends for over 220 kilometres of the 
coastline.  Marine parks in Roebuck Bay, Horizontal Falls and North Kimberley are also 
being developed (Figure 3).  

The Kimberley is a tropical savannah that supports its own distinctive flora and fauna.  
The remoteness of this region has meant that it has had very low impact from human 
activity and is considered to be in a very good ecological condition.   



 

Figure 3: Kimberley Aquaculture Development Zone in a regional context showing existing and proposed marine parks in the 
region. 



 

2.3 Relevant studies 

Data and information on the environmental impacts of finfish aquaculture in the 
tropical environment of the Kimberley region are currently limited.  Environmental data 
collected by Marine Produce Australia’s (MPA) existing barramundi farm in Cone Bay 
has increased the available knowledge and were used to calibrate some of the 
environmental modelling work.  In addition, between 2004 and 2010, MPA conducted 
a marine fauna monitoring program, which assisted with the assessment of impacts on 
marine fauna in Cone Bay.  

 

Figure 4: Marine Produce Australia’s sea cages and operating vessel (Photo 
courtesy of Broome Aquaculture Centre). 

In preparation for this proposal, the Department planned and contracted 
environmental studies to determine baseline environmental information and likely 
environmental impacts of the proposal.  The EPA-prepared scoping guideline provided 
the guidance for these studies, which have been consolidated and are presented in 
the full Environmental Impact Study (EIS) Report (Appendix 3). The studies completed 
are listed below.   

 Baseline Water and Sediment Quality Analysis (Oceanica) 
 Marine Habitat Mapping (Oceanica) 
 Cause-Effect Pathways and Impact thresholds (inclusive of an extensive 

literature search by Oceanica) 
 Hydrodynamic modelling (DHI) 
 Ecological modelling (DHI) 
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 Environmental Impact Assessment (DHI) 

The baseline environmental studies and habitat mapping in particular, comprise a 
significant contribution to the scientific knowledge of this remote location.  For ease of 
reference, these Oceanica reports are at appendices 4, 5 and 6.  The hydrodynamic 
modelling confirms the high current velocities associated with the tidal-dominated 
system as illustrated in Figure 5.   

 

Figure 5: Map of maximum modelled vertically averaged current speed in Cone 
Bay for the wet season. 

In accordance with EPAs scoping guideline, an independent expert has reviewed the 
modelling information and provided a report (Appendix 7). 

2.4 Environmental Management Approach  

The Department administers the FRMA on behalf of the Minister for Fisheries.  The 
objectives of the FRMA include the development of aquaculture whilst ensuring that 
the impact of aquaculture on aquatic fauna and their habitats is ecologically 
sustainable.  Under the provisions of s.92A of the FRMA, all aquaculture licence 
holders are required to have a Management and Environmental Monitoring Plan 
(MEMP).  The purpose of the MEMP is to enable the Department to meet its 
responsibilities in respect of the environmental management of aquaculture in Western 
Australia, in accordance with the 2010 Memorandum of Understanding between the 
Department and the then Department of Environment and Conservation.   
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Licence holders operating inside the Zone will need to comply with the EMMP for the 
Zone, which will comprise part of their individual MEMPs.  Through the MEMP, the 
Department will ensure the levels of ecological protection designated for the Zone are 
met (Figure 6).   

The spatial extent of the ecological protection areas illustrated in Figure 6 can be 
summarised as follows: 

Size of Cone Bay 14,859 hectares 
Size of Kimberley Aquaculture 
Development Zone 

2,000 hectares (13% of Cone Bay) 

Maximum Ecological Protection Area 80% of Cone Bay 
High Ecological Protection Area 16% of Cone Bay  
Moderate Ecological Protection Area 4% of Cone Bay (at full production 

capacity and no more than 33% of an 
individual lease area) 

 

Under the 20,000 tonnes production scenario, the modelling concludes that the zone 
of influence (a measurable change in environmental quality but no effect on biota) may 
extend outside the production zone boundary; consequently, the 300 metre HEPA 
buffer extends outside the zone boundary depicted in Figure 6.  A further measure to 
ensure acceptable levels of ecological protection are met includes a 50 metre buffer 
between any new lease boundary (indicated by the black dotted line) and the zone 
boundary (indicated by the dashed purple line) as outlined in the Zone Management 
Policy (Appendix 1).   

The EMMP stipulates that a maximum of 33% of a lease area can be a moderate level 
of ecological protection (including recovering fallowed areas).   

The EMMP for the Zone (Appendix 2) is comprehensive and will ensure the 
environmental value of ecosystem health is protected.  It has been developed taking 
into account: 

 data from the existing aquaculture operation (Appendix 9); 
 the results from the field studies and modelling as presented in the EIS 

(Appendix 3) including any seasonal variation;  
 the physical properties of the location characterised by large rates of water 

exchange; 
 environmental monitoring practices used in other jurisdictions; 
 the EPA-approved Marine Produce Australia EMMP; and, 
 advice provided by the OEPA and the Departments marine research scientists.  

The EMMP is considered to be precautionary even though the results from the 
modelling studies showed minimal impact even at full production.   

As production increases, additional environmental monitoring of reference sites 
outside Cone Bay will be required to monitor potential regional effects.  Scientific 



KIMBERLEY AQUACULTURE DEVELOPMENT ZONE – ASSESSMENT ON PROPONENT INFORMATION  
 

17 
Final draft as at 19/12/13 

marine studies are increasing in the Kimberley region so there may be future 
opportunities for collaborative monitoring of external reference sites. 

The Department will ensure that a report of the environmental monitoring data 
collected through the EMMP for the Zone is made publicly available through the 
Department’s website at www.fish.wa.gov.au.  

http://www.fish.wa.gov.au/
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Figure 6: Conceptual diagram of Ecological Protection Areas when production reaches full capacity of 20,000 tonnes per annum.  .
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2.5 Identification of Key Environmental Factors 

The EPA identified three key environmental factors that required assessment in this 
API document (EPA 2012b): 

 Benthic communities and habitat – to quantify the spatial extent of benthic 
habitats. 

 Marine environmental quality – to address potential impacts on water and 
sediment quality due to the input of nutrients from fish faeces and uneaten 
feed. 

 Marine fauna – to address issues such as biosecurity. 

These factors are discussed and assessed in detail in section 4. 

2.6 Approval Timeframes 

Key approval milestones and targets for assessment of this strategic proposal are 
shown in Table 3.  The existing aquaculture operation is proposing to increase its 
production to 5000 tonnes in the short to medium term.  The Department therefore 
expects a referral to the EPA as a derived proposal for this increased production may 
be imminent.  Other potential operators within the Zone will develop their own project 
approvals and timeframes.   

Table 3. Approval timeframes. 

Referral of proposal to OEPA  End Apr 2012 
OEPA sets level of assessment End Jun 2012 
EPA approves scoping document 22 Aug 2012  
Review of current model/scope required modelling 
work 

End May 2012 

Tender process completed – Technical and 
modelling studies 

End Aug 2012 

Season 1 - field studies Sept - Nov 2012 
Season 2 - field studies Jan – Mar 2013 
Draft EIS and modelling report provided to 
Department 

Late May 2013 

Independent Review and Departments comments June 2013 
Final EIS and modelling report provided to 
Department 

23 July 2013 

Preparation of API documents and appendices Aug – Nov 2013 
Key stakeholder consultation period (2 ½ weeks) 18 Nov – 4 Dec 2013 
Department formally submits API 19 December 2013 
EPA Board meeting 22 January 2014 
Consultation re Ministerial conditions (2 weeks) Jan/Feb 2014 
Report to Minister End Feb 2014 
Appeal period (2 weeks) March 2014 
Issue of Ministerial Statement March/April 2014 
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3 ENVIRONMENTAL IMPACT ASSESSMENT CONTEXT 
This section identifies the environmental legislative framework, within which this API 
has been prepared, as well as the relevant environmental objectives, policies, 
guidelines and standards to satisfy EPA scoping guideline requirements (EPA 2012b). 

Table 4 provides cross references to the relevant sections of the API where particular 
issues are discussed in greater detail. 

Table 4. Environmental Impact Assessment Context. 

 Outcome Location in API 
document 

Environmental  
legislative 
framework 

The proposal is consistent with principles of the EP 
Act, as outlined in the EPA’s ‘Principles of 
Environmental Protection’ (EPA 2004). 

In July 2012, the EPA deemed the proposal a 
‘Category A’ strategic proposal under s39B of EP Act. 
The API document addresses all information 
requirements consistent with Section 5 of the EPA 
Administrative Procedures 2012, and is consistent with 
the EPA’s Bulletin on ‘Strategic and Derived Proposals 
(EPA 2012a) 

Appendix 8 

Environmental 
objectives 

 

The proposal has been assessed against and found to 
be consistent with all relevant environmental objectives 
to protect the environmental factors deemed to be 
relevant by the EPA (EPA 2012b) and associated 
objectives for marine benthic habitat , marine 
environmental water quality and marine fauna (EPA 
2013) 

Section 4 

Environmental 
Guidelines 

This API has been prepared consistent with 
requirements of the EPA Scoping Guidelines (2012b) 
and includes: 

 a waste management plan;  
 
 

 a marine fauna interaction plan; and,   
 
 

 biosecurity management arrangements 

 

EPA guidance statements for the protection of 
benthic primary producer habitat (EPA 2009) and 
marine dredging proposals (EPA 2011) have been 
considered.  

Environmental factors and objectives as outlined in 
EAG 8 have been addressed. 

 

 

Section 9 of the Zone 
Management Policy at 
Appendix 1 

Section 7 of the EMMP 
at Appendix 2 

Section 8 of the Zone 
Management Policy at 
Appendix 1  

Section 4 and 
Appendices 3 

 

Section 4, Tables  6, 7 , 
8 and 9. 
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 Outcome Location in API 
document 

Environmental 
Standards 

Proposed management strategies (contained within 
the Zone Management Policy) and environmental 
monitoring framework (contained within the Zone 
Environmental Monitoring and Management Program) 
will ensure recognised State (Government of WA, 
2004), National and International 
(ANZECC/ARMCANZ, 2000) environmental standards 
are maintained.  

