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1 Executive Summary 

1.1 Introduction 

The current Environmental Impact Statement (EIS) has been prepared to support Petuna’s application 

for a proposed Marine Farming Development Plan (MFDP) located in Storm Bay. The proposed 

MFDP would establish a new marine farming zone south of Betsy Island in Storm Bay. The proposed 

development is critical to Petuna’s strategic plan which focuses on sustainable growth aligned with 

the Tasmanian Salmonid Industry Strategic Plan 2010 which targets industry growth to $1 billion by 

2030. This proposal is a result of Petuna’s goal to sustainably grow production to meet increasing 

domestic and international demand for salmonid products. The proposal also enables flexibility in 

stocking between regions as part of Petuna’s companywide adaptive management approach via an 

expanded lease portfolio. 

 

Petuna has recently invested approx. $24 million in land-based infrastructure (hatchery and 

processing) which has created capacity for biomass growth in its marine farm operations. This 

proposal is a result of Petuna’s aim to sustainably grow its salmon production to meet increasing 

domestic and international demand for salmonid products.  

 

Storm Bay has been identified by both industry and the Tasmanian Government as a suitable location 

for sustainable growth of the industry. As well as the current proposal, opportunities in this area are 

being explored by Tassal Operations Pty Ltd and Huon Aquaculture Company Pty Ltd. Each company 

is progressing planning processes under the Marine Farming Planning Act 1995. The three companies 

have indicated aspirations for a total production from Storm Bay of 80,000 tonnes per annum.  

 

This EIS relates to a draft MFDP (Storm Bay North), which is being progressed by Petuna. The 

proposal is to establish a marine farming zone  situated ~5km from Betsey Island and is the furthest 

offshore of any existing or proposed marine farm in Tasmania. Consequently, the site is exposed to 

high wind and wave energy and oceanic currents. These conditions increase the cost of salmon 

farming, due to the greater stress on infrastructure and longer vessel travel distances, but reduce 

nutrient load impacts on water quality due to the highly dispersive nature of this highly dynamic 

system. The proposal reflects an industry shift to reducing both environmental and social impact 

through deep-water offshore farming as a result of stakeholder and community feedback to the 

industry.  

 

The Government has indicated an initial combined maximum level of production of approximately 

40,000 tonnes per annum for all existing and proposed salmon farming developments within Storm 

Bay, and the potential environmental effects of approximately 40,000 tonnes per annum is being 

considered in the environmental impact statements that support these planning processes. The 

Environment Protection Authority (EPA), which is the environmental regulator for finfish marine 

farming, has indicated that, should the proposed developments proceed, feed inputs will initially be 

limited to provide for approximately 30,000 tonnes of production annually. This staged approach 

towards 40,000 tonnes of annual production would provide the opportunity for assessment of 
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environmental responses.  

 

The Government's intention is that the proposed developments would be managed under an 

adaptive management framework underpinned by: 

 A staged development approach, with an initial limit on feed input that would provide for 

approximately 30,000 tonnes of production; 

 A comprehensive environmental monitoring program; 

 The development of a biogeochemical model, to help to understand the information 

provided by the environmental monitoring and the effects of any changes to farming 

operations in the region. 

 

Petuna’s existing operations are certified to both Best Aquaculture Practices (BAP) and Aquaculture 

Stewardship Council (ASC) standards. This provides a platform that independently assesses its 

farming practices to ensure compliance with world’s best practice, as well as requiring continual 

improvement in farming operations. This voluntary process ensures that Petuna’s operations are not 

just subject to Government regulatory oversight, but assessment against world’s best practice 

aquaculture standards.  

 

This EIS carefully considers the effects of the proposal to sustainably farm salmon in Storm Bay and 

demonstrates how Petuna intends to mitigate potential anthropogenic and other environmental 

impacts at this site through the use of best-practice adaptive environmental management and 

biosecurity protocols.  

 

1.2 Proposed Development Description 

Within the proposed MFDP for Storm Bay North, the intended development area incorporates a 

single zone and lease of 430 ha and 273.1 ha respectively. This zone and lease area is located 

approximately 5 km south east of Betsey Island and 6 km from the nearest shoreline. The lease area 

will contain a maximum 32 pens (200m circumference per pen) arranged in two grids (16 pens per 

grid). Grids will be spaced ~1 km apart for optimal year-class biosecurity separation and sequentially 

stocked with Atlantic Salmon smolt grown to harvest size (4.5kg live weight) at a maximum stocking 

density of 12kg/m3. 

 

1.3 Stakeholder Consultation 

Petuna considers timely and effective consultation as being critical to the development of this 

proposal. As part of the engagement strategy, the focus has been on consultation with stakeholders 

that may be directly affected by this proposal.  

 

Targeted consultation with these stakeholders is ongoing to ensure that a holistic approach is used in 
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the design and planning of the proposed MFDP. The final proposed zone location and shape has been 

adjusted by Petuna to alleviate potential impacts on stakeholders.  

 

1.4 Existing Environment 

Storm Bay is a high-energy environment influenced by 3 oceanographic currents. The East Australian 

Current (AEC) flows north to south along Australia’s eastern seaboard transporting warm nutrient-

poor water to temperate latitudes in south-eastern Tasmania. The Antarctic Circumpolar Current 

(ACC) carries nutrient rich sub-Antarctic waters to the southern parts of Tasmania during winter, 

and to lesser extent the Zeehan Current brings subtropical waters from the west as an extension of 

the Leeuwin Current from Western Australia. These currents periodically influence the marine 

dynamics in Storm Bay and have been considered in this EIS. Storm Bay is also influenced by fresh 

water flows from the Derwent and Huon Estuaries, which drive a predominant easterly surface 

current through Storm Bay.  

 

Strong winds and high energy wave events occur year around, but are more common in autumn and 

winter. The wind direction is predominantly westerly, which also drives wind seas from this 

direction, while the majority of swell events are from the south. The maximum wave height observed 

at the site, based on the Bureau of Meteorology’s 30 year hind-cast model data, was 4.9m. 

 

The proposed site is situated in 35 to 39 metres of water and underlying sediments consist of hard-

compacted coarse sand. The zone assessment survey, which consisted of benthic sampling and ROV 

surveys, identified few benthic fauna, and no rocky reefs or benthic flora. 

 

A wide variety of flora and fauna are known and/or expected to occur in Storm Bay, including 

threatened and migratory species. A detailed assessment of potential impacts has been undertaken 

for all species that may interact with the proposed activity.  

 

The water characteristics of temperature, salinity and dissolved oxygen are well suited to salmon 

aquaculture. 

 

Given the substantial distance to shorelines there are no geoconservation, heritage or reservation 

sites in the vicinity of the proposed site. 

 

1.5 Potential Effects and Their Management 

This EIS is developed for the creation of a new marine farming zone within a proposed MFDP. One 

of the key potential environmental impacts relates to solid and soluble nutrient emissions from fish 

feed and faeces. Soluble emissions consist primarily of carbon, nitrogen and phosphorus, with 

inorganic nitrogen recognised as the limiting nutrient in marine systems. An increase in nitrogen can 

result in eutrophication in the water column and a rapid increase in phytoplankton growth. 

Additionally, nutrient emissions can impact on rocky reef communities, which are sensitive to 
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changes in nutrient concentrations.  

 

Estimated nutrient dispersion based on approximate maximum biomass has been modelled using the 

CONNIE3 hydrodynamic model (Hadley et al., 2017), and the extensive background water quality 

data available for Storm Bay (Swadling et al., 2016) to ascertain the fate of emissions from the 

proposed operation. The soluble emissions from all current and proposed finfish farms in Storm Bay 

were also modelled to ascertain the cumulative water quality impacts.  

 

The modelling demonstrates that ammonium (the major component of dissolved nitrogen from 

marine farming salmonids) remains largely in the surface layers and localised around the lease site. 

The 80th and 95th percentile concentration contours (representing a higher likelihood of 

environmental effect as per ANZECC (2000)) are localised around the lease site, with nutrient 

concentrations being dispersed to background concentrations (50th percentile) prior to reaching the 

coastline surrounding Storm Bay. 

 

A holistic assessment of all current and proposed leases shows that the 95th percentile contours are 

still localised around the lease sites, with the 80th percentile contours being more widespread but still 

contained in Storm Bay, indicating that nutrient emissions are broadly contained with Storm Bay with 

some dispersion east to below the Tasman Peninsula.  Rocky reef ecosystems are outside of the 95th 

percentile interactions for both Petuna-specific and whole-of-industry modelling.   

 

A whole-of-industry adaptive management approach to water quality impacts, through the operation 

of a total permissible dissolved nitrogen output (TPDNO) limit, a comprehensive broadscale 

environmental monitoring program (BEMP – Appendix 9) and development of a biogeochemical 

model will allow cumulative impacts to be continually monitored, and emission outputs adjusted 

accordingly to respond to changes in water quality and/or ecosystem health. The proposed BEMP will 

employ an ecosystem based approach, monitoring water and sediment quality and changes in reef and 

infauna communities at 59 monitoring sites in and around Storm Bay. These locations were informed 

from the nutrient dispersion modelling, based on predicted ecosystem interaction. This management 

system is expected to mitigate significant and/or long-term ecological impacts associated with 

nutrient emissions. This biomass management approach is utilised effectively in D’Entrecasteaux 

Channel and Huon Estuary, the most significant salmon farming region in Tasmania.  

 

In contrast, salmon farming in Macquarie Harbour is managed under a total maximum standing 

biomass, in which a maximum biomass limit is applied to each company across all of their active 

leases. The proposed framework for Storm Bay focuses on the key input of soluble nitrogen in fish 

feed as the overarching control, which will help support robust regulation for which operators must 

be accountable. Directly, this will control the level of biomass that can be farmed at a lease. 

Macquarie Harbour is also a substantially different ecosystem to Storm Bay. It is a unique estuarine 

system, with naturally occurring low levels of dissolved oxygen, and high background levels of organic 

matter in the water column. Storm Bay has high wind and wave action, naturally high levels of 

dissolved oxygen, and oceanic influences, which are expected to result in a greater dispersal and 

dilution of nutrients and an increased assimilative capacity of the surrounding environment, compared 
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with Macquarie Harbour.  

 

Solid (particulate) emissions in the form of waste feed and fish faeces can organically enrich the 

sediments below active pens, resulting in a reduction in infauna diversity and sediment anoxia.  Solid 

emissions from proposed operations were modelled using DEPOMOD (Appendix 6), which predicts 

particulate deposition using inputs of site hydrology, bathymetry and feed volumes. All emissions are 

predicted to be fully contained within the proposed zone.  The substantial lease area provides for 

ample opportunity to relocate pens, thus allowing for a conservative fallowing regime to mitigate 

potential short-term impacts on sediments and infauna. License controls prevent fallowed pens from 

being restocked until visual inspections confirm appropriate recovery of sediments. 

 

Other potential impacts relate to interactions from marine mammals and birds. Seals are an ongoing 

issue for the Tasmanian salmonid industry, and procedures for managing interactions are well defined 

through the DPIPWE Seal Management Framework (2014). Petuna operates a comprehensive Wildlife 

Interaction Plan (Appendix 11) which prescribes management measures for minimising interactions as 

well as responding to and reporting interactions.  

 

Listed flora and fauna species with a potential to be impacted by the development include Gunn’s 

Screw Shell, Giant Kelp Marine Forests of South-East Australia Community (Macrocystis pyrifera as 

foundation species), White bellied sea eagle, Wedge-tailed eagle, Southern right whale and humpback 

whale. Potential impacts to each species have been assessed in detail, and mitigation measures have 

been proposed, which are proven effective at Petuna’s existing marine farms.  

 

Petuna aims to incorporate best practice biosecurity management to this proposal through the 

operation of its Biosecurity and Fish Health Management Plan. Key attributes of this proposal that 

minimise biosecurity risk include:  

 The proposed site is >4 km from all existing and proposed marine farms in Storm Bay; 

 The grid layout allows for 1 km physical separation between stock year classes; 

 Only 1 vessel will be used across multiple Petuna sites. All other vessels and infrastructure 

will be used exclusively at this proposed site, reducing potential disease and pest 

translocation vectors. 

Potential direct impacts on the human environment from salmonid marine farming include visual, 

noise and odour impacts. These are effectively mitigated through the off-shore location of the 

proposed lease which is more than 6 km from the nearest shoreline and 9km from the nearest 

sensitive receptor, as well as proposed operational controls. Minimal impacts are expected to 

recreational and commercial fishers/boaters, given the fact that the proposed lease area comprises 

less than 0.5% of the total Storm Bay area. The proposal location has been adjusted in consultation 

with maritime authorities, and recreational and commercial users of Storm Bay, in order to prevent 

interactions with defined recreational transit lanes and commercial fishing areas.  

 

The development would have a considerable positive impact on the local and State economy, with a 

total capital spend in excess of $70 million the majority of which will be spent in Tasmania.  The 
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revenues associated with the project operations are expected to be $950 million over the first 10 

years, with approximately $500 million being spent on wages and Tasmanian goods and services over 

this time. In addition, the development will create 37 new direct and 130 new indirect positions.  

 

1.6 Conclusion 

This proposal reflects substantial stakeholder feedback regarding environmental and human impacts 

of salmon farming through the offshore location of the marine farm in a high energy environment, 

away from sensitive receptors and coastal flora and fauna. A detailed assessment of potential impacts 

is undertaken in this EIS in order to minimise the risk of long-term or broadscale environmental 

impacts, with potential impacts being reversible and localised to near the lease site. All potential 

impacts will be monitored and adaptively managed through Petuna’s comprehensive environmental 

management system, which has been proven as very effective at Petuna’s existing marine farms. 

 

The proposal provides significant socio-economic benefits through direct and indirect employment 

and local investment in products and services.  
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2 Proposed Development Description 

2.1 Proposal Overview 

2.1.1 Proponent Details 

The proponent of this development is Petuna Aquaculture Pty Ltd, ABN 62 009 485 581 (Petuna) of 

134 Tarleton Street East Devonport. Petuna is a vertically integrated aquaculture business with 4 

major operations in Tasmania. These are: 

 Hatchery located at Cressy; 

 Marine farms in Macquarie Harbour and Tamar River; 

 Processing and distribution facility in Devonport.  

Peter and Una Rockliff have been integral in the development of Tasmania’s fishing and aquaculture 

industries for almost seventy years. Petuna was established in 1949 with Peter fishing from an open 

top wooden boat and Una selling their catch. Now, Petuna employs 250 team members and has an 

annual turnover of more than $100 million. It is also one of the Tasmanian salmon aquaculture 

pioneers, having begun aquaculture operations in 1990.  Petuna’s philosophy has always been to use 

the marine resource sustainably. Passionate about promoting Tasmania’s unique quality of seafood, 

Petuna is now Australia’s largest domestic salmon retail supplier and exports its renowned ocean 

trout to top chefs around the world. 

 

When Sealord, a large New Zealand seafood enterprise, partnered with the Rockliff family in 2010 

they not only allowed the company to grow but also brought with them a remarkably similar 

business philosophy: an aversion to risk and willingness to grow but not at all costs, either financially 

or environmentally.  

 

Now, as a result of many decades of hard work, Petuna has achieved two world firsts. It is the first 

company to receive Best Aquaculture Practice (BAP) accreditation for two species in the marine 

environment. This was followed by Petuna being the first company in the world to be awarded BAP 

accreditation at its new Cressy hatchery which uses less than 5% of traditional systems water 

demand. In addition, Petuna recently gained Aquaculture Stewardship Certification (ASC) and is 

proudly noted as the first company in the world to gain this certification over two salmonid species 

as a cluster of leases.  

 

This project facilitates a critical component of Petuna’s strategic plan through to 2025 and beyond, 

providing sustainable growth capability consistent with its company and industry objectives. 

 

Petuna has extensive experience in marine farming and operates 45% of the lease space in the 

Macquarie Harbour as well as 100% ownership of Van Diemen Aquaculture on the Tamar River in 

the north of the state. 

 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 8 

2.1.2  Proposed Development 

The proposed Storm Bay North Marine Farming Development Plan area will be located in the north 

central area of Storm Bay, southeast of Betsey Island. It consists of a single marine farming zone of 

430 ha with a maximum leasable area of 273.1 ha. (Figure 2).   

 

2.1.3 Rationale / Need for the Proposal 

Petuna’s strategic objective is to retain a pre-eminent position in the Tasmanian Salmonoid industry 

by sustainably growing its operations relative to market growth rates. The Industry set a target of $1 

billion of revenue by 2030 through the Tasmanian Salmon and Trout Industry Strategic Plan that was 

developed in 2010. Petuna recognises that its future expansion is essential if it is to remain 

competitive relative to the other industry participants and maintain relevance in the markets in which 

it operates.   

 

Significantly, Petuna sees a portfolio of water space, including the proposed development into Storm 

Bay, as vital for the Company to achieve its growth strategies in a manner that does not compromise 

the risk averse attitude of its shareholders. 

 

Petuna has in recent years invested in excess of $24 million to secure value chain capacity through 

the construction of a full recirculation hatchery at Cressy, and the expansion of its existing 

Devonport Processing Facility.  These investments have enabled the Company to not only remove 

reliance on third parties for key elements of its production cycle but also to secure national retail 

contracts.  Further it has aided the ability of Petuna to develop new products for the domestic and 

export markets, and will also be important to the mid-term opportunities that Petuna sees arising in 

the developing South-East Asian and Chinese markets.   

 

However, Petuna also recognises that aquaculture (farming) risk is best mitigated by having 

geographic diversity in farming locations.  This also provides the benefit of enabling optimal quality in 

farm output as each region will produce better quality farm product at different times of the year.  

Accordingly, the Storm Bay expansion proposal will not only help Petuna’s ability to grow through to 

2030 and beyond, but to continue to do so in a sustainable and responsible manner through the 

adaptive utilisation of marine locations in response to optimal environmental conditions.  

 

Petuna’s expansion proposal is cognisant of Storm Bay being identified by both industry and the 

Tasmanian Government as an area which can accommodate the sustainable growth of the industry as 

a whole.  A detailed review of existing environmental data and our own research supports the view 

that deep-water, off-shore farming in this region provides conditions that will enable fish welfare to 

be optimised in a responsible farming environment that considers both the environment and broader 

societal interests, that are essential to long-term business success. 

 

The Storm Bay North development will be a stand-alone operation, separate from existing Petuna 

sites but drawing on over 250 years combined aquaculture experience within the management team, 
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gained from a diverse geographic spectrum.  This next stage in Petuna’s development will provide 

direct employment of 37 FTE new positions in addition to jobs created during the infrastructure 

commissioning and development phase.  It is expected to provide an additional 130 indirect FTE 

roles within the local community and aquaculture service industry.  

 

2.1.4 Anticipated Establishment Costs 

The total capital invested for this proposal will be in excess of $70 million, largely supporting 

Tasmanian businesses and local suppliers where practicable. This particular project forms part of a 

greater capital investment plan for Petuna, which is estimated to be over $150 million over the next 

5 years to build capacity in value adding processing and supply chain optimisation.  

 

Table 1 Capital Investment 

Component Capital Cost 

(AUD) 

Vessels (including modifications) $35 million 

Grid, pen and nets $27 million 

Shorebase infrastructure $3 million 

Associated plant and equipment $6 million 

 

 

2.1.5 Existing and Likely Markets for Product 

Domestic demand for salmon has increased substantially over the last decade and continues to be 

the key driver for the growth of the Tasmanian salmonid industry. The Tasmanian Salmonid Industry 

Strategic Plan has forecast growth of domestic demand at10-15% p.a. between 2010 and 2030 which 

is currently outstripping supply, leading to increased overseas imports of salmon into Australia.  

 

This creates an opportunity for Tasmanian producers to meet the domestic demand for salmon, 

rather than it being met through overseas salmon imports. Australian consumers are known to value 

domestically produced food products, with Tasmanian produce particularly valued due to the 

effective place-of –origin branding associated with quality Tasmanian food and beverage products.   

 

Petuna’s production growth unlocked through this project will predominantly satisfy this growing 

domestic market for Tasmanian salmon through its existing channels to market, which include 

supermarkets, Petuna’s direct market shops and wholesalers.  

 

Petuna has identified export opportunities as important to the mid-term, especially in developing 

South East-Asian and Chinese markets.   

 

2.1.6 Relationship to other Proposals/Developments 

This proposal completes Petuna’s long-term growth plans in the region, and thus no other marine 
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farm proposals are planned in Storm Bay.  

 

Petuna will develop a shore base for the purpose of servicing this proposed development. This is 

likely to be located in the Electrona area, and will be subject to planning approval by the Kingborough 

Council (refer section 2.4.4.1 for more information on the proposed shore base). 

 

The nearest existing marine leases are Huon Aquaculture’s Trumpeter lease located 9.5 km to the 

west (261), and Tassal’s Wedge Bay lease located 9.7 km to the east (190). In regards to the current 

industry proposals for Storm Bay, Huon’s East of Yellow Bluff proposed lease is positioned 8.2 km to 

the west while Tassals’ West of Wedge Island propose lease is located 4 km to the south east 

(Figure 1). 

 

 
Figure 1 Proposed lease location and existing finfish leases in Storm Bay 

 

2.1.7 Socio-Economic Benefits 

The proposed development will provide direct employment of 37 FTE new positions in addition to 

jobs created during the infrastructure commissioning and development phase.  It is also expected to 

provide an additional 130 indirect FTE roles within the local community and aquaculture service 

industry.  

 

Petuna strives to recruit and develop local labour where possible, minimising the need for Drive In 

Drive out arrangements. This is evidenced at its Macquarie Harbour operations, where more than 
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two thirds of the staff are local residents, in what is a remote area with limited human resource 

availability.  

 

As outlined in section 2.1.4 the total capital invested for this proposal will be in excess of $70 million, 

largely supporting Tasmanian businesses and local suppliers where practicable. This project forms 

part of a wider capital investment program for Petuna, which is estimated at over $150m over the 

next 5 years. This is a major injection of capital into the Tasmanian economy and will provide a 

meaningful benefit to local community and aquaculture service industry. 

 

This proposal will increase Petuna’s spend with Tasmanian businesses and payroll by approximately 

$50m per annum, directly supporting Tasmanian workers and business owners. It will also 

substantially contribute to Tasmania’s traded sector (industries which produce goods and services 

used outside of the region). West (2012) identifies this sector as only a very small component of the 

Tasmanian economy (10%) given the substantial component of primary incomes in Tasmania being 

derived from Commonwealth Government payments, or from public sector and government 

business enterprise employment.   

 

2.2 Proposed Plan Area 

This proposed development will require a new Marine Farm Development Plan for Storm Bay as it is 

positioned outside of existing marine farming regions. The draft Storm Bay North Marine Farming 

Development Plan has been developed by the proponent, supported by this EIS. The plan area consists 

of a single zone with an area of 430 ha as shown in Figure 2.  

 

2.3 Proposed Zone and Lease Details 

2.3.1 Location of Proposed Zone/s 

The proposed zone is located in the north central area of Storm Bay (Figure 1). This location is 

approximately 5 km south-east of Betsey Island, 6 km west of Tasman Peninsula, 9 km south of South 

Arm and 11km east of Bruny Island. 
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Figure 2 Proposed Marine Farming Zone 

 

The proposed zone is the furthest offshore of any current or proposed marine farm in Tasmania, and 

as such will have little interaction with adjacent coastlines, onshore activities and onshore sensitive 

receptors.  The coordinates for the zone and lease boundaries are provided in Table 2. 

 

Table 2 Zone and Lease Boundary Coordinates 

Point Zone Easting/Northing Lease Easting/Northing 

1 543195 E 

5227539 N 

543395 E 

5227422 N 

2 544320 E 

5228171 N 

544358 E 

5227963 N 

3 545995 E 

5227915 N 

545795 E 

5227743 N 

4 545995 E 

5226250 N 

545795 E 

5226450 N 

5 544400 E 

5226250 N 

544600 E 

5226450 N 

6 544400 E 

5226600 N 

544600 E 

5226777 N 

7 543195 E 

5226745 N 

543395 E 

5226922 N 

 

The proposed zone is approximately 21km from Electrona, the planned location of a future shore 
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base.  

 

2.3.2 Proposed Zone and Lease Area 

Within the total zone area (430 ha) is the maximum leasable area (MLA) (273.1 ha) where grids will 

be situated. The dimensions of zone and lease areas are provided in Figure 3.  

 

Petuna’s intention is that the proposed lease area contains 2 grids of 16 pen bays in an 8x2 

configuration oriented north/south. The area of the lease will allow for best practice fallowing and 

associated benthic recovery, as well as optimal biosecurity year-class separation of 1 km. 

 

 

 
Figure 3 Proposed Zone and Lease Dimensions 
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2.4 Infrastructure and Servicing 

2.4.1 Mooring and Grid System 

Petuna has commissioned a report by IMAS (Mundy, 2016) investigating wind and wave conditions at 

the proposed lease site, in order to allow for the infrastructure to be engineered to these specific 

conditions. This was undertaken using the Bureau of Meteorology 30 year wave hind cast model data.  

 

Petuna has consulted with Aqualine AS (Norway) to design a mooring system for each grid, 

consisting of 16 200m circumference pens with 110m by 110m bays, and depth of 15-20m capable of 

withstanding the expected environmental conditions.  

 

The wind/wave data set was made available to Aqualine to facilitate the mooring system design which 

involved modelling the forces that the mooring, floating cage collar and net will be subjected to 

within the required safety margins. This facilitates optimisation of the components of the mooring 

system. The installation will be certified according to the Norwegian Standard NS9415:2009 Marine 

Fish Farms - Requirements For Site Survey, Risk Analyses, Design, Dimensioning, Production, Installation And 

Operation. This is the preeminent international standard for design engineering of marine farm 

mooring and grid systems. The AquaSim software programme has been used to make real-time 

simulations of the response of system components based on forecast environmental loads to ensure 

that moorings, pen and net structures are able to withstand the natural forces experienced in Storm 

Bay.  Specifically, the analysis has determined the required dimensions of the rope, chain, anchor and 

other key components for the pens and nets being deployed. 

 

A detailed project equipment scoping and selection process has been undertaken, including visits to 

Norway and Scotland to view salmon aquaculture sites that are exposed to similar wind and wave 

conditions as Storm Bay. 

 

Figure 4 is a schematic illustration of the pen, grid, mooring and anchor set-up proposed with the 

following dimensions: 

 2 rows of 8 pens of 200 m circumference (64 m diameter) within a grid of pen bays of 110 m 

diameter with each grid comprised of: 

o 46 mooring lines; and 

o 48 plough anchors of 3 tonnes and 1.5 tonnes and 12 screw anchors. 

Figure 5 shows the side and end elevations of the proposed mooring system.  

 

The Aqualine Mid-Gard System has been subject to independent technological development and 

research at the ocean model basin at Marintek in Trondheim (www.sintef.no/marintek/).  Once 

installed, the Petuna infrastructure in Storm Bay will receive a certificate of compliance to 

NS9415:2009 and will be maintained to manufacturer specifications, ensuring ongoing structural 

integrity of the infrastructure.  

 

http://www.sintef.no/marintek/
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Full mooring system specifications are available for this installation. All moorings have been designed 

to be contained within the zone, thus eliminating any chance of navigational interference. 

 

 
Figure 4 Schematic design of the proposed pen, grid and mooring system 
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Figure 5 Mooring system side and end elevations 

 

 

2.4.2 Size and Configuration of Sea Pens/Netting 

The proposed pen and net system (Figure 6) will comprise a double net system as follows: 

 Inner fish net with a 15 m deep side wall and conical base to 22 m depth (7m deep cone); 

 Outer predator net with the base at a minimum of 5 m below the inner fish net (i.e. at 27 m). 

The outer predator net will be tensioned by attachment to a weighted sinker ring structure set at 27 

m. The inner fish net will also be tensioned by attachment to the sinker ring by a system of endless 

ropes that are managed from the surface. 
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Figure 6 Diagram of proposed net pen system 

 

Net mesh sizes will be as follows: 

 Inner smolt net:  15 mm mesh net with 200 to 280 kg break load 

 Inner grower net:  35 mm mesh net with 300 to 400 kg break load 

 Outer predator net:  100 mm mesh net with 400 kg break load 

The inner fish net volume will be 47,430m3 and the outer predator net volume will be 90,979m3. 

 

The bird net will comprise 80mm mesh with 100kg break load. The seal jump fence will be at least 

2.4 metres in height and stanchions will be spaced at a minimum of every 2.5 metres. Petuna’s pen 

and net system will meet or exceed all requirements of the Seal Management Framework 2014 for 

predator exclusions measures, as well as the visual impact management measures specified in the 

draft MFDP management controls. 

 

All pens, nets and moorings will be inspected regularly and according to operating manuals provided 

by suppliers and agreed with Petuna. 

 

2.4.3 Construction Aspects 

Initially one grid will be commissioned over a 6 week period and includes: 

 land-based assembly of the pens 

 towing of the pens to site 

 deploying the mooring system and setting/tensioning the nets 
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The second grid will be deployed 12 months later over a similar time frame.  

 

Pens will be constructed by the supplier on land suitable for welding pen floatation collars, walkways, 

stations, hand rails and sinker rings.  Other land-based construction aspects include the preparation 

of mooring ropes, chains, anchors and shackles etc.  It is anticipated that the initial pen construction 

will take up to 8 weeks.   

 

A single mooring grid (16 pens) is expected to take up to 4 weeks to assemble. Towing of 

constructed pens to site will require a Notice to Mariners outlining timing and towing corridor 

requirements.  When in position, the pens, sinker rings and nets will be set and tensioned to the 

mooring grid. It is anticipated that two vessels will be required to set anchors, position the grid and 

attach the pens. 

 

2.4.4 Servicing the Proposed Zone 

2.4.4.1 Shore Base 

A shore base is proposed to be located in the Electrona area. Electrona is home to an existing 

aquaculture service industry, and has good road transport connections which is important for 

Petuna, given its production facility and hatchery are located in the north of the State. 

 

The shore base will primarily be used to support the marine farms and facilitate the transport of fish, 

feed and personnel to and from the leases. The shore base will likely comprise the following: 

 900m2 warehouse facility incorporating administration, staff amenities, workshop and feed 

storage; 

 Wharf suitable for berthing proposed fish transport/bathing vessel and large service vessels, 

and allowing tankers alongside for loading/unloading of smolt and harvested fish; 

 Moorings for small service vessels; 

 Vehicular access for b-double and semi-trailer to warehouse and wharf. 

While Petuna has not yet secured a shore base location, discussions are advancing with a number of 

land owners in the Electrona area. Confirmation of location and the development of the shore base 

will be subject to approval of the marine licence and then planning approval from the Kingborough 

Council, which will consider planning, environmental, noise and traffic impacts of the development in 

the assessment.  

 

2.4.4.2 Vessels 

2.4.4.2.1 Feed Barge 

Two feed barges will be built and deployed for this project, one for each active grid.  

The barges will be of steel construction with dimensions of approx. 34m x 12m. Specifications and 

major features include: 
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 Capacity to accommodate and house 4-6 staff on a 7 day roster; 

 Waste fish ensilage system with maceration and acid stabilisation; 

 On-board black and grey water treatment, or storage to be pumped out and transported via 

utility vessel with appropriate storage capability to a shore based treatment facility; 

 Centralised, computer-controlled feed system capable of feeding 6 pens any one time (6 feed 

selectors); 

 Long-term mooring capacity for larger vessels to minimise the need to moor at shore base; 

 All feed pipes to be Petuna branded as part of its waste management strategy. 

 

 
Figure 7 Indicative Feed Barge 

 

2.4.4.2.2 Fish transport/bathing vessel 

A multipurpose vessel which can transport and bathe fish is proposed, with dimensions of approx. 

60m x 12m x 6m. This vessel will incorporate 1,200 – 2,000m3 of water storage, in which fish can be 

transported as well as bathed in fresh water to treat AGD. 

 

Major features will include: 

 Water treatment system consisting of oxygen generators, CO2 stripper and UV filtration to 

allow multiple re-use of bathing water; 

 Detailed monitoring of fish handling and water treatment systems consisting of multiple 

cameras and various water quality sensors; 

 Fish handling system with Aquascan counting/weighing system; 
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 Vessel cleaning system. 

This vessel may also include a seawater reverse osmosis (SWRO) desalination system that will allow 

fresh water to be produced on-vessel, thus substantially reducing vessel movements associated with 

fresh water transfer from shore. 

 

2.4.4.2.3 Multi-cat utility vessel 

This 24m x 10m vessel will perform a number of roles including feed delivery, mortality retrieval, 

ensilage collection, AGD treatment support and net maintenance.  

 

2.4.4.2.4 Net cleaning vessel 

The net cleaning vessel is equipped with an onboard Marine Inspector Cleaner (MIC) net cleaning 

system, and its sole purpose is to periodically clean the nets of biofouling which accumulates on the 

net structures. The dimensions of this vessel is approx. 15m x 6m. 

 

2.4.4.2.5 Personnel transport 

2 personnel transport vessels are proposed, with the major task of transferring staff to and from the 

shore base and leases. Each vessel can transport 10 passengers and 2 crew, and are approx. 12m x 

4m. These vessels will also be used for infrastructure inspections and maintenance operations.  

 

2.4.4.2.6 Dead haul harvest  

This vessel will transport harvested fish to the shore base for transport to Petuna’s existing 

production facility. It incorporates a harvest station, fish pump, grader/counter and harvested 

fish/bloodwater storage. Vessel dimensions are approx. 28m x 8m. 

 

 

2.4.4.3 Vessel Movements 

All vessel movements are expected to occur during daylight hours. Movements will be restricted to 

between the Electrona shore base and the lease sites. This is shown in Figure 8. 
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Figure 8 Proposed Vessel Route 

 

Table 3 summarises the type, number and movements of the other vessels required to service the 

proposed development.  

 

Table 3 Vessel Movements 

Vessel 
Time of 

Year Frequency 

Number of 

Vessels  

Feed Barge NA NA 2 

Fish transport/bathing  All Daily 1 

Multi-cat utility All 1-2 x Daily 1 

Net cleaning  All 

Sep – Apr: Daily 

May – Aug: 3 days/week 1 

Personnel All 1-2 x Daily  2 

Works Vessel All Daily 1 

Harvest May-Oct 6 days/week 1 

 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 22 

2.4.4.4 Bathing System  

All fish will require periodic bathing in fresh water (7-9 times during their life cycle) to control 

Amoebic Gill Disease (AGD). A detailed assessment was undertaken to determine options for the 

supply of fresh water at the proposed lease site. The assessment considered access to fresh water, 

distance of lease to shore and vessel traffic, risk, community impact, as well as capital and operating 

costs of the various options.  

 

Based on this assessment, it is proposed that freshwater will either be produced on lease, or at the 

land base through the operation of a Sea Water Reverse Osmosis (SWRO) desalination system. 

Either scenario will result in reduced vessel traffic in comparison to the current industry practice of 

towing liners to and from shore based fresh water storage locations, as liner towing must be 

undertaken at a very low speed to prevent damage to the liners. If fresh water is produced on board, 

no water is required to be transported to the lease, and if fresh water is produced at the land base 

and transported via the fish transport/bathing vessel, it will be transiting in substantially less time than 

if liners were towed to the lease. 

 

The fish transport/bathing vessel will incorporate a water storage capacity of 1,200 – 2,000m3, which 

will allow for a bathing capacity of 280,000kg per day. This has been calculated by considering the 

maximum treatment density, which is a function of water temperature and fish size, assuming a 

maximum of 3 treatments per day.  

 

Based on the above assumptions, the maximum annual water requirement is 189Ml per year. 

 

2.4.4.5 Harvesting System 

Harvesting will occur on lease using a dedicated harvest vessel.  The proposed harvest window is 

between May and October, with a total harvest volume capacity of up to 100 tonnes per day.  

 

In order to manage the risk of adverse weather conditions impacting on harvest operations, an 

efficient harvest system will be required.  A ‘dead haul bulk’ process is proposed, with the main 

elements of the system being: 

 Steel/Aluminium vessel with 160 m3 hold; 

 A refrigerated seawater system to produce chilled brine; 

 Twin chamber vacuum pump capable of 10,000 fish per hour; 

 Eight channel percussion/bleed system; 

 On board crane. 

The vessel will begin chilling water in the hold en route to the proposed lease. Once moored beside 

the harvest pen, a seine net will be deployed to catch a proportion of fish within the pen. A vacuum 

pump is then moved into the seine net to transport fish to percussion/bleed system. After bleeding 

the harvested salmon, the fish are chilled to 2°C. The management of harvest waste and bloodwater 

is described section 2.6.1.1.  
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All wash-down water (grey) will be stored in on–board containers and collected at the shore base by 

a registered waste disposal contractor, or disposed of via an approved trade waste agreement. 

 

2.4.4.6 On-lease Lighting 

Sub-surface pen lighting may be installed to control sexual maturation from June to November in the 

first year. The lighting is powered from the feed barge, and consists of 10x 400w LED fittings per 

pen, deployed 3-7m below the surface. The fittings are installed with a downward light dispersion and 

have little horizontal diffusion. This will ensure that there is no impact on shore based sensitive 

receptors. All lighting will go through an impact assessment prior to finalisation. 

 

All external barge lights will be directed to illuminate walkways only so as not to disperse light over 

the surrounding sea area. All windows will have black out curtains. 

 

Leases and vessels will have emergency lighting installed in accordance with MAST requirements. 

 

2.4.4.7 On-lease Noise Generation 

On-lease sources of noise emissions are limited to vessels and vessel mounted infrastructure, 

including generators, feed blowers and pumps. Sound power levels (SPL) were measured at Petuna’s 

Macquarie Harbour leases during feeding and harvesting operations as 105.1 dBA. It should be noted 

that the predicted SPL at the sensitive receptors nearest the proposed lease were below 0 dBA. 

Noise impacts are discussed in more detail in section 5.2.6.  

 

2.4.5 Infrastructure Maintenance 

2.4.5.1 Maintenance Programs 

Petuna operates a preventative maintenance program for its marine farm infrastructure and is 

summarised in Table 4.  

 

Table 4 Infrastructure Maintenance 

Equipment Category  

Maintenance 

description Frequency  Useful life 

All Vessels and Barges Slipped and surveyed as 

per Australian Maritime 

regulations 

Annual survey.  In water and on shore 

surveys in alternating years 

  

Feed barges Inspection and servicing Barge crew undertake daily and 

weekly checks of on-board equipment. 

Maintenance team monthly checks and 

servicing.  Annual check by divers of 

hull, moorings. Annual replacement of 

anodes, and clean/check of external 

pipes and pumps. 

10 year painting out of water. 

20 years 
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Works vessels Inspection and routine 

servicing 

Daily and weekly checks by crews. 

Monthly checks on general condition, 

servicing of engines, generators, 

cranes, safety equipment. 6 monthly 

servicing of vessel controls. 

20 years 

Fish Transport/ 

Bathing Vessel 

Continuous maintenance 

by dedicated crew 

members including 

cleaning, disinfecting, 

mechanical and sensor 

testing. 

Continuous. 

This vessel will be slipped under the 

management of the owner. 

20 years 

Moorings  Routine inspections by 

divers or ROV to re-

tension if required  

Annually.   Ad hoc as required 

following extreme weather events. 

7-8 years 

Pens Inspections and plastic 

welding as required. 

Outsourced to supplier as part of 

acquisition agreement - at least 6 

monthly inspections. Works crew 

continuous checks  

7-8 years 

Nets Inspections and repairs if 

necessary due to 

predator damage 

Divers and net cleaning crews are 

inspecting and reporting on the 

condition of nets on each dive/clean. 

Each net checked at least every week 

5 years - 3 

years for 

bird nets 

Generators Servicing Servicing every 250 hours.  

Thermographic imaging every 12 

months 

5-7 years 

Desalination System Regular replacement of 

consumables, 

replacement of 

membrane.  

 Replacement of consumables every 

month, replacement of membranes 

every 4 years.  

10 years 

Feed system  Inspection and 

maintenance 

Crew - daily/weekly - included on 

barges, weekly check on 

dosing/calibration systems and 

blowers; 6 monthly checks on blowers 

and silos.  

5 years 

Cranes & winches Degreasing Monthly 3-10 years  

Electrical equipment Testing and tagging as 

required 

6 monthly 3 years 

 

2.4.5.2 Equipment Translocation Biosecurity Management 

Petuna operates comprehensive biosecurity controls for personnel, equipment and stock transported 

between operational locations. This will be managed through the operation of the project-specific 

Biosecurity and Fish Health Management Plan which details disinfection protocols to minimise 

biosecurity risks. 

 

It is proposed that only the dead haul harvest vessel will be shared between Storm Bay and 

Macquarie Harbour. Its translocation will be subject to Petuna’s biosecurity controls and in 

accordance with sanitation protocols approved by the Tasmanian Chief Veterinary Officer.  
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2.5 Stock Husbandry Aspects 

2.5.1 Fish Size / Stocking Density 

The species of fish to be stocked is Atlantic Salmon, Salmo salar. The fish will be stocked as smolt at 

approximately 150g between April and May each year, and will be harvested at 4.5 kg. 

 

Production modelling has utilised a maximum stock harvest density of 12kg/m3 at point of harvest 

which is below the current industry average. 

 

The maximum annual production is 8,000t or 6,580t HOG (head on, gutted). The methodology for 

calculating this production quantity from the proposed TPDNO is provided in section 5.1.1.2.1.  

 

At maximum production, 32 pens will be utilised, which allows for a conservative fallowing regime, 

and ensures the actual physical infrastructure footprint on each lease is minimised.  

 

2.5.2 Fish Feeding 

2.5.2.1 Feed Type 

The feed is a dry extruded pellet from Ridley Aquafeeds, which has been developed specifically for 

this species. The feed composition varies with fish size and season, with protein content highest at a 

young age, and decreasing as fish size increases. This is shown in Table 5. 

 

Table 5 Feed Protein Content Variation with Fish Size 

Fish Size 

Winter Summer 

Upper 

Limit 

Lower 

limit 

Upper 

Limit 

Lower 

limit 

<150g 50% 45% 50% 45% 

150g - 500g 48% 45% 48% 45% 

500g - 1000g 46% 42% 46% 42% 

1000 - 2000g 42% 37% 46% 40% 

2000g - 3000g 42% 37% 46% 40% 

3000g+ 42% 37% 46% 40% 

 

2.5.2.2 Feed Volume 

The feed volume for an entire grow-out cycle (18 months) at maximum production capacity is 

provided in Table 6.  

 

Table 6 Feed Volume per Month for Maximum Production Grow Out Cycle  



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 26 

Month Apr May Jun Jul Aug Sep Oct Nov Dec 

Feed (T) 52.1 186.5 209.5 235.5 355.4 551.7 780.8 1,107.9 1,706.6 

Month (cont.) Jan Feb Mar Apr May Jun Jul Aug Sep 

Feed (T) 1,100.3 765.3 714.0 702.4 975.5 695.6 457.1 115.1 76.7 

 

These feed volumes are based on a maximum production of 8000t, which equates to 10,800t of feed 

over 12 months based on the predicted biological feed conversion ratio for the grow-out cycle of 

1.35. DPIPWE/EPA has indicated its intention to set a TPDNO limit at approximately 75% of the 

modelled maximum production, which would result in the feed required for the maximum 

production scenario reduced by 25% from the figures provided in Table 6. 

 

2.5.2.3 Feeding Methods 

Feeding of production fish will be controlled from the feed barge, which will distribute feed to 

individual pens through polyethylene pipe using industry standard high velocity air for propulsion. The 

rate that feed is dispensed to each pen will be based on feedback signals of fish from underwater 

cameras within pens and controlled by an operator from the feed barge.  

 

Key attributes of the feeding system include: 

 Dual camera systems within each pen – this maximises feedback to the operators and 

provides a second level of assurance around minimising feed waste; 

 Surface cameras to provide the operator with above water information of feeding behaviour 

in lieu of distance between the pen and barge; 

 Real time environmental feedback for smart feeding decisions. This will include oxygen, 

temperature and current speed information; 

 Ability to feed multiple pens concurrently – this allows feeding to occur at optimal times for 

the fish and also as a method to encourage nutrient dilution away from the site directly; 

 Substantial feed storage capacity in the barge to help minimise delivery frequency and 

therefore boat traffic through the region. 

Ongoing staff training and regular review of the feeding strategy and results will assist to drive 

optimal feeding efficiencies and minimise potential feed wastage. 

 

2.5.3 Fish Health  

The management of fish health and biosecurity is essential to minimise the risk of introduction of 

new diseases, manage the impact of endemic diseases should they occur, and maintain efficient and 

safe production of healthy, high quality salmon. Biosecurity and fish health management will be 

consistent with the agreed Tasmanian Salmonid Growers Association Biosecurity Program, attached 

as Appendix 2, and Petuna’s Biosecurity and Fish Health Management Plan.  

 

Advice provided by the DPIPWE Chief Veterinary Officer (CVO) on the proposed salmon farming 
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developments in Storm Bay is presented in section 5.1.10.2. It highlights the importance of physical 

separation of each company’s leases to reduce the transmission of pathogens, but notes that after an 

initial rapid decline over distance, some risk still remains over long distances. It also notes the 

importance of considering movement of staff, equipment and vessels as potential transmission 

vectors.  