Appendices 1 and 2 

 

4 ENVIRONMENTAL IMPACT ASSESSMENT 
Three key environmental factors have been identified by the EPA (EPA 2012b) as 
relevant to the Zone.  They are: 

a) Benthic communities and habitat; 
b) Marine environmental quality (water and sediment); and 
c) Marine fauna. 

These factors identify parts of the environment that have the potential to be impacted 
as a consequence of implementation of the proposal and need to be assessed.   

In addition, a risk assessment using the National ESD framework for aquaculture 
(Fletcher et al. 2004; vom Berg 2008) was conducted for the existing finfish operation 
and the identified risks and associated issues are captured within the three 
environmental factors above (Oceanica 2011).   

The environmental impact study conducted by DHI concluded the most important 
stressors were organic deposition from fish feed residues and fish faeces and 
dissolved inorganic nitrogen from excretion, which can potentially affect environmental 
quality.  These stressors were used as modelling input sources for six possible 
production scenarios that compared parameters such as total carrying capacity of the 
Zone, stocking densities, the effect of different locations of the production units and 
the impact of farming a different fish species with a  higher food conversion ratio.   

In terms of nutrient loading, the most important factor is the tonnage of fish produced 
per annum (also referred to as total carrying capacity or total production).  The volume 
of feed placed into each cage relates directly to the amount of fish produced, which is 
then directly related to total faecal input.  Scenario 1 of the environmental impact study 
tested a maximum production of 20,000 tonnes of marine finfish per annum, which is 
considered the worst-case scenario from an environmental perspective.  Scenario 3 
represents the best-case scenario (which is the most likely one) for a total production 
of 5,000 tonnes per annum.  Table 5 provides a comparison of these scenarios and 
their associated nutrient loading per cage that was used as model input sources. 
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Table 5.  Production plan for 5000 tpa and 20,000 tpa production scenarios and 
associated nutrient loading from the farm(s) (information sourced from DHI 
2013).(NB Calculations are based on brief periods when stock density equals 60 
kg/m3 and 50 kg/m3.  In practice, these densities will only be reached for brief periods 
– at initial stocking, densities will be lower and will increase to a maximum of 60 and 
50 kg/m3 as the fish grow.) 

Variable Amount at 5000 
tpa  

Amount at 20,000 tpa 

Production units 1 x 5000 tpa 4 x 5000 tpa 
Stocking density (kg/m3) 60 50  
Feed conversion rate (FCR) 1.6 1.6 
Feed type As per current As per current 
Cage properties Circular, 120 m 

circumference, 38 
m diameter, 10 m 
depth, 7 x cages 

Circular, 120 m 
circumference, 38 m 
diameter, 10 m depth, 
36 x cages 

Feed waste ie. feed not consumed 
by fish 

3% 3% 

Feed convert to faeces estimate 18.9% 18.9% 
kg faeces/year/cage 210,000 163,000 
kg faeces/day/cage 576 448 
kg faeces/feeding hour/cage feeding 
periods 

115.22 89.61 

kg faeces/feeding hour/cage non-
feeding periods 

5.76 4.48 

Carbon lost in faeces (kg/day/cage) 115.2 89.6 
Nitrogen lost in faeces (kg/day/cage) 30.1 23.4 
Phosphorus lost in faeces 
(kg/day/cage) 

16.9 13.2 

Inorganic nitrogen released in water 
column (kg/day/cage) 

104.0 80.9 

Inorganic phosphorus released in 
water column (kg/day/cage) 

<5 <5 

 

Calculated on a per-cage basis, the above comparison assesses the effect that 
different stocking densities can have on nutrient loading into the environment.  Each 
sea cage has a volume of 11,335 m3 and a one-year production cycle is assumed.  
Thus, a stocking density of 60 kg/m3 for 5000 tonnes of fish equates to 7 stocked 
cages (rounded down to be conservative) or 714,000 kgs of fish per cage.  With an 
FCR of 1.6, the fish would need to be fed 1142,400 kg of feed (1.6 x 714,000kg) per 
cage per year.  Three per cent of the feed is wasted (ie. not consumed by the fish) and 
the amount of faeces is assumed to be 18.9% of the feed, which means 209,436 kg of 
faeces (1108128 x 0.189) is released from the cage over a year or approximately 576 
kg faeces/day/cage.  The figures for the 20,000 tonnes per annum have been similarly 
calculated.   

The feed company reported that the feed consists of 6.6% nitrogen, 45% carbon and 
1.2% phosphorous.  In the 5,000 tonnes of production per annum scenario, 8000 
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tonnes of feed per year is put into the sea cages (with an FCR of 1.6).  After some of 
the nitrogen is absorbed by the fish and some lost as urea and ammonium, 
approximately 0.96% of the total feed is lost in the faeces which equates to 30.1 
kg/day/cage.  Approximately 20% of carbon and 0.54% of total phosphorous from the 
feed is lost in the faeces.  These estimates were provided by the consultants following 
a literature review.  . 

This section (in particular, Tables 6, 7 and 8) provides an environmental impact 
assessment for each of the key environmental factors and: 

 describes the EPA’s environmental objective (or desired goal) for protecting the 
integrity of these factors (EPA 2013);  

 provides a summary of work undertaken to address each key environmental 
factor; 

 identifies the potential stressor, cause or source of impact;  
 lists the potential impacts of this proposal;  
 proposes mitigation and management strategies to minimize any potential 

environmental impacts; and, 
 predicts the outcome. 

Other environmental factors considered in accordance with Environmental 
Assessment Guideline No. 8 (EPA 2013) are addressed in Table 9.   

4.1 Benthic communities and habitat  

The EPA’s environmental objective for the benthic communities and habitat factor is 
“to maintain the structure, function, diversity, distribution and viability of benthic 
habitats at local and regional scales” (EPA 2013).  To establish a baseline data set 
and fine-tune the location of the Zone to minimise impacts, benthic habitat maps of 
Cone Bay and the many islands to the west were constructed using a combination of 
towed video transects, sediment surveys and satellite imagery.  The major benthic 
community types and their spatial extent are described in detail in section 4 of the EIS 
report at Appendix 3 and illustrated in Figure 7. 

Multispectral imagery from Quickbird and Worldview satellites were classified using 
the object based image classification technique to derive potential benthic habitat 
areas.  Polygons representing areas of vegetation and non-vegetation were quality 
checked and, where required, re-attributed based on available towed video ground 
truth data.  The final benthic habitat classifications were checked by marine scientists 
with knowledge of the local area and benthic habitat maps were produced.   

Three towed video surveys were undertaken in the study area between 2010 and 
2012, covering transects of 1069 m, 9783 m and 16,491 m respectively.  Obvious 
areas of habitat and substrate change visible in the derived image as well as 
submerged and intertidal features were included in the towed video survey.  The 2012 
survey focused on the central northwest, southwest, southern and south-eastern 
regions of the proposed Zone.  Underwater video transects were surveyed using 
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standard and high definition towed video cameras in conjunction with a topside laptop 
control box to track and record the vessel position.   

Video analysis used customised software to assign habitat attributes to the GPS 
location where the video was recorded.  The data were then converted into a GIS 
shapefile and the data were symbolised showing presence and absence of habitat 
classes for each transect.  The data were then used to classify areas of habitat and 
ground truth habitat delineated in satellite derived mapping.  Sediment quality data 
were also combined with data from the towed video surveys to map the 
unconsolidated substrates in the study area.   

Towed video surveys do have limitations when such a large area is required to be 
mapped and they are often dependent upon high visibility in the water.  Transects 
enabled only parts of the habitat to be mapped and habitat classes were grouped into 
broad categories (although this was considered sufficient to support predictions of 
environmental effects as part of this environmental review).  When the towed video 
transects and the sediment surveys were interpolated to map the Zone benthic habitat 
completely, certain areas such as the filter feeder habitat were considered 
overestimates.  Hence the habitat types presented in this API document are those 
determined from the transects.   
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Figure 7: Benthic habitats within the proposed Zone.
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The intertidal and shallow subtidal benthic communities of the mapped area were 
dominated by fringing bands of mixed reef communities.  The communities included 
hard and soft corals and bivalves, supported by low profile reef flats.  Benthic 
communities were generally zoned along depth contours.  Bands of coral rubble and 
live hard coral in the shallower depth contours typically gave way to steep sloping 
encrusted reefs.  In the western areas of Cone Bay and islands further to the west, this 
slope reaches 30-40 m below lowest astronomical tide over short horizontal distances.  
The eastern area of Cone Bay and the islands within this area also exhibit the same 
steep drop-off, but maximum depths are shallower.  The steep slopes are dominated 
by coral.   

Within and directly adjacent to the zone boundaries, the habitat consists of mostly 
bare, sandy, fine to coarse sediments with some filter feeders present.  This probably 
reflects the lack of hard substrate and, or, the availability of light in this area due to the 
very turbid waters.  Very small areas of coral (occupying 0.2% of the Zone) were 
recorded, predominately around Turtle Island.  The western part of the proposed Zone 
is in 15 to 30 metres of water which probably explains the absence of coral in this 
area.  No mangroves and negligible areas of seagrass (~ 0.02 ha) were recorded 
within the Zone.  Seagrasses in this location are ephemeral, often visible around 
November (R Masini, pers. comm.).  Two of the video surveys were conducted at the 
end of October in 2011 and 2012 and captured the presence of very sparse patchy 
areas of Halophila spp. and Halodule spp..   

Inside the Zone, residual impacts to filter feeders and corals cannot be avoided.  
However, impacts can be minimised through the following measures: 

 Implementation of the EMMP (ongoing monitoring and assessment against the 
EQGs) will ensure marine environmental quality is being maintained and 
therefore the benthic communities are not being significantly impacted; 

 During the licence application process, the Department will encourage future 
proponents to apply for a lease area that excludes these habitats; and 

 A 50 metre buffer between the zone and lease boundary is stipulated in the 
management policy for the Zone as a further safeguard to ensure any impacts 
are contained within the Zone.  This buffer creates further distance between 
potential sea cages locations and the headlands that support fringing corals. 

The source, potential impacts on benthic habitat and proposed mitigation and 
management measures for the proposal are summarized in Table 6.  Comprehensive 
modelling studies demonstrate a total annual fish production of 20,000 tonnes is 
sustainable due to the high-energy environment and considerable flushing.  Moderate 
environmental impacts at this level of production will be localised beneath the cages 
and possibly up to 30 metres from their perimeters.  The Zone EMMP will ensure any 
effects of the proposal are identified and managed effectively. 

Environmental Assessment Guideline No. 3 (EAG 3; EPA 2009) specifically refers to 
irreversible loss of, or serious damage to, benthic primary producer habitats (BPPH). 
The presence of BPPHs within the Zone is almost negligible and while there may be 
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measurable changes in environmental quality at maximum production outside the 
Zone (hence the high ecological protection area buffer around the Zone boundaries), 
measurable impact on BPPH is not expected, let alone irreversible loss.  EAG 3 was 
therefore considered but not expressly used for assessment of this proposal.   

Marine farms using floating sea cages are required to install anchors and moorings; 
these structures will have an extremely small local impact on the seafloor.  Should 
these structures be removed, it is expected that the benthic habitat would return to its 
original state.   

Typically within this region, there are small areas of fringing mangroves in the vicinity 
of the Zone.  Mangrove forests produce large quantities of organic material, making 
such systems naturally tolerant to high organic loads and therefore more tolerant to 
the addition of organic nutrients from aquaculture (Burford et al. 2003).  A study on the 
environmental footprint of the only other sea cage barramundi farm in tropical Australia 
(which was located within the Great Barrier Reef World Heritage Area) concluded that 
much of the material derived from the farm is diluted and dispersed by the macrotidal 
regime, helping to maintain a partly-scoured and well-oxygenated environment 
(McKinnon et al. 2010).  Accumulation of cage-derived organic matter is therefore 
probably minimal compared to natural rates of accumulation, especially within 
mangrove forests.  No impact to the mangrove forests in the study area is expected.  
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Table 6. Environmental impact assessment – Benthic communities and habitat. 

EPA Objective: “to maintain the structure, function, diversity, distribution and viability of benthic habitats at local and 
regional scales.” 

Source of 
impact 

Potential impacts of 
proposal 

Proposed mitigation and management 
measures 

Predicted outcomes 

Feed and fish 
waste 

Organic matter deposition (C, 
N, P) on seabed may lead to 
organic enrichment of the 
sediment, reduced dissolved 
oxygen and a decline in 
benthic infauna health and 
other invertebrates such as 
filter feeders. 

 

 

Benthic filter feeders were 
detected in the south-western 
portion of the Zone and may 
be affected by extra nutrients. 

 EMMP requires all operators to monitor 
TOC and TP in the sediment against 
EQGs.  If the EQGs are triggered infauna 
monitoring and seabed images are 
required to assess the level of impact.  

 EMMP also requires dissolved oxygen 
levels near the seabed to be monitored. 

 Fallowing (or movement of sea cages) 
and movement of stock. 

 Reduction of stocking densities and feed 
input rates if EQS is exceeded.  

The Department will encourage future 
proponents to apply for a lease in an area that 
does not include filter feeder habitat.   

 The high rates of flushing and scouring of the 
seabed in this environment make impacts 
caused by organic enrichment of the seabed 
unlikely.  However, monitoring of the TOC and 
TP will provide an early warning should impacts 
occur.  

 Fallowing is a proven, effective method to allow 
impacted sediments and associated infauna to 
return to the original state relatively quickly.  

 Reducing feed and ensuing fish waste will 
reduce seabed deposition which will facilitate 
recovery of benthic infauna and filter feeders. 

This habitat is characterised by hard substrate due to 
the high current speeds in this area and thus impacts 
on filter feeders in this part of the Zone would be 
minimal due to flushing. 

Increase in dissolved 
nutrients (eg. DIN) may 
reduce water and sediment 
quality and in turn affect 
species diversity or 
community structure of the 
benthic habitat.  Productivity 
(measured by chlorophyll-a 
levels) may increase due to 
excessive nutrients and 

 EMMP requires all operators to monitor 
DIN and chlorophyll-a in the water against 
EQGs.  If the EQGs are triggered infauna 
monitoring and seabed images are 
required to assess the level of impact.  

 Reduction of feed input or stocking 
density will reduce nutrient loading and 
minimise potential impacts.  

 The high rates of flushing in this environment 
make impacts caused by dissolved nutrients 
unlikely.  However, monitoring of DIN and 
chlorophyll-a will provide an early warning 
should impacts occur.  

 Reducing feed and stocking density and 
therefore fish waste will reduce nutrient inputs 
thereby reducing the potential for eutrophication 
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Source of 
impact 

Potential impacts of 
proposal 

Proposed mitigation and management 
measures 

Predicted outcomes 

increase shading. . and shading of benthic communities. 

 
Increase in particulate matter 
(TSS) causing shading and a 
decline in cover of coral and 
seagrass. 

 Proposed location was chosen to 
avoid sensitive benthic primary 
producer habitat such as corals and 
seagrass. 

 EMMP requires monitoring of TSS 
(LOI) to determine any increase in 
TSS caused by aquaculture activities. 

The receiving environment is tidally driven, subject to 
cyclonic events and highly turbid.  It is predicted that 
naturally occurring processes will cause an increase 
in TSS orders of magnitude greater than that caused 
from feed and fish waste.  Further, high rates of 
flushing will ensure any TSS from the feed will be 
dispersed.   

Sea-cage 
infrastructure 

Sea cage may cause shading 
and a decline in cover of coral 
and seagrass. 

There are only negligible areas of coral and 
seagrass within the proposed Zone.   

Shading caused by the turbidity of the water is 
expected to be far greater than that caused by sea 
cages.   

Scouring of the sea floor from 
the sea cages. 

The Zone management policy stipulates that 
only floating sea cages are permitted as the 
culture method and that they must be a least 
two metres from the sea floor during the lowest 
astronomical tide. 

There will be no direct impact from the sea cages on 
the benthic habitat.   

Anchor or mooring damage to 
benthos. 

Only floating sea cages are permitted.  The 
seabed within the zone is mostly sandy and 
away from sensitive habitats.  The 
Management Policy stipulates that anchoring 
and mooring is not to damage any reef or coral 
habitat. 

Minor seabed disturbance following installation of 
anchors and moorings.  The scale of anchoring 
structures that will be required for sea cages will 
result in a direct local impact to the seafloor.  It is 
considered that should these structures be removed, 
the seafloor biota would return to its original state 
quite rapidly. 
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4.2 Marine environmental quality 

Marine environmental quality is the factor most likely to be impacted by marine finfish 
aquaculture.  The environmental quality management framework (EQMF) for the 
proposed Zone will be implemented through the EMMP (Appendix 2).  The EMMP 
has been designed primarily to protect the environmental value of ecosystem health 
(EPA 2005a) and in doing so, will meet the environmental quality objective: 
maintenance of ecosystem integrity.  Ecosystem integrity is defined as a naturally 
diverse and healthy ecosystem.   

The main concern or environmental threat that has the potential to affect 
environmental quality involves the use of fish feed with the consequential release of 
nutrients and sedimentation from uneaten food and excreta.  It is therefore 
necessary to determine environmental benchmarks or environmental quality criteria 
to ensure any environmental impacts are managed.  The environmental quality 
criteria vary spatially according to the level of ecological protection assigned to an 
area.  Three levels of ecological protection are relevant for the Zone and have been 
defined by the EPA (2000, 2005a) as follows: 

Maximum Ecological Protection Area No detectable changes from natural 
variation. 

High Ecological Protection Area Some small changes in water and 
sediment quality but no detectable 
changes in diversity or abundance of 
marine life 

Moderate Ecological Protection Area Moderate changes in water and 
sediment quality with small changes 
in abundance of marine life but no 
detectable changes from the natural 
diversity of species. 

 

The spatial extent of the ecological protection areas are illustrated conceptually in 
Figure 6 and further explained in the EMMP (Appendix 2).  The monitoring program 
outlined in the EMMP underpins the EQMF by ensuring the levels of ecological 
protection are being met.   

In order to quantify potential environmental impacts, comprehensive field studies 
were conducted to determine baseline water and sediment quality during the wet and 
dry season in the region of the Zone; these are described in detail in section 4 of the 
EIS report at Appendix 3.  This work adds considerably to the understanding of Cone 
Bay and provides an important baseline data set for future monitoring of the 
cumulative impacts of future aquaculture operations.  Water quality parameters 
described include nutrients, phytoplankton community composition, chlorophyll-a, 
total suspended solids and light attenuation coefficient.  Sediment parameters 
measured included total nitrogen, total phosphorous, total organic carbon, sediment 
trace metals and sediment grain size distribution.   
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The following text summarises the existing environment in terms of water and 
sediment quality (see also Appendix 5).   

A low to high gradient in nutrients was recorded between the outer western and inner 
eastern parts of the Bay.  The opposite pattern was recorded for TSS and 
chlorophyll-a where a high to low gradient was detected, between east Cone Bay 
and north King Sound.  Chlorophyll-a was particularly elevated in east Cone Bay, 
relative to other areas.  Observed peaks in organic TSS and chlorophyll-a at the 
bottom of the water column coincided with the high levels of total organic carbon 
(TOC), total nitrogen (TN) and total phosphorous (TP) sampled in sediments in the 
eastern part of the Bay.  Some seasonal differences were observed with chlorophyll-
a, silicate and organic TSS being significantly higher in the wet season than the dry 
season.   