 

A nominal distance of 5km between individual company’s leases is suggested by the CVO, however a 

reduced distance would be considered appropriate where agreements exist between companies. 

Petuna and Tassal agreed to a distance of 4km between their respective Storm Bay leases, which 

both companies considered as adequate to mitigate the risk of pathogen transfer between leases.  

 

Diseases that are endemic in the South-East Marine Biosecurity Zone and the management of these 

diseases are outlined in Table 7.  

 

Table 7 Fish diseases present in the South-East Marine Biosecurity Zone 

Disease Management Use of antibiotics 

Pilchard Orthomyxovirus (POMV) Multiple vaccine development 

projects underway.  

No 

Tasmanian Atlantic salmon 

Aquareovirus (TSRV) 

Not seen to be associated with 

clinical disease. Industry is 

currently developing a vaccine.  

No 

Tasmanian Rickettsia-like 

organism (RLO) 

Minimising stress to stock and 

isolation of affected pens. 

Historically they have been used, 

but not anticipated that they will 

be required. 

Yersinia ruckeri Vaccinated intraperitoneally at the 

hatchery prior to transfer to sea. 

Unlikely to be required. 

Amoebic Gill Disease Freshwater bathing No 

Skin Infections (Tenacibaculum 

maritum, Flavobacterium spp) 

Regular net cleaning, avoiding 

physical damage during handling 

procedures 

Unlikely 

 

The use of antibiotics by Petuna is avoided unless animal welfare becomes compromised. If antibiotics 

are prescribed by the company veterinarian they are administered under strict guidelines and based 

on the results of culture and sensitivity testing. Any excess top-coated feed produced is disposed of 

responsibly using a registered waste service provider. 

 

Over the last 5 years there has been a decrease in the use of antibiotics by Petuna at its existing 

marine farms, with the introduction of intraperitoneal vaccination of fish with Yersinivac prior to 

transfer to sea. In fact, Petuna has not needed to treat fish with antibiotics since 2014. Fish being 

transferred to the proposed lease will be fully vaccinated against Yersinia. There are other bacterial 

organisms which may result in the need for antibiotic use, these include Tenacibaculum maritum and 

marine Flavobacterium. 

 

It is expected that like other marine farms in the south-east, fish will be susceptible to AGD. Fish will 

be monitored routinely for the presence of AGD, and managed via freshwater bathing using the fish 

transport/bathing vessel. This will allow the water to be re-used, while also increasing the efficacy of 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 28 

the treatment and avoid the requirement for liners to be towed from shore based fresh water 

sources to pens.  

 

2.5.4 Predator Control  

The major predator affecting marine farm leases in the south-east region are Australian and Long-

nosed fur seals, which target mature fish. Other predators include cormorants, which are 

problematic in and around smolt/nursery sites/pens, while sea gulls typically target fish feed and are 

not considered major predators of fish.  

 

Eliminating predator ingress into pens is key to predator control. It is also important to maintain 

operational housekeeping in the form of regular net inspections, net maintenance and effective 

marine operations waste management. Unnecessary infrastructure must also be removed from the 

lease to minimise risk of predator entanglement.  

 

Effective management of seal interactions is of utmost importance to Petuna as seals have been 

identified as a significant environmental and safety concern. Operational risks relate to personnel 

safety, fish welfare and losses, and the welfare of the seals.  The primary method of controlling seal 

predation is physical exclusion. This consists of a tensioned and weighted sub-surface cage net 

around the perimeter of the pen that provides a physical barrier to entry from seals and sharks.  

 

Above surface, the entire pen is covered by netting which excludes birds and prevents access to feed 

pellets. Petuna is committed to utilising the best available predator control infrastructure available; 

section 2.4 provides specific information on this proposed infrastructure.  

 

In addition to physical exclusion, predators are managed using internally developed protocols 

summarised in Petuna’s Wildlife Interaction Plan (WIP) (Appendix 11) which references DPIPWE’s 

Seal Management Framework as the industry best practice for seal interaction management. In 

addition, the WIP also describes how Petuna manages bird, shark and cetacean interactions, and is 

discussed in more detail in sections 5.1.4 and 5.1.5. Measures include:  

 staff training to ensure that predators are actively managed; 

 implementation of  protocols detailed in the WIP; 

 ongoing net-pen maintenance to ensure continual exclusion of predators, both above and 

under water.  

 

Several species of shark are distributed throughout Storm Bay, however, there is little evidence of 

shark interactions with the existing marine farms in the south-east, and no evidence of predatory 

sharks taking up residency at finfish leases (Keane and Semmens, 2016). The most important shark 

control method is ensuring mortalities are collected regularly. The presence of mortalities is the 

largest probable cause of shark interactions at lease sites (Keane and Semmens, 2016). Petuna has 

audited systems in place to ensure mortalities are collected on a daily basis. Since Petuna has had no 
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interactions with sharks (nor has other salmon farmers operating in south-east Tasmania) this 

suggests that these systems are functional and adequate. 

 

2.6 Waste Management 

2.6.1 Solid Waste 

2.6.1.1 Harvest Waste and Bloodwater  

All blood water from harvesting will be contained within the harvest vessel in accordance with 

current EPA requirements. This will be transported with harvest fish via road tankers to Petuna’s 

Devonport processing facility, where the blood water and processing waste streams are disposed of 

in accordance with the site’s existing EPA licence.  

 

2.6.1.2 Mortalities 

Grow-out mortalities will be channelled to the bottom of the pen, and removed daily via an air uplift 

system to a utility vessel. This vessel will transfer waste to the ensiling facility on the feed barge.  

 

The ensiling facility will macerate and acid stabilise the mortalities to prevent decomposition and 

associated odour. The stabilised silage will be transferred fortnightly to the shore base, where it will 

be collected for oil and protein removal at a licensed rendering facility.  

 

2.6.1.3 Net Wash 

Given the cessation of anti-fouling paints, the majority of biofouling waste is organic.  Petuna will 

utilise the MIC2.0 net cleaning system to remove and biofouling from the net and pump it to a safe 

distance from the pen. MIC2.0 is a remotely controlled vacuum-based system which removes all 

biofouling, including parasites, from the net-pen structure, which optimises fish welfare. 

 

An analysis of the quantities of solid waste produced from net cleaning is provided in section 

5.1.2.2.3.  

 

2.6.1.4 Fish Feed and Faeces 

Uneaten feed is minimised through the use of a feeding system utilising underwater cameras. This 

provides instantaneous feed uptake information to operators that adjust feeding rates in response, 

thus minimising feed wastage. Uneaten fish feed has been estimated at 1.5% of total feed input.  

 

Faeces is produced through the normal fish biological growth process and falls through the bottom of 

the pens to the sea floor. The volume of fish faeces produced has been calculated using a figure of 

15% of total feed input. This was estimated by Reid et al., 2009, by considering the digestibility of 

each component of typical farmed Atlantic salmon diet.  
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An assessment of the fate and dispersal of uneaten feed and faeces through depositional modelling is 

provided in section 5.1.2.2.1.  

 

Table 8 Expected Fish Faeces and Uneaten Feed Volumes at Maximum Production over a 12 month period 

 
Jan Feb Mar Apr May Jun 

Feed (t) 1,100.3 765.3 714.0 754.5 1,162.0 905.1 

Faeces (t) 165.0 114.8 107.1 113.2 174.3 135.8 

Uneaten feed (t) 16.5 11.5 10.7 11.3 17.4 13.6 

 
Jul Aug Sep Oct Nov Dec 

Feed (t) 692.6 470.6 628.4 780.8 1,107.9 1,706.6 

Faeces (t) 103.9 70.6 94.3 117.1 166.2 256.0 

Uneaten feed (t) 10.4 7.1 9.4 11.7 16.6 25.6 

 

2.6.2 Liquid Waste 

2.6.2.1 Wastewater 

2.6.2.1.1 Feed Barge 

A modular wastewater treatment system such as the Busse GT250 is proposed for feed barges and 

will treat the black and grey water generated on the vessel using a two stage process consisting of 

pre-treatment followed by aeration with microfiltration. The post-treatment filtrate is of suitable 

quality for reuse, however given the expected small volumes, it likely to be disposed into the sea. 

 

2.6.2.1.2 Other Vessels 

All wastewater produced will be stored on the vessel for periodic transport to the shore base, 

where it will be collected by a licensed waste disposal contractor for disposal at municipal 

wastewater treatment facilities.  

 

2.6.2.2 In situ net cleaning 

Petuna will utilise the MIC2.0 net cleaning system to remove and biofouling from the net and pump it 

to a safe distance from the pen. An analysis of the soluble emissions resulting from mechanical in-situ 

net cleaning is provided in section 5.1.1.2.2. 

 

2.6.2.3 Land based net maintenance  

Minimal net maintenance will be undertaken at the shore base, and no cleaning of the nets will occur 

on land. Thus no liquid waste will be generated from land based net cleaning.  
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2.6.3 Environmental Monitoring 

Environmental monitoring is a crucial aspect of marine farm operations, as fish health is of paramount 

importance to ensure sustainable fish growth, in line with production modelling.  Petuna will 

undertake both regulatory and non-regulatory environmental monitoring to maximise fish health, and 

to minimise environmental harm through the adaptive management approach outlined in section 

5.1.16.1.   

 

2.6.3.1 Benthic sediment monitoring 

Benthic sediment monitoring will be undertaken in accordance with EPA baseline requirements for 

new marine leases, and ongoing annual benthic video surveys will be undertaken in accordance with 

EPA requirements. These surveys visually inspect for the presence of gas bubbles, bacterial mats and 

opportunistic polychaetes, which indicates nutrient enrichment, and is a trigger for an adaptive 

management response to impacts on the sediments.  

 

2.6.3.2 In-situ environmental monitoring 

Non-regulatory environmental monitoring at the proposed lease will include continuous monitoring 

in the water column of the following parameters: 

 temperature 

 dissolved oxygen 

 salinity 

 turbidity. 

Daily monitoring of jellyfish, harmful algae and zooplankton will also occur at the lease sites.  

 

2.6.3.3 Broad scale water quality monitoring  

Petuna is cognisant of the industry-wide expansion plans for Storm Bay, and is committed to 

participating in the proposed BEMP. This program will monitor the cumulative impact on, and 

interaction between the receiving environment and all current and proposed finfish marine farms in 

Storm Bay. The BEMP will employ an ecosystem based approach, monitoring water and sediment 

quality and changes in reef and infauna communities at 59 monitoring sites in Storm Bay. For more 

information on the proposed BEMP see section 5.1.1.4.1.  

 

Petuna commenced monthly baseline water quality monitoring in October 2016 at the proposed 

lease site and is summarised in Table 9. Monitoring results are provided in Appendix 8, in the form of 

data from the proposed lease site overlaying monthly average data for all existing Storm Bay sites 

from the Swadling et al., (2016) dataset. 
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Table 9 Baseline water quality monitoring 

Analyte Sample Depth 

 Surface 5m 1m above 

seabed 

12m depth 

integrated 

Total Nitrogen X  X  

Total Phosphorus X  X  

Ammonia (TAN) X  X  

Nitrate X  X  

Phosphate X  X  

Silica X  X  

Dissolved Oxygen X X X  

Temperature X X X  

Salinity X X X  

DO Saturation X X X  

Phytoplankton pigments (inc. 

Chlorophyll a) 

   X 

Phytoplankton cell counts    X 

Phytoplankton abundance/diversity    X 

 

 

2.7 Decommissioning and Rehabilitation 

Petuna intends for this proposed marine farm to operate long-term, and has allowed suitable pen 

fallowing in its production planning to ensure that benthic health is managed throughout the entire 

period of operation.  

 

At the end of the marine farm life, in addition to removing pens, nets and any other surface 

infrastructure, Petuna will remove all mooring and other subsurface infrastructure, ensuring that 

nothing physically remains at the lease sites.  

 

Given the long-term operation proposed for this marine farm, it is difficult to predict the costs and 

timeframes associated with decommissioning of infrastructure. However, Petuna will budget a cost 

for decommissioning and rehabilitation of the lease sites based on its industry experience, and 

commits to ensuring the decommissioning will occur in accordance with its marine farming license 

conditions.  

 

The benthic environment under the lease sites will naturally assimilate any residual organic 

enrichment over time. Petuna commits to follow existing management protocols to ensure that 

seabed remediation occurs in accordance with it marine farming license conditions.  
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3 Stakeholder Consultation 

Timely, regular and transparent stakeholder communication and consultation is critical to the 

development and ongoing social license of Petuna’s Storm Bay proposal.  

 

The current focus of stakeholder engagement has been on consultation with parties that may be 

directly impacted by the development to ensure any feedback can be considered in the project design 

and planning.   

 

Consultation with key stakeholders to date is summarised in Table 10. Petuna has continued to 

engage with stakeholders over the last 12 months, broadening its scope to those not directly 

impacted by, but with an interest in, the development as well as the wider Tasmanian community. 

 

Table 10 Summary of Stakeholder Consultation 

Stakeholder Date of 

Consultation 

Method of 

Consultation 

Summary of Discussions  

Marine and Safety 

Tasmania (MAST) 

Ongoing Via Marine 

Farming 

Branch 

Marine Farming Branch presented the Storm Bay 

proposals of all three companies to MAST. 

Feedback was provided on the commercial 

shipping lane and newly defined recreational 

boaters/fishers line of site transit lanes through 

Storm Bay. This resulted in an adjustment to 

Petuna’s proposed zone to prevent interaction 

with recreational transit lanes. 

TasPorts Ongoing Via Marine 

Farming 

Branch 

 

Tasmanian Seafood 

Industry Council 

(TSIC) 

07/09/2016 Meeting Petuna’s development proposal was presented to 

the President and CEO of TSIC. They were 

broadly supportive of the project while seeking 

surety that it would not detrimentally impact on 

other seafood producers in the area. They 

provided recommendations on appropriate ways 

to liaise with the individual seafood 

councils/organisations in future. 

TARFish 13/12/2016 Board 

presentation 

The following is a summary of questions from the 

TARFish Board and Petuna’s responses. 

 

Fish farming vessels may endanger 

recreational fishing vessels 

On the contrary, fish farm vessels are frequently 

involved in the search and rescue of recreational 

boaters and their vessels.  All fish farm vessels 

are operated by crew with appropriate 

certificates of competency and maintain a 

listening watch of VHF radio channel 16, and will 

respond to vessels in distress as required.  

Petuna will commit to incorporating automatic 

identification systems (AIS) on all vessels 

operating in Storm Bay if it is deemed to 

decrease the risk of fish farm and recreational 
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vessel interactions. Petuna’s proposed position in 

the north central area of Storm Bay will allow it 

to provide search and rescue response to a 

region where no such service currently exists. 

 

Loss of access to fishing grounds 

The proposed marine farming zone will be 

unavailable to recreational fishers thus reducing 

the availability of fishing area. However it is 

considered immaterial in the context of the 

broader water availability in south east Tasmania. 

Petuna will commit to updating TARFish of any 

changes to the proposed zone as the planning 

process continues.  

 

Request for detailed information regarding 

industry expansion plans for the next 10-20 

years 

Petuna is unable to speak on behalf of other 

industry participants. Petuna supports an 

industry-wide plan for future expansion into 

Storm Bay to ensure it is sustainable in terms of 

environmental and social impacts.  

 

Petuna’s position on the suggestion of 

10km buffer zones between fish farms 

Petuna referred to the use of the CSIRO 

CONNIE 3 dispersion modelling program that 

has been used to assess hydrodynamic dispersal 

patterns and connectivity within the Storm Bay 

system.  The outputs of this modelling indicate 

that Storm Bay is a highly connected system, and 

that a 10km buffer zone would be ineffectual. 

Petuna believes that the best biosecurity relies 

on a strengthened diligence around equipment 

and vessel management. The location of the site 

and proximity to the shore base provides little 

opportunity for interaction with other operators. 

Aboriginal Heritage 

Tasmania 

27/10/2016 Meeting The development proposal was outlined to AHT 

and a desktop assessment was undertaken of the 

seaward component of the proposal, which 

included a search of the Aboriginal Heritage 

Register.  

 

There are no heritage sites recorded that will be 

impacted by the seaward aspect of the proposal 

and thus no further action is required. As the 

shore base location has not yet been finalised, 

Petuna will continue to liaise with AHT during 

the site selection process to ensure that any 

potential heritage risks are mitigated. 

 

Australian Sailing, 

including 

representatives 

from the following 

7/11/2016 Meeting Petuna presented to a meeting of Australian 

Sailing at the Royal Yacht Club of Tasmania. A 

summary of the discussions include: 

What depth are mooring lines at the lease 
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organisations: 

Bellerive Yacht 

Club  

Derwent Sailing 

Squadron 

Royal Yacht Club 

of Tasmania 

Geilston Bay Boat 

Club 

Spring Bay Boat 

Club  

Kettering Yacht 

Club 

Bruny Island Boat 

Club  

Port Cygnet Sailing 

Club 

Huon Yacht Club  

boundary? 

Petuna advised that mooring lines are required to 

be 5m below the surface at the lease boundary 

and all anchors must be within the zone 

boundary.  

Are the farms VHF dual watching?  

Petuna advised that all vessels in the fleet are 

dual watching VHF Channel 16 and 89A 

(Working Channel).  

 

Can the farms pre-warn other waterway 

users of tows and have AIS on vessels? 

Petuna agreed that when equipment (for example 

polar circles) was being towed from the shore 

base to the marine farm that regular warnings 

could be broadcast on VHF radio indicating the 

tow vessel’s current position, course and 

expected duration of travel.  

 

Petuna committed to installing automatic 

identification systems on vessels if it reduced the 

likelihood of collisions and improved safety at 

sea. 

 

Petuna also committed to collaborating with 

Australian Sailing to ensure maximum visibility of 

leases to recreational sailors/boaters.  

Tourism 

Operators 

 

4/11/2016 Meeting Pennicott Wilderness Journeys 

Pennicott is the only tourism operator that 

operates in proximity to the proposed site. 

Pennicott’s primary concern was around benthic 

and water column environmental impact rather 

than the visual impact of the operation. These 

concerns have been discussed in detail in this EIS 

document. Petuna is committed to minimise 

environmental impacts to ensure a sustainable 

operation, which is of paramount importance to 

the organisation.  

 

Discussions have continued regarding how 

Petuna will manage seals and marine debris. 

Tasmanian Rock 

Lobster 

Fisherman’s 

Association 

(TRLFA) 

28/10/2016 Presentation 

and ongoing 

consultation 

Petuna was invited to participate in an industry 

presentation of Storm Bay marine farming 

proposals to the TRLFA Annual General Meeting. 

Individual fisherman were invited to contact 

Petuna either directly or through the TRLFA 

with any direct concerns. Following this 

presentation John Sansom of the TRLFA 

contacted Petuna with coordinates of a rock 

lobster habitat in close proximity to the 

proposed zone. Petuna revised the proposed 

lease and zone plan size and location to provide a 

1 km buffer between the lease and the known 

rock lobster habitat as per industry standard. 

 

The TRLFA also expressed concern regarding 
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recent low puerulus larvae settlement rates that 

are negatively affecting the industry.  Petuna has 

noted this concern and is supportive of 

incorporating puerulus settlement monitoring 

into future reef impact assessments.  

 

The TRLFA expressed concern regarding farm 

debris. Petuna communicated its commitment to 

proactive debris management including 

branding/coding of feed pipe and other farm 

infrastructure, and investigating real-time tracking 

of items.  

Tasmanian Abalone 

Council 

04/11/2016 Meeting Petuna met with the President and Treasurer of 

the Tasmanian Abalone Council Representatives 

of the TAC expressed concern that the large-

scale aquaculture industry expansion in Storm 

Bay would likely have a negative environmental 

impact.  Petuna advised that the intention of the 

baseline zone assessment and early 

environmental monitoring was to determine the 

environmental baseline and that Petuna 

supported the regulator in the application of the 

precautionary approach using adaptive 

management.  Petuna also advised it was 

committed to broad-scale environmental 

monitoring and adaptive management to measure 

and mitigate potential environmental impacts. 

 

The TAC also expressed concern that fish farm 

infrastructure could reduce wave action reaching 

sensitive shore lines (abalone habitat). A detailed 

investigation on potential wave attenuation from 

the proposed development concluded that any 

reduction in wave action would be negligible due 

to several mitigating factors: 

 Substantial distance >5km to nearest 

shoreline  

 Sideways spread of waves beyond the 

lease and predominant SW swell 

direction away from nearest shoreline 

 Low wave attenuation with long wave 

periods experienced in Storm Bay. 

Danish Seine 

Flathead Fishery 

 

 

 

Date? Meeting It was discussed that while the Storm Bay 

proposal does not directly impact the flathead 

fishing industry, Petuna will investigate any impact 

pigmented feed may have on flathead flesh 

quality. While Petuna operates underwater 

camera systems to help minimise feed loss, it 

does acknowledge a small amount of feed can 

end up on the seafloor. A study (Bjerkeng, 2000) 

confirmed the majority of white fish are unable 

to synthesise pigment and therefore flesh colour 

is not impacted.  

Oysters Tasmania 04/11/2016 Meeting Concerns were raised regarding the potential for 

nutrient transfer to Fredrick Henry Bay which 

could trigger algal blooms and associated oyster 
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health issues. Petuna advised that CSIRO and 

IMAS had undertaken soluble emissions 

modelling and the outputs would be provided to 

demonstrate the fate of soluble nutrients. The 

modelling demonstrates that due to the 

hydrodynamics of the region there is minimal 

transport of farm-derived nutrients into 

Frederick Henry Bay, which dilute rapidly to very 

low concentrations.  

Friends of 

Northern Bruny 

31/8/17 Meeting with 

Alex Matysek 

and Gerard 

Castles  

Provided overview. Concerns were mostly 

allayed around impact to visual amenity and the 

amount of vessel traffic passing northern Bruny. 

Petuna’s new lease will have negligible visual 

impact for Bruny residents and the company is 

looking at options to ensure minimal boat traffic. 

Confirmed that Petuna won’t be dragging pens.  

Surf-Lifesaving 

Tasmania 

 

10/10/2017 

 

Meeting with 

CEO Tony 

van den Enden 

and Lifesaving 

& Services 

Manager Boyd 

Griggs 

Provided overview presentation and discussed 

potential for Petuna to collaborate with SLT in 

alerting authorities to emergency situations and 

assisting in rescue operations as appropriate. 

 

They are keen for Petuna to create a direct line 

of communication for emergencies on the water. 

This means an internal policy and emergency 

hotline for staff on the water. Relatively easy to 

set up.   

Surfing Tasmania 11/10/17 Meeting with 

CEO Shayne 

Clarke 

Provided overview presentation – overall 

positive response and feedback. Mostly 

concerned with marine debris and companies not 

taking ownership for it – suggested an alert 

system when debris breaks away. Keen for 

partnerships/sponsorships with Petuna.  

Clarence City 

Council  

11/10/17 Meeting with 

GM Andrew 

Paul and 

Mayor Doug 

Chipman 

Provided overview presentation – no issues or 

notable feedback. Grateful for the briefing.  

Cruising Yacht 

Club of Tasmania 

12/10/17 Meeting with 

Commodore 

Andrew Boon 

and Executive 

Committee 

Member Tony 

Peach 

Provided overview presentation. Feedback mainly 

positive. Concerns again were mostly related to 

marine debris and safety of waterway users. 

Suggestions included booms around lease area to 

catch debris – GPS tracking – industry hotline – 

inventory accountability so if something goes 

missing it is reported. Petuna happy to look into 

these options. Also discussed the Automatic 

Identification System (AIS) which puts a virtual 

market in the water and broadcasts a local radio 

signal, so that lease corners and feed barges can 

be identified in the dark. Petuna looking at 

viability of this option.  

Tasman Council  20/10/17 Meeting with 

GM Robert 

Higgins (also 

GM Sorell 

Council)  

Provided overview presentation – positive 

feedback – no issues at this stage.  

Kingborough Scheduled for Meeting with  
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Council  21 or 22/11/17 

(TBC) 

GM Gary 

Arnold and 

Mayor Steve 

Wass  

 

Commercial Dive 

Association 

(representing sea 

urchin fishers)  

To be scheduled Meeting with 

President 

Robert 

Langdale  

Awaiting confirmation of a meeting from Robert 

– have called 3 times (last call 7/11/17). 

Tasmanian 

Aboriginal 

Corporation   

Potential 

meeting to be 

scheduled  

Meeting with 

CEO Heather 

Sculthorpe 

Awaiting confirmation from Heather as to 

whether we need to meet with TAC, considering 

outcome of meeting with Aboriginal Heritage 

Tasmania (see above).  

Landcare Tasmania To be scheduled  TBA Email sent and voicemail left – awaiting response.  

Cruising Yacht 

Club of Australia 

(Sydney to Hobart 

Yacht Race 

organisers)  

To be scheduled CEO Karen 

Grega and 

Sailing 

Manager 

Justine 

Kirkjian.  

Call with Sailing Manager Justine Kirkjian. 

Email briefing sent – awaiting response. 
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4 Existing Environment 

Information on the existing environment at the proposed zone was gathered from both existing 

published research and zone-specific desktop and field assessments and reports. 

Sources include the following: 

 Initial Environmental Assessment for the Establishment of a New Marine Farming Zone 

(Marine Solutions Tasmania and Aquenal, November 2016) (Appendix 4) 

 Occurrence of Sharks in Storm Bay, Tasmania: Potential Interaction with Aquaculture (IMAS, 

June 2016) 

 Wave Climate for Inner Storm Bay (IMAS, August 2016) 

 Seal Habitat Use and Salmon Aquaculture in Storm Bay, Tasmania (IMAS, November 2016). 

 

4.1 Environmental Conditions 

4.1.1 Bathymetry  

The bathymetric profile of the seabed under the proposed zone was determined by undertaking a 

sonar scan using a vessel mounted single beam echo sounder. This was completed at 50m transects at 

an average vessel speed of 6 knots, with data collection every 2 seconds.  

 

The bathymetry is provided in Figure 9, which shows a gradual slope increasing from 35m at the 

north western corner of the zone, to 39m at the south eastern corner of zone. This slope to the 

south east is relatively consistent across the survey area. 
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Figure 9 Bathymetric Survey of the Zone Assessment Area 

 

4.1.2 Substrates  

Benthic habitat mapping was conducted using a Raymarine E120 system running a DSM300 1kW 

focussed beam, dual frequency transducer. Different substrate types were identified based on acoustic 

roughness and hardness, and were confirmed against ROV surveys and sediment sampling.  

 

The substrate throughout the survey area was uniformly hard-compacted coarse sand with some shell 

grit, as indicated by acoustic roughness and hardness transducer signals, and confirmed against 

sediment grabs and ROV spot dives. Bottom sediments are likely mobile and create a dynamic benthic 

habitat. 

 

Sediment sampling was conducted in accordance with DPIPWE’s guidelines provided for this zone 

assessment, whereby samples were collected with a 0.25m² Van Veen grab from a research vessel. 29 

sites were sampled, exceeding DPIPWE’s (2016) specifications for a survey area between 300 and 500 

hectares. The sampling locations are shown in Figure 10. Sediments were photographed and 

characterised based on colour, texture, layering and odour, as required in DPIPWE’s (2016) survey 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 41 

specifications. 

 

Sediments in the proposed zone primarily consisted of hard-compacted coarse sand. Most samples 

contained orange coloured sand with shell grit. There was little evidence of anoxia; the sand was 

clean and no odour was detected in any of the grabs. These patterns were relatively consistent across 

all sampling sites. All sediment sample descriptions are presented in the Environmental Assessment 

attached as Appendix 4.  

 

 
Figure 10 Sediment sampling locations in proposed zone 

 

4.1.3 Hydrology 

The mean circulation and connectivity of Storm Bay has been modelled by Herzfeld (2008) to assess 

the risk of marine farming emissions from accumulating in the Derwent River. Herzfeld used passive 

tracers released from various potential salmon farming locations as an analogue of marine farm 

emissions, to determine the dispersion of nutrients released from potential fish farms in the region.  

 

Strong surface flows are observed in the Huon and Derwent Estuaries during winter and spring 
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reflecting the high rainfall experienced in these seasons.  The modelling indicated that this water mass 

flows into Storm Bay then eastward and exits at the bottom of the Tasman Peninsula (Figure 11).  

 

Bottom residual waters exhibit anti-clockwise gyres at the offshore boundary south of Tasman 

Peninsula with flows occurring north-west across Storm Bay and into the Derwent Estuary (Figure 

12).  
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Figure 11 Surface residual flows in Storm Bay from Herzfeld, 2008 
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Figure 12 Bottom residual flows in Storm Bay from Herzfeld, 2008 
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An Acoustic Doppler Current Profiler (ADCP) was deployed for a period of 6 weeks from late 

August 2016 (coordinates 543240E 5228137N GDA94) to determine localised hydrology. This 

location represented an earlier version of the proposed zone which, based on stakeholder feedback, 

was shifted south and east to mitigate potential impacts with vessel transit lanes and rock lobster 

habitat. However the hydrology data collected at this location is considered representative of the 

final proposed zone location.  

 
Figure 13 ADCP deployment location 

 

Data from the ADCP was retrieved and is provided in the form of summary statistics of current 

velocity in Table 11, current velocity polar plots at various depths in Figure 14 - Figure 19, as well as 

cumulative frequency graphs in Figure 20 - Figure 25. Current directions are presented by the 

direction to which they travel, unlike wind and wave directions.  

 

The current velocity was found to decrease with increasing depth, being wind driven and fast moving 

in surface waters (up to 0.927 m/sec), and slower moving in bottom waters. 

 

In surface waters, stronger velocities (over 0.2 m/sec) were found to flow south-east, whereas 

slower velocities (below 0.2 m/sec) flowed south-east, south and south-west in direction. The south-
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east movement of faster flowing currents are a result of predominant north-west winds which 

generate wind waves within the region. 

 

Current velocities in upper mid-waters were slower than surface waters and ranged from 0.0-0.3 

m/sec (average 0.096 m/sec), moving predominantly in a south westerly direction. South-westerly 

moving currents reflect the movement of water from Fredrick Henry Bay, located to the north-east 

of the proposed zone.  

 

With increasing depth, current velocities slowed and became less distinct and more radial in 

direction. Mid-water current velocities flowed slightly south-west, however lower mid-waters and 

bottom current velocities indicated water flowed predominantly north-west and south-east, and less 

to the east and north-east. Bottom waters had the slowest average current velocity, with waters 

moving at an average speed of 0.065 m/sec. 

 

Table 11 Summary statistics of current velocity by depth bin (m/sec) 

Depth Min Max Average SD 

1-3m  0.003 0.927 0.383 0.180 

3-5m 0.001 0.537 0.186 0.096 

5-7m 0.000 0.372 0.110 0.058 

7-9m 0.001 0.363 0.106 0.054 

9-11m 0.000 0.344 0.101 0.052 

11-13m 0.000 0.529 0.096 0.052 

13-15m 0.000 0.516 0.091 0.052 

15-17m 0.000 0.522 0.088 0.049 

17-19m 0.002 0.598 0.085 0.047 

19-21m 0.001 0.785 0.082 0.045 

23-25m 0.000 0.881 0.078 0.044 

25-27m 0.000 0.819 0.076 0.043 

27-29m 0.000 0.713 0.074 0.041 

29-31m 0.000 0.533 0.071 0.038 

31-33m 0.001 0.286 0.068 0.037 

 

The current velocities are comparable with Petuna’s existing high energy sites at Rowella in the 

Tamar River and Bryan’s Bay in Macquarie Harbour. Rowella and Bryan’s Bay experience an average 

current velocity of 0.112 m/sec and 0.10 m/sec respectively, compared with 0.104m/sec for the 

proposed lease site. 
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Figure 14 Polar plots of current vectors 1-7m depth   
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Figure 15 Polar plots of current vectors at 7-13 m depth  
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Figure 16 Polar plots of current vectors at 13-19 m depth 
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Figure 17 Polar plots of current vectors at 19-25 m depth 
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Figure 18 Polar plots of current vectors at 25-31 m depth 
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Figure 19 Polar plots of current vectors at 31-35 m depth 
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Figure 20 Frequency histogram of current velocity at 1-7m depth 
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Figure 21 Frequency histogram of current velocity at 7-13m depth 
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Figure 22 Frequency histogram of current velocity at 13-19m depth 
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Figure 23 Frequency histogram of current velocity at 19-25 m depth 
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Figure 24 Frequency histogram of current velocity at 25-31 m depth 
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Figure 25 Frequency histogram of current velocity at 31-35 m depth 

 

 

4.1.4 Water Quality 

4.1.4.1 Background 

As part of the development of this EIS Petuna has commenced baseline water quality monitoring at 

the proposed lease. This data, in conjunction with extensive data sets collected from 1985-1988 by 

Clementson et al., (1989) and from 2009-2015 by Swadling et al., (2016) has been used to 

characterise the current baseline water quality conditions, and natural variations in Storm Bay. The 

data also provides baseline conditions from which to assess potential water quality impacts of the 

development. 
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Water quality data from Swadling et al., (2016) incorporates 6 sampling sites in Storm Bay. Five of 

these sites are in proximity to the proposed zone (Figure 27) and key physiochemical and biological 

parameters from these sites are present in the following sections. 

 

Of most relevance to this proposal is site 9. This site is influenced by water from Frederick Henry 

Bay which will also influence the proposed lease, and is not located near any existing marine farming 

activities. This site provides substantial long-term baseline water quality data, which is being 

supplemented by a water monitoring regime at the proposed lease site (provided in Appendix 8). 

 

The water quality data for site 9 is presented graphically over the entire time period (2009-2015) for 

each major parameter. The other site data is also presented graphically for each major parameter by 

averaging the data across all sites and creating box and whisker plots, with the top and bottom of the 

box representing the 80th and 20th percentiles, the band in the box representing the median and the 

red dot representing the mean.  

 

4.1.4.2 The Location 

The following is an excerpt from McLeod et al., 2013 describing the oceanographic current influences 

on Storm Bay:  

Three major oceanographic currents influence Storm Bay. During summer, the East Australian 

Current (EAC) brings warmer, nutrient-poor water down the east coast and into this region. In winter, 

nutrient rich-sub-Antarctic waters reach southern Tasmania via the Antarctic Circumpolar Current, 

while the Zeehan Current extending from the Leeuwin Current in Western Australia also influences 

the region. The seasonal interplay and zone of convergence between the two subtropical water 

masses and sub-Antarctic waters plays a major role influencing the nutrient and plankton dynamics 

in SE Tasmania. 
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Figure 26 Two of the major ocean currents influencing marine waters into Storm Bay (From Volkman et 

al., 2009) 

 

4.1.4.3 Historical Data 

The following are excerpts from Swadling et al., (2016), describing the sampling locations, sampling 

methods and laboratory analysis methods: 

 

Five sites were sampled monthly in Storm Bay for over five years from November 2009 to April 

2015 except on rare occasions when weather conditions were unsuitable, and bimonthly at times in 

2013 when external funding was not available. Site 1 was at the mouth of the Derwent estuary and 

the entrance to Storm Bay, site 2 was in the same location as the master study site of a CSIRO study 

in 1985-88 (Clementson et al 1989, Harris et al 1991), site 3 was furthest offshore and provided 

the most information on oceanic currents influencing the bay, and sites 5 and 6 were requested by 

the salmon aquaculture industry as potential sites for expansion of salmon farming. Site 4 was 

further offshore and monitoring at this site was discontinued after three months because of 

insufficient time to collect samples from all sites in one day. An additional site 9 at the entrance to 

Frederick Henry Bay was included from 18 July 2011 at the request of the Marine Farming Branch, 

DPIPWE, to provide information on water quality coming from Frederick Henry Bay. 

 

This data set provides crucial baseline scientific information to support ecologically sustainable 

development of salmonid aquaculture in the Storm Bay region. It is important to note that this 

research provides data to support long-term monitoring in this system by repeating the sampling 

conducted in central Storm Bay by CSIRO from 1985-89.   

 

Method 

Water column profiles for temperature, salinity, fluorescence, turbidity, and dissolved oxygen were 
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taken at each site using a Seabird SBE 19 plus CTD (full water column profile) and/or a YSI 6600 

V2 Sonde CTD (profile to 30m). The secchi disk depth was also recorded at each site by lowering a 

standard secchi disk until it disappeared from sight. 

 

Water samples were collected using an 8 L Niskin bottle from 0.5-1 m below the surface, at 10 m 

depth, and within 5 m of the seabed for nutrient concentrations and chlorophyll a.  Subsamples were 

taken at each depth for nutrients (unfiltered), which were frozen and stored in the dark until 

processing. 2 L chlorophyll a samples were kept cold and in the dark until filtered through 47 mm 

glass fibre filter (Whatman GF/F) on return to the laboratory and stored at -20 C until analysis.  

 

Laboratory analyses 

Chlorophyll a concentrations were determined after extraction of photosynthetic pigments using 

acetone 90:10 water (vol/vol), sonification and centrifuging to remove filter paper. Absorbances were 

measured using a Varian CBE cintra 10E spectrometer, and standard equations were applied to 

determine chlorophyll concentrations (Parsons et al. 1984).  

  

The biologically relevant nutrients, dissolved nitrate+nitrite, phosphate, ammonia and silicate 

concentrations (µm) were measured by CSIRO Hydrochemistry laboratory using standard 

colorimetric methodology (Grasshoff et al. 1983) adapted for flow injection analysis on a 5-channel 

Lachat Quick Chem 8000 series Automated Ion Analyser. 
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Figure 27 Baseline Water Quality Sites 

 

4.1.4.4 Temperature 

Figure 28 shows the water temperature at site 9 for 3 depths over a 4 year period (from Swadling et 

al., (2016)). The seasonal temperature profile is distinct, as is the correlation between increasing 

depth and decreasing seasonal temperature variation. 

 

During the sampling period a range of 9.11°C to 18.37°C was observed.  This indicates milder water 

temperatures at the winter and summer peaks than conditions found at inshore locations where 

Atlantic salmon is typically grown in Tasmania, and is ideal for salmon aquaculture.  

 

The nuances between sites (Figure 29, Figure 30) is explained by Swadling et al., (2016): 

“Sites 1 and 9 at the entrance to Storm Bay generally had the highest summer and lowest winter 

temperatures whereas site 3 showed a strong oceanic influence with smaller variation in temperature 

between seasons.  Bottom waters at site 9 were consistently higher in summer and lower in winter 

than the other sites. The highest temperature recorded was 19.1 0C at site 2 in February 2010 (site 

9 was not sampled at that time). Sites 5, 2 and 6, across the centre of the bay, showed little 

variation in surface and bottom waters, although surface waters at site 6 in winter tended to be 

slightly warmer than at the other sites.” 
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Figure 28 Site 9 water temperature at multiple depths  

 

 
Figure 29 All sites average water temperature at surface with 80th/20th Percentile Boxes by Month 
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Figure 30 All Sites average water temperature at 10 m with 80th/20th Percentile Boxes by Month 

 

4.1.4.5 Salinity 

From Swadling et al., (2016) 

Surface salinities were affected by freshwater outflows from the Derwent, with site 1 showing lower 

salinities on most sampling occasions and substantially lower salinities in winter/early spring of most 

years.  This was evident to a lesser extent at sites 2, 5, 6 and 9, whereas site 3 had consistently high 

salinity, except in winter/spring of 2010 and 2011 when freshwater outflows were evident. Bottom 

water salinities were >34 on most occasions at all sites, with site 9 generally having the lowest 

values.   

 

At site 9 summer and winter month average salinity was between 34-35ppt with surface waters being 

influenced by fresh water outflow from the Derwent River. Swadling et al., (2016) salinity data for 

site 9 is shown in Figure 31, and all sites Figure 32 and Figure 33. 

 

 
Figure 31 Site 9 salinity concentrations at multiple depths 
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Figure 32 All sites average surface salinity with 80th/20th percentile boxes by month 

 

 

 
Figure 33 All sites average salinity at 10 m with 80th/20th percentile boxes by month 

 

From Crawford et. al., (2011):  

Water circulation in Storm Bay predominately has marine waters flowing north into the bay on the western 

side and the freshwater outflow from the Derwent River and the northern end of the D’Entrecastreaux 

Channel flowing south along the eastern side of the bay. Monthly temperature and salinity profiles with depth 

also generally reflect this circulation. 

 

This circulation is supported by the CSIRO south-east Tasmania ocean model (SETAS) model 

developed under a CSIRO-funded project called INFORMD (Inshore Network For Observation and 

Regional Management: Derwent-Huon). This project developed operational models that provide daily 

maps of temperature, salinity, sea level and circulation in Storm Bay. The model simulations are built 

using an outer coarse model (SETAS) and an inner fine-scale model (STORM).  An example output 

from the STORM model is shown in Figure 34. Please note that this model is still under 

development. 
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Figure 34 SETAS ocean model showing salinity and temperature for SE Tasmania 

 

The range of salinity is representative of typical marine salinity profiles and is suitable for salmon 

aquaculture.  

 

4.1.4.6 Dissolved Oxygen 

Clementson et al. (1989) collected valuable baseline dissolved oxygen data at a depth of 10m at a 

site referred to as the 'master station', centrally located in Storm Bay, south of the site proposed 

by Petuna.  The master station is at the same location to Swadling et al. (2016), site 2.  The levels 

described by Clementson et al. (1989) are described as typical seasonal variations for these 

parameters in temperate waters, exhibiting a range from 6.39 - 10.10mg/L.  Data provided by 

Swadling et al., (2016) aligns with this at site 2 with a range of 7.36 - 8.78mg/L.  

 

From Swadling et al., (2016) 

Over all sites dissolved oxygen generally peaked in late winter to spring (August – October) each 

year and lowest values were generally in autumn (March-April). On almost all occasions 

dissolved oxygen at the surface was >7 mg L-1. In bottom waters it fell below just 7 mg L-1 in 

the autumn of most years at several sites. Site 1 recorded lower DO readings in bottom waters 

than the other sites in the autumn of 2012. 

 

Swadling et al., (2016) dissolved oxygen data for site 9 is shown in Figure 35, and for all sites in 

Figure 36 and Figure 37. 
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Figure 35 Site 9 dissolved oxygen concentrations at multiple depths 

 

 

 
Figure 36 All sites average surface dissolved oxygen concentrations with 80th/20th percentile boxes by 

month 
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Figure 37 All Sites average dissolved oxygen concentrations at 10 m with 80th/20th Percentile Boxes by 

Month 

 

Given the oceanic influences on Storm Bay and considerable wind and wave action, farming risks 

associated with low oxygen levels in the water column is considered very low. The effect of salmon 

farming on dissolved oxygen in the water column is discussed in section 5.1.1. 

 

4.1.4.7 Chlorophyll a 

Chlorophyll a concentrations are an indicator of phytoplankton abundance and biomass in coastal 

and estuarine waters. It can be an effective measure of trophic status and is commonly used as a 

measure of water quality. Buchanan et al., (2014), Clementson et al., (1989) and Harris et al., (1991) 

investigated chlorophyll a and phytoplankton blooms in south eastern Tasmania and determined that 

the strength of westerly winds is a major driver of phytoplankton blooms. Strong Zonal Westerly 

Winds (ZWW) causing mixing of nutrient-rich subantarctic water and late, intense phytoplankton 

blooms (Harris et al., 1991). 

 

Crawford et al. (2011) compared environmental data at site 2 from 2009–10 with those collected by 

Clementson in 1985–89. Chlorophyll a concentrations in 2010 were generally lower than those 

recorded in 1985–89. These results could be a reflection of the influence of the entrainment of the 

nutrient poor EAC. However, this interpretation should be viewed with caution because the 

extraction and analytical techniques differed between the two sampling periods. 

 

Swadling et al., (2016) describes the chlorophyll a patterns in Storm Bay: 

Chlorophyll a values at the surface were mostly below 2 mg L-1, but occasionally rose to above 3 mg 

L-1, especially at site 1 at the mouth of the Derwent estuary (Figure 6). Bottom water chlorophyll a 

values were also mostly below 2 mg L-1, with infrequent peaks above 2 mg L-1 at the shallower 

sites, especially at sites 1, 6 and 9.   

 

Swadling et al., (2016) chlorophyll a data for site 9 is shown in Figure 38, and for all sites in Figure 39 

and Figure 40. 
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Figure 38 Site 9 chlorophyll a concentrations at multiple depths  

 

 
Figure 39 All sites average surface chlorophyll a concentrations with 80th/20th percentile boxes by month 

 

 
Figure 40 All sites average bottom chlorophyll a concentrations with 80th/20th percentile boxes by month 
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4.1.4.8 Silicate 

Silicate is considered to be a dissolved nutrient due to its biological importance to specific marine 

organisms including diatoms.  The weathering of land based silicate minerals results in low 

concentrations of silicate entering in surface waters and is the likely source of silicate in Storm Bay.  

Silicate concentrations in Storm Bay are variable and tend to follow rainfall patterns (Crawford et al., 

2011). 

 

From Swadling et al., (2016) 

Surface silicate concentrations were consistently highest at site 1 which is strongly influenced by 

freshwater from the River Derwent. Silicate concentrations in bottom waters were generally low, <2 

µM, especially at sites 2 and 3. A few peaks occurred at site 1 and to a lesser extent at site 9, 

although at much lower values than at the surface.  