There was a clear reduction in dissolved oxygen (DO) with increasing depth.  As 
expected, salinities were higher in the eastern bay during the dry season and 
turbidity was higher at all sites during the wet season.  A clear low to high turbidity 
gradient was recorded, between north King Sound and eastern Cone Bay.  Sampling 
sites in east Cone Bay showed stratification through the first few metres of the water 
column and surface temperatures were typically lower during the dry season across 
all sites.  pH was highly variable however there was a tendency for pH to decrease 
with increasing depth.  Light attenuation was higher and more variable east of Turtle 
Island and the highest light attenuation coincided with the highest tidal range (spring 
tides). 

There was a strong west-to-east increasing gradient in sediment nutrient (TOC, TP 
and TN) concentrations which coincided with a clear west-to-east decreasing 
gradient in sediment particle size.  TP was significantly higher in the wet season 
compared to the dry season and overarching differences in trace metals and nutrient 
concentrations between areas was recorded.  

Cone Bay fauna assemblages were found to be highly diverse (91 families across 
ten phyla) with a clear decreasing gradient in family richness from the western to the 
eastern region of Cone Bay.  Infauna families were dominated by polychaetes, 
followed by amphipods and then brittle stars.  Infauna abundance was greatest at 
sites in western Cone Bay and no seasonal differences between family richness or 
family abundance were detected.   

The hydrodynamics of an area directly impacts on marine environmental quality, and 
is particularly important for mitigating potential impacts from aquaculture activities.  
Most of the proposed Zone experiences moderate mean currents of 0.25 – 0.5 m/s 
(Figure 8).   
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Figure 8: Map of mean modelled vertically averaged current speed in Cone 
Bayfor wet season 

The maximum vertically averaged current speeds are substantially higher.  Within 
Cone Bay the maximum current increases from about 0.25 – 0.5 m/s in the inner 
eastern parts to about 1 m/s at the mouth of the bay.  Outside the Bay the current 
speed can reach values well above 2 m/s in the narrow passages (Figure 5).   

The hydrodynamic modelling reveals an interesting natural feature; namely, the 
formation of an eddy during a flood tide that, as current speed increases, moves 
southwards and across the mouth of the Bay (Figure 9).  The presence of the eddy 
and adequate water velocities will disperse solid wastes, ensure good water quality 
and reduce the probability that the carrying capacity of the site is exceeded.  For 
both production and sustainability reasons, aquaculture sites are ideally located in 
areas like this which provide strong consistent currents and suitable water depths.   
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Figure 9: Snapshot of modelled vertically averaged currents in Cone Bay 
during flood tide.  Proposed Zone boundary is depicted. 

Given that the main threats to environmental quality are from fish feed residues, fish 
faeces and excretion, the indicators used in the modelling for the impact assessment 
were total suspended solids (TSS), total deposition (or sedimentation), organic 
deposition, dissolved inorganic nitrogen, light attenuation, dissolved oxygen and 
chlorophyll-a.  For each indicator, the relevant receptors were identified and 
thresholds determined (following an extensive search of scientific literature) in order 
to assess measureable impacts.  For example, thresholds for TSS were identified for 
corals and filter feeders and thresholds for organic deposition on the sediment were 
developed for infauna only.   

Six possible future production scenarios were tested and are summarised below. 
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Table 7: Production scenarios simulated (tpa = tonnes per annum and FCR = 
Feed Conversion Factor) in the modelling. 

Parameter 
Production scenario 

1 2 3 4 5 6 

Species Barramundi Barramundi Barramundi Barramundi Barramundi  Marine 
finfish 

Tonnage 20,000 tpa 12,000 tpa 5,000 tpa 12,000 tpa 12,000 tpa 12,000 tpa 

Production units & 
locations 

4×5000 tpa 1, 2, 
3 & 5 

3×4000 tpa 
1, 2 & 3 

1×5000 tpa 
5 

3×4000 tpa 
1, 3 & 5 

3×4000 tpa 
1, 3 & 5 

3×4000 tpa  
1, 3 & 5 

Stocking density 50 kg/m3 50 kg/m3 60 kg/m3 50 kg/m3 40 kg/m3 40 kg/m3 

FCR 1.6 1.6 1.6 1.6 1.6 2.0 

Feed As per current As per 
current 

As per 
current 

As per 
current 

As per 
current 

As per  
current 

Cage design3 Circular 
120 m 
10 m 

Circular 
120 m 
10 m 

Circular 
120 m 
10 m 

Circular 
120 m 
10 m 

Circular 
120 m 
10 m 

Circular 
120 m 
10 m 

 

Comparing scenarios 1 and 4 will give insight into the total carrying capacity of the 
Zone. A relatively low total carrying capacity has also been included to provide a 
scale for production across the zone (Scenario 3).Scenarios 4 and 5 compare 
different stocking densities. The effect of different locations of the production units is 
explored via scenarios 2 and 4, whereas the impact of farming a different fish 
species (with a higher FCR) is included through scenario 6. 

Based on the thresholds that were set for the relevant receptors, the modelling 
shows no impacts from TSS in any of the production scenarios.  TSS outputs from 
aquaculture seacages will be largely organic in nature with different properties from 
TSS generated from dredging activities.  TSS particles generated by aquaculture are 
generally heavier and larger with a tendency to be ‘sticky’ which makes them less 
likely to re-suspend (relative to inorganic suspended solids). 

For total deposition, conservative thresholds for impacts on corals were used for the 
modelling.  No impacts on corals from sedimentation are expected in the production 
zone or study area probably due to the very strong currents in the area.   

The thresholds for organic input to the sediment have been developed for infauna 
only.  Organic enrichment is a slowly developing process that will change the habitat 
characteristics of the sediment in terms of particle size and oxygenation.  The 
change in habitat characteristics will impact the species composition and dominance 
relations in the infauna community.  The threshold for a zone of influence (no 
                                            
3 Shape, circumference and depth. 
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measurable impacts on benthic biota but measurable change in environmental 
quality) during the dry season under scenario 1 (20,000 tonnes production per 
annum) is depicted in Figure 10 and extends outside the zone boundary, especially 
around the most south eastern production unit.   

 

Figure 10 : Dry season organic carbon deposition for scenario 1. 

At this level of production, a zone of moderate impact (measurable impact on benthic 
biota but recoverable within 5 years) is limited to directly below the production units 
under 3 of the 4 production units modelled.  A small area of moderate impact is also 
evident to the west of the southern most production unit as shown in the close up in 
in Figure 11.   
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Figure 11: Dry season organic carbon deposition for scenario 1.  Detail of most 
south eastern production unit.  The grey line indicates the border between the 
zone of influence and the zone of moderate impact. 

A threshold for dissolved inorganic nitrogen was developed for corals only and was 
assessed as an indicator for increased risk for changes in dominance relations 
between macroalgae and corals.  In the wet season, under scenario 1, DIN 
concentrations were elevated around the production units but did not extend outside 
the Zone (Figure 12).  Interestingly, the elevated DIN concentrations are only found 
in the surface layer and are not detected in the bottom layer which is attributed to the 
strong flushing, resulting in high dilution capacity in the area. 
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Figure 12: Wet season mean concentrations of dissolved inorganic nitrogen at 
the surface and bottom for scenario 1.  

Light attenuation was well below the impact thresholds set and thus no impacts on 
corals nor seagrasses are expected.   

A minor effect on oxygen concentrations in scenario 1 was seen on the surface near 
the most south eastern production unit but no impacts from oxygen depletion are 
expected in this scenario as bottom levels were well above the critical threshold.   

The slightly elevated mean DIN concentrations are not reflected in the chlorophyll-a 
concentrations and do not deviate from the baseline concentrations in the dry or wet 
season.  It appears that phytoplankton are also advected by the strong currents, thus 
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phytoplankton will not experience the elevated mean levels and do not have time to 
assimilate the excess nutrients released from the production units.   

In scenario 3 (5,000 tonnes per annum) where only the most south eastern 
production unit is active, a minor exceedance in TSS is observed as well as some 
minor sedimentation directly under the production unit.  A zone of influence 
extending outside the zone for organic deposition is also evident and some moderate 
impact is expected directly below the production unit.  Again slightly raised DIN 
levels were observed.   

Similar patterns of slight impacts for the same indicators were observed in the other 
production scenarios. 

Table 8 identifies the potential impacts on marine environmental quality from the 
proposal and describes the proposed management controls and expected outcomes.   
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Table 8. Environmental impact assessment – marine environmental quality. 

EPA objective: “to maintain the quality of water, sediment and biota so that the environmental values, both ecological and 
social, are protected”. 

Source of impact Potential impacts of proposal Proposed mitigation and management 
measures 

Predicted outcomes 

Feed and fish waste Increase in dissolved nutrients 
such as ammonium, nitrate and 
nitrite and ortho-phosphorous 
which reduces water quality.  
This may result in a 
phytoplankton bloom and 
shading.  This may lead to 
eutrophication and, or, reduced 
oxygen availability.   

Feed waste and faeces may 
increase the level of particulates 
or TSS within the water column 
resulting in shading. 

Organic matter deposition on 
seabed may lead to organic 
enrichment of the sediment 
reducing sediment quality which 
in turn increases bacterial 
activity which decreases 
dissolved oxygen 
concentrations. This may lead to 
the presence of hydrogen 
sulphide.  

Elevated dissolved nutrients, 

 EMMP requires all operators to monitor 
dissolved inorganic nitrogen and DO.  If 
the EQGs are triggered, further DO, 
infauna monitoring as well as seabed 
imagery is required to assess the level 
of impact. Chlorophyll-a also needs to 
be measured and is an early indicator 
of a decline in water quality.   

 Fallowing (or movement of sea cages), 
movement of stock, reduction of 
stocking densities and feed input rates. 

 Contemporary feeding technologies 
and best practice farming techniques to 
reduce feed wastage and FCR are 
highlighted in the Management policy 
and Industry’s Code of practice.  

 EMMP requires all operators to monitor 
TOC and TP in the sediment against 
EQGs.  If the EQGs are triggered 
infauna monitoring is required to 
assess the level of impact.   