 

Silicate data for site 9 is shown in Figure 41, and for all sites in Figure 42 and Figure 43 (Swadling et 

al., 2016). 

 

 
Figure 41 Site 9 silicate concentrations at multiple depths  
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Figure 42 All sites average surface silicate concentrations with 80th/20th percentile boxes by month 

 

 
Figure 43 All sites average bottom silicate concentrations with 80th/20th percentile boxes by month 

 

4.1.4.9 Phosphate 

Clementson et al, (1989) observed that phosphate was always present in Storm Bay water and 

showed little change in concentration except marked falls during incursions of water from the East 

Australian Current (EAC) water and during a rise in chlorophyll a concentration at the start of the 

spring phytoplankton bloom.  

 

Clementson et al., (1989) observed phosphate concentrations at the master site (Swadling et. al, 

2016 Site 2) of 0.21 to 0.78µM during the period 1985-1989.  Swadling et al., (2016) phosphate 

records show winter peaks of 0.4-0.6 µM, with highest values generally at site 1. Summertime surface 

phosphate levels at all sites were around or below 0.2 µM.  Bottom water phosphate levels were 

generally between 0.2 and 0.4 µM, with no clear seasonal trends (except for a peak in March 2010, 

possibly a sampling error).  Swadling et al., (2016) observed that surface water phosphate 

concentrations were low at all sites and highest in bottom waters at site 3, and that these results 

suggest that phosphates are imported into Storm Bay from offshore waters. 

 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 72 

Phosphate data for site 9 is shown in Figure 41, and for all sites in Figure 45 and Figure 46 (Swadling 

et al., 2016). 

 

 
Figure 44 Site 9 phosphate concentrations at multiple depths  

 

 

 
Figure 45 All sites average surface phosphate concentrations with 80th/20th percentile boxes by month 
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Figure 46 All sites average  phosphate concentrations at 10 m with 80th/20th percentile boxes by month 

 

 

4.1.4.10 Nitrogen 

Nitrogen is typically the limiting nutrient in marine ecosystems and is thus critical to the management 

of potential impacts of salmon farming on the marine environment. As well as natural inputs (from 

rivers and the ocean) there are anthropogenic inputs of nitrogen into Storm Bay from wastewater 

treatment plants, agriculture and industrial/manufacturing operations. A more detailed discussion of 

the potential impacts on water quality from nutrient inputs is provided in section 5.1.1. 

 

From Swadling et al., (2016): 

Nitrate + nitrite values (NOx) concentrations at both the surface and 10 m showed a pattern of low values 

over spring, summer and autumn (generally <1µM) and increased over winter–early spring to up to 3.5 µM. 

Bottom water nitrate concentrations were more variable, although a general increase over winter was 

apparent.  

 

NOx at the surface showed clear seasonal trends, peaking over winter at values of 3-5 µM. Highest values 

were mostly recorded at sites 1 and 3. Bottom water NOx values were generally higher and more variable at 

all sites, with consistently higher values at site 3,  

 

This is consistent with the intrusion of nutrient rich ocean waters in winter and the subsequent biological 

uptake and depletion through spring, summer and early autumn. The greater NOx concentration at depth is 

consistent with greater biological uptake in the surface photic zone and the offshore source originating from 

depth (McLeod et al., 2013). 

 

Swadling et al., 2016 NOx data for site 9 is shown in Figure 47, and for all sites in Figure 48 and 

Figure 49.  
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Figure 47 Site 9 NOx concentrations at multiple depths 

 

 
Figure 48 All sites average surface NOx concentrations with 80th/20th percentile boxes by month 

 

 

 
Figure 49 All sites average NOx concentrations at 10 m with 80th/20th percentile boxes by month 
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From Swadling et al., 2016: 

Ammonium concentrations were relatively consistent across sites.  The ammonium concentrations in 

surface waters were mostly <0.5 µM, with peaks occurring in several spring-summer periods (Figure 

51). Site 5 off Nubeena had the most consistent values off 0.2-0.5 µM across the five-year sampling 

period. Bottom water ammonium concentrations also showed a pattern of higher values in the 

warmer months of the year (Figure 52). Peak values often occurred in the deeper bottom waters at 

sites 2 and 3.   

 

This most likely reflects increased biological activity and uptake through summer in the photic 

surface waters compared with bottom waters that continue to be supplied with ammonium through 

sediment remineralisation of organic matter (Ross and MacLeod 2013).  

 

 
Figure 50 Site 9 ammonium concentrations at multiple depths 
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Figure 51 All sites average surface ammonium concentrations with 80th/20th percentile boxes by month 

 

 

 
Figure 52 All sites average ammonium concentrations at 10 m with 80th/20th percentile boxes by month 

 

 

4.1.5 Geoconservation Sites 

A search was performed of the Tasmanian Geoconservation Database through LISTmap. No 

geoconservation sites were identified in, or within, 5 km of the proposed zone.   

 

4.1.6 Wind and Wave Conditions 

Petuna commissioned a report by IMAS (Mundy, 2016) investigating wind and wave conditions at the 

proposed lease site, to allow for the infrastructure to be engineered to specific Storm Bay 

conditions. This was undertaken using the Bureau of Meteorology 30 year wave hind cast model data. 

 

Inner Storm Bay is protected from the larger swells experienced at more exposed coastlines around 
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Tasmania, however it is still classified as an extreme exposure site under NS9415:2009. 

 

Strong winds and high energy wave events occur year around, but are more common in Autumn and 

Winter. To prevent confusion, wind and wave directions are presented as per conventional standard, 

i.e. the direction from which they originate.  

 

4.1.6.1 Wind Conditions 

The wind direction is predominantly westerly and northerly, with very little arriving from the east. 

Figure 53 shows annual wind speed and direction for the years 1980, 1990, 2000 and 2010, while 

Figure 54 shows monthly wind speed and direction for 2015. Annual wind vectors are relatively 

consistent over this time period, however there is more variation month to month as is to be 

expected. 

 
Figure 53 Direction and frequency of wind speed in 1980, 1990, 2000 and 2010 
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Figure 54 Direction and frequency of wind speed in 2015 by month 

 

4.1.6.2 Wave conditions  

The majority of swell events of any significance arise from the South, with very little variation in 

direction apparent over the 30 years of data available (Figure 55). Wind seas arrive from the west 

and north, due to these predominant winds.  
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Figure 55 Direction of frequency of significant wave height in 1980, 1990, 2000 and 2010 

 

The wind sea component (Figure 56) largely reflects the diversity of wind strength and direction 

(locally generated waves), rather than the primary swell (remote generated waves).  
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Figure 56 Direction of frequency of the wind sea component of wave height in 1980, 1990, 2000 and 2010 

 

The maximum wave height and wave period observed over the 36 year time series was 4.88m and 

20.65s. The wave energy of the 4.88m wave height, which occurred on 9/07/2011, was 206.6kW/m.. 

Descriptive wave height and period statistics for this time series are provided in Figure 57.  
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Figure 57 Wave Height and Wave Period Statistics 

 

4.2 Flora and Fauna 

Discussion of species or communities is largely limited to those listed as protected, rare and/or 

threatened under the Tasmanian Nature Conservation Act 2002 (NCA)1 and the Tasmanian Threatened 

Species Protection Act 1995 (TSPA), and/or listed as threatened, marine, cetacean and/or migratory 

under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBCA). In 

addition, assessments on the likelihood of bird and mammal occurrences are based on previous 

observations from the Storm Bay area stored within databases, including the Tasmanian Natural 

Values Atlas (NVA)2, the Atlas of Living Australia (ALA) (records as of 14/06/2016 for both), and the 

Birdlife Tasmania database (as of September 2017), as well as predicted occurrences based on likely 

habitat suitability and mapping held within the EPBCA protected matters database3, and specialist 

advice from DPIPWE in the form of an addendum to the environmental impact guidelines supplied to 

the proponent.  

 

Unless otherwise specified (targeted surveys of specific species), the following assessments are based 

on desktop information. In most cases this is because it is impractical to conduct surveys for the 

presence of fauna species that can only be expected to use an area of ocean at very low frequency 

and/or at such low abundance that the survey effort required to determine presence/absence would 

not be feasible or cost effective. Indeed, the EPBCA guidelines for detecting the presence of 

Australia’s threatened birds4 explicitly refer to albatross species as a group for which mounting a 

survey to detect the presence of a species at a location would generally be futile, as the species are 

very wide ranging and at some time or another will visit most areas off southern Australia.  

                                                

1 It should also be noted that this Act gives species various levels of protection that go beyond their threatened 
status  
2 Including NVR_1_28-Apr-2016 for threatened values 
3 PMST_C84E5G 
4 DEWHA 2010 
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4.2.1 Marine Vegetation  

The Zone Assessment Environmental Survey (refer to Appendix 4) found no presence of marine 

vegetation or reefs in the survey area. The substrates consisted primarily of hard compacted sand 

and shell grit.  

 

This aligns with the information available from SeaMap (2007), which indicates an absence of marine 

vegetation in the vicinity of the proposed zone (Figure 58). Note that the white colour to the south 

indicates area beyond the extent of SeaMap data.  

 
Figure 58 Benthic habitat characterisation in the vicinity of the proposed zones (from SeaMap; base map by 

Lucieer, 2007)  

 

The EPBC Act Protected Matters Search Tool (PMST) identified that giant kelp marine forests, which 

are recorded as an endangered community type, may occur within a 5000 m radius of the proposed 

zone. Giant kelp marine forests are highly productive components and foundation species of cold-

water rocky coastlines, however their long term decline around Tasmania’s east and south coast has 

been well documented (DSEWPaC, 2012). Effective as of late 2012, patches of giant kelp (Macrocystis 

pyrifera) that form a closed or semi-closed canopy and grow in at least 8 m depth of water trigger 

protection under the EPBCA as an Endangered Ecological Community. Giant kelp require rocky 
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substrate for attachment; given the sandy substrate in the vicinity of the proposed zone, it is very 

unlikely that giant kelp forests inhabit the immediate area.  

 

The Zone Assessment environmental survey did not identify any seagrasses within the proposed 

zone, and this is consistent with seagrass communities being light limited at the depth of the 

proposed zone. Although the non-consolidated materials such as sand and shell may provide suitable 

habitats for seagrass colonisation, in this area the depth is too great to allow seagrasses to exist. 

 

4.2.2 Benthic Fauna  

PMST and NVA searches were conducted within a 500 m radius and a 5000 m radius of the 

proposed zone, and identified 2 benthic fauna species listed in the vicinity of the lease area: the 

Tasmanian live-bearing sea star (Parvulastra vivipara) (species or habitat may occur within 5000m) and 

Gunn's screw shell (Gazameda gunnii) (verified sighting within 5000m).  

 

Benthic fauna sampling was conducted in the zone assessment survey by standard sampling 

techniques for characterization of marine infauna, whereby the contents of a sediment grab were 

washed through a 2 mm sieve, retained in zip lock bags and frozen. In addition, the location of any 

Turritellids found were noted and retained to facilitate identification verification. The detection of 

dead and live G. gunnii triggered a targeted survey, as required in DPIPWE’s (2016) survey 

specifications, whereby sampling intensity increased to a total of 61 benthic grabs throughout the 

survey area (Figure 10). All 61 samples were searched for G. gunnii, exceeding the requirement of 20 

initial samples and 40 samples if dead specimens were found in initial samples. 

 

Few infauna species were found within the surveyed area, where samples primarily consisted of 

fragmented shell. Living specimens sampled included bivalves, hermit crabs, ophiuroid, annelids and 

amphipods. Hermit crabs were found at multiple sites, all of which had adopted screw shell housing. 

Of the total 61 sites sampled, live and dead G. gunnii were found at 2 sites and 18 sites, respectively. 

 

The ROV surveys conducted as part of the Zone Assessment identified the following species: 

 An Octopus (likely O. pallidus), 

 Urchin tests 

 Screw shells (suspected Maoricolpus roseus and Gazameda sp.) 

 Gastropods 

 

4.2.3 Fish  

FishMap (2012) lists 236 fish species recorded in Storm Bay and immediate surrounds (Appendix 13). 

Many of these species are likely to be found in close proximity to the proposed development area, 

especially near the rocky reef on the southern side of Betsy Island. Many species identified are 
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targeted in commercial and recreational fisheries, including species of flathead, trumpeter, warehou, 

morwong and trevally. Multiple surface boils were observed during habitat mapping in September 

2016, indicating the presence of schooling fish within the proposed zone, however the species were 

not identified during these observations. 

 

The ROV surveys conducted as part of the Zone Assessment identified the following species: 

 Sand flathead (Platycephalus bassensis) 

 Sculptured seamoth (Pegasus lancifer) 

 Silverbelly (Parequula melbournensis) 

 Butterfly perch (Caesioperca lepidoptera) 

 

A search of the NVA did not identify any records of threatened marine fish within 5000 meters of 

the study area. Pelagic species that are known to transit through the proposed zone include multiple 

tuna species including; striped tuna, albacore, bluefin tuna and yellowfin tuna (S. Ibbott Marine 

Solutions Tasmania, pers. comm.). A list of fish species expected to be present within Storm Bay 

based on habitat suitability is provided as appendix 13 (FishMap, 2012).  

 

4.2.3.1 Sharks  

Petuna commissioned IMAS (Keane et al., 2016) to report on known shark populations and 

movements in Storm Bay, as well as a literature review on known shark interactions with 

aquaculture. There is a paucity of information regarding both known shark populations in Storm Bay 

and shark/aquaculture interactions, and the report suggested further research could be undertaken in 

conjunction with the proposed MFDP.  

 

The species of shark present in Southern Tasmania are listed in Table 12.   

 

Table 12 Known shark species in southern Tasmania (Keane et al., 2016) 

Common Name Scientific Name Occurrence/rarity  

Great white Carcharodon carcharias Occurs throughout southern Tasmanian waters but 

abundance unknown. Occasionally reported by surfers, 

fishers and divers. 

Mako Isurus oxyrinchus Common in warmer months. Occurs within Storm Bay 

Blue Prionace glauca Common in warmer months. Occurs within Storm Bay 

Thresher Alopias vulpinus Common in Tasmania. Occurs within Storm Bay 

Broadnosed sevengill Notorhynchus 

cepedianus  

Abundant, especially in bays and estuaries.  

School Galeorhinus galeus Abundant 

Gummy Mustelus antarcticus Abundant 

Smooth hammerhead Sphyrna zygaena Rare in Tasmania; Oceanic 

Porbeagle Lamna nasus Occurs in Tasmania but not common. Oceanic; outer 

shelf distribution 

White spotted dogfish Squalus acanthias Abundant 
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A single instance of a shark breach into a salmon pen has been recorded (at Petuna’s Tamar River 

lease), which highlights the rarity of shark interactions at Petuna’s existing marine farms.  

 

4.2.4 Birds 

Table 13 lists the numerous species of marine, migratory and/or threatened birds that have been 

observed or are considered likely to occur within 10 km of the proposal, including the nearest 

landmass of Betsey Island, according to public datasets within the NVA and ALA, as well as 

consultation with the Marine Conservation Program, DPIPWE.  

 

In addition, all records in the BirdLife Tasmania database within a polygon bounded by Dennes Point, 

Northwest Head, The Friars and Tasman Island were extracted (see report in Appendix 12). In total, 

246 taxa have been reported within the polygon since the mid-19th century. Of these, 68 taxa are 

considered seabirds and there have been in excess of 15,600 records (Table 14). The 68 taxa are 

comprised of 47 taxa of albatross, giant-petrel, petrel, prion, shearwater and diving petrel, one 

species of penguin, seven species of pelican, cormorant and gannet, and 13 species of gull, tern, skua 

and jaeger. The 47 taxa of albatross, giant-petrel, petrel, prion, shearwater and diving-petrel are 

known to be able to locate their prey in the marine environment by smell (olfactory foraging) 

(Bonadonna et al 2003a,b, Nevitt 1999, 2000, 2008, Nevitt et al 2008). It is known that some species 

of skuas are also able to locate prey by smell (Jouventin and Robin 1984), but there is no evidence 

currently available to indicate whether gulls, terns and jaegers (close relatives of skuas) are able to do 

so. 

 

Of note, the NVA indicates that Betsey Island is known to support three eagle nests, which are used 

by the Tasmanian wedge-tailed eagle and the white-bellied sea-eagle. The remainder of the bird 

species known from the area are marine species that may forage in the area periodically, or 

shorebird species known to occur on land nearby – records of the latter kind are most likely fly 

overs or imprecise records, given the offshore locations reported in databases. The seabird records 

from Storm Bay from Birdlife Tasmania were obtained throughout the year, indicating the presence 

of non-breeding seabirds during the summer months, and of breeding and non-breeding seabirds 

during the winter months (BirdLife Tasmania, unpubl data). 

 

Based on habitat suitability and the nomadic, wide-ranging ecology of various oceanic birds, 

numerous other species could be expected to occur infrequently and unpredictably in the general 

area – as these other potential species are also listed as threatened, they are discussed later in 

section 4.2.6. 

 

Table 13 Threatened, migratory and/or marine bird species known from the general area around the 
proposal, according to observation records on the ALA and NVA 

Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 
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Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

Aptenodytes 

patagonicus 

king penguin 

- MARINE - 

Only one historical record from 

within 10 km. Occasional in 

Tasmanian waters. 

Aquila audax 

ssp. fleayi 

Tasmanian 

wedge-tailed 

eagle 

Endangered/ 

ENDANGERE

D 

- - 

Nearest known nest is RND 426 on 

Betsey Island (539489, 5233649), 

which is not within 500 m or 1 km 

line of sight of the proposal. Species 

may fly over area occasionally.  

Calidris 

(Ereunetes) 

ruficollis 

red-necked 

stint 

- 
MARINE – 

MIGRATORY 

Bonn, CAMBA, 

JAMBA, 

ROKAMBA 

A non-breeding summer migrant to 

Australia. Utilises intertidal mud flats 

and inland waters. Observation 

record near proposed site is most 

likely from a fly-over only as the 

species does not typically use ocean 

habitats. Known to occur on 

beaches and lagoons in areas 

adjacent to Storm Bay. 

Chroicocephalus 

novaehollandiae 

silver gull 

- MARINE - 

A common gull frequently found in 

urban areas and coastal zones. 

Known to occur in coastal habitats 

around Storm Bay. 

Daption capense 

Cape petrel 
- MARINE - 

Occasionally recorded in the area, 

with the two known observations 

on the ALA separated by over 50 

years. 

Diomedea 

epomophora 

(sensu stricto) 

southern royal 

albatross 

-/ 

VULNERABLE 

MARINE – 

MIGRATORY 
Bonn 

During the non-breeding season, the 

southern royal albatross has a wide 

and possibly circumpolar 

distribution, ranging north to about 

35° S. The species is moderately 

common throughout the year in 

offshore waters of southern 

Australia, mostly off south-eastern 

NSW, Victoria and Tasmania. The 

species breeds on Campbell Island 

and in the Auckland Islands (NZ). 

Eudyptes 

chrysocome 

southern 

rockhopper 

penguin 

- MARINE - 

A vagrant species in Tasmania, with 

one record near Storm Bay in 1999. 

Nearest breeding location is 

Macquarie Island. 

Eudyptula minor 

little penguin 
- MARINE - 

A seabird species that forages by day 

in waters around much of Tasmania; 

generally, breed in colonies of 

underground burrows, most of 

which are not on the mainland of 

Tasmania. Nearby Betsey Island is 

known as an Important Bird Area 

for this species, based on supporting 
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Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

> 1 % of the global population. A 

small colony was formerly present at 

Fort Direction, within 10 km of the 

proposal, but the species has not 

been recorded at that site for 

several years. Extensive colonies are 

still extant on foreshores around 

Storm Bay, and Storm Bay is an 

important foraging location for the 

species. 

The species is listed as marine under 

the EPBCA, but is not listed as 

threatened under the same Act nor 

under the TSPA. 

Haliaeetus 

leucogaster 

white-bellied 

sea-eagle 

Vulnerable/ 

- 

MARINE – 

MIGRATORY 
CAMBA 

Three nests are known within 10 km 

on Betsey Island (RND 426, 427 and 

1578), but none within 500 m or 1 

km line of sight. May utilise the 

proposed area for foraging. 

Larus pacificus 

pacificus 

Pacific gull 

- MARINE - 

A common gull frequently found in 

coastal zones. Known to occur on 

beaches, suburbs and lagoons in 

areas adjacent to Storm Bay. 

Morus serrator 

Australasian 

gannet 

- MARINE - 

A common species along much of 

Australia’s coastline. Breeds on 

islands in Bass Straight and on 

islands south of Tasmania. 

Pachyptila turtur 

fairy prion 
- MARINE - 

An oceanic species recorded 

relatively frequently around the east 

coast of Tasmania in particular, 

including Storm Bay. 

Pelecanoides 

urinatrix 

common diving-

petrel 

- MARINE - 

An oceanic species recorded 

relatively frequently around the east 

coast of Tasmania in particular. 

Pelecanus 

conspicillatus 

Australian 

pelican 

- MARINE - 

A relatively common coastal 

resident in Tasmania, known from 

nearby locations. No breeding 

locations in southeast Tasmania. 

Phaethon 

rubricauda 

red-tailed 

tropicbird 

- MARINE - No records from Tasmania.  

Phalacrocorax 

fuscescens 

black-faced 

cormorant 

- MARINE - 

A species commonly recorded in 

coastal parts of southern mainland 

Australia and Tasmania. A sedentary 

species that breeds in colonies on 

islands in Bass Straight. Occasional 

breeding on Betsey Island and 
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Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

possibly in Iron Pot area off Fort 

Direction. 

Pterodroma 

inexpectata 

mottled petrel 

- MARINE - 
Vagrant species with only one 

record from Storm Bay. 

Puffinus gavia 

fluttering 

shearwater 

- MARINE - 

An uncommon visitor to oceanic 

environments in Tasmania, with 

three records from the broader 

Storm Bay area. 

Puffinus griseus 

(syn. Ardenna 

grisea) 

sooty 

shearwater 

- 
MARINE – 

MIGRATORY 
CAMBA, JAMBA 

A oceanic species recorded 

relatively frequently around the 

southeast coast of Tasmania in 

particular. 

Puffinus 

(Ardenna) 

tenuirostris 

short-tailed 

shearwater 

- 
MARINE – 

MIGRATORY 

CAMBA, JAMBA, 

ROKAMBA 

A oceanic species recorded 

relatively frequently around the 

southeast coast of Tasmania in 

particular. Nests in colonies of 

underground burrows, including 

within 10 km of the proposal at Fort 

Direction. Numerous colonies 

around the foreshores of the 

broader Storm Bay area. Many birds 

raft and feed in Storm Bay during 

the day before returning to their 

colonies after sunset. 

Stercorarius 

(Catharacta) 

antarcticus 

(subantarctic) 

brown skua  

- MARINE - 

Oceanic species recorded relatively 

frequently, but generally not 

abundantly, around the coast of 

southern mainland Australia and 

Tasmania. 

Stercorarius 

parasiticus 

Arctic jaeger 

- MARINE - 

Stercorarius skua 

great skua 
- MARINE -  

Sterna 

(Thalasseus) 

bergii 

crested tern 

- 
MARINE – 

MIGRATORY 
JAMBA 

Widespread and common coastal 

species in Tasmania. Breed in 

colonies on small offshore islands. 
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Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

Sterna 

(Hydroprogne) 

caspia 

Caspian tern 

- MARINE JAMBA 

A few pairs breed on islands in 

Storm Bay (believed to be fewer 

than 40 pairs, BirdLife Tas unpubl. 

data). Migrates to mainland for 

winter months. 

Sterna striata 

white-fronted 

tern 

- MARINE - 

Only two records known from the 

Storm Bay area. May use the area on 

a vagrant basis. 

Thalassarche 

cauta, T. 

chlororhynchos 

and T. 

melanophrys 

shy, yellow-

nosed and 

black-browed 

albatrosses 

Various MARINE Various 

The three albatross species most 

likely to visit near shore 

environments in Tasmania; in 

particular the shy albatross, for 

which there are 11 known 

observations in the Storm Bay area. 

Has been recorded in the Derwent 

Estuary under strong wind 

conditions. 

Thinornis 

rubricollis 

rubricollis 

hooded plover 

(eastern) 

-/ 

VULNERABLE 
MARINE - 

A species of sandy beaches around 

the coast of Tasmania and southern 

mainland Australia.  

The nearby observation record may 

have been a fly-over as the species 

does not use ocean habitats. It is an 

obligate species of high-energy 

oceanic beaches. 

 

 

Table 14 Seabird species observation records in Storm Bay, from Birdlife Tasmania database records 

Taxon Common name Observations 

Oceanites oceanicus oceanicus Wilson's Storm-Petrel 6 

Garrodia nereis Grey-backed Storm-Petrel 17 

Pelagodroma marina White-faced Storm-Petrel 24 

Fregetta tropica Black-bellied Storm-Petrel 7 

Fregetta grallaria White-bellied Storm-Petrel 16 

Diomedea exulans Wandering Albatross 37 

Diomedea epomophora Southern Royal Albatross 11 

Diomedea royal albatross sp. Royal Albatross 21 

Thalassarche melanophrys Black-browed Albatross 108 

Thalassarche impavida Campbell Albatross 2 

Thalassarche cauta Shy Albatross 188 

Thalassarche steadi White-capped Albatross 68 

Thalassarche salvini Salvin's Albatross 5 

Thalassarche chrysostoma Grey-headed Albatross 22 

Thalassarche chlororhynchos Yellow-nosed Albatross 89 
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Thalassarche bulleri Buller's Albatross 93 

Phoebetria fusca Sooty Albatross 10 

Phoebetria palpebrata Light-mantled Sooty Albatross 5 

Macronectes giganteus Southern Giant Petrel 21 

Macronectes spp. Giant Petrel (species unknown) 9 

Macronectes halli Northern Giant Petrel 29 

Fulmarus glacialoides Southern Fulmar 1 

Thalassoica antarctica Antarctic Petrel 2 

Daption capense Cape Petrel 21 

Halobaena caerulea Blue Petrel 4 

Pachyptila vittata Broad-billed Prion 1 

Pachyptila desolata Antarctic Prion 3 

Pachyptila belcheri Slender-billed Prion 2 

Pachyptila turtur Fairy Prion 59 

Procellaria aequinoctialis White-chinned Petrel 59 

Procellaria cinerea Grey Petrel 5 

Puffinus bulleri Buller's Shearwater 7 

Puffinus carneipes Flesh-footed Shearwater 2 

Puffinus griseus Sooty Shearwater 51 

Puffinus tenuirostris Short-tailed Shearwater 595 

Puffinus gavia Fluttering Shearwater 35 

Puffinus huttoni Hutton's Shearwater 5 

Puffinus assimilis Little Shearwater 19 

Lugensa brevirostris Kerguelen Petrel 1 

Pterodroma lessonii White-headed Petrel 24 

Pterodroma macroptera Great-winged Petrel 21 

Pterodroma solandri Providence Petrel 4 

Pterodroma inexpectata Mottled Petrel 26 

Pterodroma leucoptera Gould's Petrel 6 

Pterodroma cookii Cook's Petrel 1 

Pterodroma cervicalis White-necked Petrel 12 

Pelecanoides urinatrix Common Diving-Petrel 83 

Eudyptula minor Little Penguin 274 

Morus serrator Australasian Gannet 734 

Phalacrocorax melanoleucos Little Pied Cormorant 974 

Phalacrocorax carbo Great Cormorant 569 

Phalacrocorax sulcirostris Little Black Cormorant 192 

Phalacrocorax varius Pied Cormorant 3 

Phalacrocorax fuscescens Black-faced Cormorant 1635 

Pelecanus conspicillatus Australian Pelican 53 

Catharacta maccormicki South Polar Skua 8 

Catharacta lonnbergi Brown Skua 5 
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Stercorarius pomarinus Pomarine Jaeger 4 

Stercorarius parasiticus Arctic Jaeger 58 

Stercorarius longicaudus Long-tailed Jaeger 12 

Sterna nereis Fairy Tern 114 

Sterna caspia Caspian Tern 144 

Sterna striata White-fronted Tern 30 

Sterna paradisaea Arctic Tern 12 

Sterna bergii Crested Tern 1198 

Larus pacificus Pacific Gull 2532 

Larus dominicanus Kelp Gull 2720 

Chroicocephalus novaehollandiae Silver Gull 2579 

 

4.2.5 Marine Mammals 

At least eleven cetacean species (known from sightings and strandings) and four pinniped species 

have been recorded in the area since the Marine Conservation Program of DPIPWE began dedicated 

recording in 1989, with nine of these species of marine mammals having verified observations on the 

NVA or ALA in the Storm Bay area (Table 15). Additional species have the potential to occur in the 

area based on potential range and suitable habitat, and some of these species may have been 

observed in the area but without data being lodged in public datasets. 

 

Species such as the Australian and long-nosed (New Zealand) fur seals are known to forage in Storm 

Bay. However, other species reported in the NVA and ALA, such as whales, may only be present on 

a seasonal basis or during migratory pass throughs. Nearby Frederick Henry Bay was a known 

hotspot for Southern right whales (Eubalaena australis) in the past, based on nearby whaling stations 

established during the whaling era in the early 1800s (Chamberlain, 1988). It is thought that historical 

areas of abundance and the locations of shore-based whaling stations are reliable indicators of 

important calving and socialising areas for this species. In support of this, this area is now a 

contemporary calving and socialising area for the species as the population recovers post-whaling 

(pers. comm. Marine Conservation Program, DPIPWE). Storm Bay is transited by southern right 

whales en route to and from Frederick Henry Bay (pers. comm. Marine Conservation Program, 

DPIPWE). Extended seasonal residency of southern right whales has been recorded in the broader 

area during the last ten years (pers. comm. Marine Conservation Program, DPIPWE). Extended 

tenancy of blue whales has also been documented in northern Storm Bay, associated with ephemeral 

abundance in food resources.  

 

Four other non-threatened species are considered to have suitable habitat present in the area and 

the potential for occurrence based on sightings in similar habitat elsewhere. Several more threatened 

mammal species have potential to occur within the area and are discussed in section 4.2.6.  

 

No marine mammals are known to breed within Storm Bay. However, Southern right whale calves 

have been observed in the area (including Frederick Henry Bay and the Derwent Estuary). In 
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addition, social aggregations, potentially the precursor to breeding aggregations, have been observed 

in Frederick Henry Bay and northern Storm Bay in recent years (pers. comm. Marine Conservation 

Program, DPIPWE). 

  

Table 15 Marine mammals known from the general area around the proposal, according to observation 

records on the ALA and NVA 

Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

Arctocephalus 

pusillus 

Australian fur seal 

- MARINE - 

The Australian fur seal is found from the 

coast of NSW, down around Tasmania 

to Victoria and South Australia. It is the 

most common seal in Tasmanian waters 

and breeds on small isolated rocks in 

Bass Strait between October and 

January. It also hauls-out at various rocky 

areas around the Tasmanian coastline, 

including in the Storm Bay area, 

especially outside the breeding season 

when many seals disperse from the 

breeding colonies. Often shares haul-out 

sites with long-nosed fur seals. 

Single observation record on the NVA 

from 1975 only, but this is considered to 

be an under-estimate of the present 

abundance. Species is very likely to 

forage in the general area. 
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Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

Arctocephalus 

forsteri 

Long-nosed fur seal 

Rare/ 

- 
MARINE - 

The current breeding range of the long-

nosed fur seal on mainland Tasmania 

includes the southern coast from 

Tasman Island to South West Cape, 

including a recently established breeding 

colony adjacent to the Friars, South 

Bruny (Marine Conservation Program 

unpub. data), although individuals may 

haul out anywhere along the coast 

including the Bass Strait islands. This 

species also breeds on the Tasmanian-

managed sub-Antarctic Macquarie Island. 

Long-nosed fur seals are concentrated at 

breeding colonies during the November 

to March breeding season, and are more 

spread out at other haul-out sites during 

the rest of the year. The largest breeding 

colonies occur at Flat Witch, Maatsuyker 

and Tasman Islands. 

 

The species can occur in large numbers 

at non-breeding haul-out sites including 

Taillefer Rocks, Cape Raoul, Cape Pillar, 

Wendar Island and Niblin Point, with 

occasional pupping recorded at several 

of these sites.   

 

There are a number of haul-out sites in 

the Storm Bay area which are used 

predominantly by juveniles and adult 

males to rest (Lea et al., 2016). 

 

Single observation record on the NVA 

from 2004, but this is considered to be 

an under-estimate of the present 

abundance. Species is very likely to 

forage in the general area. 

Balaenoptera 

acutorostrata 

(sensu lato) 

minke whale 

- CETACEAN - 

A widely distributed species that has 

been recorded off many parts of the 

Australian coastline, particularly during 

the southern winter. Local records 

include a migrating animal tracked from 

the Great Barrier Reef that occupied the 

area for over a week in 2014 (Marine 

Conservation Program, unpub data). 

Balaenoptera 

bonaerensis 

Antarctic minke 

whale 

- MARINE - 

A single whale was observed in Storm 

Bay and the Derwent River for an 

extended period in 2014. 
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Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

Balaenoptera edeni 

Bryde’s whale 
- 

CETACEAN – 

MIGRATORY 
Bonn 

Could potentially occur in area 

infrequently according to the Marine 

Conservation Program, DPIPWE. 

Balaenoptera 

musculus 

blue whale 

Endangered/ 

ENDANGERED 

CETACEAN – 

MIGRATORY 
Bonn 

Blue whales were observed as far north 

as the Iron Pot during a period of 

extended residency in Storm Bay in 2014 

whilst feeding on abundant surface-

swarming krill. 

Caperea marginata 

pygmy right whale 
- 

CETACEAN – 

MIGRATORY 
Bonn 

A species rarely seen alive and within 

little known of its biology and ecology. A 

single record on the ALA is from the 

South Arm Peninsula. 

Cephalorhynchus 

commersonii 

piebald dolphin 

- - - 

Recorded within 10 km of proposal in 

2004. Vagrant species in Tasmanian 

waters. 

Delphinus delphis 

(sensu lato) 

common dolphin 

- CETACEAN - 

Common dolphins are found in offshore 

waters around all Australian states and 

territories, but particularly within the 

south-eastern Indian Ocean and the 

Tasman Sea. No specific calving areas are 

known and no information is available on 

the reproduction of Australian 

populations. Regularly observed in Storm 

Bay and Derwent Estuary, including 

groups of >50 individuals.  

The subspecies D. d. delphis (Atlantic 

dolphin) has two records on the ALA 

from the Storm Bay area.  
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Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

Eubalaena australis 

southern right whale 

Endangered/ 

ENDANGERED 

CETACEAN – 

MIGRATORY 
Bonn 

Southern right whales have been 

recorded in all coastal Australian waters, 

except the Northern Territory. They are 

present on the Australian coast between 

May and November, with Storm Bay 

being part of the current core coastal 

range and within an area thought to be 

returning to levels of high use that 

occurred in the past. 

The species has two discrete migratory 

populations (SE and SW Australia); there 

is no population estimate for the SE 

population, but it is predicted to be < 

400 animals (Marine Conservation 

Program pers. comm.). The SW 

population is thought to be recovering 

relatively rapidly, with the SE population 

recovery much slower. 

A relatively high number of verified 

observations of the species are known 

from around the proposed development 

area, and animals using Frederick Henry 

Bay (a known hotspot) transit through 

Storm Bay. 

Recent calving event in Tasmania. If 

recovery of this species were to 

continue it is expected that increased 

levels of occupancy would occur in this 

area. 

Globicephala melas 

long-finned pilot 

whale 

- CETACEAN - 

Could potentially occur in area 

infrequently according to the Marine 

Conservation Program, DPIPWE. 

Grampus griseus 

Risso’s dolphin 
- MARINE - 

No known records from Storm Bay, but 

species could potentially occur in area 

infrequently. 

Hydrurga leptonyx 

leopard seal 
- MARINE - 

Breeds on Antarctic pack ice, but range 

into sub-Antarctic and sub-tropical 

waters, including visits to Tasmania. 
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Species 

Threatened 

status TSPA/ 

EPBCA 

Other 

EPBCA 

listings 

International 

agreements 
Context 

Megaptera 

novaeangliae 

humpback whale 

Endangered/ 

VULNERABLE 

CETACEAN – 

MIGRATORY 
Bonn 

A widely distributed species with several 

sub-populations. The sub-population that 

migrates past the coast of Tasmania is 

thought to breed (calf) in the Great 

Barrier Reef complex.  

It is known that the species is regularly 

observed in Storm Bay and nearby 

Frederick Henry Bay during migration 

periods, including a period of extended 

winter residency by feeding animals in 

2014 and 2017. 

It is likely that this species regularly 

occurs in the general area during peak 

migratory periods (June and November). 

Mesoplodon 

bowdoini 

Andrew’s beaked 

whale 

- MARINE - 

Could potentially occur in area 

infrequently according to the Marine 

Conservation Program, DPIPWE. 

Mirounga leonina 

southern elephant 

seal 

Endangered/ 

VULNERABLE 
MARINE - 

Could potentially occur in area 

infrequently according to the Marine 

Conservation Program, DPIPWE. 

Orcinus orca 

killer whale 
- 

CETACEAN – 

MIGRATORY 
Bonn 

In Australia, killer whales are recorded 

from all states, with concentrations 

reported around Tasmania. Population 

size in Australia is unknown, with no key 

localities known in Australian waters.  

Per the NVA and ALA, the species was 

observed in the Storm Bay area in 2006 

and 2015. This species has been present 

in the area at numerous other times, 

including multiple sightings in 2017 

(Marine Conservation Program, unpub. 

data). 

Pseudorca crassidens 

false killer whale 
- CETACEAN - 

Unconfirmed sighting from the area, but 

could potentially occur infrequently 

according to the Marine Conservation 

Program, DPIPWE. 

Tursiops truncatus 

bottlenose dolphin 
- CETACEAN - 

There are records of this species in 

Queensland, NSW, Tasmania, South 

Australia and south-western Western 

Australia. Usually they are found in 

water deeper than 30 m, but can also 

occur in some coastal waters. The 

species is commonly seen in the Storm 

Bay area. Smaller groups may be semi-

resident, but larger pods of hundreds of 

individuals have also been observed. 
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4.2.6 Threatened Communities and Species  

In addition to the known species from Storm Bay identified above, several other threatened and/or 

migratory species and/or threatened communities have the potential to occur in the area (based on 

habitat suitability and habitat mapping within the EPBCA protected matters database). Table 16 lists 

these species (limited to those for which the offshore marine environment is potentially suitable) and 

provides some context on the potential value of the habitat and the potential frequency of 

occurrence in the case of non-sedentary species. The context of the habitat suitability and the 

resultant estimates for potential frequencies of occurrence have been compiled in consultation with 

Birdlife Tasmania. 
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Table 16 Threatened and/or migratory species known from or with the potential to occur in offshore marine habitats in Storm Bay 

Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Threatened Ecological Communities 

Giant kelp marine forests of 
south east Australia 

-/ 

ENDANGERED 
- - 

Very low (not 
found during 

surveys) 

Within Australia, the ‘giant kelp marine forests’ ecological 

community is found predominantly in temperate south-

eastern waters where water conditions are cool, 

relatively nutrient rich and moderately calm. The largest 

extent of the ecological community is in Tasmanian 

coastal waters. The ‘giant kelp marine forests’ can be 

found from Eddystone Point in the north east of 

Tasmania all along the eastern coastline and around the 

southern coast as far as Port Davey. In addition, the 

ecological community has also been known to 

intermittently develop on the northern and western 

coasts of Tasmania (figure 55). The site of the present 

proposal has been found to be unsuitable for the 

occurrence of the community based on the sandy 

substrate. Thus, no direct impact will occur on the 

community. The greatest potential for indirect impacts 

will be from changes in nutrient levels. The proponent 

has commissioned solid and soluble emissions modelling 

that will provide a spatial model of nutrient plume and 

concentration changes based on maximum production. 

However, the approved conservation advice for giant 

kelp marine forests suggests that changes in nutrient 

availability is more of a threat in warmer waters, and that 

increasing temperatures are the greatest risk to the 

community in cool water areas (the species typically 

occurs in waters with a mean surface temperature 

between 5 and 20 ° C. Furthermore, the absence of the 

                                                
5 Or likelihood of presence for sedentary species or communities 
6 http://www.threatenedspecieslink.tas.gov.au/; http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 

http://www.threatenedspecieslink.tas.gov.au/
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

community from the immediate surrounds of the 

proposal should result in sufficient dilution of any 

nutrients before they reach existing stands of the 

community.    

Birds – Albatross species 

Diomedea epomophora (sensu 
stricto) 

southern royal albatross 

-/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Low 

All albatrosses spend more than 95% of their time 
traversing the world’s oceans in search of prey, and 
usually only return to land to breed. Albatrosses can thus 
be expected to utilise the area of proposal for foraging and 
fly-overs. Predictions on frequency of occurrence are 
based on known distributions and observation records. 

Diomedea epomophora 
sandfordi 

northern royal albatross 

-/  
ENDANGERED 

MARINE – 
MIGRATORY 

Bonn Very low 

Diomedea exulans 
antipodensis 

Antipodean albatross 

-/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Very low 

Diomedea exulans gibsoni 

Gibson’s albatross 

-/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Very low 

Diomedea exulans (sensu lato) 

wandering albatross 

Endangered/ 
VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Very low 

Phoebetria fusca 

sooty albatross 

Rare/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Very low 
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Phoebretia palpebrata 

light-mantled albatross 

Vulnerable/ 

- 

MARINE – 
MIGRATORY 

Bonn Very low 

Thalassarche bulleri 

Buller’s albatross 

Vulnerable/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Moderate 

Thalassarche cauta (sensu 
stricto) 

shy albatross 

Vulnerable/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn High 

Thalassarche chrysostoma 

grey-headed albatross 

Endangered/ 

ENDANGERED 

MARINE – 
MIGRATORY 

Bonn Very low 

Thalassarche impavida 

Campbell albatross 

-/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Very low 

Thalassarche melanophrys 

black-browed albatross 

Endangered/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Moderate 

Thalassarche salvini 

Salvin’s albatross 

-/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Very low 
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Thalassarche steadi 

white-capped albatross 

-/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Very low 

Birds - other oceanic or seabird species 

Fregetta grallaria grallaria 

white-bellied storm-petrel  

-/ 

VULNERABLE 
MARINE - Low 

Species that use oceanic areas for foraging and may be 
expected to utilise area of proposal at varying frequencies, 
with those species with known colonies or important 
foraging areas nearby being the most likely to occur 
frequently. Other species likely to be vagrant visitors only. 

Halobaena caerulea 

blue petrel  

Vulnerable/ 

VULNERABLE 
MARINE - Very low 

Macronectes giganteus 

southern giant petrel  

Vulnerable/ 

ENDANGERED 

MARINE – 
MIGRATORY 

Bonn Very low  

Macronectes halli 

northern giant petrel 

Rare/ 
VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Moderate 

Oceanites oceanicus 

Wilson’s storm petrel 
Rare 

MARINE – 
MIGRATORY 

Bonn,      
JAMBA 

Very low 

Pachyptila turtur subantarctica 

fairy prion – southern 
subspecies 

Endangered/ 

VULNERABLE 
- - Moderate 
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Procellaria cinerea 

grey petrel 
Endangered/ 

MARINE – 
MIGRATORY 

Bonn Very low 

Pterodroma lessonii 

white-headed petrel 

Vulnerable/ 

- 
MARINE - Very low 

Pterodroma mollis 

soft-plumaged petrel 

Endangered/ 

VULNERABLE 
MARINE - Very low 

Puffinus carneipes 

flesh-footed shearwater 
- 

MARINE – 
MIGRATORY 

JAMBA, 
ROKAMBA 

Low 

Puffinus griseus (syn. Ardenna 
grisea) 

sooty shearwater 

- 
MARINE – 

MIGRATORY 
CAMBA, 
JAMBA 

Low 

Puffinus (Ardenna) tenuirostris 

short-tailed shearwater 
- 

MARINE – 
MIGRATORY 

CAMBA, 
JAMBA, 

ROKAMBA 

High (only during 
breeding season – 

absent during 
winter migration to 

Northern 
Hemisphere) 

Birds - sub-coastal and shorebird species 
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Calidris ruficollis 

red-necked stint 
- 

MARINE – 
MIGRATORY 

Bonn, CAMBA, 
JAMBA, 

ROKAMBA 
Very low 

Known to occur in adjacent coastal areas. Records from 
within 5 km. Not likely to utilise area of proposal. 

Haliaeetus leucogaster 

white-bellied sea-eagle 

Vulnerable/ 

- 

MARINE – 
MIGRATORY 

CAMBA Moderate - high 

Three nests are known within 10 km on Betsey Island 
(RND 426, 427 and 1578), but none within 500 m or 1 km 
line of sight. May utilise the proposed area for foraging. 

Sterna bergii 

crested tern 
- 

MARINE – 
MIGRATORY 

JAMBA Moderate - high 
Known from adjacent coastal areas. Likely to 
opportunistically utilise area of proposal for foraging. 

Sterna striata 

white-fronted tern 

Vulnerable/ 

 
MARINE - Very low 

May opportunistically use area of proposal on an 
infrequent or vagrant basis. 

Sterna vittata bethunei 

Antarctic tern 

Endangered/ 

ENDANGERED 
MARINE - Very low 

Sternula albifrons sinensis 

little tern 

Endangered/ 

- 

MARINE – 
MIGRATORY 

Bonn, CAMBA, 
JAMBA, 

ROKAMBA 
Very low 

Sternula nereis nereis 

fairy tern 

Vulnerable/ 

VULNERABLE 
- - Very low 
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Thinornis rubricollis rubricollis 

hooded plover (eastern) 

-/ 

VULNERABLE 
MARINE - Very low 

Not likely to use the marine environment other than for 
post-breeding dispersal. 

Fish and Aquatic Invertebrates 

Brachionichthys hirsutus 

spotted handfish 

Endangered/ 

CRITICALLY 
ENDANGERED 

MARINE - Low 

Species or species habitat may occur within area. 
Currently only known from the lower Derwent Estuary and 
D’Entrecasteaux Channel. They inhabit benthic (seafloor) 
environments in association with coarse to fine sand and 
shell grit or silt, with a depth distribution ranging from 2 to 
30 metres. No spotted handfish were identified during the 
Zone Assessment environmental surveys.  

Carcharodon carcharias 

great white shark 

Vulnerable/ 

VULNERABLE 

MARINE – 
MIGRATORY 

Bonn Very low 
No known records from Storm Bay, but species could 
potentially occur in area very infrequently. 

Gazameda gunnii 

Gunn’s screw shell 

Vulnerable/ 

- 
- - Confirmed 

A widespread Tasmanian species that lives sub-tidally and 
offshore on sand substrates. A number of live and dead 
specimens were identified during the Zone Assessment 
environmental surveys.  

Lamna nasus 

porbeagle, mackerel shark 
- 

MARINE – 
MIGRATORY 

Bonn Very low 
No known records from Storm Bay, but species could 
potentially occur in area very infrequently. 

Parvulastra vivipara 

Tasmanian live-bearing seastar 

Vulnerable/ 

VULNERABLE 
- - Very low 

Unlikely to overlap in occurrence with the proposal due to 
restriction to the littoral zone. 
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Prototroctes maraena 

Australian grayling 

Vulnerable/ 

VULNERABLE 
MARINE - Very low 

Species or species habitat may occur within area. A 
diadromous species that spends most of its life cycle in 
freshwater, but at least part of the larval and/or juvenile 
stage are spent in coastal seas. 

Thymichthys (Brachionichthys) 
politus 

red handfish 

-/ 

CRITICALLY 
ENDANGERED 

MARINE - Low – moderate 

Species or species habitat may occur within area. Red 
handfish occur in Frederick Henry Bay and were 
historically recorded from sites off Port Arthur and the 
Forestier Peninsula. They inhabit a variety of locations, 
such as on top of rocks, amongst macro-algae, in sandy 
areas between rocks and the reef-sand interface and on 
sediments with weed clumps near reefs, with a depth 
distribution ranging from 1 to 20 metres. 

Marine mammals 

Arctocephalus forsteri 

Long-nosed (New Zealand) fur 
seal 

Rare/ 

- 
MARINE - High 

Fur seals do not currently breed in Storm Bay, however 

there is now an established breeding colony at the Friars 

(Marine Conservation Program unpub. data). There are a 

number of haul-out sites in the Storm Bay area which are 

used predominantly by juveniles and adult males to rest 

(Lea et al., 2016).  

 

Arctocephalus tropicalis 

sub-Antarctic fur seal 

Endangered/ 

VULNERABLE 
MARINE Bonn Very low 

No known records from Storm Bay, but species could 
potentially occur in area very infrequently. 

Balaenoptera borealis 

sei whale 

-/ 

VULNERABLE 

CETACEAN – 
MIGRATORY 

Bonn Very low 
A species infrequently reported from Australian waters and 
with few Tasmanian records. Could potentially occur in 
area very infrequently. 
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Caperea marginata 

pygmy right whale 
- 

CETACEAN – 
MIGRATORY 

Bonn Very low 
A species rarely seen alive and within little known of its 
biology and ecology. A single record on the ALA is from 
the South Arm Peninsula. 

Eubalaena australis 

southern right whale 

Endangered/ 

ENDANGERED 

CETACEAN – 
MIGRATORY 

Bonn Low 

Southern right whales have been recorded in all coastal 
Australian waters, except the Northern Territory. They are 
present on the Australian coast between May and 
November, with Storm Bay being part of the current core 
coastal range and within an area thought to be high use in 
the past. 

A relatively high number of verified observations of the 
species are known from around the proposed 
development area, and animals using Frederick Henry Bay 
(a known hotspot) transit through Storm Bay. Recent 
calving events in Tasmania. If recovery of this species 
were to continue it is expected that increased levels of 
occupancy would occur in this area.  

Lagenorhynchus obscurus 

dusky dolphin 
- 

CETACEAN – 
MIGRATORY 

Bonn Very low 
No known records from Storm Bay, but species could 
potentially occur in area very infrequently. 

Megaptera novaeangliae 

humpback whale 

Endangered/ 

VULNERABLE 

CETACEAN – 
MIGRATORY 

Bonn Moderate 

A widely distributed species with several sub-populations. 
The sub-population that migrates past the coast of 
Tasmania is thought to breed (calf) in the Great Barrier 
Reef complex.  

It is known that the species is regularly observed in Storm 
Bay and nearby Frederick Henry Bay during migration 
periods, including a period of extended winter residency by 
feeding animals in 2014 and 2017. 

It is likely that this species regularly occurs in the general 
area during peak migratory periods (June and November). 
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Species 

Threatened status 
TSPA (or NCA for 

communities)/ 
EPBCA 

Other EPBCA 
listings 

International 
agreements 

Potential 
frequency of 
occurrence5 
within area of 

proposal 

Context and potential habitat6 

 

Mirounga leonina 

southern elephant seal 

Endangered/ 

VULNERABLE 
MARINE - Very low 

Occasional visitors to Tasmanian waters, with the nearest 
breeding colony on Macquarie Island. 
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Figure 59 Potential occurrence of the giant kelp marine forests ecological community (from DSEWPaC, 

2012) 

 

 

4.3 Reservations 

There is no reserved land within, or in proximity to the proposed zones. Reservations in the area 

surrounding the proposed sites are shown in Figure 60. 
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Figure 60 Reservations in and around Storm Bay 

 

4.3.1 World Heritage Areas 

There are no World Heritage Areas within, or in proximity to the proposed zone. 

 

4.3.2 Ramsar sites 

There are no Ramsar sites within, or in proximity to the proposed zone. 

 

4.3.3 Marine Reserves 

There are no Marine Nature Reserves within, or in proximity to the proposed zone. 

 

4.3.4 National Parks 

There are no National Parks within, or in proximity to the proposed zone. 

 

4.3.5 Other Conservation Areas 

There are no conservation areas within the proposed zone. Two conservation areas exist within 
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northern Storm Bay. Outer North Head Conservation Area is located approximately 6km to the 

north-east of the proposed zone, while Betsey Island Nature Reserve is located approximately 4km 

to the north-west of the proposed zone.  

 

 

4.4 Land Planning Aspects 

The tenure, planning and use aspects of land adjacent to the proposed zone is less relevant for this 

proposal due to the distance between the zones and adjacent land, which at a minimum is 4 km. This 

will ensure that there is negligible impact to land based sensitive receptors and tourist/recreation 

areas.  

 

4.4.1 Land Tenure 

Given the offshore location of the proposed zone, there is no private freehold land in proximity to 

the proposal. The nearest land is Betsey Island, which is crown land nature reserve managed by Parks 

and Wildlife Service. 

 

4.4.2 Land Zoning 

Betsey Island is zoned open space. The land to the west (Bruny Island), east (Tasman Peninsula) and 

north (South Arm) is zoned predominantly Rural Resource with an Environmental Management 

coastal buffer. This is shown in Figure 61. 

 

 
Figure 61 Land zoning in regions surrounding Storm Bay 
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4.4.3 Land Use 

The nearest sensitive use is residential properties at South Arm, located approximately 9 km away. 

There are no known tourist or recreation facilities or routes in proximity to the proposed zones. 

The nearest known tourist activity is Pennicott Wilderness Journeys, which circumnavigates Betsey 

Island (5km to the north west of the proposed lease) on one of the cruises offered.  

 

4.5 Maritime Aspects 

4.5.1 Commercial Shipping 

In consultation with MAST, Tasports and Marine Farming Branch, the proposed zone location has 

been adopted to ensure that there is not direct interaction with commercial shipping channels. The 

main shipping channel servicing the port of Hobart through Storm Bay is approx. 4 km west of the 

proposed zone, thus there is negligible risk of interactions between commercial shipping and the 

marine farm (Figure 62).  

 

Figure 62 Lease and zone location in the context of recreational transit lanes and commercial shipping lane 
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4.5.2 Recreational Boating 

Through the stakeholder consultation process associated with this proposal and other current Storm 

Bay marine farm proposals, MAST identified recreational boaters/fishers transit lanes through Storm 

Bay (Figure 62). This will provide defined areas for passage in Storm Bay and will assist in preventing 

collisions between recreational and commercial vessels.  

 

Petuna’s proposed zone has been adjusted based on the above information to prevent interaction 

with the recreational transit lanes.  

 

There are no MAST mooring points within 10km of the proposed zone.  

 

4.5.3 Commercial Fishing 

Through the stakeholder consultation process the TRLFA advised the location of Rock Lobster 

habitat in proximity to the proposed zone. Petuna subsequently revised the zone plan size and 

location to provide a mutually agreed 1 km buffer between the lease and the known Rock Lobster 

habitat. 

 

Stakeholder consultation with the Tasmanian Abalone Council identified important fishing grounds to 

the north of the proposed zone on the coast line in proximity to Betsy Island.  It is noted that a 

number of proposed BEMP inshore reef monitoring sites are located around Betsey Island and on the 

coast to the north of the proposed zone. This will ensure ongoing monitoring of reef biodiversity and 

species surveys in proximity to known abolone fishing grounds.  

 

Stakeholder consultation with the Danish Seine Flathead Fishery identified no direct impact from the 

proposal, but queries regarding pigmented feed effect on wild fish species were raised. Petuna 

communicated research (Bjerkeng, 2000) which identified that the majority of white fish cannot 

synthesise the pigment and thus are not affected by the ingestion of pigmented feed. 

 

Stakeholder consultation with Oysters Tasmania identified nutrient transfer into Frederick Henry Bay 

as a potential impact on existing oyster farms. Petuna advised that CSIRO and IMAS has undertaken 

soluble emissions modelling and the outputs would be provided to demonstrate the fate of soluble 

nutrients. The modelling demonstrates that due to the hydrodynamics of the region there is minimal 

transport of farm-derived nutrients into Frederick Henry Bay, which dilute rapidly to very low 

concentrations. 

 

4.5.4 Recreational Fishing 

Less than a decade ago is was estimated that Tasmania had the second highest proportion of 

recreational fishers in Australia (Yamazaki et al., 2011). It is an important leisure activity with 
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participation across all age demographics. In particular, many recreational anglers chose to fish from 

the shore or by boat in the South-Eastern region around Hobart (Lyle et al., 2014). This is due to the 

availability of unrestricted fishing access provided by sheltered waters, proximity to the CBD, and the 

diversity of fish species and habitats (Yamazaki et al., 2011). Inshore waters within 5 km from the 

coast are most popular, and engage other water-based recreational activities such as dive collection, 

spearing and recreational netting (Yamazaki et al 2011). 

 

The majority of fishing is undertaken by line fishing from either the shore or by boat. The major 

species targeted include flathead, striped trumpeter, perch, southern bluefin tuna, yellowfin tuna, 

morwong, squid, mako shark, albacore, striped tuna and yellowtail kingfish (MAST, 2016). Storm Bay 

exhibits substantial water depth close to shore, which coupled with varied underwater terrain results 

in productive game fishing.  Common deep water species to fish include tuna species, sharks, striped 

trumpeter and blue-eyed trevalla (MAST, 2016).  

  

Waters around the Tasman Peninsula and the western side of Storm Bay account for more than half 

(55%) of the recreational rock lobster catch which is predominantly caught with pots (Tasmanian 

Recreational Rock Lobster Fishery report 2010/11).  

 

The most important recreationally caught fish species in Tasmania is sand flathead (Platycephalus 

bassensis) which comprises nearly two thirds of the total recreational finfish catch (Lyle et al., 2014).  

 

4.5.5 Recreational Activities 

Storm Bay is a popular location for aquatic recreational activities, including: 

 Surfing; 

 Diving; 

 Sea kayaking; and 

 Competitive sailing. 

 

Surfing 

Tasmania is home to some of the most challenging and sought after waves in Australia. Surf locations 

around Storm Bay include Goats Beach, Clifton Beach, Wedge Island and Roaring Beach. Wave 

energy passes through Storm Bay into Fredrick Henry Bay, which includes the popular surf spots of 

Park Beach, Carlton Beach, and a number of point breaks (Figure 63). These locations form an 

important part of the surf culture in south-east Tasmania.  
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Figure 63 Popular surfing locations around Storm Bay and Frederick Henry Bay 

 

Diving 

There are many important recreational dive locations around the perimeter of Storm Bay where reef 

habitats dominate (Figure 58). In particular, artificial reefs have been constructed at Betsey Island 

where multiple vessels and part of the historic Hobart floating bridge have been scuttled.     

 

Sea kayaking 

Sea kayaking is a popular recreational activity that occurs year-round. Sea kayakers generally use the 

perimeter of the bay but have been known to transit the bay occasionally.  

 

Competitive sailing 

With its long and complex coastline (0.9% of Australia’s area but 8.2% of its coastline; Parsons et al., 

2011), Tasmania is known for its sailing culture and outstanding sailing locations. Storm Bay is no 

exception. Five iconic competitive sailing races transit Storm Bay including the Sydney to Hobart, the 

Launceston to Hobart race, the Bruny Island race, the Wedge Island race, and the Maria Island race. 

These are in addition to the frequent transits by recreational sailing and pleasure boating vessels. 
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4.6 Heritage 

4.6.1 Aboriginal Heritage 

Petuna has been in correspondence with Aboriginal Heritage Tasmania (AHT) regarding this 

proposal, including potential shore base locations. A desktop assessment was undertaken of both the 

land and water based components of this proposal, which included a search of the Aboriginal 

Heritage Register.  

 

There are no heritage sites recorded that will be impacted by the seaward aspect of the proposal and 

thus no further action is required. As the shore base location has not yet been finalised, Petuna will 

continue to liaise with AHT during the site selection process to ensure that any potential heritage 

risks are mitigated.  

 

4.6.2 European and Other Heritage 

A search was conducted of the Tasmanian Heritage Register through LISTmap. No registered places 

are located in, within 5 km, of the proposed zone. 

 

4.7 Social and Economic Description 

The proposed zone is centred in Storm Bay, equidistant from three local government areas: 

Kingborough to the West, Clarence to the North and Tasman to the East. As the proposed shore 

base will be located in Electrona, this section will focus on the Kingborough local government area. 

 

4.7.1 Population 

The population of Kingborough as at 2013 was 35,201. The key population statistics for the region 

compared with Australia as a whole are summarised in Table 17 (ABS, 2016).  Notably, Kingborough 

has a lower unemployment rate, higher workforce participation rate and higher education than the 

national average. 

 

Table 17 Kingborough population summary 

 Kingborough Australia  

Total Population (2013) 35,201 23,135,281 

Males 17,306 11,518,199 

Females 17,895 11,617,082 

Median Age 40.5 37.3 

Unemployment Rate (2011) 4.6% 5.6% 

Workforce Participation Rate 62.6% 61.4% 

Aboriginal and Torres Strait Islanders 3.1% 2.6% 
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Post School Qualifications 60.6% 55.9% 

 

Table 18 summarises the population demographic breakdown for the region (ABS, 2016). 

 

Table 18 Kingborough population demographics 

Demographic % of Total Population 

0-14 years 20.6 

15-24 years  11.8 

25-34 years  11.1 

35-44 years  12.7 

45-54 years  13.8 

55-64 years  13.7 

65-74 years  9.5 

75-84 years 4.9 

85 years and over 1.8 

 

 

4.7.2 Economic Description 

4.7.2.1 Tourism 

The south-east region is a popular tourism destination with Port Arthur being one of Tasmania’s 

most visited tourism sites. Bruny Island is also a popular destination due to its rugged wilderness and 

coastline, as well as its boutique food and beverage providers.  

 

Due to the offshore location of the proposed zone, they are a substantial distance from all known 

land and marine based tourism locations. 

 

Land-based 

A search was undertaken of hotels as well as private Stayz and airbnb accommodation in the region. 

Accommodations were located at South Arm, Nubeena and Opossum Bay, however none were 

located within 10km of the proposed zone.  

 

A search was also undertaken of restaurants, cafes, bars and cellar doors in the region. Again there 

was none found within 10 km of the proposed zone.  

 

There are also no cultural heritage sites, or tourism activities within 10 km of the proposed zone. 

Goat Bluff Lookout at South Arm is located approx. 9.4 km from the proposed zone.  

 

Marine-based 

A number of marine based tourism activities exist in the south-east region, with the following being 

present within 10km of the proposed zones: 
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 Betsey Island is a popular dive location due to the presence of ship wrecks to the south-west 

of the Island.  It is also a known destination for sea kayaking and recreational boating. Access 

to the island is seasonally restricted and requires a permit during seabird breeding seasons 

(Parks and Wildlife Service Tasmania, 2002). 

 Tinderbox Marine Nature Reserve is a popular dive spot due to its sheltered location and 

abundance of marine flora and fauna.  

 Pennicott Wilderness Journeys takes visitors on a round trip from the Hobart waterfront to 

Iron Pot and around Betsey Island. 

 

4.7.2.2 Industry 

Major industries by employment for the Kingborough region include health care and social assistance 

(12.9% of total employment), public administration and safety (12.3%) and retail trade (10.7%) (ABS, 

2016). This reflects the broader Tasmanian economy, for which the public sector, health care and 

retail provide substantial employment.  

 

The marine and aquaculture industry is represented in Kingborough through aquaculture service 

providers, ship building, fish processing and marine services.  
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5 Potential Effects and their Management 

5.1 Impacts on the Natural Environment 

5.1.1 Water Quality 

5.1.1.1 Recognised effects of farming emissions on water quality 

This EIS considers the impacts of the proposed marine farm development on water quality at both 

the local and broad scale using contemporary and relevant scientific research and modelling tools. 

The level of impact from salmon farming varies in line with the farm attributes such as farm density, 

stocking density, feed conversion ratio and cage design and orientation, as well as site attributes such 

as the hydrodynamic, chemical and physical characteristics (Ross et al., 2013, Stenton-Dozey, 2013). 

 

The cornerstone of protecting water quality values is by establishing farms in areas with sufficient 

water flow and a high natural capacity for uptake by phytoplankton and subsequent transfer to higher 

trophic levels (Olsen et al., 2008). There are many other factors affecting the sustainability of an 

aquaculture system, including other environmental, social and financial considerations. For further 

information on site selection see Buschmann et al. (2007) and Ross et al., (2013). Elevated nutrient 

levels are typically localised (within a hundred metres of the marine farm cages), and vary seasonally 

(Stenton-Dozey, 2013). Localised nutrient spikes and declines in dissolved oxygen in the water 

column are occasionally observed following feeding events and research and industry investment are 

required to move systems towards limiting water quality impacts (Stenton-Dozey, 2013). Outcomes 

from the scientific literature in the last two decades indicate that improvements in feed formulation 

and feeding efficiency are resulting in decreased nutrient loading and improved water quality in and 

near farms, and partly explains why significant enrichment to the water column at coastal or offshore 

farms is generally not detected (Olsen et al., 2008, Stenton-Dozey, 2013).   

 

Managing water quality is vital for sustainable finfish farming, due to its effect on both fish 

performance and the environment. In this regard, Petuna has a vested interest in safeguarding water 

quality for optimal environmental and financial outcomes.   

 

The major impacts on water quality from finfish farming are the release of particulate organic matter 

in the form of fish faeces and uneaten feed, and dissolved nutrients, into the receiving environment 

(Folke et al., 1994). Volkman et al. (2009) reports that approximately 30% of the nutrients added 

through fish feed are assimilated into fish biomass and removed from the ecosystem at harvest. The 

remainder are released to the environment as metabolic wastes and uneaten feed throughout the 

stocking cycle (Black, 2001). These metabolic waste products are biologically active and include 

dissolved inorganic N (primarily ammonium; NH4
+) and phosphate (i.e. PO4

3−) from excretion, and 

inorganic carbon as CO2 from respiration. Particulate organic C, N and P are released through 

defecation and uneaten feed (Wang et al, 2012). Dissolved organic C, N and P are generated through 

dissolution of particulate organic fractions (Olsen et al., 2008).   
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It is generally assumed that inorganic nitrogen is likely to be nutrient limiting phytoplankton growth 

in marine waters (MacKenzie et al., 2011). In this respect, eutrophication can occur if these 

exogenous farming emissions create an imbalance of nitrogen and phosphorus in the water column, 

which then leads to a rapid growth, or bloom, of phytoplankton. The effect of finfish aquaculture on 

phytoplankton community composition and production is difficult to determine because these 

populations are naturally variable and population increases can be driven by multiple nutrient input 

sources both anthropogenic and natural (Navarro et al., 2008, Ross and McLeod, 2013). Extensive 

global research and modelling has determined the amount of nitrogen released from coastal finfish 

aquaculture, and measured its potential water quality and environmental effects in various marine 

habitats (Hargrave, 2003). Only in rare cases has it been possible to demonstrate any linkage 

between nutrient production from marine finfish farming and a biological response.  In many cases, 

no or negligible nitrogen related effects to the water column are detected. For example, an 

investigation of intensive salmon production (70,000t per annum) in Hardangerfjord found little 

evidence of regional scale impact on macroalgal, benthic communities, nutrients and chlorophyll a 

concentrations (Husa et al., 2014). A further study, The Huon Estuary Study found that salmon 

farming may affect water quality nearby their sites where field observations yielded evidence of 

higher ammonia concentrations in surface and mid-depth waters close to the marine farm zones 

(CSIRO Huon Estuary Study Team, 2000). However, phytoplankton levels were not significantly 

elevated at sites near fish farms, resulting in the conclusion that nutrients disperse before 

phytoplankton can respond (CSIRO Huon Estuary Study Team, 2000). 

 

Despite this lack of evidence for a link between modern day salmon farming and phytoplankton 

increases, it is commonplace to monitor chlorophyll a concentrations as a proxy for phytoplankton 

biomass and this will form an important component of the proposed statutory monitoring program. 

See section 5.1.1.4.1 for more details on the proposed monitoring program.   

 

Similar to nitrogen, phosphorus is released from fish farms in uneaten and undigested food, and as 

dissolved phosphate in metabolic wastes.  Increased dissolved phosphorus is generally not considered 

to be a primary concern for coastal marine finfish aquaculture because primary production in most 

marine waters is nitrogen, not phosphorus, limited. With proper siting, effluents are flushed away 

from cage sites, diluted within a few hundred meters and dispersed for natural assimilation. Many 

published articles conclude that even when there is evidence of increased dissolved phosphorus at or 

near fish farms, the impacts are confined to waters adjacent to net pens and are short-lived or 

seasonal (Hargrave 2003). 

 

Solid waste can also impact water quality through increasing turbidity which can reduce light 

penetration and inhibit primary production (Stenton-Dozey, 2013). This may result in more nutrients 

being assimilated by heterotrophic bacteria which in turn can impact dissolved oxygen levels and 

bacterial community structure.  

 

Oxygen depletion occurs via a number of pathways including uptake by culture organisms and from 

heterotrophic bacterial decomposition of particulate matter such as fish faeces, uneaten feed and 

decaying phytoplankton after a bloom (Stenton-Dozey, 2013). Oxygen depletion from bacterial 
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decomposition will typically be localised to the benthic environment below the active leases, while 

oxygen depletion from phytoplankton blooms can be more widely spread depending on the localised 

hydrology. 

 

Sufficient dissolved oxygen in the water column is essential to aquaculture operations and has been 

extensively studied and monitored in all types of culture operations. Oxygen concentrations in the 

water column near farm operations are lowered primarily through fish respiration, but also due to 

microbial metabolism (Stenton-Dozey, 2013). 

 

In general, low dissolved oxygen is not a common problem in offshore fish farms (Braaten, 2007) and 

changes in dissolved oxygen due to open ocean cage culture are not detected or are negligible. 

Seasonal, tidal and diurnal fluxes are more likely to cause changes in dissolved oxygen than fish 

farming activity. Oxygen depletion caused by finfish farms in Storm Bay is likely to be localised to the 

seabed and bottom waters within the lease area.  

 

 

5.1.1.2 Expected levels of farming emissions 

5.1.1.2.1 Soluble nutrient emissions from stock/feed/faeces 

DPIPWE/EPA is proposing to set an initial production limit for all salmonid farming within Storm Bay 

of 40,000 tonnes, with Petuna proposed to be allocated an apportionment of 8,000 tonnes. This 

equates to a proposed TPDNO of 459 tonnes of nitrogen. The solids deposition and soluble 

emissions modelling has been undertaken on this basis, however it is likely that if the current 

proposals are approved, the regulator will initially set a maximum biomass cap below this level at 

approximately 30 000 tonnes under an adaptive management approach.  

 

To equate this nitrogen cap to production inputs and outputs it is possible to use the accepted 

methodology published by Wild-Allen et al. (2005). The authors demonstrated a Food Conversion 

Ratio (FCR) of 1.35 (i.e. 1.35kg of dry feed is required to produce 1 kg of fish), a digestibility co-

efficient of 90%, the nitrogen content of feed (7.2% N) and the nitrogen content of the fish produced 

(3% N). This equates to approximately 5% of total feed entering the environment as N; 85% of which 

is released as dissolved N and 15% as particulate N. Based on these calculations 10,800 t of feed can 

be added to the system without breaching the nitrogen cap, and consequently, approximately 8,000 t 

of fish can be produced.  

 

The maximum monthly dissolved nitrogen outputs are provided in Table 19. 

 

Table 19 Monthly dissolved nitrogen outputs at maximum production 

Month Jul Aug Sep Oct Nov Dec 

Dissolved N (t) 29 20 27 33 47 73 

Month (cont.) Jan Feb Mar Apr May Jun 

Dissolved N (t) 47 33 30 32 49 38 
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The majority of this dissolved N is expected to be ammonium which is a preferred N source for 

phytoplankton and other aquatic plants (Volkman et al., 2009), and is the nutrient modelled in the 

broad-scale assessment of soluble emissions through CONNIE3.  

 

This assessment considered all current and proposed marine farm proposals, and was undertaken 

collaboratively by IMAS and CSIRO, in order to ascertain the cumulative nitrogen output from 

marine farming in Storm Bay. Both the cumulative emissions from 40,000 t of finfish production 

across Storm Bay, and the emissions from the Petuna lease (8,000 t finfish production) were 

modelled. 

 

The model input parameters include the following: 

 

Table 20 Parameters used for Connie3 soluble emissions modelling 

Parameter Brief Description Chosen 

Release 

period 

Number of days over which the particles are 

released 

14 days  

Decay rate A measure of the assimilation rate of the 

biological system on the ammonia emissions, 

through biological processes and nitrification.  

4 days 

Dispersal 

time 

Number of days the particles disperse once 

released. A longer dispersal time assists the 

understanding of connectivity between discrete 
marine farms in Storm Bay 

4 days 

Modelled 

period 

The period that the model is run over  4 time periods (July, October 

2014 and January, April 2015) 

Release sites 

and loads 

Broadscale - all current and proposed marine 

farm sites in Storm Bay at a maximum of 40,000 t 
finfish production per annum across all sites.  

 

 

This proposal – maximum annual fish production 

modelling for this proposal, at the site of the 
proposed lease area. 

Broadscale - all existing and 

proposed marine farm sites in 

the Storm Bay region; 40,000 t 

finfish production per annum 
across all sites. 

This proposal – 7,990 t of finfish 

production per annum 

Release 
depths 

The depth at which the particles are released in 

the water column. The release can be weighted 

across a number of depths.   

Depth averaged:  

0-15m & 15-28m 

 

Release weighting: 

100% released in top 15m 

1m (25%) 

5m (25%) 

10m (25%) 

15m (25) 
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10% of the total amount released 

into the top 15m is assumed to 

have been transported into the 

lower depth (i.e 15-28m) and this 
has been modelled separately. 

 

It should be noted that model output only shows dispersion, and does not fully account for 

ecological processes and biological uptake, which might be expected to reduce the overall effect/ 

impact. 

 

5.1.1.2.2 Soluble effluent stream from in-situ net cleaning 

The biofouling dislodged from the net is redistributed to the water column and consists of organic 

fouling material naturally occurring in marine waters. The quantity of soluble net fouling entering the 

water column via in situ net cleaning has been quantified in the National Landcare Programme’s 

Caring for Our Country (CfoC) study ‘Improving Water Quality in Cage Finfish Aquaculture: Managing 

Net Biofouling (2011-2012). This study used a mass balance method that averaged biofouling from 18 

nets sampled at different regions and different times throughout a production cycle. This data 

provides a good benchmark for estimating the quantity of effluent produced from a single clean and 

on a per year basis utilising a Marine Inspector Cleaner (MIC 2.0). The quantity of soluble effluent 

emissions for 120m circumference nets, based on 8-10 cleans per year is provided in Table 21. 

 

Antifoulant paints will not be used, therefore, the soluble fraction components of in situ cleaning 

release are nitrogen (including NH4 and NOx), phosphorus and zinc.  

 

Table 21 Mean loadings for soluble components of net-wash from the suction and blasting techniques per 

lease per year 

Analyte  Mean loading per 

lease per year 

(suction) (kg) 

Mean loading per 

lease per year 

(blasting) (kg) 

N  9.53 11.50 

P  1.41 1.36 

Zn  0.003 0.02 

N0x  3.33 1.10 

NH4  1.05 0.79 

 

The surface area of 200m circumference nets is approx. 2.16 times that of a 120m circumference net, 

and thus the above figures can be adjusted to reflect the proposed 200m nets by multiplying by this 

factor. It should be noted that the CofC figures are considered very conservative because the 

proposed cleaning protocols advocate higher frequency cleaning to what was experienced during this 

study. 

 

The total amount of soluble N estimated for the proposal, based on the above conversion for 200m 

nets and for two leases is {(9.53+11.50)*2.16*2} = 91 kg per annum. This figure is insignificant in the 

context of the total soluble N output from feed of 459 t.   
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5.1.1.3 Evaluation of potential effects 

Monitoring techniques, which allow assessment of pelagic waters over a wider geographic scale, are 

paramount for detecting potential impacts in coastal waters. The most apparent options are regional 

scale satellite imaging, 3D hydrodynamic modelling and broad-scale ecological and water quality 

monitoring, (Olsen et al., 2008, Wild-Allen and Andrewartha 2016). 

 

Detailed, high resolution hydrodynamic computer models for ocean currents and nutrient dispersal 

have been developed for Storm Bay by the CSIRO Bluelink project using ROAM (Relocatable Ocean 

and Atmospheric Model).  The developed operational models provide daily maps of temperature, 

salinity, sea level and circulation in the Derwent and Huon Estuaries, D’Entrecasteaux Channel and 

Storm Bay. The simulation suite consists of an outer coarse model (SETAS) and an inner fine-scale 

model (STORM). 

 

CSIRO researchers have also developed an online tool known as CONNIE to help understand the 

influence of ocean currents. CONNIE (short for CONNectivity InterfacE) calculates the movement 

and dispersal of a substance or planktonic organism in the ocean. The south-east Tasmania CONNIE 

model was also developed using Sparse Hydrodynamic Ocean Code. It has a resolution of 

approximately 200 m and covers Storm Bay.  Use of the CONNIE model was arranged by the 

Tasmanian Government to be used by the proponent for this EIS, to capture the impacts from each 

marine farm individually and to capture combined impacts in a single season from all three proposed 

marine farms in Storm Bay. Specifically, the dispersion of dissolved nutrients from the proposed lease 

(as well as the cumulative dispersion of dissolved nutrients from other finfish farms in Storm Bay and 

the background concentrations of dissolved nutrients) have been modelled. Outputs from these 

model simulations will assist in identifying potential seasonal impact footprints and for establishing 

suitable monitoring locations.  

 

There are, however, a range of limitations associated with this model and it is important that it is 

used in conjunction with other established evaluation methodologies such as those used in the 

D’Entrecasteaux Channel to provide multiple lines of evidence. The methodologies used in the 

Channel include biogeochemical modelling and the broad scale monitoring program, both of which 

are proposed to be implemented in Storm Bay.  

 

The model output shows dispersion of a particle tracer designed to simulate dissolved inorganic 

nutrient, but does not account for ecological processes and biological uptake, which might be 

expected to reduce the overall effect/impact. This modelling is only indicative of the system 

conditions in Storm Bay, and as such the results should be interpreted with the relevant degree of 

caution. To fully categorise the state of the system would require a greater level of model validation. 

That said, the estimates of connectivity are likely to be fairly reliable as the hydrodynamic patterns in 

Storm Bay are well understood and have been derived from environmental forcing that is well 

represented. Full detail outlining the CONNIE3 model scenario parameterisation is provided in Table 
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20. 

    

Proposal Specific: 

Petuna has a proposed production capacity of 8,000 t of finfish per annum at this lease which will 

result in soluble nitrogen emissions of 459 t/year to the surrounding environment. This is 

approximately 20% of the TPDNO for Storm Bay. The predicted fate and distribution of soluble 

nutrient emission from the proposed development have been modelled by Hadley et al. (2017) using 

CONNIE3. Model simulations have been run for both ammonium and DIN (ammonium plus NOx). 

As ammonium is the major dissolved nitrogen species released from finfish aquaculture, the 

discussion following, and Figure 64 to Figure 69 pertain to ammonium. For model outputs regarding 

DIN see Appendix 7.   

 

Model simulations demonstrate that soluble nitrogen remains largely in the surface layers (0-15 m) 

where it is rapidly dispersed to 1% of the total soluble nitrogen released (Figure 64). The red 

contour line (denoting dilution to 1%) is localised around the lease area indicating that any impacts, 

such as an increase in water column heterotrophs (bacterioplankton) or autotrophs (phytoplankton), 

will be localised (Figure 64). Localised, low level increases in heterotrophic and autotrophic 

production is unlikely to result in long-term detrimental impacts to the environment. 

 

There are distinct seasonal differences in the distribution of soluble nutrients in Storm Bay, especially 

adjacent to the mouth of the Derwent River, likely reflecting differences in freshwater inputs and 

northward oceanic flows in different seasons (Figure 64).   
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Figure 64 Model representation of the dispersion of dissolved ammonium released from the proposed 

Petuna farm in Storm Bay integrated over the 0-15m depth range.  Results are shown as the proportion of 

the total dissolved nitrogen released (with contours shown for 0.1%, 0.25%, 0.5% and 1.0%) over the periods: 

1st – 14th July 2014, 1st – 14th October 2014, 1st – 14th January 2015, 1st – 14th April 2015 and an average 

of the previous 4 results which produces the annual result. Farm input data supplied by Petuna/DPIPWE. 

 

In contrast to the scenario in the surface layers, soluble nutrients in the deeper layers (15-28 m) are 

more localised (Figure 65). Within a short distance of the lease area, subsurface ammonium is 

reduced to 0.2% of the total nitrogen released from the farm (Figure 65). 
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Figure 65 Model representation of the dispersion of dissolved nitrogen released from the proposed Petuna 

Pty Ltd farms in Storm Bay integrated over the 15-28m depth range.  Results are shown as the proportion 

of the total dissolved nitrogen released (with contours shown for 0.05%, 0.1% and 0.2%) over the periods: 1st 

– 14th July 2014, 1st – 14th October 2014, 1st – 14th January 2015, 1st – 14th April 2015 and an average of 

the previous 4 results which produces the annual result. Farm input data supplied by Petuna Pty 

Ltd/DPIPWE. Source: Hadley et al. (2017) 

 

Figure 66 (ammonium in surface waters) and Figure 67 (ammonium in bottom waters) present the 

50th, 80th and 95th percentile distribution plots. Conditions synonymous with ambient conditions are 

represented as the median (50th percentile contours), low likelihood of effect levels based on the 80th 

percentiles and higher likelihood of effect levels based on the 95th percentiles (Hadley et al., 2017). 

These figures compare nutrient concentrations to ANZECC (2000) guidelines which enables 

identification of these different categories of ecological interactions. In addition, the figures 

incorporate background nutrient loadings (both natural and anthropogenic), which is essential to 

contextualise emissions from finfish farming relative to other nutrient fluxes within a system 
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(Gyllenhammar and Håkanson 2005). These figures are particularly informative because as well as 

demonstrating where nutrients accumulate and how emissions from fish farms compare to 

background concentrations, they also identify risk categories which will guide monitoring and 

adaptive management to ensure environmental values are protected (Hadley et al. 2017; see 5.1.1.4 

for more details regarding management and mitigation measures). 

 

To evaluate the potential effects of soluble nutrient emissions, it is prudent to consider that the most 

susceptible ecosystems in Storm Bay are the rocky reefs around the perimeter of the bay. A key 

finding from Figure 66 and Figure 67 is that 80th and 95th percentile plots do not extend to the 

perimeter of the bay. Instead, dissolved ammonium has diluted to background levels (50th percentile) 

by the time it comes in contact with the coast. Again, these model outputs demonstrate that dilution 

is even more rapid in the subsurface layers (Figure 67) than in the surface layers (Figure 65).  
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Figure 66 Model representation of the dispersion of dissolved nitrogen (ammonium) released from the 

Petuna lease in Storm Bay integrated over the 0-15m depth range.  The concentrations shown include a 

measure of background (median) ammonium concentrations based on data (average) from Crawford et al. 

(pers comm). The contours show the 95th, 80th and 50th percentiles. Note: based on the ANZECC (2000) 

guidelines the area above the 80th percentile contour has a higher likelihood of showing an environmental 

effect when farms are operational. The area below the 50th percentile contour represents the region where 

there is least likely to be any observable effect and where water quality is most likely to be comparable to 

background. The periods for each figure are periods: 1st – 14th July 2014, 1st – 14th October 2014, 1st – 

14th January 2015, 1st – 14th April 2015 and an average of the previous 4 results, which produces the annual 

result. Farm input data supplied by Petuna Pty Ltd/DPIPWE. Source: Hadley et al. (2017) 
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Figure 67 Model representation of the dispersion of dissolved nitrogen (ammonium) released from the 

Petuna lease in Storm Bay integrated over the 15-28m depth range.  The concentrations shown include a 

measure of background (median) ammonium concentrations based on data (average) from Crawford (pers 

comm). The contours show the 95th, 80th and 50th percentiles. Note: based on the ANZECC (2000) 

guidelines the area above the 80th percentile contour has a higher likelihood of showing an environmental 

effect when farms are operational. The area below the 50th percentile contour represents the region where 

there is least likely to be any observable effect and where water quality is most likely to be comparable to 

background. The periods for each figure are periods: 1st – 14th July 2014, 1st – 14th October 2014, 1st – 14th 

January 2015, 1st – 14th April 2015 and an average of the previous 4 results, which produces the annual 

result. Farm input data supplied by Petuna Pty Ltd/DPIPWE. Source: Hadley et al. (2017) 

 

 

Holistic/Combined Proponents: 

There are three separate proposals for development of finfish aquaculture in Storm Bay. These 

proposed developments are located adjacent to eastern coastline of northern section of Bruny 

Island, west of Wedge Island and northern Storm Bay. It is proposed that these developments will be 
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regulated using a TPDNO which may be derived from the feed input needed to support total 

production of 40,000 t of finfish per annum. The cumulative footprint of this 40,000 t of fish 

production has been modelled by Hadley et al. (2017) (Figure 68). Figure 68 incorporates background 

nutrient loadings (both natural and anthropogenic), which is essential to contextualise emissions from 

finfish farming relative to other nutrient fluxes within a system (Gyllenhammar and Håkanson 2005). 

Figure 68 presents the 50th, 80th and 95th percentiles as dark blue, green and light blue contour lines, 

respectively.  

 

Again, to evaluate the potential effects of soluble nutrient emissions it is important to consider that 

the most susceptible ecosystems in Storm Bay are the rocky reefs around the perimeter of the bay. 

Looking at the average annual nutrient distribution patterns in the surface layers (0-15 m) it is clear 

that the 80th percentile contour (the low-risk trigger value) meets the coast only at Wedge Island and 

within Wedge Bay (Figure 68). The remainder of the low and high-risk contours remain over 

unconsolidated sediments immediately around lease sites (Figure 68) and suggests that the cumulative 

impact of finfish farming in Storm Bay is relatively low risk at the proposed 40,000 t production level.   

 

The model outputs also demonstrate that in surface layers there is some connectivity between 

individual marine farming leases, where 80th percentile contours overlap in some seasons, particularly 

in July and January (Figure 68). Interpreting the real risk that this poses to each farm is difficult, 

however, this highlights that a collaborative approach to monitoring and management is essential to 

better understand the effects of the cumulative impacts associated with all current and proposed 

finfish leases in Storm Bay.  

 

Model simulations of the subsurface layers (15-28 m) show rapid dilution of soluble nutrients to 

background levels (50th percentile) within the immediate vicinity of the finfish leases (Figure 69).   
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Figure 68 Model representation of the dispersion of dissolved nitrogen (ammonium) released from the 

proposed farms in Storm Bay integrated over the 0-15m depth range.  The concentrations shown include a 

measure of background (median) ammonium concentrations based on data (average) from Crawford et al. 

(pers comm). The contours show the 95th, 80th and 50th percentiles. Note: based on the ANZECC (2000) 

guidelines the area above the 80th percentile contour has a higher likelihood of showing an environmental 

effect when farms are operational. The area below the 50th percentile contour represents the region where 

there is least likely to be any observable effect and where water quality is most likely to be comparable to 

background. The periods for each figure are periods: 1st – 14th July 2014, 1st – 14th October 2014, 1st – 

14th January 2015, 1st – 14th April 2015 and an average of the previous 4 results, which produces the annual 

result. Farm input data supplied by DPIPWE. Source: Hadley et al. (2017) 
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Figure 69 Model representation of the dispersion of dissolved nitrogen (ammonium) released from the 

proposed farms in Storm Bay integrated over the 15-28m depth range.  The concentrations shown include 

a measure of background (median) ammonium concentrations based on data (average) from Crawford 

(pers comm). The contours show the 95th, 80th and 50th percentiles. Note: based on the ANZECC (2000) 

guidelines the area above the 80th percentile contour has a higher likelihood of showing an environmental 

effect when farms are operational. The area below the 50th percentile contour represents the region where 

there is least likely to be any observable effect and where water quality is most likely to be comparable to 

background. The periods for each figure are periods: 1st – 14th July 2014, 1st – 14th October 2014, 1st – 

14th January 2015, 1st – 14th April 2015 and an average of the previous 4 results, which produces the annual 

result. Farm input data supplied by DPIPWE. Farm input data supplied by DPIPWE. Source Hadley et al. 

(2017). 
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5.1.1.4 Mitigation measures  

5.1.1.4.1 Monitoring and management response 

Petuna commits to undertaking detailed environmental monitoring at the proposed lease in 

accordance with industry best-practice and regulatory requirements. This commitment is evidenced 

by the ongoing monthly water quality sampling within the proposed lease area which commenced in 

October 2016 (refer section 2.6.3). These data will further strengthen the substantial understanding 

of baseline water quality conditions in Storm Bay from Swadling et al. (2016). In addition, Petuna 

supports the development of the broad scale environmental monitoring program (BEMP). A BEMP 

for all proposed MFDP areas in Storm Bay has been developed by the EPA in consultation with IMAS 

and CSIRO, with the objective of providing an understanding of interaction effects between 

associated environmental impacts of salmonid farming and the receiving environment. An overview of 

the BEMP and proposal-specific near-field environmental monitoring is provided in the Indicative 

Storm Bay Environmental Monitoring Program attached as Appendix 9.  

 

The BEMP will employ an ecosystem based approach, monitoring water and sediment quality, and 

changes in reef and infauna communities. The power of this monitoring approach lies in its ability to 

capture cumulative nutrient emissions from all marine farming developments in Storm Bay. 59 risk 

based monitoring locations have been identified to form the basis of the BEMP. The location of these 

monitoring stations is based on the outputs of the CONNIE3 nutrient dispersion modelling which 

highlights predicted areas of ecological interaction.  

 

Building on outputs from CONNIE3 and the BEMP, a comprehensive assessment of potential 

environmental impact can be undertaken using a quantitative measure of environmental impact which 

accounts for the nutrient discharge from fish farming activity and the resultant nutrient and 

phytoplankton flux in Storm Bay.  This would require a calibrated and validated operational 3D 

biogeochemical model, which is considered an essential component of sustainable salmon farming 

development in Storm Bay. Petuna will contribute to the development and implementation of this 

model and will use outputs from the model to guide management practises. 

 

This proposed development will be required to meet management controls included in the draft 

Marine Farming Development Plan and prescribed by the regulator in accordance with section 24 of 

the Marine Farming Planning Act 1995. These management controls will contain measures deemed 

necessary to manage and mitigate negative effects which marine farming operations may have within 

Storm Bay. 