 Detectable levels of dissolved inorganic 
nitrogen is expected within 30 metres of the 
edge of the sea cage.  The high rates of 
flushing in this environment makes significant 
impacts caused by an increase in dissolved 
nutrients unlikely.   

 Fallowing is a proven, effective method to 
allow impacted sediments and associated 
infauna to return to the original state relatively 
quickly.  

 TSS in this highly turbid environment is driven 
primarily by tidal dynamics and would be more 
likely responsible for any shading related 
impacts in comparison to the organic fraction 
of TSS from the aquaculture operation. 

 The high rates of flushing and scouring of the 
seabed in this environment makes impacts 
caused by organic enrichment of the seabed 
unlikely.  However, monitoring of the TOC and 
TP will provide an early warning should 
impacts occur.  

 Reducing feed and therefore fish waste will 
reduce the nutrients in the water and on the 
seabed which will facilitate recovery of benthic 
infauna and environmental quality in general.. 
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Source of impact Potential impacts of proposal Proposed mitigation and management 
measures 

Predicted outcomes 

TSS and organic deposition from 
fish feed and faeces may reduce 
water quality generally and affect 
food sources of marine fauna. 

Support 
vessels/operations 

Oil and fuel spills are pollutants 
that reduce water quality.  Spills 
may occur via vessel refuelling, 
leaks, grounding or collisions.   

Waste management section of the 
management policy requires any oil or oil 
soaked absorbents to be disposed of 
appropriately.  If oil is discharged, it must 
be reported to the Department of Transport 
immediately.  Appropriate training of staff 
in reducing the likelihood of an oil spill 
incident, the consequence of and an 
appropriate oil spill response should be 
conducted. 

In the interest of preventing oil and fuel 
spillage, protective bunds must be used in 
conjunction with any fuels tanks that are in 
use within the Zone.  

Licensees must operate so as to minimise 
any opportunities for spillage of fuel and 
oil. Vessel engines must be well 
maintained to prevent oil and fuel leaks. 

Reduced vessel speeds and relevant 
boating and safety qualifications for all staff 
should reduce the chance of grounding or 
collision.   

The implementation of the management measures 
are expected to reduce the likelihood of spills 
occurring.  Further, the relatively small size of the 
vessels used for aquaculture activities and the 
hydrodynamics (high rates of flushing and 
therefore high degree of dissipation) in the region 
makes any significant impact highly unlikely.   

Pollutants (ie. Some antifoulants used on sea The use of copper-based or other toxic The Management Policy stipulates physical or 
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Source of impact Potential impacts of proposal Proposed mitigation and management 
measures 

Predicted outcomes 

Antifoulants) cages are toxic and may pollute 
the water thereby reducing water 
quality.   

antifoulants on aquaculture gear is 
prohibited in the Management Policy 

mechanical methods to remove fouling from sea 
cages.  This is considered to be best practice and 
this method is employed by the existing operation.  
The high rates of flushing in this region are 
expected to mitigate any significant impact caused 
by pollutants.   

Contaminants (eg. 
Trace metals, 
pharmaceuticals) 

Fish feed is known to contain 
small concentrations of 
substances such as trace metals 
that may accumulate in the 
environment thereby reducing 
sediment quality and affecting 
benthic fauna species diversity 
and/or abundance. Fish oil is 
known to be the main source of 
these substances. Fish meal is 
the largest contributor of 
cadmium to the stock. 
Regulation of feed composition 
provides an opportunity to 
control output of contaminants. 
By minimising the use of marine 
derived ingredients in fish feed 
by replacing them with plant-
derived ingredients, the 
quantities of undesirable 
substances found in the stock, 
such as heavy metals, are 
reduced (Sissener et al. 2013).   

The EMMP requires operators to monitor 
three of the more common trace metals 
found in fish feeds annually.  Should levels 
trigger the guidelines set down in the 
EMMP, differently formulated feeds may 
need to be utilised.   

The Management Policy ensures the use 
of prescribed or approved pharmaceuticals 
only. 

Impacts from contaminants are expected to be 
negligible due to the small amounts found in feeds 
and high amounts of flushing in the region. 
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Source of impact Potential impacts of proposal Proposed mitigation and management 
measures 

Predicted outcomes 

Piroddi, Bearzi and Christensen 
(2011) found that increased 
productivity around open cage 
aquaculture farms can lead to 
increased hunting by dolphins. 
Therefore, the use of hormones 
and antibiotics in aquaculture 
feeds could reduce reproductive 
fitness in dolphins.  

Toxic algal blooms 
from nutrient 
enrichment and, or, 
reduction in dissolved 
oxygen 

The baseline water quality 
analysis found low 
concentrations of potentially 
harmful algal genera including 
noxious genera and toxin 
producers.  Noxious algae can 
bloom due to oxygen depletion 
and cause mass mortality of fish. 
Toxin producers are usually 
transferred to fish through the 
food web but do not always 
produce toxins. Elevated 
nutrients and/or a reduction in 
dissolved oxygen can increase 
the chance of a toxic algae 
bloom that may enter the flesh of 
food fish in the area (either 
cultured finfish or fish caught by 
recreational fishers) making the 
seafood unsafe to eat.  

Monitoring of nutrient levels and dissolved 
oxygen through the EMMP will provide an 
early indicator of whether an algal bloom is 
more likely to occur. 

Algal blooms of this type can appear and 
disappear very quickly.  It is therefore 
unlikely that a specific phytoplankton 
sampling regime would capture a bloom.   
The requirement to report fish mortalities 
within 24 hours allows prompt identification 
of the cause.  If the mortality is due to 
noxious algae, appropriate management 
and reporting will be instigated.    
The finfish in the sea cages will be fed a 
pellet diet and thus, the likelihood of toxic 
algae entering the flesh of farmed finfish 
through the food chain is highly unlikely.   
 

The chance of a toxic algae bloom in this region is 
highly unlikely due to the high rates of water 
exchange.   

Even though toxic algal genera were detected, 
they were not identified to species level.  Only 
some species of some genera are reported to be 
toxic at high levels.  

Recreationally caught fish in the vicinity are mostly 
carnivorous.  The baitfish they consume would 
need to ingest quantities of toxic algae that were 
producing the toxins that are accumulated in the 
predator fish before it would make the seafood 
unsafe to eat. This is considered a very low risk.    
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4.3 Marine Fauna 

An assessment of distribution and habitat has identified the following marine fauna 
species listed under the Wildlife Conservation Act 1950 (WC Act) which may 
potentially be found in the vicinity of the proposed Zone.   

Aipysurus apraefrontalis Short-nosed sea snake T 
Balaenoptera musculus Blue whale T, IA 
Crocodylus porosus Salt-water crocodile, estuarine crocodile* S 
Caretta caretta Loggerhead turtle T, IA 
Chelonia mydas Green turtle T, IA 
Dermochelys coriacea Leatherback turtle, leathery turtle,  T, IA 
Dugong dugon Dugong* S 
Eretmochelys imbricata Hawksbill turtle T, IA 
Lepidochelys olivacea Olive Ridley turtle, Pacific Ridley turtle IA 
Megaptera novaeangliae Humpback whale T, IA 

Natator depressus Flatback turtle T, IA 
Orcaella heinsohni  
(Orcaella brevirostris) 

Australian snubfin dolphin P4 

Pristis zijsron Green sawfish, Dindagubba, narrow snout sawfish T 
Sousa chinensis Indo-Pacific humpback dolphin P4 

Key: P4 = Priority 4 (according to Nature Map data), S = Other specially protected fauna, IA = Protected under international 
agreement, T = Rare or likely to become extinct 

Those marked with an asterisk have been recorded as a sighting through the 
existing Cone Bay operations marine fauna monitoring program conducted between 
2004 and 2010, which has resulted in an extensive compendium of all marine fauna 
sighted within Cone Bay.  

Only one sighting of a dugong and no sightings of any whale species within Cone 
Bay were reported during 2004 and 2010.  Dolphins are the only marine mammal 
that may be impacted; however, no negatives interactions have been reported to 
date.   

Very few turtles are reported within Cone Bay, while crocodile sightings are a regular 
occurrence.   

Schools of baitfish and some other fish species have been reported to feed on some 
of the feed washed through the sea cage nets and, at times, use the sea cage 
infrastructure as artificial habitat.  Several species of sharks occur within Cone Bay.  
Prior to the installation of predator nets on existing cages, the sleepy shark was the 
species that preyed on the cultured finfish and therefore had the most interaction.  
More recently, large tiger and bull sharks are frequenting the area.   

Several species of seabirds are also listed under the WC Act; however, the level of 
seabird interaction with this proposal is considered negligible.  Seabirds have been 
included under “Other Factors” in section 4.4. 

A species group report card for cetaceans prepared by the Commonwealth 
Department of Sustainability, Environment, Water, Population and Communities 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1115
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=36
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1763
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1765
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1768
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1766
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1767
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=38
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59257
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=68442
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(2012) in support of the marine bioregional plan for the north-west marine region 
states that collision or entanglement with aquaculture infrastructure as “not of 
concern”.   

Table 9 summarises the potential impacts to marine fauna, the proposed mitigation 
measures and management controls and the predicted outcome; it does not include 
marine invertebrates and benthic fauna, which were assessed under benthic 
communities and habitat in section 4.1. 

Cone Bay is not recognised for a particular ecological value for significant marine 
fauna; it is not used by whales as part of their migration route or for calving and there 
are no known turtle rookeries within the Bay.  Overall, the predicted outcome is that 
diversity, geographic distribution and viability of fauna at the species and population 
levels will not be significantly impacted by the proposal.   
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Table 9. Environmental impact assessment – marine fauna. 

EPA objective: “to maintain the diversity, geographic distribution and viability of fauna at the species and population 
levels”.  

Source of 
impact 

Potential impacts of proposal Proposed mitigation and management measures Predicted outcomes 

Collision with or 
strike from 
vessels or sea-
planes.  

 

Vessel strike could result in injury or death of 
mammals, reptiles and large fish.  This is of 
potential concern due to the increased use of 
vessels and increasing numbers of cetaceans in 
particular.   