 

Finfish farming in Storm Bay will be regulated using a TPDNO. The suite of monitoring and modelling 

tools described above (CONNIE3, BEMP and the biogeochemical model) will be used to inform 

continual adaptive management within the region. Adaptive management via ongoing adjustment of 

the TPDNO informed by tools such as the BEMP is a proven mechanism to ensure that the farming 

activities do not adversely affect ecosystem function and productivity, and do not lead to the 

deterioration of rare or sensitive habitats. The ongoing adaptive management of salmonid farming in 

the D’Entrecasteaux Channel and Huon Estuary via a TPDNO informed through a BEMP and 

biogeochemical model provides an exemplar of the proposed adaptive management framework for 
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Storm Bay.  

 

 

Petuna’s management response to adverse changes in water quality, sediment/infaunal communities 

or reef/macroalgal communities identified through the BEMP would be to reduce stocking density at 

the lease until such time that ongoing monitoring confirms recovery of the ecosystem.   

  

5.1.1.4.2 Statutory Environmental Monitoring and Management Program 

 

Marine farming in Tasmania is managed under an adaptive monitoring and management regime.  

Adaptive management is a structured, iterative process of optimal decision making using the best 

science available with an aim to further improve our knowledge of the system over time using 

comprehensive monitoring. Through this adaptive process rigorous control can be applied that 

assures sustainable operation and development, with monitoring and management decisions 

continually updated to reflect latest knowledge. 

 

An effective ongoing adaptive management process requires clearly defined objectives, the selection 

of appropriate indicators and performance measures and a monitoring program that has the ability to 

detect any adverse effects associated with marine farming operations. The outcomes of this 

monitoring then inform decision making around the implementation of mitigation measures designed 

to reduce environmental effects.  

 

An indicative monitoring program has been developed by the EPA that presents an approach for 

monitoring stressor levels and potential biological responses of key receptors at varying spatial and 

temporal scales. This program involves proposal-specific monitoring of water quality and sediment 

condition geared to production cycles and ongoing broadscale monitoring to assess water quality, 

sediment condition and reef community structure at intermediate and far-field scales. More detail is 

included in Appendix 9. 

 

Following the completion of the planning process, responsibility for the establishment, 

implementation and ongoing management of the environmental monitoring program for proposed 

salmonid marine farming operations will rest with the EPA. A range of management controls 

contained within the Storm Bay North MFDP provide for the implementation of environmental 

monitoring requirements and specific measures to mitigate environmental effects. 

 

In relation to the management of potential environmental effects on water quality, substrates and 

fauna and marine vegetation, it is the Planning Authority’s intent that in accordance with the 

provisions of relevant management controls: 

 

1. The initial maximum biomass load across the region will not exceed 40,000 tonnes and 

that this will be managed through a TPDNO that will be determined by the Director EPA 

pursuant to management controls.  
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2. The EPA will incorporate a staged approach into environmental controls for biomass 

development within Storm Bay, with an initial limit on feed input equivalent to 

approximately 30,000 tonnes of production 

3. An ongoing monitoring program to assess the environmental condition of the Storm Bay 

region at varying spatial scales will be established and mandated by the Director EPA in 

marine farming licences.  

4. Guideline limit levels be established in marine farming licences for relevant water quality 

and biological indicators by the Director EPA and that where relevant these be used as 

performance measures in future sustainability assessment and review of the TPDNO. 

 

5.1.1.4.3 In situ net cleaning protocols 

The action of in situ net cleaning creates a stream of liquid mainly composed of suspended solids, 

which is then released into the water column. Only a small component of the net wash that gets 

released into the water column is soluble.  

 

The Environmental Best Management Practice for In situ Net Cleaning (Appendix 5) provides measures to 

mitigate the amount of soluble net wash released into the water column. These include:  

 Maintaining daily net cleaning activities that respond to seasonal biofouling accumulation and 

provide resources to clean nets as often as possible; 

 Position outflow pipe in a location that minimises net-wash interaction with the cages, giving 

consideration to current flow and tide action; 

 Pipe should be placed greater than 2m below the cage base to prevent net-wash from 

travelling into the upper water column; 

 Ensure adequate training and supervision is provided to employees undertaking net cleaning 

operations. 

Prevention is the best approach to managing biofouling using in situ net cleaning. To this end, effective 

house-keeping and high frequency cleaning events prevent biofouling from building up. Petuna will 

commit to clean nets at a frequency which ensures an average net score of below 3 (that is, 30% 

coverage of biofouling on the net surface). This effectively ensures that only clean nets are being 

cleaned, reducing the quantity of soluble and solid biofouling being released from the net cleaning. In 

addition to best management practises, there are a number of relevant draft management controls 

and license conditions that will be adhered to, to ensure protection of the marine estate in Storm 

Bay. In addition to best management practises, Petuna commits to comply with management controls 

and license conditions relating to net cleaning, to ensure protection of the marine estate in Storm 

Bay. 

  

5.1.1.5 Overall effect following implementation of mitigation measures 

Valuable learnings from over two decades of salmon farming in Tasmania have driven the 

development of the adaptive management framework proposed for Storm Bay. The monitoring, 

modelling and adaptive management techniques, proven in the Huon Estuary and the 
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D’Entrecasteaux Channel, will be implemented in Storm Bay to ensure that farming activities do not 

adversely affect ecosystem health, and do not lead to the deterioration of rare or sensitive habitats.  

 

Being a high energy site with prevailing south-easterly flows, conditions are favourable for dilution 

and exporting of nutrients into open ocean systems rather than transporting nutrients to sheltered 

areas close to fragile rocky reef habitats. In line with finfish farming globally, it is likely that there will 

be localised, reversible impacts on the sediments directly below the cages. Reduced benthic oxygen 

levels and a slightly elevated nutrient signature below the cages are possible but it is unlikely that 

these will result in far reaching, long term changes in ecosystem attributes.     

 

There should be no long-term effect on water quality from net cleaning, provided best management 

practices are applied across operations and licence conditions adhered to. 

 

5.1.2 Substrates and Fauna 

5.1.2.1 Recognised effects of farming emissions on substrates and benthic fauna 

It is well recognised that one of the most significant impacts from caged fish farming is organic 

enrichment of the sediments due to deposition of fish faeces and uneaten feed (Black et al., 2001, 

Keely, 2013).  Although trace contaminants can be present in the bio-deposits under fish farms (e.g. 

copper and zinc), the well-recognised changes to the benthos in the vicinity of feed-added 

aquaculture installations are associated with organic enrichment of the seabed. 

 

Depending on substrate type and current velocities, sedimentation of waste products in the vicinity 

of salmon farming can result in increased sediment organic matter, organic carbon, nitrogen, 

dissolved ‘free’ porewater sulfides, particulate acid-volatile sulfides, bottom cover by white sulfur 

bacterial (Beggiatoa spp.) mats, sediment-water exchanges of dissolved oxygen and reduction in 

ammonium and benthic macrofauna biodiversity (Hargrave, 2008). 
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Figure 70 Stylistic summary diagram of the potential types of ecological effects associated with enrichment 

from salmon aquaculture (from Keeley, 2013). 

 

Visible impacts of solid waste deposition are detectable through the collection of underwater video 

recordings.  This footage while useful can be affected by current, turbidity and swell, and in some 

instances assessments may only detect major change. Therefore, other environmental variables such 

as benthic infauna composition and physical/chemical measures are included in any routine 

environmental monitoring programme. 

 

The size of the farming footprint is strongly influenced by the bathymetry and hydrodynamic 

properties of the farm site, as strong currents will promote waste dispersion (Cromey et al. 2002).  

 

Adverse benthic impacts from organic enrichment are largely reversible, with significant recovery in 

the short term (3-12 months) after cessation of deposition and complete recovery within years 

(Keeley, 2013). Seabed recovery is dependent on the flushing characteristics of the environment, 

with well flushed sites experiencing higher levels of resuspension and oxygenation, increasing the rate 

of recovery.     

 

5.1.2.2 Expected levels of farming emissions 

5.1.2.2.1 Fish faeces and feed 

The volume of fish faeces and uneaten feed is provided in section 2.6.1.4.  

 

5.1.2.2.2 DEPOMOD deposition modelling 

The particulate deposition from this proposed development has been modelled using DEPOMOD 
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(DEPOsitional MODel), a computer particle-tracking model developed by Cromey et al. (2002) to 

enable prediction of the potential areas of impact from marine fish farms on the benthos.  The model 

predicts the initial deposition of particles on the seabed, and an added re-suspension model 

redistributes particles according to near bed current flow. This predictive modelling is based on the 

feed input volumes, site hydrology and bathymetry. The assimilative capacity of the receiving 

environment will determine the level of organic enrichment at any one lease site, and varies from 

lease to lease. DEPOMOD is a useful tool to predict the spatial extent and amount of carbon loading 

within and around the lease, and therefore to predict monitoring sites to better understand the 

organic enrichment footprint around lease sites. 

 

The DEPOMOD platform has a modular design with three major components, a grid generation 

module, particle trajectory model and a resuspension model. The three modules work together to 

integrate empirical field data to produce a series of spatially referenced model outputs.  

 

Grid generation module  

The first module is the grid generator which converts field derived bathymetric data into a uniform 

grid containing information on depth, pen positions and sampling station positions for the area of 

interest. Raw bathymetric data, collected by Marine Solutions during the Zone Assessment, was 

processed using a gridding algorithm in Surfer V11.6 (Golden Software) to produce a bathymetric 

grid covering the proposed farming zone (Figure 9). 

 

To produce fine-scale model outputs the grid generation module created a 13mx13m grid from the 

post-processed bathymetric data. Sixteen (16) pen positions, designated by Petuna, were then 

integrated into the resulting bathymetric grid prior to running the particle trajectory model.  

 

Particle trajectory module  

The particle trajectory module takes a series of estimates for parameters such as feed rate, feed 

wastage, feed digestibility and the hydrodynamics of the site to calculate the initial deposition of 

particles on the bathymetry grid produced by the grid generation module.  

 

Production schedules have the greatest influence on the structure and number of model runs 

required to accurately predict deposition over the production cycle. Production data was supplied by 

Petuna and modified by Marine Solutions to derive a daily feed rate for ingestion into the 

DEPOMOD model framework (kg.pen-1.day-1). 

 

The particle trajectory model requires individual model runs to be performed for any change in pellet 

diameter and or feed rates. Based on the production data provided 18 separate model runs, one 

representing each month, were performed to complete the full production cycle. The following 

parameter estimates were used during the particle trajectory phase. 

 

Settling velocities for both feed and faecal particles were estimated by the particle trajectory model 

within DEPOMOD using a normalised distribution around a mean value which is a standard method 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 139 

in the absence of empirical data shown in Table 22. 

 

Table 22 Particle trajectory model parameter estimates 

Parameter Estimate 

Water content of feed 9% 

Feed digestibility  79% 

Feed wastage (% of feed fed) 1% 

Carbon as % of feed (dry weight) 3mm = 44% 

4mm = 46% 

6mm = 47% 

9mm = 49% 

Carbon as % of faeces (dry weight) 20% 

Feed particle settling velocities 3mm Mean =  0.076 m.sec-1, SD = 0.0136  

4mm Mean =  0.082 m.sec-1, SD = 0.0146 

6mm Mean =  0.096 m.sec-1, SD = 0.0173 

9mm Mean = 0.122 m.sec-1, SD = 0.02196 

Faecal particle settling velocities Mean = 0.032 m.sec-1, SD = 0.011 

 

Hydrodynamics at the site were obtained from an ADCP deployment spanning approximately 42 

days and sampled at a frequency of every 10 minutes. Due to a limitation on the number of depth 

zones the DEPOMOD model can ingest, the full ADCP record was summarised into 5 discrete layers 

to cover the 36m of the water column.     

 

Resuspension module 

The re-suspension module takes the results of the particle trajectory model and redistributes 

particles according to near–bed current flow fields (obtained from the ADCP data) to predict the net 

carbon accumulated on the sea bed within the grid area. The resuspension model also has the 

capability to incorporate wind speed data to predict the effect of resuspension however due to the 

depth of the site it was decided not to enable this option in the model runs. 

 

Model Outputs 

Outputs from the carbon deposition models have been provided as Appendix 6 and consist of series 

of images following a standard nomenclature. Each file name indicates the model used (carbon 

deposition) and the numbered production stage (1-18).  All model outputs are georeferenced data 

layers and can be read and incorporated directly into any GIS software platform. The output from 

the peak production model is added below to highlight carbon deposition under worst case-scenario. 

 

5.1.2.2.3 Solid effluent stream from in-situ net cleaning 

The quantity of solid net fouling entering the water column via in situ net cleaning has been quantified 

in Improving Water Quality in Cage Finfish Aquaculture: Managing Net Biofouling (2011-2012). This study 

used a mass balance method that averaged biofouling from 18 nets sampled at different regions. This 

data provides a good benchmark for estimating the quantity of effluent produced from a single clean 

and on a per year basis utilising a mechanical in situ cleaner (MIC). The quantity of solid effluent 
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emissions for 120m circumference nets, based on 8-10 cleans per year is provided in Table 23. 

 

 Table 23 Mean total solids loading for blasting/suction in situ cleaning methodology per 120m pen and per 

total lease for year 

Analyte Total loading per cage (kg) Total loading per lease per 

year (kg) 

Solids 58.1 4,792.9 

 

Based on this data, and allowing for a conversion for 200m nets and for two grids, the total annual 

quantity of solids estimated at (4,792.9*2.16*2) = 20.71t. 

 

5.1.2.3 Evaluation of potential effects 

To inform management a series of models have been run and a selection presented here to assist in 

the evaluation of the potential environmental impacts. A single grid approximately central in the lease 

was modelled because it is considered representative of all potential grid locations in the lease, given 

the minimal variation in bathymetry and substrate observed over the proposed lease area.  

 

The average daily carbon deposition over the whole production period ranges from 0 gC/m2/day to 

approximately 13 gC/m2/day (Figure 71). It can be seen that the measurable footprint (>1 

gC/m2/day) is confined to the sea bed immediately underlying the active grid, and is contained within 

the lease boundary. The model predicts that particles will be deposited slightly south/south west of 

the cages. The depositional footprint reflects the use of the northern 8 pens as smolt pens prior to 

the introduction of the 8 southern pens for grow-out. 
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Figure 71 Average daily carbon depositional footprint over a full production cycle. The proposed lease 

boundary is shown as hashed line 

 

The cumulative carbon deposition over the 18-month production period ranges from 0 g m2 to 5,600 

g m2 (Figure 72). This plot demonstrates that all solids deposition over the entire production cycle is 

contained within 35m of the lease boundary.  
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Figure 72 The cumulative carbon depositional footprint over an 18-month production cycle. The proposed 

lease boundary is shown as hashed line 

 

 

Month 8 of the production cycle was the peak daily carbon depositional period (Figure 73). The 

predicted daily carbon loading in month 8 ranged from 0 g m2 just outside the gird area to 30 g m2 

under the cages. 
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Figure 73 The daily carbon depositional footprint during month 8. The lease boundary is indicated by the 

dashed line. 

 

There is evidence that a long-term carbon deposition loading of <2 gC/m2/day on the sea bed will 

have little impact on the benthic environment (Hargreave, 1994, Gillebrand et al., 2002). 

 

While there are areas directly below the active pens which will experience particulate deposition at 

rates >2 gC/m2/day, this is a temporary impact for the period of a production cycle (18 months) and 

the proposed lease area provides ample space for an effective fallowing regime.  

 

A study undertaken by Macleod, et al (2004) assessed the rate of sediment recovery after cessation 

of salmon farming at a lease located at North West Bay. Recovery was estimated from the 

assessment of the physiochemical status of the sediments as well as the benthic faunal community 

structure in comparison to nearby reference sites. The study found that after 2 years post-operation 

the sediment physiochemical characteristics had returned to baseline levels, while the benthic faunal 

community structure differed significantly. A follow-up study, Macleod, et al (2014) assessed the lease 
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after 10 years and found that the faunal community structure was also now consistent with those at 

the reference sites. It should be noted the study subject lease site was inshore and in relatively 

shallow water (14-20m), and as such the rate of recovery would expected to be longer than for the 

proposed lease site. This is because this site is located >5km off shore, in a higher energy and well 

flushed environment, and at double the depth of the study site (35-40m).  

 

Thus, while the actual time taken for complete sediment recovery is difficult to estimate, the offshore 

location of the lease and associated environmental characteristics will mitigate impacts to the 

underlying sediments and assist the seabed to recover more quickly.  

 

Petuna will adopt an adaptive management approach and adjust the duration of the fallowing period 

required to ensure appropriate seabed recovery prior to restocking (see section 5.1.2.5 for further 

details on mitigations). 

 

5.1.2.4 Other effects of farming operations 

5.1.2.4.1 Physical/structural disturbance of substrates and fauna. 

Physical disturbance to the substrates will be limited to the grid mooring system which will comprise 

the following components for each of the two grids: 

 12 3000 kg plough anchors 

 12 screw anchors  

 36 1500 kg plough anchors 

This infrastructure will only impact a very small fraction of the total lease area and thus the impact 

on substrates is expected to be negligible. 

 

Few benthic epifauna was observed in the zone through the Zone Assessment environmental survey, 

and there is expected to be minimal impacts on benthic epifauna, given the small disturbance 

footprint.  

 

5.1.2.5 Mitigation Measures 

5.1.2.5.1 Fish feeding regimes/feed wastage minimisation 

Minimisation of feed waste is of key importance to Petuna. It has implemented a feeding system 

including the following attributes to ensure efficient feeding and wastage minimisation: 

 Dual camera systems within each pen – this maximises feedback to the operators and 

provides a second level of assurance around minimising feed wastage with a second camera 

at depth; 

 Surface cameras to provide the operator with above water intelligence in lieu of distance 

between the pen and barge; 

 Real time environmental feedback for smart feeding decisions. This will include oxygen, 
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temperature and current speed information; 

 Ability to feed multiple pens concurrently – this allows feeding to occur at optimal times for 

the fish and also as a method to encourage nutrient dilution away from the site directly. 

Ongoing staff training and regular review of the feeding strategy and results will further assist to drive 

optimal feeding efficiencies and minimise potential feed wastage. 

 

5.1.2.5.2 In situ net cleaning protocols  

Refer to section 5.1.1.4.3. 

                                                                                                                      

5.1.2.5.3 Fallowing principles 

The proposed lease will be used as a production site whereby smolt are initially stocked, and grown 

out over an 18 month period to optimal size for harvest.  

 

In line with Petuna’s current farming practices and license requirements, the sediments underlying 

the lease will be routinely surveyed by underwater Remote Operated Vehicle (ROV) to determine 

any impact from fish feed and faeces deposition. An adaptive management strategy is used to respond 

to changes in the physical characteristics of the sediments through adjustment of future stocking 

densities and fallowing of pen bay positions. The substantial proposed lease area provides ample 

scope for fallowing, and this in combination with the high energy characteristics of the site will allow 

Petuna to ensure optimal sediment recovery prior to the pen being restocked. 

 

For more information on Petuna’s benthic monitoring regime refer to section 2.6.3.1. 

 

5.1.2.5.4 Monitoring and management response 

Proposed regulatory controls to mitigate potential impacts to substrates are prescribed in the 

following draft MFDP Management Controls: 

 There must be no significant visual, physio-chemical or biological impacts at or extending 35 

metres from the boundary of the lease area. 

 Lessees must ensure that farmed areas are fallowed as soon as practicable if bubbles of 

hydrogen sulphide and/or methane gasses form in the sediment and rise to the surface 

without physical disturbance of the seabed. 

In addition Schedule 3 and 3V of the license conditions will apply (or the equivalent EPA licence if the 

Finfish Farming Environmental Regulation Bill 2017 is enacted. Schedule 3V defines the requirements for 

the annual video survey to be completed under active pens (refer section 2.6.3.1). Relevant excerpts 

from Schedule 3 of a current Marine Farming License is as follows: 

 
1 Compliance with Environmental Standards  
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The licence holder must comply with the following environmental standards in carrying out operations on the 

marine farming lease area or lease areas to which this licence relates (the Lease Area):  

1.1 There must be no significant visual, physico-chemical or biological impacts at or extending 

beyond 35 metres from the boundary of the Lease Area. The following impacts may be 

regarded as significant.  

Visual impacts:  

 Presence of fish feed pellets.  

 presence of bacterial mats (e.g. Beggiatoa spp.).  

 presence of gas bubbling arising from the sediment, either with or without disturbance of 

the sediment, presence of numerous opportunistic polychaetes (e.g. Capitella spp., Dorvilleid 

spp.) on the sediment surface.  

In the event that a significant visual impact is detected at any point 35 metres or more from the 

lease boundary, the licence holder may be required to undertake a triggered environmental survey or 

other remedial activity determined by the Director.  

 

Physico-chemical:  

Redox  

 A corrected redox value which differs significantly from the reference site(s) or is < 0 mV at 
a depth of 3 cm within a core sample.  

Sulphide  

 A corrected sulphide level which differs significantly from the reference site(s) or is > 250 
uM at a depth of 3 cm within a core sample.  

Biological: 

 A 20 times increase in the total abundance of any individual taxonomic family relative to 

reference sites, an increase at any compliance site of greater than 50 times the total 

Annelid abundance at reference sites  

 a reduction in the number of families by 50 per cent or more relative to reference sites 

complete absence of fauna.  

 As natural environmental variation renders some locations more susceptible to significant 

changes in parameter values, the above thresholds will be considered in addition to baseline 
environmental information for determining the presence/absence of a significant impact.  

 

1.2 There must be no significant visual impacts within the Lease Area. The following impacts may 

be regarded as significant.  

 

Visual impacts within Lease Area  

 Excessive feed dumping.  

 extensive bacterial mats (e.g. Beggiatoa spp.) on the sediment surface prior to restocking.  

 spontaneous gas bubbling from the sediment.  

1.3 Where areas are fallowed due to visual impacts, the Lease Area shall not be restocked until the 

sediments have recovered to the satisfaction of the Director.  

 

These regulatory controls provide a clear framework for the adaptive management of potential 

impacts to sediments using best practice data collection and reporting protocols.  
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5.1.2.5.5 Statutory Environmental Monitoring and Management Program 

 

Refer to 5.1.1.4.2 for details of the Statutory Environmental Monitoring and Management Program 

  

5.1.2.6 Overall effect following implementation of mitigation measures 

The proposed lease is sufficiently large to accommodate a conservative fallowing regime with the 

option to move moorings and the grid system if necessary. This in combination with the fact that the 

proposed lease is high-energy and well flushed will minimise adverse impacts to the sediments. Any 

potential adverse impacts will be localised to within the lease boundary, and are reversible via the 

implementation of an effective fallowing regime.  

 

5.1.3 Marine Vegetation 

5.1.3.1 Recognised effects of farming emissions on marine vegetation 

Finfish farms produce multiple nutrient emission streams including from fish excretions, net washing 

and waste feed. These waste streams result in the release of both soluble and particulate nutrients 

(see section 5.1.1for more details). An increase in soluble nutrient release may result in increased 

production of micro and macroalgae if the assimilative capacity of the receiving environment is 

surpassed (Olsen et al. 2008).  

 

Ibbott et al. (2016) analysed data from a long-term monitoring program and from recent diver 

surveys to determine the potential broad-scale impacts of salmon farm development on macroalgal 

assemblages. The authors found no consistent patterns of change in macroalgal community structure 

over time (1992-2015) both at sites remote from salmon farming and at sites adjacent to salmon 

farming.  

 

Oh et al. (2015) investigated changes in macroalgal assemblages at a finer scale and found that there 

were significant differences in marine vegetation community structure within a few hundred meters 

of the lease area, however, impacts were not detectable beyond this. Changes were mainly seen in 

nutrient indicator species such as epiphytic, filamentous or opportunistic green algae (Oh et al. 2015). 

Data were collected in summer which may also have influenced the presence of indicator species.  

 

5.1.3.2 Expected levels of farming emissions 

5.1.3.2.1 Soluble nutrient emissions from stock/feed/faeces 

Refer to section 5.1.1.2.1. 

5.1.3.2.2 Soluble effluent stream from in-situ net cleaning 

Refer to section 5.1.1.2.2. 
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5.1.3.3 Evaluation of potential effects 

No marine vegetation was identified in the proposed zone during the zone assessment.  

 

Further afield, the risk of broader changes to marine vegetation within surrounding ecosystems is 

very low as is evidenced (and noted above) by Ibbott et al. (2016). Oh et al. (2015) also 

demonstrated that the risk of changes in macroalgal communities which are situated beyond 400 m 

to 1 km from the lease site is low. The nearest rocky reef shoreline is approximately 3.5 km from 

the proposed zone. 

 

Despite the low risk that offshore finfish farming poses to macroalgal communities, it is important to 

consider the policy guidelines for the EPBC listed species Macrocystis pyrifera, which occurs around 

Tasmania. M. pyrifera is listed as a threatened community under the EPBC Act. Federal Government 

guidelines were used as a framework to identify potential impacts of marine farming operations on 

Storm Bay M. pyrifera populations. The Federal Government has released policy guidelines that set 

out criteria for assessing ‘significant’ impacts under the EPBC Act for actions impacting on matters of 

national environmental significance (Department of the Environment, Water, Heritage and the Arts, 

2009). 

 

To assess the potential impact of marine farming operations in Storm Bay on M. pyrifera populations, 

these significant impact criteria were addressed. Of the eight criteria, none were triggered (Table 

24). 

 

Table 24 Significant impact criteria for critically endangered and endangered ecological communities 
(DEWHA 2009) 

Criteria Possible Explanation 

Reduce the extend of an ecological community N M. pyriferia does not occur in the 

immediate area 

Fragment or increase fragmentation of an ecological 

community, for example by clearing vegetation for 

roads or transmission lines 

N 

Adversely affect habitat critical to the survival of an 

ecological community 

N As a standalone production 

system, Petuna’s proposed lease 

in Storm Bay poses limited to no 

risk of adversely affecting habitat. 

However, should more farms 

commence in the area the 

cumulative effect must be 

understood 

Modify or destroy abiotic (non-living) factors (such as 

water, nutrients, or soil) necessary for an ecological 

community’s survival, including reduction of 

groundwater levels, or substantial alteration of 

surface water drainage patterns 

N 

Cause a substantial change in the species composition 

of an occurrence of an ecological community, 

including causing a decline or loss of functionally 

important species, for example through regular 

burning or flora or fauna harvesting 

N M. pyriferia does not occur in the 

immediate area 

Cause a substantial reduction in the quality or 

integrity of an occurrence of an ecological 

community, including, but not limited to:  

N M. pyriferia does not occur in the 

immediate area 
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Criteria Possible Explanation 

– assisting invasive species, that are harmful to the 

listed ecological community, to become established, 

or  

– causing regular mobilisation of fertilisers, herbicides 

or other chemicals or pollutants into the ecological 

community which kill or inhibit the growth of species 

in the ecological community, or 

Interfere with the recovery of an ecological 

community 

N M. pyriferia does not occur in the 

immediate area 

 

This assessment considers only the impact of Petuna’s proposal on the M. pyrifera population. 

However, the approved conservation advice for giant kelp marine forests suggests threatening 

processes are complex and include changes in nutrient availability commensurate with increased sea 

surface temperatures, along with broad scale changes in oceanic circulation and weather patterns. 

Observations in coastal Tasmania indicate M. pyrifera persists in areas with external nutrient inputs, 

despite rising water temperatures in those areas.  Areas which continue to support M. pyrifera 

communities include river and estuary mouths, adjacent to effluent outfalls and around seal colonies 

– all areas which have elevated nutrient levels. For this reason, Petuna is committed to support the 

ongoing monitoring of the presence/absence and health of M. pyrifera communities in the near- and 

far-field areas adjacent to aquaculture development in Storm Bay. See below for discussion of 

monitoring and management measures.  

 

 

5.1.3.4 Mitigation Measures  

5.1.3.4.1 Monitoring and management response 

Petuna recognises that baseline monitoring of macroalgae in Storm Bay region is essential to 

understanding the inferred impact of nutrient loads on macroalgae, and specifically M. pyrifera.  

Current condition and abundance of M. pyrifera is established and forms the baseline of a continuous 

monitoring program into the health of this species.  

 

The Indicative Storm Bay Environmental Monitoring Program prepared by the EPA designates inshore and 

deepwater reef monitoring sites in Storm Bay as part of the BEMP (refer Appendix 9). The sites have 

been identified from the CONNIE3 nutrient dispersion modelling undertaken by IMAS. The 

proposed monitoring program includes the following: 

 Baseline assessment of inshore reef sites using Reef Life Survey methodology at 5 year 

intervals; 

 Rapid annual assessment of inshore reef sites; 

 Annual underwater video survey of deep reef sites. 

 

5.1.3.4.2 In situ net cleaning protocols 

Refer to 5.1.1.4.3. 
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5.1.3.4.3 Statutory Environmental Monitoring and Management Program 

 

Refer to 5.1.1.4.2 for details on the Statutory Environmental Monitoring and Management Program 

 

5.1.3.5 Overall effect following implementation of mitigation measures 

The proposed development is highly unlikely to interfere substantially with, or alter marine 

vegetation in Storm Bay. This is due in part to the relatively sparse occurrence of marine vegetation 

in the immediate vicinity of the proposed lease site. While marine vegetation has potential to be 

affected by coastal and marine development the risks from this proposed development is considered 

low.  

 

Petuna supports the development of a whole-system modelling and monitoring approach for the 

ongoing adaptive management of finfish aquaculture in Storm Bay.  

 

5.1.4 Birds 

5.1.4.1 Migratory bird species listed under international agreements (e.g. 

JAMBA/CAMBA/ROKAMBA) 

Migratory species are those animals that migrate to Australia and its external territories, or pass 

though or over Australian waters during their annual migrations. Under the EPBCA, listed migratory 

species are those listed in the following international agreements to which Australia is a party: 

 Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention); 

 China-Australia Migratory Bird Agreement (CAMBA); 

 Japan-Australia Migratory Bird Agreement (JAMBA); 

 Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA). 

The proposed site is within the potential habitat range of several migratory marine bird species (all of 

which are listed in Table 16) that have the potential to be attracted to the proposal. Of these 

species, only the following have officially been reported from within 10 km of the proposed site 

according to records held within the ALA or the NVA (as of 14/06/2016 in both cases), or the 

Birdlife Tasmania database (as of September 2017): 

 southern royal albatross Diomedea epomophora sensu stricto  

 wandering albatross Diomedea exulans 

 bullers albatross Thalassarche bulleri 

 shy albatross Thalassarche cauta  

 yellow-nosed albatross Thalassarche chlorohynchos 

 grey-headed albatross Thalassarche chrysostoma 

 black-browed albatross Thalassarche melanophris  

 sooty albatross Phoebetria fusca 
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 light-mantled sooty albatross Phoebetria palpebrata 

 southern giant petrel Macronectes giganteus 

 northern giant petrel Macronectes halli 

 Wilson’s storm petrel Oceanites oceanicus oceanicus 

 white-chinned petrel Procellaria aequinoctialis 

 grey petrel Procellaria cinerea 

 flesh-footed shearwater Ardenna (Puffinus) carneipes 

 sooty shearwater Ardenna (Puffinus) grisea  

 short-tailed shearwater Ardenna (Puffinus) tenuirostris  

 long-tailed jaeger (Stercorarius longicaudus) 

 Artic jaeger (Stercorarius parasiticus) 

 Pomarine jaeger (Stercorarius pomarinus) 

 white-bellied sea-eagle Haliaeetus leucogaster  

 red necked stint Calidris ruficollis  

 Caspian tern Sterna caspia 

 crested tern Sterna bergii 

 

5.1.4.2 Roosting, nesting and feeding sites 

5.1.4.2.1 Roosting and nesting 

The proposal is situated in the open ocean, which is not suitable for roosting or nesting habitat for 

any of the bird species listed in Table 16 or  

Table 13, as roosting and nesting are terrestrial activities for these species.  

 

The area in which the proposal is located is not within 500 m or 1 km line of sight of known eagle 

nests, the nearest of which are on Betsey Island according to the Tasmanian Natural Values Atlas. 

Betsey Island is also the location of the nearest marine bird breeding colonies, with Wedge Island 

also being relatively close and supporting smaller colonies. 

 

5.1.4.2.2 Foraging 

The Storm Bay area is however considered to be a Biologically Important Area7 based on foraging 

habitat for the following species: 

 black-faced cormorant Phalacrocorax fuscescens 

                                                

7 BIA data are spatially defined areas where aggregations of individuals of a regionally significant species are known to 

display biologically important behaviours such as breeding, foraging, resting or migration. The term has no legal status 
or regulatory significance, but are useful indicators on the relative importance of habitat. Other than the crested tern, the 
list of species for which Storm Bay constitutes a BIA has been extracted from tables available from the Department of 
Environment and Energy website; the crested tern has been added to the list based on expert opinion from Birdlife 
Tasmania. 
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 crested tern Thalasseus bergii 

 common diving-petrel Pelecanoides urinatrix 

 little penguin Eudyptula minor 

 short-tailed shearwater Ardenna tenuirostris 

 shy albatross Thalassarche cauta (sensu stricto) 

 soft-plumaged petrel Pterodroma mollis 

 sooty shearwater Ardenna grisea 

Each of these species forage in oceanic habitats (almost exclusively, with the exception being the 

black-faced cormorant) by diving or skimming for food, either aerially or from the water surface. 

Surface feeding involves swimming at the surface and capturing or scavenging prey as it bobs to the 

surface. Some species will dive from the surface in pursuit of prey, while others will plunge dive from 

the air. 

 

5.1.4.3 Potential Impacts 

Potential impacts on birds from the present proposal for aquaculture activities include the following: 

 

Habitat loss  

Some offshore foraging habitat will be lost to species as it becomes enclosed within netting and 

infrastructure. The proposed location is not suitable for roosting or nesting habitat, thus potential 

impacts are limited to loss of foraging habitat.  

 

Changes in behaviour, distribution and abundance 

Some bird species are likely to be attracted to the proposal by resource availability, which could 

result in altered home ranges, population sizes and/or migratory behaviour. This is limited to species 

that are known to be present or are likely to occur within or near the proposed lease area.  

 

As well as appearing as a visible food source to birds already in the area, aquaculture facilities can 

generate significant scent trails downwind from their operations, particularly from the fish food and 

from the live fish themselves. These scent trails are carried and dispersed downwind by the prevailing 

winds. There are no data available on the distance and persistence of these scent trails, or of the 

sensitivities of different seabird species to these trails. However, it is known that these seabird 

species can and do forage up to several thousands of kilometres from their colonies during the 

breeding season, and some circumnavigate the globe over the Southern Ocean during non-breeding 

seasons. Any winds from NNE-WNW are likely to carry scents from fish farms into Storm Bay and 

potentially farther into the Southern Ocean south and southeast of Tasmania. The scent trails will 

potentially act as attractants to the albatrosses, petrels, prions, etc., present in the area. The seabirds 

typically fly upwind following a scent trail (olfactory foraging) then switch to visual location of prey 

closer to the source of the trail. The seabirds typically travel throughout a 24h period, and will travel 

as far at night as during the day. 

 

Entanglement and bird strike 

Birds may be killed or injured by entanglement when attempting to enter and/or exit the bird-proof 
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netting surrounding the exposed pen area. Birds may also collide with infrastructure such as the feed 

barge, which can cause injury or death.  

 

Disorientation from lighting 

On-lease lighting can cause disorientation to birds, particularly during low-light and low visibility 

periods. This has the potential to result in bird strikes with equipment and infrastructure. 

 

Risk of Ingestion and/or entanglement with marine debris 

There is a risk of birds directly ingesting and/or being entangled in marine debris from farming 

operations. Marine debris also poses a risk to colony breeders on nearby islands if it was to restrict 

access to burrows.  

 

5.1.4.4 Mitigation Measures 

Petuna’s operations are undertaken in accordance with the prescriptions of its Bird Protocol, which 

covers comprehensive reporting on bird interactions, mitigative infrastructure such a seal-proof bird 

nets (SPBN), and rescue procedures in the case of entanglements. Petuna’s Bird Protocol is an 

important component of the Wildlife Interaction Plan, and Environmental Management System more 

generally, and ensures compliance with marine farming requirements and all other relevant 

legislation. The protocols help Petuna minimise bird interactions in relation to the manageable 

aspects of potential impacts outlined in 5.1.4.3. The three main aspects of the Petuna Bird Protocol 

are: 

1. Exclusion (passive mitigation) 

2. Removal of entrapped and entangled birds 

3. Recording and reporting of incidents 

Under these protocols, all staff must take all reasonable and practical measures to minimise adverse 

interactions with any waterbirds and birds of prey encountered. 

 

5.1.4.4.1 Bird netting and other exclusion mechanisms 

The attraction of birds to marine farms can be decreased by removing opportunities for birds to 

forage around the sites. Petuna’s main strategy for minimising wildlife interactions is based on 

implementing infrastructure that excludes wildlife from entering a pen. Birds will be excluded from 

pens by nets. Nets can prevent aerial predation on farmed fish, as well as reduce opportunities to 

scavenge feed pellets.  

 

Birds will however attempt to gain access to the pens through the nets and may do so if there are 

holes in netting or places where the netting has not been securely fastened to the surrounding 

structure. Birds can also become entangled in the netting whilst attempting to enter or exit the 

enclosure. To maximise effectiveness and limit breaches and entanglements, Petuna’s netting on site 

will adhere to the following: 
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 Netting will be high tensile mesh with  50 mm square size (a maximum of 115 mm grid 

squares are allowed in accordance with the relevant marine farming management protocols), 

which will be sufficiently small to keep out the smallest local marine birds (e.g. little penguins 

and little pied cormorants), fastened securely to all enclosure boundaries and supported in 

the centre of the pen by a buoyant ‘mouse wheel’ stand or similar; 

 Multiple layers of netting may be incorporated in the design; 

 Regular netting inspections will be undertaken above and below the water – underwater 

nets will be inspected weekly, and above water nets almost daily. Inspection protocols 

include procedures for immediate repair upon identification of damage and protocols to 

ensure that netting is maintained clear of the water. Net maintenance and associated wildlife 

interactions will be logged in a database; 

 One way gates will be utilised within enclosures, in order to function as escape hatches for 

birds that become trapped. 

These specifications (or very similar) have been utilised effectively on other Petuna leases to 

minimise bird intrusions into pens. Given that the species that could possibly enter pens within the 

proposed lease area (see tables from section 4.2.4 and section 4.2.6) are essentially the same suite of 

species dealt with on current leases, or at least have very similar life strategies and feeding styles, the 

netting and exclusion designs should be equally effective within the proposal area. 

 

5.1.4.4.2 Protocols for managing bird entanglements 

Seabirds require specialised techniques when being rescued, handled and rehabilitated. Petuna has 

trained its staff in these special requirements, with employees completing a course run by Jason 

Wiersma from the Forest Practices Authority. Jason has two decades of experience handling and 

rescuing birds and believes that Petuna's track record of bird entanglements and incidences are 

impeccable, being close to zero. Jason believes Petuna’s minimal interactions with birds is due to 

advances in technology and low gauge nets (as specified in exclusion measures above). 

 

Regular inspections will ensure that if birds are entangled in netting they will be removed as soon as 

practicable following entanglement. Live birds will be released wherever practical. As per Petuna’s 

Bird Protocol, records will be kept on all entanglements, including outcomes. 

Removal protocols to be followed by staff are as follows: 

Entangled Bird 

 The bird is to be carefully removed from the pen and photographed for record keeping 

purposes. The photograph can be used to accurately identify species and in some instances 

the age of the bird; 

 Entangled birds must be covered (e.g. wrapped in dark towel or jumper) before they are 

removed. Covering them minimises stress to the bird and the chance it may attack staff. The 

towel or jumper must never be thrown but rather gently draped over the bird; 

 In the case of an eagle or other bird of prey do not to attempt to remove. Immediately notify 

regional manager or wildlife management officer who will organise removal by qualified 

person e.g. vet, DPIPWE wildlife officer or registered wildlife carer; 
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 If the bird displays obvious signs of injury, it is to be kept for veterinary treatment; 

 If a staff member cannot remove bird, then report to Works Crew Supervisor (or appointed 

farm based bird officer) to organise removal as per the first point above. 

Bird Trapped in Pen 

 If a staff member identifies a bird trapped within a pen they should attempt to remove it 

immediately if possible, (see removal procedure below) and report the number and species 

of entrapped bird/s the Aquaculture Manager;  

 Holes repaired in bird net, or replacement organised once birds have been removed from 

the pen to prevent re-entry; 

 Maximum time for removal once a bird has been identified as trapped in pen is 5 days, or 

120hrs; 

 If the removal of the bird is unsuccessful within 48hrs of bird being identified in pen, 

Aquaculture Manager must be contacted as a matter of priority by the relevant Works Crew 

Supervisor. 

At any time, if a staff member is concerned about the welfare of birds interacting with salmon farms, 

this should be communicated to the Aquaculture Manager. 

Bird in Pen Removal Procedure  

 Identify the prevailing wind direction; birds will take off more easily into the wind, so make 

the escape gap toward the wind; 

 Untie net from appropriate place on pen and lower to water level for at least 5 stanchions; 

 Untie and pull back bird net to the centre of the pen as far as possible in the same area that 

the net has been lowered; 

 Use a kayak or small inflatable to enter the pen and position yourself behind bird(s) to 

encourage it/them to exit the pen; 

 A staff member in kayak/dinghy must be wearing a wet suit or PFD3 life jacket and plastic 

gloves are to be worn when handling carcasses or entangled birds; 

 Carcasses are to be put into garbage bags and disposed of in rubbish bins at the land base. If 

a species is suspected to be rare or threatened, the carcass(es) will be placed in a freezer 

until a specialist can confirm identification. In the cases of confirmed rare and threatened 

species the Tasmanian Museum and Art Gallery will be contacted and offered the carcasses 

for their collection, and occurrence data will be lodged with the Tasmanian Natural Values 

Atlas. 

 

5.1.4.4.3 Maintenance regime for inspection and repair of bird nets and other 

exclusion devices 

Nets will be inspected regularly (once a week underwater, almost once a day above water) for the 

following: 
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 Holes (potential points of entry); 

 Birds within pens (species, abundance and condition to be documented); 

 Points of entanglement; 

 General condition, points of weakness, etc. 

These inspections will inform maintenance procedures, such as in-situ repairs of small points of 

weakness or holes, and if this is not possible the removal of nets for replacement or repair on land. 

 

5.1.4.4.4 Marine debris clean-up 

To prevent entry of rubbish into the marine environment Petuna has developed a Marine Operations 

Waste Management Plan and all staff have been trained to implement this Plan. This will prevent 

excessive accumulations of debris that could be harmful and/or disruptive to avifauna. Petuna will 

implement a regular cleaning schedule of surrounding waters and nearby coastal areas that may be 

subject to the deposition of debris according to current and tidal movements. Petuna has 

implemented the ‘Adopt a Shoreline’ approach to other near-coastal leases and may implement the 

same strategy around Storm Bay if required. This is a company-run initiative that targets stretches of 

shorelines that can be impacted by Petuna leases and results in the deployment of staff to maintain 

the environmental values of the areas through rubbish removal. 

 

5.1.4.4.5 Lighting 

The proposal will not involve the use of marine vessels outside of daylight hours, apart from possible 

intermittent small vessel activities involved with security procedures. Therefore the potential for 

birds to become disoriented at night by the use of floodlights on vessels, or collide with marine 

farming infrastructure as a result of this disorientation is considered to be low. 

 

The bird species with the highest risk of disorientation and/or collision from lighting on site is 

considered to be the short-tailed shearwater (but other oceanic species such as prions, diving-petrels 

and petrels may also be impacted), which could interact with site lighting when coming and going 

from roosting colonies at Fort Direction and Betsey Island during dusk and dawn.  To mitigate this 

risk, site operations will not include illumination of vessels and/or infrastructure during the periods 

one hour either side of dawn and dusk during the months of September to April (inclusive) when the 

species may be present locally, other than lease marker and vessel lighting required for navigation 

safety.  

 

The proposed underwater lighting has been designed specifically to focus all light downward and 

minimise horizontal diffusion. It will be deployed between 3-7 m depth, which will minimise 

illumination above the surface of the water. 

 

5.1.4.4.6 Mitigation of scent trails 

Petuna’s operating procedures require feed to be stored in sealed containers at all times, including 

when being transported to the lease. Feed is then transferred to the pens through enclosed 
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pipework, and thus is not exposed to the environment until it reaches the pens, at which time it is 

rapidly taken up by the fish. 

 

The above controls will limit the odour emissions from fish feed by ensuring that it is enclosed at all 

times during transport to the lease, on-lease storage and transfer to pens during feeding.  

 

Proposed MFDP management controls relevant to bird interactions include: 

3.13.11 Where bird netting is deployed lessees must ensure that nets are made of netting of a 

maximum 115mm square mesh and conform to the visual controls at section 3.9.  

3.13.12 Lessees must ensure that avifauna entangled in bird netting is removed as soon as is 

practicable following entanglement. 

 

5.1.4.5 Overall effect following implementation of mitigation measures 

The proposed management controls are largely utilised on existing Petuna leases and have proved to 

be effective in minimising adverse bird interactions. The bird management protocols utilised by 

Petuna at other marine farms have been highly effective at limiting interactions with infrastructure 

and preventing mortality. It is expected that interactions will occur at the proposed site, but it is 

uncertain whether they will occur at a different frequency to near coastal leases. The species that 

could possibly interact with pen infrastructure within the proposed lease area (Table 13 and Table 

16) are essentially the same suite of species experienced at Petuna’s current leases (or at least have 

very similar life strategies and feeding styles). However, the off-shore location of the proposal could 

mean that there will be less interaction with near coastal species such as cormorants, while not being 

far enough out to sea to be within the primary foraging habitat for most oceanic species. 

Consequently, most of the species within Table 16 are predicted to occur infrequently around the 

lease area and can thus be expected to have infrequent interaction with the infrastructure and 

present a low risk. When potentially harmful interactions do occur, the proposed mitigation 

measures in the form of net design, protocols for entanglement, and regular inspections, are 

expected to be equally effective in the proposed lease as they have been elsewhere. 

 

The risk of entanglement and/or ingestion with marine debris impact can be significant at the level of 

individual birds, but is unlikely to be significant at the species or population level. All of the wide-

ranging species potentially present in the area are already highly likely to be exposed to residual risk 

of ingesting marine debris even without the proposal. With the proposed mitigation outlined below 

the increased risk from this potential impact will be reduced to a negligible level. 

 

Nonetheless, novel and unexpected interactions could be possible due to the off-shore location. 

Comprehensive monitoring and recording will be undertaken to ensure that Petuna can respond 

appropriately should novel and/or unexpected interactions arise due to the location of the proposal. 

In addition, some novel mitigation measures have been included to suit the off-shore environment, 

such as the proposal to minimise illumination during the dusk and dawn periods within the potential 

shearwater season.  
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Overall, because the proposal overlaps with potential foraging habitat only (with no conceivable 

impacts to terrestrial roosting and/or breeding sites), and has a low predicted frequency of 

interaction with most birds, due to the location and the habitat present (particularly in relation to 

threatened species), it is expected that the proposed mitigation measures for the proposed lease will 

be sufficient to result in minimal harmful interactions with birds. 

 

5.1.5 Marine Mammals 

5.1.5.1 History of marine mammal interactions at existing sites 

Past reporting from other salmon aquaculture companies indicates that wildlife interaction in the 

south-east region is mainly due to seals and rarely dolphins. 

 

The number and type of seal interactions across the entire industry is variable from year to year, 

with the number of translocations/removals and mortalities between 2010 and 2016 varying 

substantially and not showing any statistical correlation with increasing salmon production. Seal 

mortalities during this time numbered 86, which is an average of 17.2 deaths a year (Lea, Hindell and 

Cummings, 2016).   

 

Seal interactions at salmonid farms in Tasmania include the following: 

 fish predation through nets, reducing and damaging stock; 

 physical breach of the predator nets requiring removal/translocation; 

 boarding of boats or farming superstructure presenting risk to staff; 

 congregation around the farm which can stress fish and reduce feeding rates;  

 deaths typically associated with entanglement in predator exclusion infrastructure, (Lea et al., 

2016). 

Dolphin deaths within aquaculture leasees due to interaction with infrastructure occurs infrequently 

within operations in Southeast Tasmania, with a total of four deaths attributed to drowning since 

2014 (Marine Conservation Program, unpub. data). 

 

However, the full suite of marine mammals listed in Table 15 and Table 16 have the potential to 

interact with the proposal, with the extent of risk varying according to the likelihood of species 

presence and their specific ecologies. 

 

5.1.5.2 Potential Impacts 

Potential impacts on marine mammals may include:  

 Behavioural and physiological issues: trapping and relocation of seals from marine farming 

areas may cause animals to experience stress; 
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 Species may be attracted to the pens as a foraging resource, which may alter population 

numbers, distributions and dispersal behaviour. This risk is expected for pinnipeds in 

particular, based on interactions with near-shore aquaculture facilities; 

 Seals may become habituated and desensitised to disturbance levels around marine farms, 

which can result in problematic and potentially dangerous interactions with staff; 

 Marine mammal species, including dolphins, whales and seals may become entangled in 

netting, ropes or pen infrastructure, resulting in injury or death;  

 Species may collide with infrastructure and/or vessels; 

 Species may be physically or acoustically excluded from particular patches of habitat; 

 Species may be disturbed and impacted by changes in human activity (e.g. noise and lighting, 

increased vessel traffic), which could be equivalent to habitat degradation. Acoustic risks also 

include impeding communication between conspecifics. 

 

5.1.5.3 Mitigation Measures 

Petuna commissioned IMAS (Lea et al., 2016) to report on seal habitat and populations in and around 

Storm Bay, as well as a review of seal and salmon farm interactions in Tasmania, and 

recommendations for improvement in seal interaction management through this proposal. 

The following is an excerpt from this report: 

 

1. State of the art net design and predator exclusion practices. As mandated in the Seal 

Management Framework (2014) (Government 2014) predator exclusion net breaking strain must be rated 

at 70 or 350kg/bar depending on mesh size. Over engineering in terms of net strength would not be 

disadvantageous at this new site, given the potential for an influx of seals from nearby Tasman island in the 

advent of net breaches by seals and/or weather events. As entanglements and other operational interactions 

are by far the largest source of fur seal/aquaculture interactions (and mortality) currently, it is clear that 

improving pen design will greatly reduce the number of adverse seal interactions.  

 

2. Better data collection/improved reporting procedures. Data extracted for this report came from 

many sources and these were sometimes contradictory or simply incomplete (e.g. data for some years was 

underrepresented). An industry-wide directed data collection protocol, such as a shared spreadsheet, and 

training for its use, would facilitate easier and more accurate reporting. Some suggestions to improve this are:  

• Train staff on how to collect relevant information (e.g. identification of seal species and sex, rating effects of 

interaction, seal size, and condition after interaction).  

• Train staff on how to interpret seal behaviours. Seals exhibit a wide range of natural and human/lease 

interactive behaviours. The misunderstanding of seal behaviour can have significant ramifications for 

individuals or management aims.  

• Use iPads (or similar device) for data collection in the field.  

• Create drop down menus on spreadsheet columns for entering consistent data terms across farms and 

industry.  

• Use water-proof paper and a pen (not pencil) if paper datasheets are used.  
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3. Reinforcement of negative seal behaviours. Ensure that company policy not to feed ‘morts’ to seals 

is upheld under all circumstances. Feeding of seals may provide short-term distraction but will likely result in 

repeat visitation, acclimatization to humans, and potentially elevated aggression of individual seals.  

 

4. Use of deterrents. Continued use of experienced staff for deployment of seal deterrents as mandated in 

the Seal Management Framework (2014) and for training of new staff members in their use.  

 

5. Use of anaesthetics for captured seals. All animal sedation has risks. Darting of free-swimming seals 

should not occur. 

  

5.1.5.3.1 Details of marine mammal interaction plan 

Petuna operations are undertaken in accordance with the prescriptions of its Wildlife Interaction 

Plan, which covers interactions with marine mammals, including management control methods, seal 

and cetacean management, and reporting procedures. 

 

5.1.5.3.2 Seal netting – tensioning and stiffening 

Netting and maintenance will be the primary means of reducing seal interactions within the proposed 

lease area. This will involve: 

 seal jump fences extending above the pen handrails – these aerial seal predator nets are a 

large component of Petuna’s seal mitigation strategy going forward and they are used widely 

on its farming sites to restrict seals gaining access to the stocked fish by climbing over the 

handrail of the cages; 

 use of heavily weighted and high tensile cage netting - Petuna currently uses Aqualine cages 

with the sinker-tube weighting system;  

 regular removal of stock mortalities from pens, to reduce seal attraction; 

 regular dive inspections to check for holes and ensure correct tensioning and positioning.  

Dive inspection of the integrity of all underwater nets will be conducted on a weekly basis and any 

issues are recorded and documented in the Net Maintenance and Wildlife Interaction Database. 

Above water exclusion measures will be viewed on an almost daily basis with a more formal 

inspection. This rigorous and methodical inspection will also entered into the Net Maintenance and 

Wildlife Interaction Database.  

 

All passive deterrents and exclusion measures will be applied and constructed in accordance with 

DPIPWE seal management protocols and continually reassessed and improved as new methods are 

developed.  

 

5.1.5.3.3 DPIPWE seal management protocols 

Although registered to do so, Petuna does not enact any State-regulated humane destruction 

protocols or deterrent management options as a strategy to manage wildlife. Although seals 

interacting with existing farms cause numerous safety issues, destroying ‘troublesome’ wildlife or 
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actively deterring them through means other than infrastructure is not a part of Petuna’s Wildlife 

Interaction Plan and Petuna has no intention of changing its position on humane destruction or use of 

deterrents to manage wildlife on any farm.  

 

The following draft management controls relevant to marine mammals are proposed: 

 Lessees must notify the Nature Conservation Branch of DPIPWE in the event that any marine 

mammals are found entangled in marine farming equipment. 

 Lessees must ensure that any predator control of protected wildlife (within the meaning of the 

Wildlife Regulations 1999) is conducted with the approval of the Manager of the Nature 

Conservation Branch of the DPIPWE or any other person acting on that person’s behalf and in the 

case of seals in accordance with relevant seal interaction management protocols of the DPIPWE. 

 Feeding of seals must not occur in any marine farming zones or marine farming lease areas covered 

by the marine farming development plan. 

 Baited trap lines or “tease lines” may only be deployed by an officer employed in the Nature 

Conservation Branch of the DPIPWE or officers or a person(s) who holds a permit to do so under the 

Wildlife Regulations 1999. 

 

5.1.5.3.4 Cetaceans   

Petuna’s experience at its other marine farm leases is that dolphins typically have little interaction 

with pens. Government regulations stipulate that all measures must be taken to prevent any possible 

entanglement of marine wildlife and Petuna has never had a dolphin entanglement. This is possibly 

due to the sinker ring design of enclosure nets, which maintain net-wall rigidity and strength. This 

design will be implemented in the current proposal.  

 

Measures to minimise detrimental whale interactions are discussed in detail in section 5.1.6.1.3 (in 

relation to the threatened species) but equally apply to all cetaceans, and are thus summarised here. 

The mitigation of impacts to cetaceans will rely on the prevention of entanglement as well as the 

avoidance of general disturbance. 

 

Entanglement and physical exclusion 

 Ongoing ‘housekeeping’ will be undertaken at the lease, involving the regular maintenance of 

infrastructure, the removal of redundant nets, ropes and moorings, and the removal of all 

waste from the leases. These actions will minimise the operational footprint to only what is 

actually being used at any point in time, decrease obstructions, and decrease potential 

attractants to the lease area, thereby decreasing the likelihood of interactions and 

entanglements.  

 Cetaceans have been considered in pen design, with respect to pen spacing, placement, and 

by utilising a minimalist design that prevents redundant ropes, which could be potential 

points of entanglement. Mooring lines will also be coloured to increase visibility. White lines 

with a dark fleck being will be primarily used, with red secondary lines and no use of green 

or blue. 

 At maximum production, only 2 grids will be stocked at any one time. Thus, the actual area 
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of lease utilised at any point in time is much less than the total lease area. This ensures a 

minimum of 1km between stocked grids. This operational method will substantially reduce 

the risk of whales and dolphins transiting the lease area being ‘funnelled’ into narrow spaces 

between stocked grids where risk of entanglement or other detrimental encounters are 

increased. 

 In the unlikely event of an entanglement, DPIPWE will be contacted immediately through the 

whale hotline of the Marine Conservation Program. Where possible, vessel operators will 

monitor entanglement situations, with due regard for the safety of the vessel and the whale, 

until specialist teams arrive. Workers will attempt to cut an entangled whale free, as the 

attached line provides a safe working line for the disentanglement team and the stressed 

animal presents a significant safety risk. 

 Physical exclusion and decreased availability of habitat is not considered likely to be a 

consequence of this proposal because only a relatively small area of sea will be impacted by 

infrastructure and activities (less than 0.6% of the Storm Bay surface area). Thus, no 

additional mitigation is proposed for this aspect. 

General disturbance 

 To further minimise potential cetacean interactions, whenever cetaceans are seen in the 

area, Petuna vessels will operate in accordance with the National Guidelines for Whale and 

Dolphin Watching and the closely associated Tasmanian guidelines prescribed by the Marine 

Conservation Program of DPIPWE. These guidelines include restrictions on vessel speed and 

distance from the animal(s). If individuals, particularly whales, are observed to be spending 

extended periods around the lease, DPIPWE will be contacted for further advice.  

 Vessel and acoustic disturbance are also recognised threats to whales in particular.  Any 

increase in vessel traffic or underwater noise associated with vessels and farm infrastructure 

has the potential to disturb, and may lead to avoidance of the area. Petuna’s farm 

infrastructure will not generate any sub-surface noise and vessels will operate in accordance 

with the National Guidelines for Whale and Dolphin Watching, which are designed to keep 

vessels distant from animals and have specifications on engine use (thereby controlling 

resultant noise) when animals are in the area. 

The following draft management controls relevant to cetaceans are proposed: 

 Lessees must notify the Nature Conservation Branch of the DPIPWE in the event that any marine 

mammals are found entangled in marine farming equipment.  

 Lessees must ensure any predator control of protected wildlife (within the meaning of the Wildlife 

Regulations 1999) is conducted with the approval of the manager of the Nature Conservation 

Branch of the DPIPWE or any other person acting on that person’s behalf and in the case of seals in 

accordance with relevant seal interaction management protocols of the DPIPWE. 

 

5.1.5.4 Overall effect following implementation of mitigation measures 

The proposed management controls are largely utilised on existing Petuna leases and have proven to 

be effective in minimising adverse interactions with marine mammals and preventing mortality. 
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Nonetheless, even with mitigation, the proposal is expected to attract seals, as is the case for most 

salmon aquaculture farms in Tasmania. Seal management at most aquaculture sites requires 

continuous attention and control. The most effective way in dealing with seals is through the use of 

exclusion measures. This will be achieved at the proposed site through best practice net design, 

installation and maintenance, including systematic inspections and maintenance of pens and ongoing 

record keeping to document and better understand seal (and other marine mammal) behaviour.  

 

In addition to seals, the proposed lease is located in an area that may be used by other marine 

mammals (such as dolphins and whales) as part of seasonal migration, or for foraging. The likelihood 

of interactions with dolphins or whales is considered very low based on their expected frequencies 

in the area and based on limited interaction with marine farming infrastructure elsewhere. It is 

acknowledged however that the off-shore location within Storm Bay could put the proposal at 

greater risk of interaction with cetaceans than in-shore leases. Subsequently, large marine mammal 

activity around the proposed lease area will be monitored closely to ensure that risks of interaction 

can be managed continuously and observational data on cetacean movements can be collected and 

analysed for ongoing management. In addition, cetacean specific mitigation measures have been 

incorporated into the operational procedures of the proposal and in project design.  

 

Should novel and unexpected interactions occur that are not adequately mitigated by Petuna’s design 

and operational strategy, comprehensive monitoring and recording will ensure that Petuna can 

respond appropriately.  

 

5.1.6 Threatened Species 

5.1.6.1 Potential impacts on threatened species, communities and habitats listed 

under the EPBCA and the TSPA 

The majority of threatened species with the potential to occur in Storm Bay and thus interact with 

the proposal are birds or marine mammals, and have thus already been discussed in earlier sections8 

(5.1.4 and 5.1.5). However, we provide here some additional consideration of two eagle species, and 

the southern right and humpback whales. These species are given additional consideration because of 

particular environmental sensitivity, and/or at the request of by the regulator during the early 

planning phases. 

 

Additional threatened species or communities that have a low-moderate likelihood of occurrence in 

the area of the proposal include the red handfish, the spotted handfish, and giant kelp forests. The 

Zone Assessment environmental survey did not identify any species of handfish or giant kelp in the 

proposed zone area. The assessment did however establish the presence of the TPSA vulnerable 

Gunn’s screw shell (Gazameda gunnii). Consequently, a detailed assessment of potential impacts on 

this species is also provided. Potential impacts on the giant kelp marine forests are discussed in 

                                                

8 With the expected interactions based on the potential impacts of the proposal, the number of records of 

species in the area, the quality of habitat in relation to species ecology, and the predicted frequencies of 

occurrence in the area 
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section 5.1.3. 

 

5.1.6.1.1 Gunn’s Screw Shell 

Gunn’s Screw Shell (Gazameda gunnii) is a native gastropod belonging to the family Turritelidae that 

lives sub-tidally and offshore in sand and mud, and being most prevalent in coarser-grained substrata 

from depths of 3-80 m (Groves, 2011).  A Tasmanian mollusc study conducted by Groves and de 

Little (2014) found G. gunnii was common in south-east Tasmania and present in almost half of all 

dredge samples collected. 

 

A number of live and dead specimens of G. gunnii were identified during the Zone Assessment 

Environmental Surveys, which triggered a targeted survey of increased sampling density in 

accordance with DPIPWE requirements. 

 

 
Figure 74 Map showing sites where G. Gunnii specimens were detected.   

 

G. gunnii is listed as vulnerable under the Threatened Species Protection Act 1995 (TSPA).  

The primary potential impacts of the proposal upon G. gunnii are direct physical impacts from 

moorings, etc., and loss of habitat due to changed conditions, including from organic enrichment 
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directly below active pens from solid deposition, which could alter particle size, redox potential and 

other characteristics of the sediments. These potential impacts are considered to be relatively minor, 

primarily due to the small scale of the proposal relative to the extent of equivalent habitat in the 

remaining area of Storm Bay beyond the footprint.  

The aquatic surface area of Storm Bay is approximately 60,000 ha. The proposed marine farming 

zone is 430 ha, which thus constitutes less than 0.5% of the surface area. In addition to only being a 

small fraction of the total Storm Bay area, within the lease zone, only a small proportion of the area 

will be stocked at any time. Thus, some areas may be temporally still available as habitat during 

rotations. Nonetheless, even if the entire lease area is considered as lost habitat, the area of potential 

impact in the context of Storm Bay is negligible, given that the majority of Storm Bay provides 

equivalent suitable habitat for the species. Similarly, the potential for direct impacts and the 

proportion of potential habitat physically lost from moorings is extremely low due to the small 

physical footprint of the design. Consequently, the proposal is not expected to lead to any 

measurable decrease in the size of the G. gunnii population in Storm Bay, nor materially reduce the 

area of occupancy of the population. 

 

The proposed development will not preclude the species from habitat critical to its survival and is 

not large enough to fragment populations or modify, destroy, remove, isolate or decrease habitat to 

the extent that populations are likely to decline in Storm Bay.  

 

While it is likely that individual G. gunnii will be impacted within the lease area, it is also likely that this 

habitat would only be impacted during the period of occupation by aquaculture operations, and upon 

cessation of aquaculture, this habitat would likely revert to suitable habitat over a period of time. 

 

The breeding cycle of the species is unknown; however, due to the large availability of habitat in 

Storm Bay it is unlikely that the proposed development will disrupt the breeding cycle of this species.  

A comment made by Groves and de Little (2014) suggests the listing of G. gunnii under the TSPA was 

due to a perceived threat of competition from the introduced Maoricolpus roseus. This invasive 

species is not introduced by Salmonid farming practices nor are any other invasive species that 

potentially pose a threat to G. gunnii. There is also no known disease that poses a threat to the 

survival of G. gunnii and none will conceivably be introduced by the proposal.  

 

DPIPWE administer the issuing of permits to take G. gunnii under the Threatened Species Protection Act 

1995 (TSPA), and have advised Petuna that a permit in will not be required for the proposed activity 

in relation to the potential impacts on G. gunnii. 

 

5.1.6.1.2 White bellied sea eagle and Wedge-tailed eagle 

Potential impacts to these species are similar to the impacts identified in section 5.1.4 relating to 

birds in general. They include: 
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 Nest disturbance – with possible disturbance being visual and/or auditory, both of which are 

unlikely due to the distance to the nearest terrestrial breeding sites. Physical disturbance of 

a nest is not possible from the proposal location; 

 Marine debris – likely to be a very low risk of marine debris lodging within eagle habitat and 

potentially impacting habitat use; 

 Entanglement through attempted predation or scavenging – a known occasional impact at 

fish farms in near coastal environments, and possible within the oceanic area of the current 

proposal, due to the large foraging ranges of these species. 

The risk of entanglement is the most serious in relation to the current proposal. Entanglement 

of an eagle can cause physical damage (e.g. lacerations or bone breaks) leading to potentially 

lethal infections and/or impairment. Prolonged entanglement can result in eagles drowning, or 

can reduce the fitness of an individual such that survival following release is unlikely.  

 

5.1.6.1.3 Southern right whales and humpback whales 

Potential threats to these species can be classified into three main categories: 

 Direct physical interaction (entanglement or other infrastructure collision, vessel strike); 

 Habitat degradation/disturbance (chronic noise and marine pollution); 

 Physical exclusion (depending upon the location and configuration of leases and 

infrastructure, whales may be excluded from social or calving areas or otherwise block or 

otherwise deter migration/access routes). 

As a minimum, both entanglements and collisions can cause physical damage (e.g. lacerations) to 

whales, which can cause infection and impairment. Prolonged entanglement can harm and kill 

individual whales, or can reduce the fitness of an individual through limitation of mobility, swimming 

and/or feeding, as well as breathing impairment. There is a risk of whale entanglement with any 

underwater infrastructure (netting, mooring lines, etc.), particularly for cows with young naïve calves 

that remain in areas for extended periods. Humpback whales are frequently entangled in nets, fishing 

equipment and marine debris on Australia’s east and west coasts, but each species is equally at risk 

from physical interaction with aspects of this proposal.  Entanglement is a recognised threat in the 

Conservation Management Plan for the Southern Right Whale 2011-2021, although no entanglements are 

known to have occurred in Tasmania. 

 

It is not known if whales are less likely to detrimentally interact with stationary aquaculture nets and 

associated infrastructure than with mobile fishery equipment and marine debris. It is plausible 

however that stationery infrastructure is less of a threat as the whales learn to avoid where the 

infrastructure is. This could explain that lack of reported interaction with Tasmanian marine farming 

infrastructure in general. Indeed, although whales have been observed adjacent to Petuna (and other 

salmon producers) leases, no interactions are known to have occurred at any time in the history of 

salmon aquaculture in Tasmania. It is acknowledged however that extant leases may not necessarily 

be located within whale migratory routes. 

 

The development of infrastructure could lead to the physical exclusion or displacement of whales 
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from preferred habitats and/or disrupt movements. Significant displacement has the potential to 

reduce breeding success by forcing animals to reproduce in more marginal environments and by 

increasing their exposure to other risks. 

 

5.1.6.2 Mitigation Measures 

5.1.6.2.1 Gunn’s Screw Shell 

The major impact on G. gunnii is likely to occur directly below the active pens from solids deposition, 

which could alter particle size, redox potential and other characteristics of the sediments. Mitigation 

measures for impacts on sediments similarly apply to G. gunnii and are provided in section 5.1.2.5.  

 

5.1.6.2.2 White bellied sea eagle and Wedge-tailed eagle 

Nest disturbance 

Each of these species are sensitive to nest disturbance. Management guidelines applied to terrestrial 

developments within Tasmania specify that potentially disturbing activities within 500 m or 1 km line 

of sight of an eagle nest cannot be undertaken during the breeding season, when these species are 

most sensitive to disturbance. There is no evidence to suggest that an oceanic disturbance could 

impact nesting sensitivity at a greater distance than these terrestrial guidelines. The nearest known 

nests for these species are located on Betsey Island and are well outside of these buffer distances. 

The proposal will not include any potentially disturbing activities within 1 km of Betsey Island. No 

breeding habitat is therefore likely to be impacted by the proposal nor to require any specific 

mitigation. 

 

Marine debris 

Although these species may detrimentally interact with marine debris, there is no reason to suggest 

they will do so to a greater degree than the general suite of birds discussed in section5.1.4. Thus, the 

general mitigation measures discussed therein are considered to be sufficient for mitigating potential 

impacts of debris on these species. 

 

Entanglement and attempted access to pens 

The exclusion measures that will be in place for bird species in general have been found to be 

sufficient for preventing access of eagles into pens at Petuna’s other marine leases. In the unlikely 

case of an eagle entanglement the Petuna Bird Protocol specifies that staff will not attempt to remove 

the bird but will immediately notify the regional manager or wildlife management officer who will 

organise removal by qualified person, i.e. vet, DPIPWE wildlife officer or registered wildlife carer. 

This method has been successfully used on other Petuna leases. 

 

The following draft management controls relevant to eagles are proposed: 

 Lessees must remove redundant, dilapidated or loose marine farming structures and equipment from 

the lease area as directed by the Secretary.  

 If any part or parts of marine farming structures or equipment break away from the lease area, 

lessees must take action as soon as is reasonably possible to recover those structures and equipment 
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and return them to the lease area or otherwise dispose of them in an appropriate manner. 

 Where bird netting is deployed lessees must ensure that nets are made of netting of a maximum 

115mm square mesh and conform to the visual controls at section 3.9.  

 Lessees must ensure that avifauna entangled in bird netting is removed as soon as is practicable 

following entanglement. 

 

5.1.6.2.3 Southern right whales and humpback whales 

 

Entanglement and physical exclusion 

An important measure to mitigate potential impacts to whales is to ensure ongoing ‘housekeeping’ is 

undertaken at the lease; this will involve regular maintenance of infrastructure, the removal of 

redundant nets, ropes and moorings, and the removal of all waste from the leases. These actions will 

minimise the operational footprint to only what is actually being used at any point in time, and 

decrease potential attractants to the lease area, thereby decreasing the likelihood of interactions and 

entanglements.  

 

Whales have also been considered in pen design, with respect to pen spacing, placement and by 

utilising the most efficient design that prevents redundant ropes which could be potential points of 

entanglement. Mooring lines will be coloured to increase visibility. White lines with a dark fleck being 

will be primarily used, with red secondary lines and no use of green or blue. 

 

At maximum production only 2 grids will be stocked at any one time. Thus, the actual area of lease 

utilised at any point in time is much less than the total lease area. This ensures a minimum of 1km 

between stocked grids. This operational method will substantially reduce the risk of whales and 

dolphins transiting the lease area being ‘funnelled’ into narrow spaces between stocked grids where 

risk of entanglement or other detrimental encounters are increased. 

 

In the unlikely event of an entanglement, DPIPWE will be contacted immediately through the whale 

hotline of the Marine Conservation Program. Where possible, vessel operators will monitor 

entanglement situations, with due regard for the safety of the vessel and the whale, until specialist 

teams arrive. Workers will attempt to cut an entangled whale free, as the attached line provides a 

safe working line for the disentanglement team and the stressed animal presents a significant safety 

risk. 

 

Physical exclusion and decreased availability of habitat is not considered likely to be a consequence of 

this proposal because only a relatively small area of sea will be impacted by infrastructure and 

activities. Thus, no additional mitigation is proposed for this aspect. 

 

General disturbance 

To further minimise potential whale interactions, whenever whales are seen in the area, Petuna 

vessels will operate in accordance with the National Guidelines for Whale and Dolphin Watching and 
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the closely associated Tasmanian guidelines prescribed by the Marine Conservation Program of 

DPIPWE. These guidelines include restrictions on vessel speed and distance from the animal(s). If 

individuals are observed to be spending extended periods around the lease, DPIPWE will be 

contacted for further advice.  

 

At this point, Petuna cannot use sonar acoustic deterrents due to ASC certification requirements, 

but if this status changes in the future these may also be applied as a part of an integrated avoidance 

strategy. 

 

Vessel and acoustic disturbance are also recognised threats in the Conservation Management Plan for 

the southern right whale.  Any increase in vessel traffic or underwater noise associated with vessels 

and farm infrastructure has the potential to disturb, and may lead to avoidance of the area. Vessels 

will operate in accordance with the National Guidelines for Whale and Dolphin Watching, which are 

designed to keep vessels distant from animals and have specifications on engine use (thereby 

controlling resultant noise) when animals are in the area. The guidelines include the following 

provisions: 

 Vessels moving at slow speed and with no wake (i.e. Less than 8 knots) should not approach 

any closer than 100 m to a whale; 

 Vessels under steam should not approach any closer than 300 m; 

 Withdraw immediately if the whale shows any kind of disturbance; 

 Do not approach from the rear of the animal. 

The following draft management controls relevant to whales are proposed: 

 Lessees must notify the Nature Conservation Branch of DPIPWE in the event that any marine 

mammals are found entangled in marine farming equipment. 

 If any part or parts of marine farming structures or equipment break away from the lease area, 

lessees must take action as soon as is reasonably possible to recover those structures and equipment 

and return them to the lease area or otherwise dispose of them in an appropriate manner.  

 Lessees must maintain marine farming structures and equipment in a serviceable condition on lease 

areas held by them. 

 

5.1.6.3 Overall effect following implementation of mitigation measures 

5.1.6.3.1 Gunn’s screw shell 

The proposal is highly unlikely to interfere significantly with the persistence potential of G. gunnii in 

the area, nor likely to require any specific mitigation. Largely, this is due to the relatively small area of 

habitat potentially impacted, compared to the available habitat that will remain in Storm Bay. In 

addition, the proposed development is not expected to introduce new threats to the species. While 

this species has potential to be affected by coastal and marine development, the risks from this 

proposed development are considered very low.  
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5.1.6.3.2 White bellied sea eagle and wedge-tailed eagle 

The management protocols proposed for eagles (which include general bird mitigation measures) are 

derived from mitigation measures tried and tested on other Petuna leases. The bird management 

protocols utilised by Petuna at other marine farms have been highly effective at limiting interactions 

with infrastructure and preventing mortality. When potentially harmful interactions do occur, the 

proposed mitigation measures in the form of net design, protocols for entanglement, and regular 

inspections, are expected to be equally effective in the proposed lease as they have been elsewhere. 

 

Should novel and unexpected interactions occur due to the off-shore location, comprehensive 

monitoring and recording will be undertaken to ensure that Petuna can respond appropriately.  

 

Overall, because the proposal overlaps with potential foraging habitat only (with no conceivable 

impacts to terrestrial nesting sites), it is expected that the proposed mitigation measures for the 

proposed lease will be sufficient to result in minimal harmful interactions with eagles. 

 

5.1.6.3.3 Southern right whales and humpback whales 

The likelihood of interactions with whales is considered very low based on their expected 

frequencies in the area and based on limited interaction with marine farming infrastructure 

elsewhere. It is acknowledged however that the off-shore location within Storm Bay could put the 

proposal at greater risk of interaction with cetaceans than near coastal leases. Subsequently, large 

marine mammal activity around the proposal area will be monitored closely to ensure that risks of 

interaction can be managed continuously and observational data on cetacean movements can be 

collected and analysed for ongoing management. In addition, cetacean specific mitigation measures 

have been incorporated into the operational procedures of the proposal and in project design. By 

incorporating a minimalist design, with large inter-pen spaces and high-visibility lines, Petuna have 

endeavoured to minimise the chances of physical entanglement. In the unlikely event of an 

entanglement, DPIPWE will be contacted immediately through the whale hotline of the Marine 

Conservation Program and the situation monitored. To avoid general disturbance the proposal 

includes specifications that staff will follow State and national guidelines in relation to boat distances 

from animals and vessel noise. 

 

Because the proposal only covers a fraction of the surface habitat in Storm Bay (<0.5%), the area 

should still be able to be used by these whales as a transit route, as well as for longer term 

aggregations. The nearby Frederick Henry Bay, which is more suitable as a calving and socialising area 

(a large expanse of shallow, sheltered water with a sandy bottom and gentle bathymetric gradient), 

will not be impacted by the proposal.   

 

Should novel and unexpected interactions occur that are not adequately mitigatated by Petuna’s 

design and operational strategy, comprehensive monitoring and recording will ensure that Petuna can 

respond appropriately.  

 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 171 

5.1.7 Geoconservation  

5.1.7.1 Potential impacts on sites of geoconservation significance listed on the 

Tasmanian Geoconservation Database 

There are no sites of geoconservation significance in, or within 5km, of the proposed zone, thus 

there will be no impact by this proposed project.  

 

5.1.7.2 Mitigation Measures 

No mitigation measures are required, as there will be no impact on sites of geoconservation 

significance.  

5.1.7.3 Overall effect following implementation of mitigation measures 

There will be no impact on sites of geoconservation significance.  

 

5.1.8 Chemicals 

5.1.8.1 Proposed usage of chemicals including antifoulants, therapeutants (such as 

antibiotics) and disinfectants 

Disinfectants 

Disinfectants are used to prevent the spread of diseases and are an important component in ensuring 

appropriate biosecurity management at aquaculture sites. The most common disinfectant used is 

“Virkon”. Virkon is a multi-purpose disinfectant effective against viruses, bacteria and fungi. Its usage 

is controlled based on a risk assessment in the Biosecurity and Disease Management Plan. It is 

typically used in footbaths at land-based facilities to disinfect farm equipment such as dive bags prior 

to transfer between sites. Expected usage associated with this proposal is 20-40kg per year. 

 

Therapeutants 

Aqui-S is a registered anaesthetic for fish and used for various husbandry procedures including weight 

checks and health checks for AGD. Expected usage is up to 2 litres per year. 

 

As outlined in section 2.5.3, Petuna will avoid the use of antibiotics unless animal welfare becomes 

compromised. Any antibiotic usage is administered in accordance with the Biosecurity and Fish 

Health Management Plan based on the results of culture and sensitivity testing. Antibiotic usage by 

Petuna at its existing marine farm sites has reduced substantially in the last 2 years due to effective 

vaccination and animal husbandry practices, and this trend is expected to continue in this proposal.  

 

Antifoulants 

There will be no antifoulants used through this proposal, as the industry has phased out its use due 

to environmental concerns.  

 

Fuels and Oils 
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Diesel fuel, unleaded fuel and oils will be stored at the shore base, for refuelling of vessels. Diesel fuel 

will also be stored on the Feed Barge for on-lease refuelling of small work vessels.  

 

5.1.8.2 Recognised localised and system-wide effects of chemical usage on water 

quality, the benthic environment and other fauna  

Virkon contains simple inorganic salts and organic acids, and has been developed to biodegrade to 

potassium and sulphate ions, as well as simple inorganic salts. These compounds are harmless and 

thus do not pose a risk to water quality, or aquatic fauna.  

 

5.1.8.3 Public health risks 

Oxytetracycline (OTC) is a broad spectrum antibiotic, and was the subject of a risk assessment 

undertaken in 2007 by Food Standards Australia and New Zealand (FSANZ) on OTC levels in wild 

fish and farmed salmon. The assessment examined the OTC levels in wild caught fish near marine 

farms as well as farmed salmon, and determined that based on the OTC levels recorded, there was 

no risk to public health due to the consumption of wild fish or farmed salmon (FSANZ, 2013). 

 

5.1.8.4 Mitigation Measures 

5.1.8.4.1 Proponent management plan specific to the management of chemicals and 

environmental consequences of usage and chemical waste management 

 

Petuna operates a comprehensive Environmental Management System (EMS) which incorporates 

specific management protocols for the use, storage and disposal of chemicals, including a Materials 

Storage Handling and Waste Disposal Management Plan. The EMS is subject to annual BAP and ASC 

audits to ensure the ongoing adequacy of, and compliance with these provisions. Petuna’s EMS is 

discussed in more detail in section 5.1.16, and a summary is attached as Appendix 1.  

 

Out-of-date chemicals and empty containers are disposed of via a registered waste contractor such 

as Toxfree and recorded in a materials and waste inventory. A register of chemicals is kept on each 

site/lease, as well as copies of the MSDS for each chemical/hazardous substance. Dangerous 

chemicals training is available for staff where required,  

 

Chemical storage and handling, and refuelling, is undertaken in accordance with the following 

standards, legislative documents and internal EMS procedures/documents: 

 Australian Standard AS1940 

 Labelling of Workplace Chemicals CoP (Safe Work Australia) 

 Managing risks of hazardous Chemicals CoP (Safe Work Australia) 

 WHS-SF-013 – Labelling chemicals 

 ENV-07 Materials Storage Handling and Waste Disposal Plan 

 WHS-091 Chemical Register 
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 WHS-107 WHS Inspection Checklist 

 WHS-135 Chemical Inspection Checklist 

 Refuelling Standard Operating Procedures 

5.1.8.4.2 Management Controls 

Proposed MFDP controls relating to the use of chemicals include the following: 

 All chemical use must comply with the requirements of the Agricultural and Veterinary 

Chemicals (Control of Use) Act 1995. 

 

5.1.8.5 Overall effect following implementation of mitigation measures 

There is minimal chemical use associated with the operation of a marine farm, and all usage is 

managed in accordance with Petuna’s EMS, which ensures adequate controls are in place to mitigate 

environmental or safety risks associated with handling, storage and disposal of chemicals and 

hazardous substances. As such, the impact of chemical usage on the environment is expected to be 

negligible.  

 

5.1.9 Species Escapes 

5.1.9.1 Recognised ecological effects of escaped stock 

Potential environmental and ecological concerns associated with escaped stock include the 

establishment of feral populations, disease/parasite transfer from escaped stock to native fish 

populations and the impact on native fish populations through predation and/or competition for food. 

 

A study in 2003 undertaken by TAFI in conjunction with the TSGA undertook research into 

salmonid escapes in Macquarie Harbour, the location of a large existing aquaculture industry. It 

investigated the post-escape feeding activities of escaped fish and identified that escapees lose 

condition due to reduced feeding in the wild (Steer and Lyle, 2003). 

 

A further study in Macquarie Harbour by Abrantes et. al, (2011) used biochemical, isotope and fatty 

acid analyses to determine whether escapees feed on native fauna. It identified that only a small 

proportion of the escapees sampled successfully fed on native fauna, and thus the majority of 

escapees cannot transition from a feed based diet to a diet consisting of native fauna. While both 

studies identified the need for further research in this area to validate these results, they both 

suggest that escapees will not successfully feed, and thus survive, post-escape.  

 

There are no wild salmon populations in Tasmania and the farmed salmon are all females, eliminating 

the possibility of reproduction of escapees. Thus there is no risk of long-term establishment of 

escapee populations as they will likely not survive due to the inability to transition to a natural diet, 

and cannot reproduce in the wild.  
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5.1.9.2 Spread of disease from escaped fish 

The Tasmanian salmon industry is free of all major diseases that affect salmonid farming regions 

overseas. There is also no evidence to date that farmed Tasmanian salmon species have transferred 

any diseases to native fauna. Given the low rate of disease in farmed salmon and the low escape 

rates, the risk of disease being spread to native fish population is considered very low. 

   

5.1.9.3 Mitigation Measures 

5.1.9.3.1 Risk minimisation strategies 

The minimisation of species escapes is of paramount importance for Petuna, not only due to the 

potential for adverse ecological effects but also the potential cost to the business of lost stock. 

 

Petuna has developed a Fish Escape Prevention and Response Plan incorporating the following key 

commitments: 

 Petuna will identify, conduct and document site specific environmental and operational risk 

factors for containment when a new site is established; existing sites have appropriate 

standard operating procedures (SOP) that are based on risks previously identified; 

 Petuna will make every effort to ensure the integrity of the farming infrastructure deployed 

at its farming sites, and that stocks of fish are adequately contained; 

 Petuna will take all the necessary measures to prevent escapes during all fish transactions – 

stocking, transfers, grading, harvesting and net changing; 

 Even with reasonable precautions, unforeseen events may result in the loss of fish from pens.  

If such events do occur, Petuna has in place contingency plans for managing the 

consequences of such an event. 

 This plan incorporates the following measures to prevent species escapes: 

 appropriate engineering design and installation of net-pen and mooring infrastructure; 

 ongoing inspection and maintenance to ensure the integrity of the infrastructure; 

 fish transfer and handling protocols; 

 ongoing stock inventory management;  

 staff training in mitigation and escape response procedures. 

 

5.1.9.3.2 Management Controls 

Proposed MFDP management controls relating to fish escapes include the following: 

 Lessees must not intentionally release into State waters fish of the species authorised in the relevant 

marine farming licence unless authorised to do so by that licence. 

 Lessees must report to the Manager Marine Farming Branch any significant incident of fish escapes 

within 24 hours of becoming aware of the escape. A significant escape is defined as any loss of licensed 

species to the marine environment in excess of 1000 individuals at any one time. 
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 Lessees must recover escaped fish when and in a manner as directed by the Secretary. 

Petuna has ensured that its Escape Response Plan incorporates these reporting and compliance 

controls. 

 

5.1.9.3.3 Protocols for managing escape events 

Petuna’s Fish Escape Prevention and Response Plan incorporates protocols for responding to escape 

events including the provision of escape response kits on all feed barges. It incorporates a plan for 

loss minimisation and containment, and regulatory reporting requirements.  

 

5.1.9.4 Overall effect following implementation of mitigation measures 

Given the comprehensive escape minimisation and response protocols outlined above, the risk of an 

escape event is considered low. In the unlikely event of a species escape, the escapee stock is very 

unlikely to impact on the existing marine ecosystem as stock will not survive or reproduce in the 

wild, and are free of major fish bacterial and viral diseases.  

 

5.1.10 Disease 

5.1.10.1 Recognised ecological effects of disease 

As outlined in section 5.1.9.2 there is no evidence within the Tasmanian salmonid industry of disease 

being transferred from farmed to wild fish, thus the risk of disease transfer to natural ecosystems is 

considered low.    

 

5.1.10.2 Assessment of potential biosecurity risks to marine farming operations in 

leases and shore base facilities held by other salmonid growing companies 

Petuna consulted with the other salmonid growing companies operating in southeast Tasmania during 

early project planning in order to identify potential biosecurity risks and ensure proposed marine 

farm locations provided adequate separation distance between marine farming zones. The minimum 

distance between Petuna’s proposed lease site and any other companies’ existing or proposed lease 

site is 4 km (to Tassal’s proposed lease to the east of Petuna’s propose lease). Petuna and Tassal 

agreed that this distance was adequate to mitigate the risk of pathogen transfer between leases to an 

acceptable level.  

 

This distance is greater than what currently exists in Tasmania’s salmon farming regions. 

 

As this is Petuna’s first proposed development in the south-east of Tasmania, it provides an 

opportunity to plan operations from a ‘clean slate’, and thus not be constrained by legacy 

procedures, infrastructure, vessels or equipment. This also means that all vessels, equipment and 

infrastructure will be new and designed and/or procured specifically for this proposal, and will only 

be used for this marine farming zone. This eliminates a key disease transmission vector, which greatly 
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reduces biosecurity risk associated with this development. 

 

Advice provided by the Planning Authority 

The Planning Authority (PA) sought advice from the Chief Veterinary Officer (CVO), DPIPWE, 

regarding disease and biosecurity issues associated with the proposed salmon farming developments 

within Storm Bay. The CVO considered modelling outputs from CSIRO Connie 3 for all existing and 

proposed sites within Storm Bay. Advice received from the CVO regarding biosecurity and 

separation distances included; 

 Separation of salmon farms by distance is aimed at reducing the risk of transmission of disease 

pathogens in the water column.  While this is an important aspect of biosecurity it must be 

considered in association with other risks of disease introduction such as movement of staff, 

boats and fish between and around sites. 

 Separation of farms as a biosecurity measure relies on the fact that the likelihood of infection 

declines over distance.  There is usually an initial rapid decline in the likelihood of disease with 

distance but a risk may still remain over longer distances.  This decline over distance is due to 

a number of factors, principally the dilution of the pathogen with distance and the reduction in 

infectivity of the pathogen over time. 

 The risk of spread of a disease pathogen in the water column is dependent on a number of 

variables such as water temperature and salinity which impact the pathogens survival.  

Different pathogens will survive for differing periods in the water column. 

 The risk of spread can also be impacted by things such as the size of farms – the larger the 

farm the more likely it is to become infected if exposed to a risk due to the greater number of 

fish being exposed.  

 Water flows in Storm Bay drive quite variable movements of any particle based on point of 

release and season, with possible movements of infective material in the order of 10-30 km 

over 24hrs. 

 There is no separation distance that can be applied to reduce the potential risk of spread of 

infective material in the water column between sites in Storm Bay to zero. Separation of 

companies within Storm Bay needs to be based on the acceptable level of risk. 

 A separation distance between companies of approximately 5km would provide some 

protection but would not be a complete barrier. Reduced distances would be considered 

appropriate where agreement exists between affected companies. 

 To make the most of separation distances, especially of leases under management of different 

companies, companies need to adhere to best practice disease and biosecurity management 

practices to address the risks. 

 Storm Bay would be considered by the CVO as a single area from a disease management 

perspective and deemed to be contiguous with existing salmon farming sites in the northern 

section of the D’Entrecasteaux Channel and on the western side of the Tasman Peninsula.  In 

an emergency animal disease response these areas would be considered as one region and all 

leases in the area would be regarded as at risk. 
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5.1.10.3 Mitigation Measures 

Petuna practices a preventative health strategy that requires a high standard of biosecurity and fish 

husbandry procedures and maintains optimal nutrition in the stock. These elements are essential for 

fish welfare and subsequent fish production performance. The Petuna Biosecurity and Fish Health 

Management Plan (BFHMP) is imperative to maintaining these high standards. 