Potential situations linked to vessel strike include: 

 Barges transporting feed/product from / to Derby 
 Utility/operational vessels within Cone Bay 
 Sea-planes landing/ taking-off in Cone Bay 

Licensees must work in accordance with the Zone 
Management Policy, their MEMP and their licence conditions. 

The likelihood and severity of vessel strike can be reduced with 
the following measures (which are outlined in the EMMP): 

 Reduction of vessel speeds  
 Appointment of a marine fauna watch person 
 Preferred vessel routes established and used 
 Minimise boating activities 
 Abide by all relevant wildlife regulations such as safe 

distances from whales 
 Record and report all negative interactions with wildlife to 

DPaW  

Application of the 
measures will reduce the 
likelihood and severity of 
vessel strikes.  The 
severity of vessel strike 
on whales is markedly 
reduced at speeds 
between 8 and 15 knots 
(Vanderlaan & Taggert 
2007)   

It is unlikely whales will be 
impacted as they have not 
been reported within 
Cone Bay itself and 
usually pass by in deeper 
waters on their migration. 
Further, there has been 
only one sighting of a 
dugong within Cone Bay 
so any impact on dugongs 
is predicted to be 
negligible. 

Entanglement 
with 
aquaculture 

Entanglement could result in injury or death of 
mammals, reptiles and fish.  Of less risk is the 

Licensees must work in accordance with the Zone 
Management Policy, their MEMP and licence conditions and 
implement control measures to minimise interactions with all 

Application of the 
measures will reduce the 
likelihood of 
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Source of 
impact 

Potential impacts of proposal Proposed mitigation and management measures Predicted outcomes 

gear potential for seabirds colliding with aquaculture gear  

Entanglement of wildlife in aquaculture nets is 
usually due to poor maintenance of equipment. 

 

wildlife. 

The likelihood and severity of entanglement can be reduced 
with the following measures (which are outlined in the EMMP): 

 Record and report all negative interactions with wildlife to 
DPaW 

 Licensees are required to keep all infrastructure in good 
order and maintain the tautness of nets, lines and ropes to 
avoid entanglement  

 Regular inspections of net integrity and immediate repairs 
when necessary are required 

 Predator exclusion systems on sea-cages are mandatory. 
The ACWA Code of Conduct (the Code) recommends the 
use of predator netting that is highly visible by ensuring the 
twine is of a mesh diameter easily seen by wildlife  

 Licensees are encouraged to use electric fencing, raised 
railing, jump nets and, or, bird netting to prevent predators 
from entering the cages 

 Dead fish must be removed and excessive feed minimised 
to avoid attraction and predation 

 

entanglement.  Should 
entanglements occur, the 
strategies outlined in the 
marine fauna interaction 
plan (contained within the 
EMMP document will be 
reviewed.   

Provision of 
‘benefit’ such as 
feed or shelter 

 

Dolphins which are fed or allowed to ‘benefit’ from 
feed are likely to alter their behaviours (Piroddi, 
Bearzi and Christensen 2011) which can be 
detrimental to their health, demographics, and could 
indirectly impact on prey species. 

Populations of wild fish and sharks that ‘benefit’ 
from feed are likely to grow. Increased populations 

Under the Management Policy, feeding marine fauna is not 
permitted.   

Licensees are required to implement strategies to minimise 
attraction of wildlife to their aquaculture systems. For example, 
the quantity of feed delivered to the stock must be calculated 
on stock biomass and best practice FCRs achieved through 
monitoring feed wastage using technology such as underwater 

Application of the 
measures will reduce the 
likelihood of the provision 
of benefits.   
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Source of 
impact 

Potential impacts of proposal Proposed mitigation and management measures Predicted outcomes 

of an opportunistic species of fish could ultimately 
be detrimental to other components of the 
ecosystem. 

cameras.    

Only pellets are used as stock feed, which means there is 
reduced loss of the feed to the ecosystems and minimal benefit 
to wildlife. 

Dead stock must be removed daily to reduce the risk of 
attracting scavengers and predators, such as crocodiles and 
large sharks. 

Fish and fish products, including blood must be contained. 
Harvest bins must be water tight, enclosed with a tight lid, and 
prevented from moving or tipping. 

Habitat loss and 
fauna 
displacement 

Installation of aquaculture infrastructure will reduce 
the amount of water that may be occupied by 
significant marine fauna or cause shading which 
can affect habitats such as seagrass and result in 
fauna (ie. Dugongs, turtles) displacement.   

The sea cages are a physical barrier by nature; however 
marine fauna such as dolphins will still be able to swim 
between and under the cages.   The habitat most likely to be 
affected by the infrastructure would be seagrass, however the 
Zone boundaries were determined so as to avoid seagrass 
areas. There is negligible seagrass inside the Zone.   

The waters of the 
Kimberley region are vast 
relative to the size f the 
sea cages in the Zone.  
Habitat loss is therefore 
considered to be almost 
negligible and unlikely to 
result in fauna 
displacement  

Marine debris 
derived from 
aquaculture 
operations.  

Marine debris is listed as a key threatening process 
under the EPBC Act. Injury and fatality to vertebrate 
marine life caused by ingestion of, or entanglement 
in, harmful marine debris is a potential impact and 
can lead to changes in demography.  

The ingestion of plastic (mistaken as food) by 
marine turtles and entanglement in plastic debris by 
mammals and sharks can result in mortalities. In 
particular entanglement in plastic netting due to 

Section 9 of the Management Policy requires that all rubbish 
and waste produced by the operations must be retained in 
dedicated waste bins, which are robust, water-tight, sealed 
with a tight lid and secured for disposal on the mainland.   

If entanglement or death of wildlife occurs, DPaW staff must be 
contacted.     

Education of staff about their environmental responsibility and 
the dutiful collection and disposal of any marine debris sighted 

Compliance with the 
waste management 
section of the 
Management Policy and 
other measures will 
reduce the likelihood that 
marine debris will enter 
the environment and be 
detrimental to marine 
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Source of 
impact 

Potential impacts of proposal Proposed mitigation and management measures Predicted outcomes 

discarded or lost fish nets is of potential concern, 
especially for the three species of inshore dolphins 
known to occur in Cone Bay; namely Australian 
snubfin dolphin, Indo-Pacific humpback dolphin, 
and spotted bottlenose dolphin.  

must be conducted. 

Audits, inspections and routine maintenance of sea cage 
netting should be undertaken to maintain best aquaculture 
practices and comply with the Management Policy.  

fauna. 

An environmentally 
responsible operation will 
make this impact 
negligible.  

Light pollution 
from 
aquaculture 
operations  

Light pollution can disorient flying birds and 
subsequently cause deaths through collision with 
aquaculture gear. Alternatively, birds could suffer 
from a reduced ability to forage at sea.  

Artificial light is known to affect the passage of 
nesting turtles and juveniles to the sea. Beach 
avoidance and disorientation can lead to increased 
mortality through predation and dehydration. 

Lights are currently not being used in the aquaculture 
operation.   

There are no known turtle 
nesting sites within Cone 
Bay. 

In the future, should 
aquaculture activities 
occur during the night and 
the use of lights be 
required, the potential 
impact to marine fauna 
will be reviewed. 

Noise from 
operations and 
vessels.  

 

Marine noise can affect the hearing sensitivity of 
whale and dolphin species (although this is usually 
due to major construction type activities such as 
pile driving).  Potential impacts of dolphins include 
avoidance of area (behaviour response). Cetaceans 
exposed to prolonged vessel noise could suffer 
from repeated disturbance, which may affect their 
distribution, feeding, breeding, social and resting 
behaviours.  Anthropogenic noise can mask the 
sounds that cetaceans make, which is vital for 
navigation and sensing prey. 

Noise pollution may induce a startle response and 

Noise is likely to emanate from large boats that are used to 
install moorings and infrastructure and vessels used for 
general operations.  

As outlined in the EMMP, licensees are required to minimise 
the impacts of noise from operations which could disturb 
cetaceans, dolphins and turtles by: 

 Minimising vessel activity and vessel speeds;  
 Not approaching wildlife; and, 
 Ensuring vessel engines are well maintained. 
 

The level of noise from 
vessels is expected to be 
relatively low and thus no 
significant impact is 
expected on the marine 
fauna in Cone Bay. The 
adoption of mitigation 
measures will further 
reduce any impact. 
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Source of 
impact 

Potential impacts of proposal Proposed mitigation and management measures Predicted outcomes 

disturb foraging, breeding and migration of turtle 
species. 

Recreational 
fishing 

Fishing by aquaculture staff and visitors may put 
additional pressure on fish stocks. 

Educate staff and visitors about current recreational fishing 
rules and regulations. 

Negligible effect on fish 
stocks. 

Disease Fish translocated to the area could introduce new 
diseases to the natural marine environment, which 
could infect wild populations of fish. 

Similarly, fish feeds may be a vector for introduction 
of disease.  

 

AQIS administers the Quarantine Act 1908, Export Control Act 
1982, Imported Food Control Act 1992 and various other Acts. 
Licensees are required to abide by these regulations and 
manage disease risks. In particular the importation of fish 
feeds and feed ingredients is tightly regulated.  Imported 
fishmeal and other imported processed feed must be screened 
for diseases or cooked. 

Translocation approval is required before moving fish into 
commercial aquaculture systems.  Juvenile stock need to be 
sourced from a certified facility or be accompanied by a health 
certificate.   

Within each operators approved MEMP, the biosecurity 
procedures must include: 

 records such as translocation approvals, health certificates, 
disease management records and unusual mortality 
reports; 

 stocking practices, including stock acquisition, 
translocation, rotation and harvest; 

 emergency procedures; 
 disease testing protocols and quarantine; 
 equipment hygiene; and, 
 removal and proper disposal of dead fish or infected fish.  

The implementation of the 
management measures is 
expected to reduce the 
likelihood of a disease 
outbreak.  Reporting 
requirements outlined in 
the FRMR and 
Management Policy will 
ensure a quick response 
should an outbreak occur.   
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Source of 
impact 

Potential impacts of proposal Proposed mitigation and management measures Predicted outcomes 

The Fish Resources Management Regulations 1995 requires 
diseases to be reported to the Department of Fisheries within 
24 hours.   

Introduced 
marine pests 
linked to vessel 
movements. 

Marine pests can be transported in ballast water 
and as biofouling on vessel hulls. Vessel 
movements in the region have the potential to 
spread marine pests that can then establish 
themselves within the ecosystem.   

Operators within the Zone must document their biosecurity 
procedures as part of their MEMP which is required under the 
FRMA.  These procedures will include those that relate to 
vessel maintenance, disinfection and inspections for marine 
pests.   

The vessels operating 
within the Zone and 
between the Zone and 
Derby are expected to be 
local vessels that do not 
travel vast distances 
making the risk of 
introduction of marine 
pests from aquaculture 
activities low. The marine 
pest status of the Derby 
Port is currently unknown. 

Escape of 
cultured fish 

Interactions between wild fish and farmed fish could 
result in reduced fitness in wild populations through 
genetic exchange with farmed stock and 
competition for food and habitat. 

Licensees are required to use best management practices to 
prevent stock form escaping (which includes the use of 
predator nets) and must report any suspected escape, or 
circumstances which gives rise to a significant risk of escape, 
to the Department of Fisheries within 24 hours. 

Only fish species native to the region are permitted to be 
farmed and the MEMP must detail the management of fish 
escapes. 

While the risk of fish 
escapes is considered 
high, the actual impact on 
wild fish stocks due to 
genetic exchange or 
competition for 
food/habitat is considered 
to be low risk. 
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4.4 Other factors 

Several other environmental factors that may be impacted by this proposal have 
been considered and the expected environmental outcomes are summarised in 
Table 10.   
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Table 10. Impact assessment – Other factors 

Factor Potential impacts of proposal Proposed mitigation and management measures Predicted outcomes 

Terrestrial fauna Sea birds may be attracted to the sea 
cage infrastructure for perching or 
roosting or to feed on baitfish around 
the sea cages.   

Interactions with sea birds for operations that use pellet 
feeds is not usually an issue.  The management policy 
restricts the use of feeds to pellets only (as opposed to 
wet fish or other feeds).   

No negative interactions or effects on 
seabirds have been reported in the biota 
logs since 2004.  Pellet feeds with 
efficient feed quantities and measures to 
reduce entanglement of wildlife will 
reduce the likelihood of seabirds being 
impacted.     

Amenity 

 

 

Recreational activities and tourism 
may be impacted.  The physical 
presence of sea cages will require 
recreational vessels to carefully 
navigate through Cone Bay and 
recreational fishing in the sea cages is 
not permitted.  Tourist attitudes may be 
both negative and positive. 

Cone Bay is not frequented by tourists or recreational 
fishers.  Aquaculture lease areas are non-exclusive, 
meaning other users are permitted to move and fish within 
the lease area provided they do not interfere with 
aquaculture gear.   

Tourism WA, Kimberley Tourism 
Association and Recfishwest have not 
raised any concerns with this proposal 
so no impacts to these industries are 
expected.  Alternatively, the barramundi 
farm may attract visitors to the area who 
are curious to learn about this unique 
industry.   

Presence of infrastructure in the water 
will be visible when in close proximity 
to the sea cages at sea level and from 
the air.  

Cone Bay is very remote and not frequented by visitors.  
The sea cages themselves are usually black in colour and 
do not protrude significantly above sea level (for feeding 
purposes etc.) and thus do not create an eye sore as such 
(see photos in preceding sections of this document). 

Being in such a remote location it is 
expected that visual amenity will not be 
an issue. 

Existing fishing and 
aquaculture industries 

The commercial Kimberley Gillnet and 
Barramundi Fishery operates in the 
vicinity of the Zone.  Fishers are 
permitted to operate within the Zone 
provided they do not interfere with 
aquaculture gear. Sea cages would 
need to be avoided.  There may be 
potential impacts on the targeted, 

The EMMP will detect impacts on the environment that in 
turn, may affect other marine fauna.  If thresholds are 
triggered, appropriate management measures will be 
initiated to restore environmental quality.  

The Kimberley Gillnet and Barramundi 
Fishery has been consulted.  
Environmental impact on marine fauna 
in the area is expected to be minimal 
and therefore impacts on the fished 
species are not expected.  Fishing is 
usually done in King Sound and the 
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Factor Potential impacts of proposal Proposed mitigation and management measures Predicted outcomes 

retained and bycatch species of this 
fishery. 

There is a pearl farm lease within 
Cone Bay that may be subjected to a 
reduction in water quality due to the 
aquaculture activity and an increase in 
the number of vessels in the area.    

Fitzroy River (not in Cone Bay).    

The pearling company that has the 
lease has been consulted and is 
supportive of the Zone. 

Aboriginal Heritage May impact on values held by 
Traditional Owners (ie.amenity values) 
or on native title rights and interests 
such as traditional hunting.  There may 
be some impact on the values of the 
adjoining protected land (such as an 
introduced pest species due to 
increased boating activities.   

Ongoing consultation with relevant indigenous groups, 
particularly in respect of new aquaculture licence 
applications.   

Encourage aquaculture companies to consider indigenous 
employment opportunities and training.   

The Zone will be non-exclusive, meaning that anyone can 
enter the Zone provided they don’t interfere with the 
aquaculture equipment.   

There is an opportunity for involvement 
by indigenous people.   

Due to the non-exclusive nature of the 
Zone, values, rights and interests held 
by Traditional Owners should not be 
impacted.  Traditional hunting is 
permitted within the Zone as is 
unrestricted access through it.  .   
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5. GOVERNANCE 
Section 101A(2A) of the FRMA provides the power for the Minister for Fisheries to 
declare an area of WA waters to be an aquaculture development zone; however, the 
Minister may only declare an aquaculture development zone after consulting with the 
Minister to whom the administration of the Conservation and Land Management Act 
1984 is committed and, with the concurrence of the Minister who administers the 
Land Administration Act 1997.  Concurrence from the Minister for Lands will be 
sought once the strategic proposal has approval from the EPA. 

Once a zone is declared, granting of individual leases and licences within it will be 
subject to the provisions of the FRMA.  These provisions include, inter alia, fit and 
proper person criteria, consideration of whether the proposal is in the better interests 
of the State and the community and the requirement for a management and 
environmental monitoring plan.  Once the Department has received competent 
aquaculture lease and licence applications, future proponents will be encouraged to 
submit their derived proposal to the OEPA so the necessary approvals processes 
can occur concurrently. 

The FRMA also provides the power for the CEO to add or amend licence conditions, 
which allows for adaptive management in response to new information.  For 
example, if the environmental monitoring reports show any adverse impact, or any 
potential for adverse impact, from aquaculture activities, the CEO can impose a 
licence condition to restrict feed inputs or reduce stocking densities.   

The proponents of any future derived aquaculture proposals, if approved, will be 
required to fully comply with the approved Zone EMMP and the Management Policy.  
This requirement will be enforced through a licence condition or regulations and any 
Notice issued by the Minister for Environment under s45A of the EP Act.   

A full description of the management framework is outlined in the Kimberley 
Aquaculture Development Zone Management Policy (Appendix 1). 

6. STAKEHOLDER CONSULTATION 
The Department has provided project updates and invited input and guidance from 
other Government agencies, regional stakeholders, local Government, Industry, 
indigenous communities and native title claimants throughout the development 
process.  Essentially, the consultation plan consisted of the three phases outlined in 
Table 11. 
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Table 11. Phases of consultation through the duration of the project. 

 Date Details 
Phase 1 May/June 2012 Initial notification letter and emails to stakeholders advising: 

 Scope of project 
 Timings 
 Register for newsletters (and newsletter 1 attached) 
 Identify key issues for stakeholders 

In person meetings held in Derby, Broome and Perth. 

Advertisement in the Broome Advertiser 14th June. 

Phase 2 July 2012 –
November 2013 

 Meetings held with Commercial Fishing 
Associations. 

 Mailout through WAFIC to all commercial fishing 
licence holders for relevant sectors. 

 Newsletter 2 (advising of start of technical studies). 
 Newsletter 3 (concerned the Mid West Aquaculture 

Zone proposal only). 
 Newsletter 4 (Dissemination of results of modelling 

and field studies). 
 Website updates and opportunities to comment. 
 Key stakeholder comment period on API document, 

EIS report, Management Policy and EMMP. 

Phase 3 March/April 2014 Declaration of the Kimberley Aquaculture Development Zone 
by notice in the Government Gazette.  Calls for expressions 
of interest.   

 

The Department has recorded all consultation efforts and inputs during phases 1 and 
2, to demonstrate the consultation process was conducted thoroughly (Appendix 10).  
A copy of the newsletters forwarded to stakeholders is included in Appendix 11.  
Stakeholders were provided with an opportunity to comment throughout the duration 
of the project.   

The indigenous natural and cultural values of the Mayala tribe in the Kimberley were 
considered during the process.  Local aboriginal representatives and native title 
claimants were involved in development of this aquaculture zone.  The project was 
also advertised in the Broome Advertiser.   

This final draft of this API document and supporting documents (including the 
Management policy, EMMP and EIA report) were referred to key stakeholder groups 
for further comment before formal submission of the proposal to the EPA.  A 
summary of key stakeholder consultation, any issues identified and how they have 
been addressed is provided in Table 11.  Any additional comments or issues raised 
throughout the project by all stakeholders have also been included.   
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Table 12. Key Stakeholder consultation summary for the proposal 

Stakeholder Comments/Issues raised Response 

Shire of Derby/West 
Kimberley 

No comments  

Kimberley Land Council The Dambimangari Aboriginal 
Corporation made the following 
comments. 

 Acknowledgement of the Yaloon 
indigenous community at the 
eastern end of Cone Bay. 