 

The BFHMP incorporates Standard Operating Procedures (SOPs) that ensure Petuna’s operations 

reflect best practice biosecurity and health management. These documents consider potential risks 

to fish health in all aquaculture operations, and provide information on how staff can perform tasks 

safely for themselves and for the fish. The SOPs promote consistency of how procedures are 

performed and ensure compliance with best practice management, as well as providing a feedback 

mechanism to promote continuous improvement. They are also used as a training tool for staff 

education. 

 

The SOPs are developed to optimise the health and welfare of farmed stock. This includes 

consideration of stress reduction to fish, promoting a healthy immune system, reducing physical 

damage to fish and optimising the growing environment. They also aim to prevent the introduction of 

new diseases, maintain the impact of endemic diseases and reduce the potential spread of endemic 

diseases and marine pests to other biosecurity zones. 

 

Operational activities considered in the BFHMP include: 

 Smolt transfer 

 Water quality monitoring 

 Harvest operations 

 Routine health checks 

 Disease investigations 

 Weight checks 

 Communication and reporting strategies for fish health 

 Staff training 

 Biosecurity 

 Medicated feed usage. 

 

A standardised approach to fish health and biosecurity through the implementation of the BFHMP 

will minimise disease and subsequently the use of therapeutants and disinfectants. While it is 

impossible to definitively state that no antibiotics will be used due to the possibility of emerging 

diseases or for fish welfare, Petuna’s aim is to minimise antibiotic use as much as is practicable.  

 

The BFHMP has been developed in accordance with the TSGA Biosecurity Program, which is 

attached as Appendix 2. This Program was developed in 2014 to ensure an integrated approach to 

the management of biosecurity across the industry, and has been ratified by all salmon producers in 

Tasmania.  

 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 178 

Proposed MFDP controls relating to disease mitigation include the following: 

 Any suspected disease must be notified to DPIPWE in accordance with the Animal Health Act 

1995. 

 Lessees must remove dead fish from cages in accordance with any direction from the 

Secretary. 

 Lessees must participate in any fish health management plan or fish biosecurity program as 

directed in writing by the Chief Veterinary Officer or Director Marine Resources. 

 

5.1.10.4 Overall effect following implementation of mitigation measures 

Petuna’s commitment to best practice biosecurity and fish health management through conformance 

with the BFHMP ensures that the risk of disease to both farmed stock and wild fish populations is 

minimised through appropriate mitigation protocols.  

 

5.1.11 Waste Streams Disposed on Land 

5.1.11.1 History of mortalities including effect of mass mortality events  

There is no known data relating to historical mass mortality events in Storm Bay.   

 

Mortalities have been estimated at 7.5% of the total biomass, and occur due to health issues, handling 

events, seal predation and water quality changes. Petuna constantly strives to reduce this mortality 

rate, as it is a substantial cost to the business in terms of both lost revenue and environmentally 

responsible disposal of the mortalities.  

 

5.1.11.2 Dilapidated or broken equipment 

Dilapidated or broken equipment will be removed from lease sites as soon as is practicable and 

transported to the shore base for repair or disposal. 

 

5.1.11.3 Soluble and solid waste streams from land-based maintenance of antifouled 

nets 

There will be no land-based net cleaning or maintenance undertaken as part of this proposal. All net 

cleaning will occur in-situ and any major pen/net maintenance will be outsourced to equipment 

suppliers.   

 

5.1.11.4 Bloodwater 

All blood water resulting from the harvesting will be contained within the vessel in accordance with 

current EPA legislation. This will be transported with harvest fish via road tankers to Petuna’s 

Devonport processing facility, where the blood water and processing waste streams are disposed of 
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in accordance with the site’s existing EPA license.  

 

5.1.11.5 Black and grey water from on-site barges and other installations 

All wastewater produced will be stored on the vessel for periodic transport to the shore base, 

where it will be collected by a licensed waste disposal contractor for disposal at municipal 

wastewater treatment facilities.  

 

The feed barges will likely incorporate a modular wastewater treatment system such as the Busse 

GT250, which will treat wastewater via pre-treatment and aeration with microfiltration. The tertiary 

treated effluent can be safely disposed into the sea. 

 

The post-treatment filtrate is of suitable quality for reuse, however given the expected small 

volumes, it likely to be disposed into the sea. 

 

5.1.11.6 Potential Impacts 

Marine Debris  

Marine debris can include broken or dilapidated equipment, rope, feed pipe, netting and general 

rubbish. Potential impacts include entanglement or physical impact on fauna including birds and 

marine mammals, and reduction in public amenity and safety due to debris washing ashore in 

recreational or populated areas. In addition, marine debris can pose a safety hazard to marine 

navigation. 

 

Fish Mortalities and Bloodwater 

Fish mortalities can become an environmental and biological hazard if they are not removed regularly 

from the pens. Similarly, bloodwater can pose environmental and biological concerns if not 

contained, and allowed to return to the water column. Potential impacts include spread of disease 

from putrefying fish to stock and wild fauna and organic enrichment of water and benthic 

environment from fish decomposition and bloodwater causing reduction in water quality and a risk of 

nutrification.  

 

Black and Grey Water 

Black and grey water is an environmental and health hazard, and if allowed to discharge into the 

water column, has the potential to reduce water quality, introduce faecal coliforms to the water and 

pose health risks to native fauna and humans. 

 

5.1.11.7 Mitigation Measures 

Petuna understands the importance of firstly reducing waste streams where practicable as the most 

effective method of mitigating waste related environmental and health impacts. Petuna’s EMS 

(summary attached as Appendix 1) details the control measures in place for managing waste 
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associated with aquaculture operations by individual waste stream. 

 

Fish Mortalities and Bloodwater 

Petuna is committed to reducing mortality rates through best practice husbandry and biosecurity 

measures and continually improving breeding programs. Details on disease management, which is 

another important factor in minimising fish mortality, is provided in section 5.1.10. 

 

Mortalities will be retrieved using either lift up systems or manually by divers on a regular basis to 

prevent in-situ putrefaction. Mortalities will be ensiled through maceration and acid stabilisation on 

the feed barge, with the ensiled product periodically transferred to land for disposal to a licensed 

composting or rendering facility. This will prevent bacterial putrefaction of mortalities, minimising 

associated environmental and health risks during storage and transport. 

 

Mortality numbers are recorded for internal reporting, as well as for Petuna’s ASC and BAP 

certifications. 

 

Marine Debris 

Petuna is cognisant of its legal responsibility to prevent waste from entering the environment under 

the EMPCA, as well as the Tasmanian Litter Act 2007, and accordingly its aim is to eliminate waste 

entering the marine environment from marine farm operations. This is managed primarily through its 

Marine Operations Waste Management Plan (MOWMP) (referenced in the Petuna EMS summary 

attached as Appendix 1).  

 

The purpose of the MOWMP includes the following:  

 eliminate waste entering the marine environment via the implementation of measures and 

operating mechanisms that manage the loss of farm waste and infrastructure;  

 designate a chain of responsibility to manage waste generation;  

 establish monitoring procedures for marine waste generation. 

The MOWMP provides specific control measures for each type of waste produced on-lease, 

including: 

 rope/rigging 

 feed pipe 

 net offcuts 

 cardboard and paper 

 domestic waste 

 cigarette butts  

 used oil and contaminated bilge water. 

Each vessel will be provided with a secured waste receptacle which provides for the containment of 

waste prior to transfer to the shore base waste management area, for recycling/disposal via licensed 
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waste contractors.  

 

The following MFDP management controls relating to waste management are proposed:  

 Lessees must dispose of wastes from: 

o harvesting; 

o processing of produce; 

o removal of fouling organisms; and 

o production, 

in accordance with relevant Acts or regulations and in a manner that the Secretary is 

satisfied will not cause an unacceptable effect on the ecology of the marine environment or 

nearby shorelines. 

 All mortalities arising in connection with marine farming operations must be disposed of at a 

site that has the necessary approvals to receive this material. 

 Bloodwater resulting from harvesting of produce must not be released into the marine 

environment unless otherwise authorised by the Secretary. 

 Lessees must fallow or comply with limits upon the use of a lease area if unacceptable 

benthic impacts specified in the relevant marine farming licence are identified through routine 

monitoring. 

 Lessees must ensure that Black and Grey Water resulting from the servicing of marine 

farming operations is not released into the marine environment unless otherwise authorised 

in a marine farming licence. 

 

5.1.11.7.1 Proponent management plan to manage mass mortality events 

While the risk of occurrence of a mass mortality event is low, the potential environmental impact, if 

not managed appropriately, is substantial, and thus Petuna understands the importance of mitigating 

this risk through an approved management methodology. 

 

Petuna commits to establishing a site-specific management plan for mass mortality events in Storm 

Bay prior to operation of the lease. The plan will broadly involve the efficient removal and transport 

of mortalities, via the fish transport/bathing vessel, to a land site that is licensed to receive mortalities 

via composting or burial, while minimising adverse environmental and human health impacts during 

the capture and transport of mortalities. An existing composting operator with the capacity to 

receive 1000 tonnes per day has been identified. This volume is considered adequate, in 

consideration of the total proposed biomass and Petuna’s internal risk assessment processes 

regarding mass mortality.  

 

Petuna also supports the development of an industry-wide plan for mass mortalities in Storm Bay.  
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5.1.11.8 Overall effect following implementation of mitigation measures 

Petuna’s MOWMP will ensure that, as much as is practicable, all waste generated on-lease will be 

collected, stored and transferred to the shore base for recycling/disposal. Given the strict control 

measures provided in this plan, the overall impact of waste streams is expected to be minimal.  

 

5.1.12 Introduced Marine Pests 

5.1.12.1 Marine pest species present  

No species listed as marine pests were identified during the Baseline Environmental Zone 

Assessment. 

 

The National Introduced Marine Pest Information System (NIMPIS) is a central repository of 

information on the distribution of invasive marine pests in Australia. A search of NIMPIS is limited to 

State distributions, with Table 25 showing the introduced marine pests recorded for Tasmania 

(NIMPIS, 2009) 

 

 

Table 25 Introduced Marine Pests recorded for Tasmania 

Species  

Alexandrium minutum  (toxic dinoflagellate) 

Alexandrium tamarense  (toxic dinoflagellate) 

Amathia distans  (bryozoan) 

Antennella secundaria  (knotted thread hydroid) 

Ascidiella aspersa  (solitary ascidian) 

Asterias amurensis  (northern Pacific seastar) 

Astrostole scaber  (rough seastar) 

Boccardia proboscidea  (Californian polydorid) 

Botrylloides leachi  (colonial ascidian) 

Botryllus schlosseri  (star ascidian) 

Bugula flabellata  (bryozoan) 

Bugula neritina  (bryozoan) 

Carcinus maenas  (European shore crab) 

Chiton glaucus  (New Zealand chiton) 

Ciona intestinalis  (solitary ascidian) 

Codium fragile ssp fragile  (dead man’s fingers) 

Cordylophora caspia  (hydroid) 

Crassostrea gigas  (Pacific oyster) 

Cryptosula pallasiana  (bryozoan) 

Euchone limnicola  (fanworm) 

Forsterygion varium  (variable triplefin) 

Gymnodinium catenatum  (toxic dinoflagellate) 
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Halecium delicatulum  (hydroid) 

Maoricolpus roseus  (New Zealand screw shell) 

Megabalanus tintinnabulum  (acorn barnacle) 

Metacarcinus novaezelandiae  (pie-crust crab) 

Monocorophium acherusicum  (Mediterranean corophiid) 

Monocorophium insidiosum  (English corophiid) 

Monocorophium sextonae  (corophiid amphipod) 

Musculista senhousia  (Asian date mussel) 

Myxicola infundibulum  (slime featherduster worm) 

Obelia dichotoma  (hydroid) 

Patiriella regularis  (New Zealand seastar) 

Plumularia setacea  (hydroid) 

Polysiphonia brodiei  (red macroalga) 

Raeta pulchella  (bivalve) 

Ruditapes largillierti  (Venus clam) 

Sabella spallanzanii  (European fan worm) 

Sarsia eximia  (hydroid) 

Schizoporella unicornis  (lace coral) 

Teredo navalis  (naval shipworm) 

Theora lubrica  (east Asian bivalve) 

Tubularia crocea  (hydroid) 

Undaria pinnatifida  (wakame (Japanese)) 

Varicorbula gibba  (European clam) 

 

It is likely that many of these known introduced marine pests are present in Storm Bay, even if they 

were not identified during the Environmental Zone Assessment.  

 

5.1.12.2 Assessment of the likelihood for introduced marine pest translocation by 

activities associated with the proposed zone 

The following are potential translocation vectors for introduced marine pests in the aquaculture 

industry: 

 Fouling on vessels and ballast water transferred between leases and/or biosecurity zones; 

 Fouling on pens and mooring systems transferred between leases and/or biosecurity zones; 

 Incorrect disposal of debris from leases. 

It is important to note that given the scale of the proposed development, Petuna intends this to be a 

standalone project in regards to infrastructure and vessel usage. Thus, there will be no infrastructure 

or vessel movement between this site and other marine leases operated by Petuna. This removes the 

major potential translocation vectors for marine pests from this proposal.  
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5.1.12.3 Potential Impacts 

The introduction of marine pests has the potential to adversely affect the existing marine biodiversity 

in a particular location through the following: 

 Changes in habitat; 

 Changes in trophic dynamics; 

 Loss of biodiversity from predation and/or competition of endemic species; 

 Introduction of exotic diseases to endemic species. 

Marine pests also have the potential to impact on salmon aquaculture operations through predation 

of stock, introduction of diseases and introduction of toxic algal blooms.  

 

5.1.12.4 Mitigation Measures 

Petuna’s existing biosecurity protocols are summarised in section 2.4.5.2 and operate in accordance 

with the TSGA Biosecurity Program. This will further minimise the already low risk of marine pest 

translocation between Petuna’s marine farm locations.  

 

Petuna ensures that antifouling paint is used on all vessels, which inhibits biofouling, thus reducing the 

risk of marine pests attaching to vessels.  

 

5.1.12.5 Overall effect following implementation of mitigation measures 

Petuna’s commitment to resourcing this proposal as a standalone project greatly reduces the risk of 

marine pest translocation, as vessels and infrastructure are utilised fully at the single marine farm 

location. Petuna’s biosecurity protocols will operate to further minimise risks associated with vessel 

movements to and from the shore base and the marine farm. Based on the above, the risk of marine 

pest translocation between leases and/or biosecurity zones is considered negligible. 

 

 

5.1.13 Marine and Coastal 

5.1.13.1 Effects of structures on sediment dynamics regarding channels and sand 

bars in proximity to the proposed zone 

Given the offshore location of the proposed sites, which are a minimum 4km from shore, and the 

absence of channels and sand bars, there is no expected impact on sediment dynamics. 

5.1.13.2 Mitigation Measures 

No mitigation measures are proposed, as there is no expected impact.  

 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 185 

5.1.13.3 Overall effect following implementation of mitigation measures 

There is no expected impact on sediment dynamics.  

 

5.1.14 Climate Change 

Anthropogenic greenhouse gas emissions are widely accepted to be the major contributor of global 

climate change. Climate change projections have been modelled by CSIRO for multiple 

Representative Concentration Pathways (RCPs) for 2030 and 2090. These RCPs are as follows: 

RCP2.6 - emissions peaking around 2020, then rapidly declining. The CO₂ concentration 

reaches 440 ppm by 2040 then slowly declines to 420 ppm by 2100). 

RCP4.5 –emissions increase until they peak around 2040, and the CO2 concentration 

reaches 540 ppm by 2100. 

RCP8.5 – emission increase steadily, slowing toward the end of the century. CO2 

concentration rapidly rises, reaching 940 ppm by 2100. 

 

The nearest location to Storm Bay that CSIRO has modelled coastal and marine climate changes 

projections is Spring Bay on the east cost of Tasmania. The following marine related variables have 

been modelled at this location, and are considered representative of Storm Bay: 

 Sea Level Rise; 

 Sea Surface Temperature; 

 Sea Surface Salinity; 

 Ocean pH. 

All modelled variables presented are below 50th percentile changes relative to 1986-2005 data and 

accessed from CSIRO Climate Change in Australia website (CSIRO, 2016) 

 

5.1.14.1 Sea level rise 

 

Table 26 summarises CSIRO modelling for predicted sea level rise (in metres) based on the 3 RCPs.  

 

Table 26 Predicted sea level rise 

 RCP 2.6  RCP 4.5 RCP 8.5 

2030 0.13m 0.13m 0.14m 

2090 0.40m 0.48m 0.66m 

 

This range of predicated sea level rises, from 0.13-0.14m by 2030 and 0.40 to 0.66m by 2090 is 

unlikely to have any effect on farming operations. The rate of rise is not sufficient to impact on 

structures and moorings during their lifetime. 
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5.1.14.2 Changes in weather patterns (rainfall and wind) 

Battaglene et al., 2008 conducted a scoping study into the potential effects of climate change on the 

Tasmanian salmon industry. A number of global climate models were used in this study, which 

forecast an increase in average winter wind speed by up to 5%, and a decrease in average summer 

rainfall of 5%.  

 

5.1.14.3 Water temperature and chemistry 

 

Table 27 summarises the predicted temperature and salinity changes from the CSIRO modelling.  

 

Table 27 Predicted water temperature and salinity changes 

  RCP 2.6  RCP 4.5 RCP 8.5 

Sea Surface 

Temperature (°C) 

2030 0.7 0.7 0.8 

2090 0.6 1.3 3.6 

Sea Surface Salinity 

(g/kg) 

2030 0.02 0.03 0.05 

2090 -0.02 0.00 0.2 

 

The range of predicted sea surface temperature rises is unlikely to have a significant adverse effect on 

fish health or growth. This is because the industry currently experiences annual temperature 

fluctuations of 8-10°C between summer and winter at some lease sites, in addition to temperature 

changes at depth.  

 

Similarly, the predicted changes in salinity are unlikely to have an adverse effect on fish health. The 

site 9 water quality monitoring (Figure 31) showed a variation of 3.5 g/kg between the highest and 

lowest monthly salinity measurements over the 4 year water quality monitoring period, while the 

CSIRO predicted salinity changes range from 0.02 – 0.05 g/kg by 2030 and -0.02 to 0.2 g/kg by 2090. 

These predicted variations are much less than the actual seasonal variations currently experienced in 

Storm Bay and are thus considered to not have significant effect on fish health and growth.  

 

5.1.14.4 Mitigation Measures 

The Tasmanian salmonid industry is cognisant of the impact that climate change may have on the 

future sustainability of the industry. It is working closely with the local research community to 

prioritise research that will assist the industry in mitigating climate risk. 

 

Existing temperature mitigation measures such as venturation can continue to be employed to 

manage higher summer water temperatures. 

 

Selective breeding for higher temperature toleration is another measure that can be employed in the 

future to manage fish wellbeing and growth.  
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5.1.14.5 Overall effect following implementation of mitigation measures 

The Tasmanian salmonid industry currently operates in an environment that experiences substantial 

flux of marine conditions, and has adapted to manage these changes. While it is acknowledged that 

climate change will contribute to further flux in marine conditions, the industry is well equipped to 

manage these changes through existing measures, as well as future innovations in the field.  

 

5.1.15 Greenhouse gases and ozone depleting substances 

Petuna quantifies and reports its greenhouse gas emissions from current operations as a requirement 

for its ASC accreditation. This is conducted through an energy use assessment and greenhouse gas 

(GHG) accounting in line with the GHG Protocol Corporate Value Chain (Scope 3) Accounting and 

Reporting Standard. This assessment has set a baseline for quantifying the amount of CO2e and 

energy produced per tonne of salmon during a production cycle. 

 

The energy and greenhouse gas inventories include all relevant scope 1 (energy use on sites; vehicles 

and vessels owned by the company and operating for the sites) and scope 2 (electricity) emissions 

sources.  

 

Given that this proposal will be farmed using broadly the same infrastructure as Petuna’s existing 

marine farms, this provides for an educated estimate of the carbon emissions and energy usage per 

unit of production for this project based on scope 1 and 2 emissions. The energy intensity per 

production unit will be approximately 11.35 GJ/t/production cycle (GJ per tonne over the whole 

production cycle) and 0.7 t CO2e/t/production cycle (tonnes of CO2e per tonne of production over 

the whole production cycle). 

 

Unlike ruminant livestock salmon do no emit methane (CH4), a potent greenhouse gas which has 

approx. 23 times more global warming potential than CO2. This, combined with the fact that 

Tasmania’s electricity carbon intensity is substantially lower than the rest of Australia, means that 

Petuna’s salmon production is likely to have much lower carbon emissions per unit of production 

than beef, lamb or pork production.  

 

The largest contributor to energy usage and CO2e emissions associated with salmon production is 

the vessel diesel usage. Petuna’s commitment to the purchase of new vessels with latest technology 

diesel engines for this proposal will ensure that CO2 and NOx emissions associated with vessel 

usage are minimised as much as is practicable.  
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5.1.16 Environmental Management 

5.1.16.1 Environmental management systems or environmental policies implemented 

or proposed by the proponent, which are relevant to the environmental 

management of the proposal 

Petuna operates a company-wide Environmental Management System (EMS) which has been 

developed to manage potential environmental risks through a comprehensive risk assessment and 

impact mitigation process.  

 

The cornerstone of the EMS is the Adaptive Management process, which advocates ongoing 

monitoring and learning to continually improve the understanding of how its operations impact the 

environment. This allows for a systematic approach to decision making, where objectives, 

management alternatives and analytical approaches can identify the most appropriate action.  

 

Initially Petuna’s aim was to prepare the entire business for third party certification to ISO14001 

Environmental Management Systems. Towards the end of 2013, the company committed to achieving 

Best Aquaculture Practices (BAP) certification and by 2016 all marine sites were Aquaculture 

Stewardship Council (ASC) and BAP certified. These schemes require demonstration of continuous 

best practice in the areas of environmental and social responsibility, fish health and welfare, food 

safety and traceability systems and employee safety and relations. These certification schemes 

supersede ISO14001 and promote continual improvement through an ongoing review process. 

Regular internal auditing and annual external independent audits through ASC and BAP support the 

adaptive management process. 

 

Adaptive management is particularly effective in natural resource management, due to the typically 

dynamic state of ecological systems. This is recognised by Petuna, which is committed to continually 

improving its knowledge of the surrounding marine environment, as well as potential impacts of its 

operations, both near and broad scale.  

 

Ongoing monitoring of the outcomes of management measures advances both scientific 

understanding and assists in optimising future decision making as part of an iterative learning process.  

 

5.1.16.2 Organisational structure and environmental responsibility within that 

structure for the proposal 

The primary responsibility for the operation of the EMS rests with Petuna’s Board. The board 

understands the critical importance of a robust and effective EMS to achieving successful 

environmental and financial outcomes, and thus ensures sufficient resources are allocated to 

environmental management to achieve this.  

 

The board has designated management responsibility of the EMS to Petuna’s executive and 

operations staff. These staff include: 
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 Richard Miller – General Manager - Marine 

 Dianne Maynard – General Manager - Environment 

 Belinda Yaxley – Sustainability and Accreditation Officer 

 Phillipa Sims – Fish Health Manager 

 

5.1.16.3 Procedures and instructions to employees (including contractors) on 

minimising adverse environmental effects of activities, as well as employee 

induction and education programs  

Petuna’s EMS has been developed in accordance with the requirements of ISO14001, however, ASC 

and BAP certification programs dictate an internal and external auditing regime which allows for 

ongoing review of the EMS, and ensures its ongoing adequacy to Petuna’s operations.   

 

The EMS incorporates policies, procedures and forms relevant to all operations of the business, 

ensuring that all major environmental aspects (tasks and operations that can have an impact on the 

environment) are assessed, in order to identify risks and develop mitigation measures to reduce 

potential risks to an acceptable level. 

 

All staff and contractors undergo a comprehensive induction process into the EMS prior to 

undertaking employment or onsite work, which includes the process for communicating 

environmental concerns to relevant responsible parties.  

 

A summary of the EMS framework is provided in Appendix 1.  

 

 

5.1.16.4 EPA environmental monitoring program. 

The Tasmanian aquaculture industry is regulated by the Marine Farming Branch of DPIPWE and the 

EPA, under the Marine Farming Planning Act 1995 (MFPA) and the Living Marine Resources Management 

Act 1995 (LMRMA).  

 

Prior to commencing marine farm operations, leaseholders are required to undertake baseline 

environmental monitoring on lease areas, including water chemistry and hydrology, sediment biology 

and habitat characteristics. 

 

Management controls will be specified in the draft Marine Farm Development Plan (MFDP), which 

will include ongoing environmental monitoring to measure the above characteristics against baseline 

data. Underwater video surveys are also required to be undertaken to assess the benthic 

environment every 12 months, or in accordance with the stocking/fallowing regime.  

 

Details of the proposed monitoring program are provided in section 5.1.1.4.2. 
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5.2 Impacts on the Human Environment 

5.2.1 Visual 

5.2.1.1 Specific visual impact assessment for proposed zone 

5.2.1.1.1 Proposed infrastructure (including height above sea level and colour) 

There will be maximum of 32 pens arranged in two 8x2 grids. The pens have a diameter of 64 m, 

with a height above water of 2.4 m for the seal exclusion net, and a maximum height above water of 

6.4m for the bird netting. Pens will be coloured black and grey. 

 

The other major item of permanent on-lease infrastructure is the feed barge, with a single feed barge 

servicing each grid. The height of the feed barge is 7.5m to the top of the control room, and it will be 

painted in grey, black and blue tones.  

 

5.2.1.1.2 Sensitive receptors having direct view lines to the proposed zone 

A number of sensitive receptors have direct view lines to the proposed zone (albeit over a very long 

distance). These are residences and/or prominent lookouts located in the following locations: 

 White Beach  

 Roaring Beach 

 South Arm Lookout 

 Blackmans Bay  

 Piersons Point 

Tinderbox Hill was excluded from assessment as this location has no line of sight to the proposed 

zone. The sites that are included in this study are considered representative of all accessible areas 

that have direct view lines to the proposed zone location.   

 

The assessed visual catchment areas are shown in Figure 75. 
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Figure 75 Assessed visual catchment areas 

 

5.2.1.1.3 Visual Impact  

A visual impact assessment (VIA) has been undertaken and is attached as Appendix 10. It followed a 

standard methodology based on the Guidelines for Landscape and Visual Impact Assessment (Landscape 

Institute and Institute of Environmental Management and Assessment, 2013).  

 

This firstly involves an assessment of the landscape impact, which is the relative capacity of the 

surrounding landscape to accommodate changes in the landscape resulting from the project 

operations. The assessment includes the following considerations: 

 Extent to which the change alters the existing landscape visual amenity 

 The extent of the area from which the change is evident 

 The duration of the effect 

 The existing condition of the landscape/seascape  

 The effectiveness of any proposed mitigation 

Storm Bay and the surrounding landmasses is considered to have a substantial capacity to 

accommodate the proposed changes after the mitigation measures proposed in 5.2.1.2. 
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Visual impact can be qualitatively assessed from the identified visual catchment areas as a function of 

the sensitivity of receptors and the landscape impact from these locations. The receptor sensitivity at 

all sites is assessed as medium, as they consist of residents and/or tourists with long viewing periods, 

but are located a substantial distance (>9km at all locations) from the proposed site.  

 

The resultant visual impact at all sensitive receptor locations is assessed as minor significance to no 

significance given the small to negligible landscape impact and moderate receptor sensitivity.  

 

This is demonstrated in through the generation of a photomontage at each site using high resolution 

photographs taken at each sensitive receptor site with a view line to the project site. Photomontages 

were generated by superimposing project infrastructure on the photographs, which at maximum 

stocking density is 32 pens arranged in 2 16 pen grids 1km apart, and a feed barge. The infrastructure 

was sized by calculating the ratio of the infrastructure to known distances between landmarks in the 

photographs (refer Appendix 10 for more detail). The pen grid is represented as a solid object 

consisting of the entire grid length and maximum pen height, which is considered a conservative 

representation of the actual pen infrastructure to provide a ‘worst case’ assessment.  

 

These photomontages for each location are presented below: 

 

5.2.1.1.3.1 White Beach 

The photograph used for this assessment was captured at the southern end of White Beach Road. 

This location is 11.4km from the proposed lease area.  

 

The resulting photomontage shows that the project infrastructure is barely visible over this distance.  
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Figure 76 Photomontage of project view from White Beach 
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5.2.1.1.3.2 Roaring Beach 

The photograph used for this assessment (Bailey, 2015) was captured at Windgrove point, south of 

Roaring Beach. This location is 9.2km from the proposed lease area.  

 

The resulting photomontage shows that the project infrastructure is slightly visible over this distance.  

 

 
Figure 77 Photomontage of project view from Roaring Beach 
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5.2.1.1.3.3 South Arm Lookout 

The photograph used for this assessment was captured at the South Arm lookout. This location is 

9.2km from the proposed lease area.  

 

The resulting photomontage shows that the project infrastructure is barely visible over this distance.  

 
Figure 78 Photomontage of project view from South Arm lookout 
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5.2.1.1.3.4 Blackmans Bay Esplanade 

The photograph used for this assessment was captured at the Blackmans Bay esplanade. This location 

is 19.8km from the proposed lease area. The lease area is obscured by Fort Direction, thus there is 

no visual impact at this location. 

 

 

 
Figure 79 Photomontage of project view from Blackmans Bay esplanade 
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5.2.1.1.3.5 Blackmans Bay Residential  

The photograph used for this assessment was captured Suncoast Drive in Blackmans Bay. This 

location is 19.5km from the proposed lease area.  

 

The resulting photomontage shows that the project infrastructure is not visible over this substantial 

distance.  

 
Figure 80 Photomontage of project view from Suncoast Drive, Blackmans Bay 
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5.2.1.1.3.6 Peirsons Point 

The photograph used for this assessment was captured at Peirsons Point. This location is 16.4km 

from the proposed lease area.  

 

The resulting photomontage shows that the project infrastructure is barely visible over this 

substantial distance.  

 

 
Figure 81 Photomontage of project view from Suncoast Drive, Peirsons Point 

 

5.2.1.2 Mitigation Measures 

The pen infrastructure above the water line will be coloured black and grey to minimise its visibility 

in relation to the surrounding environment. Similarly the barges will be coloured black, grey and blue.  

 

Proposed MFDP management controls applicable to visual impact mitigation include the following: 

 Lessees must ensure that all marine farming structures and equipment on marine farming lease 

areas conform to the following controls: 

 All fish cages, buoys, netting and other floating marine farming structures and equipment on State 

Waters, other than that specified for navigational requirements, must be grey to black in colour, or 

be any other colour that is specified in the relevant marine farming licence. 

 Marine farming structures and equipment must be low in profile and be of a uniform size and shape 

to the satisfaction of the Secretary. The Secretary will determine what constitutes a low profile and 

uniform size and shape. 
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 The lease area must be kept neat and tidy to a standard acceptable to the Secretary. 

 Floating storage huts, grading facilities and shelters must not be located within a lease area unless 

authorised under the relevant marine farming licence. 

 Lessees are to ensure that light generated from marine farming operations does not create a 

nuisance. The Secretary will determine what constitutes a nuisance. 

 

5.2.1.3 Overall effect following implementation of mitigation measures 

The VIA identified that there are sensitive receptors with view lines to the proposed project area. 

However, due to the substantial geographic separation (>9km) between the sensitive receptor 

locations and the project area, the visual impact to these receptors is assessed as minor significance 

to no significance. This is demonstrated in the photomontages generated for these locations, in which 

the project infrastructure is either obscured, not visible or barely visible at all locations.  

 

5.2.2 Navigation 

5.2.2.1 Consultation with maritime stakeholders – Tasports, MAST and local boating 

clubs. 

Marine Farming Branch presented the Storm Bay proposals of all three salmon aquaculture 

companies to MAST. Feedback was provided on the commercial shipping lane and recreational 

boaters/fishers line of site transit lanes through Storm Bay identified by MAST and Tasports. The 

proposed lease and zone location in relation to these features are presented in Figure 82.  
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Figure 82 Commercial and recreational vessel transit lanes in Storm Bay 

 

Petuna presented to a meeting of Australian Sailing at the Royal Yacht Club of Tasmania. A summary 

of the discussions included: 

What depth are mooring lines at the lease boundary? 

Petuna advised that mooring lines are required to be 5m below the surface at the lease boundary and 

that all anchors must be within the zone boundary.  

 

Are the farms VHF dual watching?  

Petuna advised that all vessels in the fleet are dual watching VHF Channel 16 and 89A (Working 

Channel).  

 

Can the farms pre-warn other waterway users of tows and have AIS on vessels? 

Petuna agreed that when equipment (for example polar circles) were being towed from the shore 

base to the marine farm that regular warnings could be broadcast on VHF radio indicating the tow 

vessels current position, course and expected duration of travel.  
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Petuna committed to installing automatic identification systems on vessels if it reduced the likelihood 

of collisions and improved safety at sea. Petuna also committed to collaborating with Australian 

Sailing to ensure maximum visibility of leases to recreational sailors/boaters. 

 

5.2.2.2 Potential Impacts 

The introduction of a new marine farming zone in north Storm Bay will affect existing mariners, both 

recreational and commercial, insofar as the creation of an area that cannot be navigated through may 

add time or distance to vessel movements in the area and thus inconvenience some mariners. The 

area of the proposed lease is less than 0.5% of the total area of Storm Bay. 

 

5.2.2.3 Mitigation Measures 

The consultation with MAST identified that Petuna’s initial proposed zone location would interfere 

with established recreational vessel routes. These routes have been defined as approximately 1km 

wide lines-of-site between Iron Pot and Cape Raoul, and Iron Pot and north of Wedge Island, as 

shown in Figure 62. 

 

Petuna has subsequently adjusted its proposed zone location to be sited between these vessel 

routes, thus removing any potential interaction between established vessel routes and the proposed 

zone. This also provides clarity to recreational boaters that using these established routes will ensure 

that they will not adversely interact with fish farming operations.  

 

 

Petuna has committed to ensure effective communication to yacht clubs to minimise inconvenience 

and potential safety issues. It will also ensure that lighting and shapes will be installed on corner 

markers in conformance with applicable requirements from the International Association of Marine 

Aids to Navigation and Lighthouse Authorities (IALA), MAST and DPIPWE. This will aid navigation by 

clearly identifying the extents of the lease to vessels.  

 

5.2.2.4 Overall effect following implementation of mitigation measures 

Petuna understands that any new marine farming zone is going to impact existing commercial and 

recreational users of Storm Bay to some extent. The proponent has actively sought to minimise this 

impact by ensuring that the proposed zone is located outside of the commercial and major 

recreational vessel routes identified by MAST and Tasports.  

 

Given that the zone is located outside of major vessel routes in Storm Bay (with ample buffers 

applied) the effect on existing commercial and recreational navigation is considered to be minimal.  
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5.2.3 European and Other Heritage 

There are no European or Other Heritage sites in proximity to this proposed development, and thus 

there is no potential for adverse impacts from this development. 

 

5.2.4 Aboriginal heritage 

5.2.4.1 Consideration of places within the area listed on the Tasmanian Aboriginal 

Site Index (maintained by Aboriginal Heritage Tasmania) including 

consideration of cultural landscapes 

Petuna has been in correspondence with AHT regarding this proposal. A desktop assessment was 

undertaken of the proposed lease area which included a search of the Aboriginal Heritage Register.  

 

There are no heritage sites recorded that will be impacted by the propose zone and thus no further 

action is required.  

 

5.2.4.2 Potential Impacts 

There are no Aboriginal heritage sites recorded in or nearby the proposed zone, thus there is no 

potential impact.  

 

5.2.4.3 Mitigation Measures 

As the shore base location has not yet been finalised, Petuna will continue to liaise with AHT during 

the site selection process, to ensure that there is no impact to known Aboriginal heritage values 

during the development of a shore base.  

 

5.2.4.4 Overall effect following implementation of mitigation measures 

There is no expected impact on Aboriginal heritage values through this proposal.  

 

5.2.5 Reservations 

5.2.5.1 World Heritage Area properties and values 

There are no World Heritage Areas in proximity to this proposed development, and thus there is no 

potential for adverse impacts from this development. 

 

5.2.5.2 Ramsar site properties and values 

There are no Ramsar sites in proximity to this proposed development, and thus there is no potential 

for adverse impacts from this development. 
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5.2.5.3 Marine Reserve properties and values 

There are no Marine Reserves impacted by this proposed development. 

 

5.2.5.4 National Park properties and values 

There are no National Parks impacted by this proposed development. 

 

5.2.6 Noise 

The Environmental Protection Policy (Noise) 2009 has been implemented under the Environmental 

Management and Pollution Control Act 1994 (EMPCA) in order to protect the acoustic environment in 

relation to the wellbeing of sensitive receptors. Sensitive receptors relevant to this proposal are 

residences located in proximity to the proposed shore base location and the vessel route. There are 

no sensitive receptors located in proximity to the proposed zone location. 

 

An Environmental Noise Assessment was commissioned in order to assess potential noise impacts 

associated with this proposal on known sensitive receptors, and is attached as Appendix 3.  

 

5.2.6.1 Specific noise impact assessment for proposed zone/s 

The methodology of the noise impact assessment undertaken by Vipac can be summarised as follows: 

 Relevant environmental noise statistics were logged at representative locations for a 

minimum of one week to establish typical ambient noise conditions. 

 Source sound power spectra for the major noise emitting equipment were developed from 

near-field measurements, Vipac library data and/or manufacturer’s data. 

 An environmental noise model of operations was constructed using SoundPLAN modelling 

software. 

 Noise levels at sensitive residential locations were predicted and assessed against ambient 

noise levels and relevant regulations and guidelines. 

Vipac identified 14 noise sensitive receptors in proximity to the project operations. These points are 

shown below in  

Table 28  and Figure 83. An additional point marked SLM was located at the original proposed land 

base for Petuna’s operations. However, subsequent to the monitoring, this location was no longer a 

viable option for the project. 

 

Table 28 Prediction and measurement locations 
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Figure 83 Aerial view with receiver locations marked 

 

Noise measurements were conducted from 9 June to 22 June 2016. All measurements were made in 
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general accordance with the Tasmanian Noise Measurements Procedures Manual. A 10 minute time 

interval was selected for measurement of all statistical noise data. Key data measured included: 

 LAeq: Equivalent continuous sound pressure level. Considered the ambient noise level. 

 LA1: Sound pressure level exceed for 1% of a 10 minute period. Used to represent maximum 

transient noise level in place of LAmax which can be prone to influence local to the 

microphone leading to skewed results. 

 LA90: Sound pressure level exceed for 90% of a 10 minute period. Considered the 

background noise level. 

Based on the noise measurement data, Vipac proposed the following noise emission criteria for this 

assessment, which are reflective of measured LAeq,10min levels; minimum noise emission criteria issued 

by the Tasmanian EPA for greenfield industrial developments; and minimum noise emission criteria 

applicable under the Victorian State Environment Protection Policy (Control of Noise from Industry, 

Commerce and Trade): 

 Day (0700 – 1700 hrs) LAeq,10min 45 dBA. 

 Evening (1700 – 2000 hrs) LAeq,10min 40 dBA. 

 Night (2000 hrs – 0700 hrs) LAeq,10min 35 dBA. 

Transient noise was assessed to a LAmax of 50 dBA for the night and evening periods and 60 dBA for 

the day. These are reflective of the upper bound of typical measured LA1 levels and are conservative 

when considered against indicator noise levels published in the Tasmanian Environmental Protection 

Policy (Noise) 2009. 

 

A series of vessel pass-by and on-deck noise measurements were conducted, as well as 

measurements at Petuna’s Macquarie Harbour shore base operations (which are considered to be 

representative of the noise emissions expected to be generated through this proposal due to the fact 

that the operations will be undertaken using the same processes and equipment). 

 

The most frequent vessels between the land base and offshore lease are the Harvester, Personnel 

boat and Multi-cat utility. The noise emissions from these vessels was modelled using data from 

similar vessels in Macquarie Harbour. 

 

SoundPLAN software was used to carry out detailed noise emission spectra and contour modelling. 

The model was used to predict both LAeq and LAmax levels. 

 

The following scenarios were modelled for the proposed land base and offshore operations: 

 Onshore: x2 trucks entering the site and the ice maker operating (day operation only with a 

harvest vessel bringing the dead haul to shore for loading into tankers, resulting in tankers 

entering and exiting the onshore site during the day period). 

 Offshore: x2 Feed barge and Harvester harvesting from pens on the western side of the 

lease. 
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The vessel traverses from the proposed land base to the offshore lease were modelled as follows: 

 All vessels departing the land base at 5 knots until 200 m offshore. 

 Path lengths designed to represent total distance travelled in a 10 minute period. 

 Multiple traverse sections modelled to represent highest potential LAeq,10min levels at each of 

the receiver locations. 

 Full path traverse length modelled for LAmax predictions 

 Vessels modelled at the following speeds once beyond the 200 m offshore point: 

o Harvester: 10 knots 

o Personnel boat: 25 knots 

o Multi-cat utility: 10 knots 

The vessel speed parameters for the Personnel boat and the Multi-cart utility required adjustment. 

The vessel speeds were lowered in order to decrease the predicted noise emissions and achieve 

compliance with the project noise emission criteria. The traverses of the Personnel boat and the 

Multi-cart utility were remodelled as follows: 

 Both vessels departing the land base at 5 knots until reaching Dennes Point. 

 Vessels modelled at the following speeds once east of Dennes Point: 

o Personnel boat: 25 knots 

o Multi-cat utility: 10 knots 

 

5.2.6.2 All sources of noise should be identified and described 

As part of the development of the environmental noise model for this project Vipac conducted a 

series of vessel pass-by and on-deck noise measurements, as well as measurements at Petuna’s 

Macquarie Harbour shore base operations. Noise emissions from Macquarie Harbour operations are 

considered representative of the noise emissions expected to be generated through this proposal 

due to the fact that the operations will be undertaken using the same processes and equipment, with 

the exception of vessels. All vessels to be used in this proposal will be constructed and/or procured 

specifically for this proposal, and thus Petuna has the opportunity to integrate best practice noise 

mitigation into the vessel design which will reduce noise emissions relative to Petuna’s Macquarie 

Harbour fleet. However for the purposes of this EIS, the Macquarie Harbour fleet has been modelled 

as a worst case representation in terms of noise emissions of the fleet for this proposal. 

 

Sources of noise can be summarised into three discrete locations: 

 Shore base - major noise sources are heavy vehicle traffic and the ice making machine. 

 On-lease - the permanently moored feed barge is the source of the majority of noise 

produced on-lease through the operation of a diesel generator and the feed blowers.  

 Vessel transit – vessels transit between the shore base and marine leases at regular intervals. 

Fish transport/bathing, multi-cat utility, personnel transport, net cleaning, deal-haul harvest.  
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5.2.6.3 Foreseeable variations in noise generated during the start-up phase should be 

identified and any temporary mitigation requirements specified. 

There are no major variations in noise generation between the start-up and/or construction phase to 

the operational phase, and thus the modelling undertaken is considered representative of both start-

up and operational phases of the project.  

 

5.2.6.4 Potential for noise emissions (during both the construction and operational 

phases) to cause nuisance for nearby sensitive receptors.  

 

Table 29 presents the predicted LAeq and LAmax noise levels at the 14 sensitive receiver locations 

under the Land base and Offshore modelling scenarios. LAeq levels for both worst case weather 

(wcw) and neutral weather conditions (neutral) are presented while LAmax levels presented are under 

wcw. Where dashes are presented predicted levels were below 0 dBA. 

 

Table 29 Predicted received sound pressure levels LAeq 10min for land base and offshore operations 

 

 

This demonstrates that noise emission levels from the shore base and offshore operations do not 

breach the project noise emission criteria at either neutral or worst case weather conditions.  

 

Table 30 and Table 31 present the predicted LAeq and LAmax noise levels at the 14 sensitive receiver 

locations from the vessel traverses. LAeq levels for both wcw and neutral weather are presented while 

LAmax levels presented are under wcw. 

 

Table 30 Predicted received sound pressure levels LAeq 10min for vessel transit 
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Predicted sound pressure levels (dBA) LAEq,10min: Vessel Traverses 

Receiver 
Harvester Personnel boat Multi-cat Utility 

wcw neutral wcw neutral wcw neutral 

1 30 27 35 30 32 26 

2 28 25 30 25 31 25 

3 12 7 30 24 24 18 

4 16 11 18 13 17 11 

5 16 11 16 10 17 11 

6 22 16 23 17 23 17 

7 23 18 26 20 26 20 

8 25 20 28 22 28 23 

9 16 11 33 27 29 23 

10 - - 18 13 8 4 

11 12 7 29 24 24 19 

12 - - - - - - 

13 32 30 34 29 34 29 

14 28 23 31 25 31 26 

|        | Exceeds night criteria of LAeq,10min 35 dBA 

 

Table 31 Predicted received sound pressure levels LAmax for vessel transit 

Predicted sound pressure levels (dBA) LAmax (wcw): Vessel Traverses 

Receiver Harvester Personnel boat Multi-cat utility 

1 34 47 42 

2 32 37 33 

3 12 32 25 

4 19 24 20 

5 17 22 18 

6 22 23 23 

7 26 27 27 

8 28 28 29 

9 19 37 32 

10 3 22 13 

11 12 32 25 

12 - 6 - 

13 39 40 40 

14 31 32 32 

|        | Exceeds night criteria of LAmax 50 dBA 

 

This demonstrates that noise emission levels from all vessel traverses do not breach the project 

noise emission criteria at either neutral or worst case weather conditions. 