 Proposed a reference site for 
environmental monitoring be 
located immediately adjacent to 
Yaloon. 

 
 
 
 

 No mention of the Zone 
impacting on native title holders 
rights and interests.   

 The Wotjalum Aboriginal 
Reserve adjacent to Cone Bay is 
a recognised protected area.  
Environmental monitoring must 
ensure that the aquaculture 
zone and activities do not impact 
on the values of this land. 

 Intention of the Zone should be 
to provide employment 
opportunities for Traditional 
Owners and that they should be 
trained and undertake the 
monitoring programs  
 
 
 
 
 
 
 
 

 Would like a coral reef 
monitoring program established. 
 
 
 
 
 
 
 
 
 
 
 

 Bond requirement for any 

 

 

Included in the API 
document. 

The reference site locations 
are chosen due to the 
available baseline data for 
assessment of impacts and 
consideration of the east 
west gradient within the 
Bay.   

Included in table 8 

 

 

 

 

Future employment 
opportunities has been 
identified as a favourable 
outcome of the Zone; 
however it would be a 
commercial decision 
between the aquaculture 
companies and the local 
indigenous people 

 

Coral reef monitoring in this 
area is very difficult for 
safety reasons and because 
of the highly turbid 
environment and so has not 
been included at this stage. 
New technologies are being 
developed so may be 
introduced in the future.  

 

A security will be required 
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Stakeholder Comments/Issues raised Response 

remediation works. 
 

 Increase marine fauna 
monitoring surveys and 
monitoring. 

 
 Emphasis should be placed on 

Traditional Owners having 
unrestricted access through the 
Zone 

for all aquaculture leases. 

Interactions with marine 
fauna are a requirement 
under the EMMP 

The API document has been 
amended to state this 
explicitly.   

Western Australian Fishing 
Industry Council 

Kimberley Gillnet and Barramundi 
Fishery noted the presence of a green 
algae along beaches in King Sound and 
reduced populations of barramundi, 
threadfin, oysters, baitfish, mud crabs 
and saltwater crocodiles.   

Licensees would like a fund established 
in the event of environmental failure or 
closure of operations.   

Issue was investigated by 
DoF and sample of algae 
taken.  The results were 
inconclusive and thought to 
be a cyanobacteria.  Cause 
is unknown.   

Fauna monitoring surveys 
conducted by MPA since 
2004 have not indicated any 
decline in the species 
quoted by the KGBF 
licensees.   

DoF requires a bond to be 
paid by all aquaculture 
licence holders for this 
purpose.   

Recfishwest No comments  

Environs Kimberley No comments  

Conservation Council of 
WA 

Advised over the phone that due to 
resource constraints they are unable to 
provide comment 

 

Australian Marine 
Conservation Society 

No comments  

Tourism WA No issues raised.  

Department of 
Sustainability, 
Environment, Water, 
Population and 
Communities (SEWPaC) 

Interested in impact on matters of 
National Environmental Significance.  
Potential impacts on listed marine fauna. 

The Environment 
Assessment and 
Compliance Division of 
SEWPaC advised DoF that 
‘the proposal to establish an 
aquaculture development 
zone does not constitute an 
“action” under the EPBC Act 
and therefore the DoF is not 
required to refer the 
proposal to SEWPaC 
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Stakeholder Comments/Issues raised Response 

Department of Parks and 
Wildlife 

Majority of environmental risks and 
management of these risks has been 
covered except for habitat loss and 
fauna displacement due to installation of 
aquaculture infrastructure.  This may be 
an important issue for tropical dolphins 
and dugong if there is seagrass in Cone 
Bay. 

Important that adequate baseline fauna 
surveys and monitoring is done prior to 
the establishment of infrastructure in 
Cone Bay to enable detection of any 
potential impact.   Surveys needs to take 
into account the seasonal behaviour of 
marine fauna. 

Habitat loss and fauna 
displacement have been 
included in Table 7.  

 

 

 

Baseline fauna surveys from 
2004 to 2010 have been 
completed by MPA.   

Consultant on behalf of 
Aboriginal people with ties 
to the Cone Bay area and 
broader coastal region.  

Acknowledged that the proposed zone is 
important for economic development in 
the area.   
The potential for regional economic 
growth as part of this initiative may 
provide opportunities for involvement by 
Aboriginal people that have significant 
cultural and historical connections with 
this area. 
The criteria involved in the EOI process 
to secure aquaculture licences should be 
reflective of Aboriginal interests in the 
area and consistent with our desire to 
develop our capacity to participate in and 
to sustainably manage aquaculture 
licenses within the proposed KADZ.   
We are interested to work with DoF to 
ensure that management and operations 
can be synchronised with our Care for 
Country and land and sea management 
programs.  We believe an expanded Sea 
Ranger program can play an important 
role in DoF and DPaW monitoring and 
compliance activities.   

The Department provides 
“in-principle” support for 
participation by aboriginal 
people either directly in 
aquaculture operations or 
involved with monitoring and 
reporting activities as part of 
the land and sea 
management programs. 
Discussions with regional 
staff about these 
opportunities will be 
ongoing.” 

 

Pearl Producers 
Association 

No specific comments, however consider 
there to be a lack of process for 
consultation with other fishing and 
aquaculture industries in the region to 
inform them of the outcome of the 
environmental assessments.  PPA would 
also like advice on how consultation will 
be carried out when formal applications 
for leases in the Zone are submitted. 

Newsletters received. DoF 
considers that consultation 
for leases that may be 
granted in the Zone has 
been completed as part of 
the strategic assessment 
process.  A main purpose of 
establishing a Zone is to 
obviate the need for more 
consultation.  

Maxima Pearling Company 
P/L 

Maxima pearling company supports the 
establishment of the Zone.  Raised 
concerns over logistical and operational 
pearling issues in the future and the 
interaction with existing and future 
aquaculture lease holders.  Would like 

The API has been amended 
to acknowledge the 
historical and future pearling 
operations of Maxima 
Pearling Co.   
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Stakeholder Comments/Issues raised Response 

further acknowledgement of historical 
and future business operations.   
Maxima would like a pearl operational 
and transit zone in Cone Bay to allow the 
company to support the two pearl farms 
leases and access Turtle Island without 
obstruction.  Concerned that vessel 
access be maintained and that more 
vessel traffic may lead to an increase in 
the risk of damage to the pearl farm.   
 
Maxima would like a defined float plane 
aircraft access area to ensure 
unimpeded safe access.  Sea plane 
transport may increase.   
 
 
 
 
 
 
 
 
 
 
 
 
More separation needed between pearl 
farm lease and aquaculture zone due to 
potential introduced pests/disease, 
biosecurity issues and pollution.   

 
 
Leases are non-exclusive so 
vessels can move through 
the waters of the Zone and 
leases freely providing they 
do not interfere with the 
aquaculture gear.  Sea 
cages will only occupy a 
very small area of the actual 
zone.   
Discussions with the Dept of 
Transport advised that once 
a sea plane lands it 
becomes a vessel and must 
follow the Navigable Water 
Regulations 1958 as well as 
any safety guidelines.  
There is no gazettal of 
“landing strips” and landing 
areas are not managed.  
The pilot in charge of the 
sea plane determines where 
to land based on 
environmental conditions.  
DoT has no concerns with 
an increase in sea plane 
traffic.   Biosecurity 
concerns will be addressed 
thru the MEMP process and 
the EMMP will ensure 
marine environmental 
quality is maintained.  .  

Marine Produce Australia Comment on the total phosphorous EQG 
in the proposed EMMP. Previously 
exceeded the threshold and investigation 
against the EQS for this indicator 
demonstrated no detectable 
environmental impact as a result..  
Would like the threshold level adjusted to 
a more accurate indicator of potential 
environmental damage rather than just 
slightly elevated phosphorous.   
appropriate level.   

DoF has discussed this 
issue with the OEPA.  The 
threshold will remain the 
same as the current one for 
the next 24 months to allow 
a proper definition of the 
footprint of impact for total 
phosphorous.   

7. CONCLUSION 
In 2011, the Fish Resources Management Act 1994 was amended to explicitly 
provide power for the Minister for Fisheries to declare an area of WA waters to be an 
aquaculture development zone.  This legislative amendment was driven by both 
Industry and Government in recognition of the need for a strategic approach to 
encourage the sustainable development of the aquaculture industry in Western 
Australia.   

The proposal has been developed in consultation with a range of stakeholders 
including indigenous groups, environmental and conservation organisations and 
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Local and State Government authorities.  In particular, consideration was given to 
the WA Government’s “Kimberley Science and Conservation Strategy”, which was 
developed to ensure the region’s natural and cultural values are protected as the 
region fulfils its economic potential.    

Preparation of the proposal has resulted in a comprehensive analysis of baseline 
environmental data, which significantly enhance the scientific understanding of the 
Kimberley marine environment.  The environmental impacts, management 
framework and associated best practice policies for aquaculture zones in other 
Australian states have been considered and provided guidance for this project.   

Based on the extensive field studies and environmental modelling that underpin the 
environmental impact assessment, the proposed aquaculture zone will not have any 
significant impact on the environment.  The baseline data obtained from the surveys, 
together with the Environmental Monitoring and Management Plan and Kimberley 
Aquaculture Development Zone Management Policy that accompany this document, 
will ensure any impacts are managed effectively.  

Given the range of production scenarios modelled across the zone, the Department 
is of the view that any future aquaculture proposals could be implemented without 
significant deleterious impacts on the environment.  Existing aquaculture legislation 
and adaptive management mechanisms provide further endorsement that the 
aquaculture industry can be developed sustainably.    

The key environmental factors for the proposal are benthic communities and habitat, 
marine environmental quality and marine fauna.  These environmental factors have 
been assessed against environmental objectives and relevant guidelines.  The EIA 
has considered all of the identified potential impacts and cumulative impacts.  Given 
the location of the proposed Zone in such a high energy environment, the suite of 
management controls and intensive monitoring program to protect the environment, 
the Proposal is expected to meet the EPA’s objectives.   
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