 

5.2.6.5 Mitigation Measures 

A reduction in vessel speed is the most significant mitigation measure highlighted by the noise 

emission modelling. The vessel traverses were originally modelled with the following speed 

parameters: 

 All vessels depart the land base at 5 knots until 200 m offshore. 

 Once passed the 200 m offshore point, the vessel speeds increase to 

o Harvester: 10 knots 
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o Personnel boat: 25 knots 

o Multi-cat utility: 10 knots 

The results from the original model predicted a breach in the project noise emission criteria for the 

Personnel boat and the Multi-cat utility, whereas the Harvester was compliant. 

 

As vessel speed relates directly to noise emission, the Personnel boat and Multi-cat traverses were 

remodelled at 5 knots from the land base to east of Dennes Point with subsequent speeds of 25 

knots and 10 knots respectively from east of Dennes Point to the offshore lease. This resulted in 

compliance with the noise emission criteria at all receiver locations. Consequently, noise emissions 

from vessels at 5 knots also produce noise emission spectra with significantly reduced tonality (an 

intrusive noise characteristic that increases the potential for noise nuisance). 

 

An additional mitigation measure is to implement engineering noise controls to vessels such that 

vessel sound power levels do not exceed 100 dBA with emissions free of intrusive noise 

characteristics as defined in the Tasmanian Noise Measurement Procedures Manual. 

 

As all vessels proposed for operation through this proposal will be newly constructed, this provides 

an opportunity to prioritise engineering noise controls in the design of the vessels. This will allow the 

noise impact mitigation to ensure conformance with the relevant limits to be a combination of 

reduced vessel speed and engineering noise controls, to allow vessel speed in North West Bay to be 

greater than 5 knots, which would otherwise have constrained transit times to the lease.  

 

Petuna will commit to further noise engineering assessments during vessel design and construction to 

ensure noise impacts are mitigated to levels in conformance with the noise impact criteria provided 

above.   

 

Proposed MFDP management controls applicable to noise emissions include the following: 

 Lessees must comply with guidelines on noise emissions made pursuant to the Environmental 

Management and Pollution Control Act 1994 for marine farming operations. 

 

5.2.6.6 Overall effect following implementation of mitigation measures 

The noise emission levels from the land base and the offshore operations do not breach the project 

noise emission criteria defined by Vipac at either neutral or worst case weather conditions. As such, 

mitigation measures are not required to be implemented. 

 

Petuna will prioritise engineering noise controls in the design of the vessels to ensure compliance 

with the noise impact criteria for vessel transits. Thus adverse noise impacts are negligible.  
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5.2.7 Odour 

5.2.7.1 Potential sources of odour emissions 

There are a number of potential sources of odour emissions on lease, including mortality collection 

and storage and incorrectly stored or spilled feed.  

 

5.2.7.2 Potential for emissions to cause environmental and health effects should be 

evaluated.  

The potential odour emissions sources identified are very unlikely to cause environmental and/or 

health effects.  

 

5.2.7.3 Mitigation Measures 

Mortalities will be removed in a timely manner from pens, where they will be ensiled on the feed 

barge. The fish ensilage system incorporates maceration and acid stabilisation, which prevents 

bacterial putrefaction and associated odour emissions, limiting odour impacts during storage and 

transport. 

 

Feed is stored in a sealed hopper from which it is dispersed directly to the pens. This minimises feed 

loss and thus associated odour emissions.  

 

Proposed MFDP management controls applicable to odours include the following: 

 Lessees ensure that odour generated from marine farming operations does not create an 

odour nuisance. The Secretary will determine what constitutes a nuisance. 

 

5.2.7.4 Overall effect following implementation of mitigation measures 

Given the mitigation measures proposed and the distance to sensitive receptors, odour emission 

impacts are negligible.  

 

5.2.8 Commercial Fishing  

Petuna has consulted with a number of commercial fishing operators/industry organisations known to 

operate in Storm Bay. These include the Tasmanian Seafood Industry Council (TSIC), the Tasmanian 

Rock Lobster Fisherman’s Association (TRLFA), the Tasmanian Abalone Council and the Danish 

Seine Flathead Fishery, while information bulletins have been forwarded to the Sea Urchin Fishery 

and Oysters Tasmania.  
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5.2.8.1 Effects on commercial fishing activities 

Broadly, this proposal will impact on commercial fishing through loss of habitat for species targeted 

by commercial fishers and the exclusion of commercial fishers from this lease area. This exclusion 

may also disrupt commercial fishers transiting through Storm Bay.  

 

The TRLFA identified areas of potential rock lobster habitat in proximity to the initial proposed lease 

location. These areas aligned with known areas of reef.   

 

 

5.2.8.2 Mitigation Measures 

The proposed zone is not an area known to be used by scalefish fishers, and the absence of rocky 

reefs preclude commercial rock lobster and abalone habitat.  

 

In response to feedback from the TRLFA through the consultation process, Petuna moved the 

proposed zone from its initial location to provide a 1km buffer between the rock lobster habitat and 

the lease. This buffer distance was agreed by both parties as suitable to mitigate potential adverse 

impacts from marine farm operations on these habitat areas.  

 

5.2.8.3 Overall effect following implementation of mitigation measures 

While this proposal will preclude the 273 ha lease area from commercial fishing and reduce habitat 

for species targeted by commercial fishing, it is not known to be an area of high value to commercial 

fishers. The proportion of the lease area to the whole of Storm Bay is less than 0.5% and thus the 

impact of this displacement from the lease is considered minimal.   

 

5.2.9 Recreational Fishing  

Recreational fishing is a popular pastime in southern Tasmania (refer section 4.5.4 for a discussion on 

recreational fishing in Storm Bay).  

 

5.2.9.1 Outcomes of consultation with recreational fishing stakeholders 

Petuna presented the proposal overview to the board of TARFish on 13/12/2016. The following is a 

summary of the questions/concerns from the board and Petuna’s responses. 

 

Fish farming vessels may endanger recreational fishing vessels 

On the contrary, fish farm vessels are frequently involved in the search and rescue of recreational 

boaters and their vessels.  All fish farm vessels are operated by crew with appropriate certificates of 

competency and maintain a listening watch of VHF radio channel 16, and will respond to vessel in 

distress as required.  Petuna will commit to incorporating automatic identification systems (AIS) on 

all vessels operating in Storm Bay if it is deemed to decrease the risk of fish farm and recreational 
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vessel interactions. Petuna’s position in the north central area of Storm Bay will allow it to provide 

search and rescue response in this region where currently none exists. 

 

Loss of access to fishing grounds 

The proposed marine farming lease will be unavailable to recreational fishers thus reducing the 

availability of fishing area. However it is considered insignificant in the context of the broader water 

availability in south-east Tasmania, given that the proposed lease area is less than 0.5% of the total 

area of Storm Bay. Petuna will commit to updating TARfish of any changes to the proposed zone as 

the planning process continues.  

 

Request for detailed information regarding industry expansion plans for the next 10-20 years 

Petuna is unable to speak on behalf of other industry participants and thus cannot provide a response 

to this request. Petuna supports an industry-wide plan for future expansion into Storm Bay to ensure 

that it is sustainable in terms of environmental and social impacts.  

 

Petuna’s position on the suggestion of 10km buffer zones between fish farms 

Petuna referred to the use of the CSIRO CONNIE 3 dispersion modelling program that has been 

used to assess hydrodynamic dispersal patterns and connectivity within the Storm Bay system.  The 

outputs of this modelling indicate that Storm Bay is a highly connected system, and that a 10km 

buffer zone would be ineffectual.  

 

5.2.9.2 Effects on recreational fishing activities 

The main impact on recreational fishing will be the loss of 273 ha of water space available for fishing. 

However, in the context of the entire Storm Bay area (approx. 60,000 ha), this proposal represents 

less than 0.5% of the total area. The proposed zone area does not contain any areas of reef and has 

substantial separation from coast lines, and is thus not considered an optimal recreational fishing 

area.  

 

5.2.9.3 Mitigation Measures 

Given the expected minimal impact on recreational fishing, no mitigation measures are proposed. 

 

5.2.9.4 Overall effect following implementation of mitigation measures 

The impact on recreational fishing is expected to be minimal given the offshore location of the zone 

which is outside of known recreational fishing areas.  
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5.2.10 Recreational Activities 

5.2.10.1 Consultation with recreational groups/clubs 

An information bulletin outlining the development proposal was distributed to the following 

organisations: 

 Surfing Tasmania; 

 Park Beach Boardrider Club; 

 South Arm Boardriders; 

 Southern Tasmania Bodyboard Club. 

Consultation undertaken and planned to be undertaken with yacht clubs and surfing groups is 

presented in section 3.  

 

5.2.10.2 Effects on recreational activities 

Recreational activities undertaken in the vicinity of the proposed lease, and/or have the potential to 

be impacted by this proposal include: 

 Surfing; 

 Diving; 

 Sea kayaking; and  

 Competitive sailing. 

 

Given the substantial distances between the proposed site and these recreational sites, there will be 

no direct visual, noise or odour impacts. There is a potential for marine debris to wash ashore and 

impact on shore based recreation activities.  

 

A reduction in wave action at the adjacent shorelines from farming infrastructure is very unlikely. 

Petuna undertook an investigation on potential wave attenuation from the proposed infrastructure, 

which concluded that any reduction in wave action would be negligible due to several mitigating 

factors: 

 Substantial distance >5km to nearest shoreline  

 Sideways spread of waves beyond the lease and predominant SW swell direction away from 

nearest shoreline 

 Low wave attenuation with long wave periods experienced in Storm Bay. 

 

5.2.10.3 Mitigation Measures 

Petuna will ensure that all vessel traffic follow a direct line from the shore base to the lease, which 

results in vessels maintaining a 2km distance from Betsey Island at all times.  
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Petuna actively manages is waste production through its Marine Operations Waste Management Plan 

and aims to eliminate marine debris entering the environment. Petuna will also brand all equipment 

used on lease so that any marine debris can be identified as coming from Petuna’s operations. This 

will assist in identifying when and how marine debris is generated to inform management practices in 

the future. Waste management is discussed in detail in section 5.1.11.  

 

The lease will be marked with appropriate lighting and will appear on navigational charts, minimising 

the risk of adverse interactions with recreational users.  

 

5.2.10.4 Overall effect following implementation of mitigation measures 

Given the off-shore location of the proposed lease, away from all known areas used for recreation, 

there is expected to be a negligible effect on recreational activities.  

 

5.2.11 Tourism 

Tourism is an important industry for Tasmania with strong visitor growth to the State in recent 

years. There are many world-class tourist attractions in Tasmania which attract substantial visitor 

numbers to southern Tasmania and Hobart in particular. Petuna believes that tourism and 

aquaculture can both operate successfully in Storm Bay, as evidenced by the long history of positive 

tourism and aquaculture interactions in Macquarie Harbour.  

 

5.2.11.1 Results of stakeholder consultation undertaken 

The only tourism activity operating in proximity to this proposal is Pennicott Wilderness Journeys. 

Pennicott operates a cruise that circumnavigates Betsey Island. Petuna representatives met with 

Pennicott on 04/11/2016 and outlined the development proposal. There were no objections to the 

proposal. Petuna has had more recent discussions with Pennicott regarding waste management and 

seal interactions.  

 

5.2.11.2 Effects on tourism activities 

The proposed lease is located 5 km from Betsey Island, and all vessel traffic will be restricted to at 

least 2 km from Betsey Island. Thus the potential for interaction with this activity is minimal. 

 

There is a potential for marine debris to wash ashore and impact on shore based tourism and 

recreation activities.  

 

5.2.11.3 Mitigation Measures 

Petuna actively manages is waste production through its Marine Operations Waste Management Plan 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 216 

and aims to eliminate marine debris entering the environment. This is discussed in detail in section 

5.1.11.  

 

5.2.11.4 Overall effect following implementation of mitigation measures 

Given the off-shore location of the proposed lease area there are expected to be negligible negative 

impact on tourism in the region.   

 

5.2.12 Land Use and Development 

5.2.12.1 Effects on existing or proposed tourist or recreation activities, such as 

camping areas, picnic areas, walking tracks, horse riding tracks, heritage 

trails  

Given the off-shore location of the proposed zone, there will be a negligible effect on any existing or 

proposed tourist or recreation activity.  

 

5.2.12.2 Effects on residential activities 

The visual impact of the proposed zone is discussed section 5.2.1, with a negligible impact expected 

on residential activities due to the substantial distance between the proposed zone and the nearest 

residence.  

 

5.2.12.3 Effects on industrial activities 

There are no industrial activities relevant to this proposed development.  

 

5.2.12.4 Effects on other commercial activities 

There are no known detrimental impacts on existing commercial activities as there are none located 

in the vicinity of the proposed development. A positive impact is expected on the broader 

commercial sector in the south-east region, due to the downstream benefits expected from the 

capital investment and job creation associated with this development.  

 

5.2.12.5 Mitigation Measures 

No mitigation measures are required because this proposal is not expected to have a negative effect 

on land use and development.  

 

5.2.12.6 Overall effect following implementation of mitigation measures 

There is expected to be negligible negative impacts on land use and development associated with this 

development, however the investment and employment creation is expected to positively impact 
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broader commercial sector.  

 

5.2.13 Socio-Economic Aspects 

5.2.13.1 Estimate of total capital investment for the proposal 

As outlined in section 2.1.4 the total capital invested for this proposal will be in excess of $70 million, 

largely supporting Tasmanian businesses and local suppliers where practicable. This particular project 

forms part of a greater capital investment plan for Petuna, which is estimated to be over $150 million 

over the next 5 years to build capacity in value adding processing and supply chain optimisation. 

 

5.2.13.2 Effects on local and state labour markets for the construction and operational 

phases of the proposal 

Petuna anticipates 37 new FTE positions will be created through this project.  It is anticipated that 

half of these roles would be recruited at least 6 months before the first fish are put to sea. Using an 

indirect employment multiplier of 3.5, it is expected to provide an additional 130 FTE positions 

within the local community and aquaculture service industry.  

 

Petuna has a strong history of recruiting and developing local labour where possible, rather than 

encouraging Drive In Drive Out arrangements.  For example, at its Strahan/Macquarie Harbour site, 

more than two thirds of Petuna staff permanently live in the area. 

 

The Tasmanian salmonid industry in Tasmania currently employs 1,571 people; and supports a 

further 3,769 FTE jobs in both Tasmania and the rest of Australia.  The industry makes up over 10 

per cent of the Tasmanian agriculture, forestry and fishing sector which employs 13,500 FTEs. More 

broadly, the industry contributes substantially to private sector and specifically traded sector (defined 

as producing goods and services used outside the region) employment in Tasmania. The excerpt 

below from West (2012) provides background on the primary sources of employment and income.  

 

‘Tasmania’s traded sector is small and vulnerable. With 36 per cent of Tasmanian households deriving their 

sole or primary income from a Commonwealth Government payment, and roughly 30 per cent of the total 

economy made up of public services and government business enterprises, including 26 per cent of jobs, 

along with 15 per cent in private wholesale and retail trade, and construction at eight per cent, Tasmania’s 

traded sector could account for the incomes of as little as 10 per cent of households.’  

 

Importantly, the Tasmanian salmonid industry provides employment in regional and remote areas. 

Notably, the industry provides employment to many local government areas that have experienced 

significant employment loss over the last five years as a result of the decline in forestry and mining. 

The Petuna Group currently directly employs more than 150 full-time and 80 part-time and casual 

employees and indirectly another 70 plus people from associated labour hire firms.  Wages and 

benefits contribute to more than $20million of total costs per annum. 
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Of current full-time employees, more than half have worked with Petuna for more than 6 years of 

continuous service. These enviable retention rates are a testament to Petuna’s long-term dedication 

to employee welfare, engagement, training and development. 

 

Petuna is committed to the development of its employees and invests a substantial amount in training 

and development of its people each year.  This investment is made across all regional sites and all 

levels of employment categories.  Petuna also actively participates in vocational training, secondary 

and tertiary work experience programs and actively promotes internally within the company. 

 

5.2.13.3 Effects on upstream/downstream industries, both locally and for the state 

It is anticipated that the majority of the establishment costs for this development will be expended in 

Tasmania utilising the experience and capabilities developed within the industry to date.  

 

Without the legacy of existing infrastructure in south-east Tasmania, Petuna is able to source and 

invest in emerging technologies for global best practice aquaculture for high-energy offshore farming 

sites.  It is also envisaged that ongoing maintenance and upgrades would provide ongoing support to 

these industries as the farm becomes fully operational. 

 

Petuna’s feed supplier is also planning to make a significant capital investment for the development of 

a new feed mill in Northern Tasmania. This project is estimated at $47million, with associated 

employment of at least 20 additional full-time staff and 12 indirect employees in the logistics industry. 

This investment is driven by strong domestic growth, including this proposal.  

 

Petuna is a founding member of Brand Tasmania, started by the late Jim Bacon. All Petuna’s branded 

products proudly display the Brand Tasmania logo. This is Petuna’s way of supporting and promoting 

the Tasmanian food industry both domestically and internationally. 
 

5.2.13.4 Extent to which raw materials and services will be sourced locally 

Wherever possible, Petuna sources goods and services from local businesses. The company currently 

spends more than $50 million each year on payroll and goods/services from Tasmanian businesses.   

This is expected to double as a result of this proposal.  

 

Petuna is in discussions with a number of Tasmanian businesses to supply grid, net and pen 

infrastructure, as well as service vessels, which constitute a significant proportion of the capital 

outlay. Petuna is also considering a number of outsourcing options to share the value proposition, 

improve operational efficiencies and promote specialisation and innovation excellence. 

 

5.2.13.5 Effects on land values, and demand for land and housing 

This proposal does not expect to materially affect land prices or housing availability in the region.  
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5.2.13.6 Effects on the local, regional, state and national economies 

The recent Senate Enquiry into the Regulation of the fin-fish aquaculture industry in Tasmania, tabled 

in August 2015, comprehensively analysed the Salmonid Industry’s positive contribution to the 

Tasmanian economy and its current employment profile. 

 

Tasmania has a distinct competitive advantage to grow, process and distribute premium Salmonoid 

products to supply growing demand by domestic and international markets.  

 

Tasmania is the largest aquaculture producer in Australia and in 2012-13, salmonid aquaculture made 

up 94% of the total value of Tasmanian aquaculture. This strong growth and capability building is 

leading innovation and research into efficient aquaculture practices here in Tasmania and more 

broadly in Australia.  This investment in growth will be invaluable to enable the industry to replace 

limited wild fisheries’ resources with more sustainable production to help meet Australia’s growing 

demand for seafood. 

 

Presently, Tasmania’s salmonid industry has a turnover of $1.12 billion and represents 2.3 per cent of 

the state’s Gross State Product (GSP). (ABARES, 2015). The salmon aquaculture industry in 

Tasmania is of high economic value because almost all of its expenditure is exogenous, that is, would 

not be used for alternative purposes. It has broad links with the rest of the economy (especially the 

service and transport industries), which generates a high (multiplied) output or turnover effect, and 

so expands the capacity and depth of an economy and has significant export potential.  

 

Although the economic benefits of the salmonid industry are largely experienced within Tasmania, 

the industry also economically contributes to the rest of Australia with an annual turnover of over 

$180 million, contributing over $115 million to other mainland economies and providing support for 

a further 417 FTE jobs.  

 

5.2.13.7 Mitigation Measures 

No mitigation measures are required as there are no adverse social or economic impacts anticipated 

with this proposal.  

 

5.2.13.8 Overall effect following implementation of mitigation measures 

This proposal will result in a substantial positive impact on the local and state labour markets and 

broader economy.  
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6 Summary of Effects and their Management 

Table 32 Summary of potential effects and their management 

RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

 

5.1.1 Water 

Quality 

 

The discharge of particulate and dissolved 

nutrients into the water column from 

waste feed, faeces and net-wash 

biofouling can result in an increase in 

nutrient concentrations in the 

surrounding environment. This can 

impact on the ecology of native flora and 

fauna and in extreme cases can result in 

eutrophication.   

 

The proposed lease site is the furthest 

offshore current or proposed salmonid 

marine farm in Tasmania. The site is 

dominated by oceanic currents which 

contribute to a well flushed environment.  

 

Based on the soluble nutrient modelling 

undertaken, the reduction via dispersal 

and dilution of soluble nutrients occurs 

rapidly to less than 1% of the total 

output. 

 

A whole-of-industry adaptive 

management approach to water quality 

impacts, through the operation of a 

TPDNO limit, a comprehensive BEMP 

and development of a biogeochemical 

model will allow cumulative impacts to be 

continually monitored, and emission 

outputs adjusted accordingly to respond 

to changes in water quality and/or 

ecosystem health. The proposed BEMP 

will employ an ecosystem based 

approach, monitoring water and sediment 

quality and changes in reef and infauna 

communities at 59 monitoring sites in and 

around Storm Bay. These locations were 

informed from the nutrient dispersion 

 

The net effect on water quality is expected to 

be minimal, and confined to areas in proximity 

to the lease.  

 

Broad scale and system-wide effects are 

expected to be minimal, and will be subject to 

detailed ongoing ecosystem monitoring via an 

industry-wide BEMP.   
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RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

modelling, based on predicted ecosystem 

interaction. 

 

 

5.1.2 Substrates 

and Fauna 

 

 

The major impact to substrates and fauna 

is from particulate wastes from feed, 

faeces and net-wash biofouling. Organic 

carbon deposits on the sea bed directly 

below the active pens and provides a feed 

source for benthic fauna and bacteria. 

This can result in organic enrichment and 

a reduction in oxygen in the benthic 

environment.  

 

If oxygen consumption exceeds 

replenishment rates, growth of anoxic 

bacteria may be promoted, which 

generate methane and hydrogen sulphide 

gas which are toxic to aquatic organisms.  

 

Depositional modelling using DEPOMOD 

has been undertaken to determine the 

fate and concentration of particulate 

emissions. The depositional footprint is 

contained within the area of the zone and 

is concentrated underactive pens.  

 

The seafloor is composed of coarse 

sediments that suggest good oxygenation 

and associated recovery characteristics.  

 

The substantial proposed lease area will 

allow for a conservative fallowing regime, 

adaptively managed through routine ROV 

surveys to ensure sediment recovery 

prior to restocking.  

 

Strict protocols managing fish feeding 

have been developed to minimise feed 

wastage.  

 

Few infauna species were found within the 

proposed zone. 

 

Sediments directly underlying active pens will 

be temporarily impacted, however these 

reversible impacts will be managed through 

adaptive fallowing informed by annual ROV 

surveys. 

 

The overall effect on sediments is expected to 

be negligible.  

 

5.1.3 Marine 

Vegetation 

 

Vegetation can be physically impacted 

through the installation of the marine 

farm infrastructure and mooring system. 

 

Soluble emissions can increase the 

growth of marine vegetation if the 

emissions include a nutrient which is 

 

Petuna commits to participate in a 

collaborative monitoring program of M. 

pyrifera to monitor condition and 

abundance.  

 

Soluble emissions monitoring has been 

undertaken to determine the fate of 

 

The absence of marine vegetation in the 

proposed zone precludes any direct impact 

from farm infrastructure. 

 

M. pyrifera populations are known to occur in 

Storm Bay. However impacts of soluble 

emissions on macroalgal communities and 
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RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

currently limited in the environment.  

 

Micro and macro algae proliferation can 

decrease marine biodiversity through 

domination over other species. 

emissions. This will inform baseline water 

quality monitoring to support adaptive 

management of the industry as a whole in 

Storm Bay.  

marine vegetation outside of a few hundred 

metres from the point source is low.  

 

System-wide effects are also expected to be 

low due to the highly dispersive nature of 

Storm Bay which results in emissions being 

rapidly diluted to <1% of total output.  

 

5.1.4 Birds 

 

Potential impacts on birds include: 

 Habitat loss – some offshore foraging 

habitat will be lost to species as it 

becomes enclosed within netting and 

infrastructure. 

 Changes in behaviour, distribution 

and abundance – species are likely to 

be attracted to the proposal by 

resource availability, which could 

result in altered home ranges, 

population sizes and/or migratory 

behaviour. 

 Entanglement and bird strike - birds 

may be killed or injured by 

entanglement in netting and/or 

through collisions with infrastructure. 

 Disorientation from lighting, 

particularly during low-light and low 

visibility periods; potential to result in 

bird strikes with equipment and 

infrastructure 

 Risk of ingestion and/or entanglement 

with marine debris. 

 

 

Petuna has developed a comprehensive 

Bird Protocol, which incorporates 

reporting, use and maintenance of seal-

proof bird nets and entanglement rescue 

procedures to minimise the impact of its 

operations on birds.  

 

Petuna has provided specific training in 

for staff in the rescue of trapped and 

entangled birds. 

 

On-lease lighting will be limited to the 

minimum required for safe operations 

and regulatory requirements.  

 

Petuna operates a Marine Operations 

Waste Management Plan that aims to 

eliminate marine debris produced on-

lease.  

 

The proposed location will result in reduced 

interactions with coastal species in 

comparison with in-shore leases, but is not far 

enough off shore to be located in the primary 

foraging habitat for oceanic species.  

 

Based on the measures proposed, which are 

effective at minimising adverse impacts at 

other Petuna leases, the proposal is expected 

to have minimal impact on avifauna.  
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RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

 

5.1.5 Marine 

Mammals 

 

Marine mammals may become entangled 

in on-lease infrastructure, resulting in 

injury or death. 

 

There may be a modification in animal 

behaviour including foraging activities, 

desensitisation to disturbance levels, and 

stress from seal translocation. 

 

There is a risk of collision with marine 

farm structures. 

 

 

 

 

The primary mitigative measure is the 

exclusion of marine mammals from net-

pens via high tensile predator exclusion 

nets and seal jump fences that meet the 

Seal Management Framework 

requirements.  

 

Mortalities are regularly removed from 

the pens to reduce attraction to seals. 

 

Divers regularly inspect predator nets for 

integrity, and breaches are immediately 

rectified.  

 

Industry-wide improvements to marine 

mammal interaction data collection and 

reporting will assist regulators to better 

understand trends in interactions and 

make decisions associated with marine 

mammal interactions. 

 

It is impossible to eliminate seal interactions 

given the nature of marine finfish aquaculture, 

however the mitigation measures proposed 

will prioritise exclusion of seals, and humane 

deterring and translocation of problem seals if 

required. 

 

The proposed lease area is expected to have 

limited interaction with whales and dolphins 

based on previous industry experience.  

 

5.1.6 

Threatened 

Species  

 

Note: potential impacts on, and 

mitigation measures for threatened 

species not listed below have been 

provided in sections 5.1.3, 5.1.4 and 5.1.5. 

 

Southern Right and Humpback 

whales 

Entanglement or collision with structures 

Habitat degradation and disturbance 

Physical exclusion from migration/access 

 

 

 

 

 

 

Regular ‘housekeeping’ at the lease to 

minimise operational footprint 

 

Vessels to operate in accordance with 

the National Guidelines for Whale and 

 

 

 

 

 

 

Given the very limited interaction with 

existing marine farms in the south east of 

Tasmania and the mitigation measures 

proposed to manage whale interactions, the 

overall effect on whales is expected to be low. 
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RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

routes 

 

 

 

 

 

 

 

White bellied sea eagle and Wedge-

tailed eagle 

Nest disturbance 

Marine debris 

Entanglement through attempted 

predation or scavenging 

 

 

 

 

 

Gunn’s Screw shell 

Loss of habitat 

Particulate emissions deposition affecting 

sediment characteristics  

 

 

  

Dolphin Watching whenever whales are 

sighted in the area.  

 

Pen design and grid layout has considered 

whale interactions to prevent funnelling 

of migratory whales between stocked 

grids. 

 

No active nests are located within 1km of 

the proposed lease and thus there is no 

risk of visual or noise nest disturbance.  

 

Entanglement mitigation is as per Petuna’s 

Bird Management Protocol 

 

Marine debris to be minimised as per 

Petuna’s Marine Operations Waste 

Management Plan. 

 

Conservative fallowing regime adaptively 

managed through ROV surveys of 

sediment condition. 

 

 

 

 

 

 

 

 

 

 

Given the absence of active nests within 1km 

of the proposed site there is no risk of 

disturbance to nests. Petuna’s comprehensive 

Bird Management Protocol will ensure that in 

the unlikely event of an interaction with 

White bellied sea eagle or Wedge-tailed eagle 

the risk of adverse impacts is low.    

 

 

 

 

The area of potential impact to Gazameda in 

the context of the entire Storm Bay area 

(which is all suitable habitat) is miniscule, and 

thus the effect on the Gazameda population is 

negligible.  

 

5.1.7 

Geoconservatio

n 

 

Disturbance to significant geological 

features.  

 

None proposed 

 

There are no sites of geoconservation 

significance within 5km of the proposed site, 

thus impact is negligible.   
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RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

 

5.1.8 

Chemicals 

 

 

Antibiotics and therapeutants may be 

ingested by wild fish near the marine 

farm. 

 

Other chemicals, such as fuel and 

disinfectants may harm benthic and 

pelagic flora and fauna if released.  

 

 

 

Petuna’s EMS incorporates specific 

protocols for the use, storage and 

disposal of chemicals including spill kits 

and training for responding to chemical 

spills. 

 

The use of antibiotics and therapeutants 

is strictly controlled by Petuna’s 

Biosecurity and Fish Health Management 

Plan. Petuna aims to minimise usage as 

much as is practicable while ensuring fish 

welfare.  

 

The use of chemicals is tightly controlled on 

the lease, and thus the risk of a release/spill is 

very low.  

 

Petuna has not used antibiotics at any of its 

marine farms since 2014, and strives to 

continue this approach via effective 

vaccinations and breeding programs prior to 

smolt being transferred to the marine farms. 

 

5.1.9 

Species Escapes 

 

Escaped stock can potentially predate, 

compete for resources and transfer 

diseases to wild fish. 

  

 

Petuna has developed a Fish Escape 

Prevention and Response Plan 

incorporating the following: 

 appropriate engineering design and 

installation of net-pen and mooring 

infrastructure; 

 ongoing inspection and maintenance 

to ensure the integrity of the 

infrastructure; 

 fish transfer and handling protocols; 

 ongoing stock inventory management;  

 staff training in mitigation and escape 

response procedures. 

 

Given the comprehensive escape minimisation 

and response protocols proposed, the risk of 

an escape event is considered low.  

 

In the unlikely event of a species escape, the 

escapee stock is very unlikely to impact on the 

existing marine ecosystem as stock will not 

survive or reproduce in the wild, and are free 

of major fish bacterial and viral diseases.  

 

 

5.1.10  

Disease 

 

There is no evidence within the 

Tasmanian salmonid industry of disease 

transfer from farmed fish to wild fish 

populations. 

 

Petuna practices a preventative health 

strategy relying on a high standard of 

biosecurity and fish husbandry 

procedures. This is managed via a 

 

Petuna’s commitment to best practice 

biosecurity and fish health management 

through conformance with the BFHMP 

ensures that the risk of disease to both 
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RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

 

There are a number of bacterial, viral and 

parasitic organisms that affect farmed 

Salmon in Tasmania. The most prevalent 

is the amoebic gill disease (N. perurans) 

which is managed via freshwater bathing.  

comprehensive Biosecurity and Fish 

Health Management Plan which provides 

SOPs for all major operational activities 

to prevent and mitigate diseases. 

 

Petuna participates in the TSGA 

Biosecurity Program which ensures an 

integrated and standardised approach to 

biosecurity management in the industry.  

farmed stock and wild fish populations is 

minimised through appropriate mitigation 

protocols.  

 

 

5.1.11 

Waste 

 

Marine debris 

Marine debris can entangle or physically 

impact fauna including birds and marine 

mammals, and can become a public health 

hazard if washed ashore.  

 

 

 

Fish mortalities and bloodwater 

Both can pose environmental and 

biological hazards if not 

removed/contained, including spread of 

disease, organic enrichment of the water 

column and benthic environment. And 

changes in water quality.  

 

 

 

Black and Grey Water 

Black and grey water is an environmental 

and health hazard, and if allowed to 

discharge into the water column, has the 

 

Petuna’s Marine Operations Waste 

Management Plan aims to eliminate 

marine debris by establishing a chain of 

responsibility for all waste generation and 

provides specific control measures for 

each type of waste produced on-lease.  

 

 

Petuna is committed to reduce mortality 

rates through best practice husbandry 

and biosecurity measures. Mortalities are 

regularly retrieved from pens for ensiling 

and acid stabilisation prior to transfer to 

shore for disposal via a licensed rendering 

or composting facility. 

 

 

 

All black and grey water will be treated 

on-vessel to a tertiary standard to allow 

safe disposal or stored and transferred to 

shore for disposal via a licensed waste 

 

Petuna’s MOWMP will ensure that, as much 

as is practicable, all waste generated on-lease 

will be collected, stored and transferred to 

the shore base for recycling/disposal. Given 

the strict control measures provided in this 

plan, the overall impact of waste streams is 

expected to be minimal.  
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RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

potential to reduce water quality, 

introduce faecal coliforms to the water 

and pose health risks to native fauna and 

humans. 

 

 

contractor and/or trade waste 

agreement.  

 

 

5.1.12 

Introduced 

Marine Pests 

 

Marine pests can adversely affect marine 

biodiversity through the following: 

 Changes in habitat; 

 Changes in trophic dynamics; 

 Loss of biodiversity from predation 

and/or competition of endemic 

species; 

 Introduction of exotic diseases to 

endemic species. 

 

Marine pests also have the potential to 

impact on salmon aquaculture operations 

through predation of stock, introduction 

of diseases and introduction of toxic algal 

blooms.  

 

 

 

Petuna’s Biosecurity and Fish Health 

Management Plan strictly controls the 

movement of vessels and equipment 

between its sites. A benefit of this 

proposal is that only a single vessel, the 

dead haul harvest vessel, is proposed to 

be used across multiple Petuna marine 

farms. All other vessels and equipment 

will be specific to the proposal, 

eliminating potential translocation 

vectors.  

 

 

 

Only one vessel is proposed to be used across 

multiple Petuna sites and it will be subject to 

Petuna’s strict biosecurity controls.  The risk 

of introduced marine pest translocation across 

sites is thus considered negligible.  

 

5.1.13 

Marine and 

Coastal 

 

No impact on sediment dynamics is 

expected.  

 

No mitigation is required. 

 

No adverse effects are expected.  



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 228 

RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

 

5.1.14 

Climate Change 

 

Anthropogenic greenhouse gas emissions 

are the major contributor to global 

climate change, which will affects this 

proposal through changes in weather 

patterns, sea level rises and changes to 

water temperature and chemistry.  

 

 

Selective breeding for higher temperature 

toleration will be investigated. 

 

Venturation currently is employed to 

mitigate higher summer water 

temperatures. 

 

The industry already has management 

measures in place to mitigate changes in water 

temperature and chemistry, which are 

adequate to manage further predicted changes 

from climate change in the long term.  

 

  

 

5.1.15 

GHG and 

Ozone 

Depleting 

Substances 

 

The proposed development will generate 

GHG predominantly through diesel usage 

associated with vessel engines and on-

board generators. Based on its existing 

operations, the GHG usage is 0.7 t 

CO2e/t/production cycle. 

 

No ozone depleting substances will be 

generated.  

 

Petuna measures and reports its GHG 

usage as a requirement of its ASC 

certification.  

 

The majority of the vessels required for 

this development will be sourced new, 

and thus will be equipped with the latest 

technology diesel engines which will 

minimise CO2 and harmful NOx 

emissions.  

 

GHG usage is unavoidable given the need for 

diesel engined vessels/generators and shore 

base electricity. However Petuna actively 

monitors its GHG usage and will ensure latest 

technology engines are used through this 

development to minimise GHG and harmful 

NOx emissions. 

  

This proposal has considered the optimisation 

of the vessel fleet to minimise transport.  

 

 

5.1.16 

Environmental 

Management 

 

N/A 

 

Petuna operates a comprehensive 

Environmental Management System which 

has been developed to manage potential 

environmental risks through a 

comprehensive risk assessment and 

impact mitigation process.  

 

 

Effective environmental management is 

imperative to ensure appropriate financial and 

social returns for Petuna, given the 

interrelatedness between environmental 

performance and fish health and wellbeing.  

 

5.2.1 

Visual 

 

Marine lease infrastructure can impact on 

the visual amenity of an area, which is 

particularly germane in areas of 

 

MFDP management controls dictate the 

colour and uniformity of structures to 

mitigate visual impacts. 

 

The resultant visual impact at all sensitive 

receptor locations is assessed as minor 

significance to no significance given the small 
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RELEVANT 
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conservation value and or/ areas subject 

to tourism. 

 

The siting of the lease offshore, and 

>9km from the nearest sensitive 

receptors, greatly reduces adverse visual 

impacts associated with the development.  

 

to negligible landscape impact and moderate 

receptor sensitivity.  

 

 

5.2.2 

Navigation 

 

Finfish marine farming zones cannot be 

navigated through by commercial or 

recreational water users. The proposed 

development will create an area of 430 ha 

in northern Storm Bay that restricts 

vessel traffic.  

 

The proposed zone does not interfere 

with existing commercial shipping lanes.  

 

MAST provided coordinates for 

recreational transit lanes that were 

developed to enable recreational boaters 

and fishers clear transit through Storm 

Bay. 

 

Petuna subsequently adjusted its 

proposed lease and zone to prevent 

interaction with these recreational transit 

lanes. 

 

Petuna consulted with other groups 

including Australian Sailing to ensure any 

further concerns were responded to in 

the development planning. 

 

Given that the zone is located outside of 

known vessel routes in Storm Bay (with ample 

buffers applied) the effect on existing 

commercial and recreational navigation is 

considered to be minimal.  

 

 

5.2.3 

European and 

Other Heritage  

 

None expected 

 

No mitigation measures are proposed. 

 

There are no registered heritage places within 

5 km of the proposed site. Thus there is no 

impact from this proposed development. 
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5.2.4  

Aboriginal 

Heritage 

 

Development of a shore base may impact 

upon existing Aboriginal heritage sites. 

 

Future development of a shore base will 

include a desktop assessment of the site 

to identify any potential impacts on 

Aboriginal heritage sites. 

 

A search of the Aboriginal Heritage Register 

revealed no known sites within the vicinity of 

the proposed site.  

 

5.2.5 

Reservations  

 

Reduction in visual and noise amenity at 

sensitive sites.  

 

Marine debris washing ashore at sensitive 

sites. 

 

None proposed. 

 

There are no World Heritage Area sites, 

Ramsar sites, Marine Reserves or National 

Parks within 5 km of the proposed site. Thus 

there will be no impact on reservations. 

 

5.2.6 

Noise 

 

Nuisance noise can detrimentally affect 

the wellbeing of sensitive receptors. 

 

Vessel transit between the lease and 

shore base has the potential to breach 

applicable noise emission criteria if not 

mitigated. 

 

A comprehensive noise assessment was 

commissioned to assess potential noise 

impact associated with the proposed 

development.  

 

Petuna will ensure engineering noise 

controls are implemented during vessel 

design and construction to reduce the 

noise generation of vessels. 

 

On-lease noise impacts are negligible, given 

the substantial distance (>9 km) between the 

proposed site and the nearest sensitive 

receptor. 

 

Vessel transit modelling conforms to the noise 

emission criteria through a combination of 

speed restriction and engineering noise 

controls. 

 

Shore base modelling also conforms to the 

noise emission criteria, ensuring there is no 

detrimental effects on sensitive receptors.  

 

 

 

 

5.2.7  

Odour 

 

 

Potential sources of odour include 

mortality collection and storage, and 

incorrectly stored or spilled feed.  

 

Regular collection and ensilation of 

mortalities. 

 

 

Potential odour sources on lease are located 

>9 km from the nearest sensitive receptor, 

eliminating any potential impact. 



 

 

 

ENVIRONMENTAL IMPACT STATEMENT | Draft Storm Bay North Marine Farming Development Plan 231 

RELEVANT 

SECTION 

POTENTIAL EFFECT AVOIDANCE AND MITIGATION OVERALL EFFECT 

Appropriate storage of feed and controls 

to minimise feed waste.   

 

5.2.8 

Commercial 

Fishing 

 

Broadly, this proposal will impact on 

commercial fishing through loss of habitat 

for species targeted by commercial 

fishers and the exclusion of commercial 

fishers from this zone. This exclusion may 

also disrupt commercial fishers transiting 

through Storm Bay. 

 

The proposed zone is not an area known 

to be used by scalefish fishers, and the 

absence of rock reefs preclude any value 

to the rock lobster and abalone 

industries. 

 

Petuna adjusted its propose lease location 

in response to feedback from the TRLFA 

to provide a 1 km buffer between known 

rock lobster habitat and the lease.  

 

The proposed zone area is less than 0.5% of 

the total area in Storm Bay, thus the impact of 

the displacement of commercial fishing from 

the zone is considered minimal.  

 

5.2.9 

Recreational 

Fishing  

 

Similarly to the impact on commercial 

fishing, this proposal will reduce habitat 

for recreationally targeted fish species 

and exclude recreational fishers from the 

proposed zone. 

 

The location of the zone may impact on 

navigation through Storm Bay by 

recreational users.  

 

Petuna has consulted with TARfish as the 

peak representative body for recreational 

fishers.  

 

Petuna’s proposed lease and zone are 

located outside of the established 

recreational transit lanes through Storm 

Bay. 

 

The proposed location is not a known 

recreational fishing area of interest.  

 

The proposed zone area is less than 0.5% of 

the total area in Storm Bay, thus the impact of 

the displacement of recreational fishing from 

the zone is considered minimal. 

 

5.2.10 

Recreational 

Activities 

 

Loss of visual and noise amenity at areas 

used for recreation. 

 

Increased marine debris. 

 

Petuna’s Marine Operations Waste 

Management Plan aims to eliminate 

marine debris by establishing a chain of 

responsibility for all waste generation and 

provides specific control measures for 

each type of waste produced on-lease.  

 

The proposed location is >5 km from the 

nearest known recreational area at Betsey 

Island mitigating potential visual and noise  and 

vessel traffic impacts. 

 

Petuna’s strict management of marine waste 
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Vessel traffic will follow a direct line from 

the shore base to the lease and will 

maintain a 2 km buffer distance to Betsey 

Island at all times. 

 

 

will minimise marine debris as much as is 

practicable.  

 

5.2.11 

Tourism 

 

Visual and noise impacts on tourism 

operations. 

 

Increased marine debris. 

 

As per section 5.2.10. 

 

No negative effects are expected as a result of 

this proposal.  

 

5.2.12 

Land Use and 

Development 

 

There are no potential effects on land use 

and development. 

 

None proposed 

 

There will be no impacts on surrounding land 

use and development. 

 

5.2.13 

Socio-Economic 

Aspects 

 

Positive impacts include: 

 37 new FTE positions and 130 FTE 

indirect positions created through 

this development. 

 >$70m capital spend, a substantial 

proportion of which will be placed 

with Tasmanian manufacturers. 

 Increased demand for local goods and 

services. 

 

 

 

 

 

None proposed 

 

Net positive effect economic and social effect 

including new employment and substantial 

capital spend in Tasmania, as well as increased 

demand for local goods and services. 

 

Off-shore site location minimises 

environmental and social impacts compared 

with existing industry farming sites. 
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7 Conclusion 

This EIS has been prepared in support the proposed Storm Bay North MFDP. This project is a 

critical component of Petuna’s strategic plan which focuses on sustainable, risk managed growth of 

salmonid aquaculture in Tasmania to meet growing domestic and international demand for its 

products. 

 

Offshore farming in Storm Bay has been identified by both the salmonid industry and the Tasmanian 

Government as an optimal location for sustainable industry growth, due to its hydrodynamic 

characteristics which create an environment which is highly dispersive of nutrient emissions, and the 

substantial distance to environmentally fragile or susceptible ecosystems and sensitive receptors. 

 

This proposal reflects an industry shift to reducing both environmental and social impacts through 

deep-water offshore farming as a result of stakeholder and community feedback to the industry. 

 

Detailed dispersion modelling of particulate and soluble emissions has been undertaken, both for this 

proposal and for the cumulative effects of proposed amendments to existing MFDPs and existing 

salmonid farming sites in Storm Bay. This has identified areas suitable for ongoing ecosystem-based 

environmental monitoring in the form of a BEMP which will inform adaptive management of all finfish 

marine farming in Storm Bay via a TPDNO. This regulatory mechanism acts to control the level of 

nutrients entering the ecosystem and will be adjusted based on this extensive ecosystem-based 

environmental monitoring.  

 

Potential impacts to flora and fauna, including EPBCA and TSPA listed species have been assessed in 

detail, and determined as minimal to negligible. Potential impacts on the human environment are 

largely mitigated through the remote location of the proposal, which is >6 km from the nearest 

shoreline and 9 km from the nearest sensitive receptor. 

 

Petuna has designed this proposal to reflect best practice biosecurity management. This is assisted by 

the fact that all proposed infrastructure and equipment will be new and fit for purpose.  

 

The significant socio-economic benefits associated with this $70 million project include: a substantial 

proportion of the capital will be spent with Tasmanian manufacturers, creation of 37 new direct and 

130 new indirect positions, and an increase in demand for local products and services.  
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