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1 EXECUTIVE SUMMARY

1.1 PROJECT SEA DRAGON OVERVIEW
Project Sea Dragon is a large-scale, integrated, land-based prawn aquaculture project in northern Australia
designed to produce high-quality, year-round reliable volumes for export markets for Black Tiger prawns
(Penaeus monodon). Project Sea Dragon has the potential at final stage to produce greater than 100,000
tonnes per annum of Black Tiger prawns, generating an export revenue of $1.6 billion per annum.

It is a staged development of up to 10,000 hectares (ha) of production ponds at Legune Station in the Northern
Territory (NT), and supporting facilities across Western Australia (WA) and the Northern Territory including:

Breeding Program (Core Breeding Centre and Broodstock Maturation Centre)

Quarantine, Founder Stock Facility and Back-up Breeding Centre – located at Exmouth (WA)

Hatchery Site – proposed to be located in the Darwin (NT) environs

The Grow-out Facility – proposed to be located at Legune Station (WA)

A Processing Plant – proposed to be located near Kununurra (WA), and

Export Facilities – proposed to be located at either or both Wyndham (WA) and Darwin (NT).

This Draft Environmental Impact Statement (EIS) has been prepared to assess full-scale construction and
operation of two key supporting facilities; the Core Breeding Centre (CBC) and the Broodstock Maturation
Centre (BMC) (herein referred to as the CBC and BMC, or the Project). The Project is proposed to be built at
Point Ceylon, Bynoe Harbour, Northern Territory.

1.2 ENVIRONMENTAL IMPACT ASSESSMENT
Seafarms is in the process of undertaking environmental assessments and applying for environmental approval
for components of Project Sea Dragon. To date, the Project environmental assessment process has involved:

Referring the Project to the Commonwealth Minister for the Environment and Energy on 27 May 2016 (ref
EPBC 2016/7713). The Minister determined that the Project is not a controlled action on 13 September
2016. No further assessment or approval under the Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act) is required.

Submitting a detailed Notice of Intent (NOI) in February 2016 to inform the NT EPA’s decision on whether
assessment was required under the EA Act.

Providing additional information in responses to several requests for information from the NT EPA
between February 2016 and July 2016.

Providing additional information to the NT EPA between February 2016 and July 2016, in response to a
number of requests for information from the NT EPA, including hydrodynamic assessment, risk
assessment, terrestrial fauna and flora assessment; archaeological assessment; marine fauna assessment,
chemical inventories, acid sulfate soil mapping, water quality details and a community consultation report.
The majority of the information provided were technical reports that had underpinned the initial NOI.

The NT EPA determining the Project required assessment under the EA Act at the level of an EIS mostly
regarding public interest, but also for reasons of waste management and potential impacts as a result of
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freshwater supply options (subsequently borefield and desalination water supply options are no longer
proposed) and potential impacts from the discharge of waste water (discharge water).

The NT EPA issuing ‘Terms of Reference for the Preparation of Environmental Impact Statement’ (ToR) in
September 2016.

The NT EPA issuing a Statement of Reasons (SoR) explaining their justification for the Project being
assessed at the level of an EIS. The ToR requires additional information about potential environmental
impacts and risks associated with the Project to address some matters raised in the SoR. However, the SoR
also details the conclusions of the NT EPA in relation to the assessment of the NOI and the responses to
the subsequent requests for information that occurred between February and July 2016.

Specifically, in relation to the potential impacts on the marine environment from construction of the Project
and the release of water from the Project, in the SoR the NT EPA state the following:

Generally, it is expected that benthic habitats would recover once the pipes are in place.

The NT EPA is satisfied that the potential impacts and risks associated with installation of the seawater
intake pipe are unlikely to be significant and can be adequately managed through the implementation of
measures proposed in the NOI. In relation to the release point, there is potential for acid sulfate soils to be
disturbed in a limited area but impacts are likely to be localised and minimal if such material is managed
appropriately.

The NT EPA considers that the interim water quality guidelines / values provide a reasonable basis for
assessment of potential impacts until the guidelines values can be refined.

The impacts from the discharge (release) are likely to be localised and should not extend into the wider
harbour.

The NT EPA considers the proposed discharge (release) of wastewater (discharge water) to Wheatley Creek
is not likely to significantly affect the regional water quality of Bynoe Harbour in the long term, though
there may be some localised, longer term enrichment near the point of discharge in Wheatley Creek.

Furthermore, in relation to erosion and sediment control, acid sulfate soils, biting insects and weeds, the NT
EPA state in the SoR that: the NT EPA is satisfied that potential risk associated with erosion and sediment
control, acid sulfate soils, biting insects and weeds can be adequately managed through the implementation of
standard measures by the proponent. The proponent has committed to preparing and implementing detailed
management plans for potential impacts of the Project.
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2 PROJECT PROPONENT

2.1 PROJECT PROPONENT
The Project proponent is Project Sea Dragon Pty Ltd (PSD), a wholly owned subsidiary of Seafarms Group
Limited (Seafarms). Seafarms is an ASX (ASX:SFG) listed company holding separate subsidiary companies each
operating in emerging, non-conventional commodities areas - aquaculture, carbon and environmental offsets.
The relevant companies are Seafarms Operations Limited, Seafarms Queensland Pty Ltd and CO2 Australia
Limited.

2.2 ABOUT SEAFARMS
Seafarms is an Australian agri-food company which operates, builds and invests in sustainable aquaculture
production platforms producing high-quality seafood. Seafarms is currently the largest Australian producer of
farmed prawns – growing, processing and distributing the well-known Crystal Bay Prawns® premium brand.
Seafarms has 148 ponds covering 160 hectares, across three locations throughout north Queensland and is a
major supplier of prawns to Coles and Woolworths. The company is Australia’s largest prawn aquaculture
enterprise.

Seafarms is committed to sustainability and is of the view that farmed seafood is the most sustainable way to
provide seafood to the world, especially considering catch pressures on global wild fisheries. Crystal Bay
Prawns® are produced using environmentally sustainable culture processes, state of the art processing facilities
and support services. Seafarms considers protection of the environment to be a core corporate responsibility.
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3 PROJECT DESCRIPTION

The Project is to be located at Point Ceylon on the south side of Bynoe Harbour.  The Project site is
approximately 1997 ha on NT Portion 3192 which is vacant Unregistered Crown Land. The CBC and BMC are
located on the same site but are physically separate for biosecurity reasons.

Point Ceylon is 42 kilometres (km) due south-west of Darwin or approximately 120 km via road with entry to
the site off Fog Bay Road. The closest township to the Project site is Dundee Beach which is 22 km further to
the west.

Public infrastructure in the general vicinity of the Project site include Milne Inlet Ramp, Six Pack Creek Ramp
and Dundee Beach Ramp which are used to access Bynoe Harbour and the sea adjacent to the Dundee
coastline. Tourist precincts within the region include the Lodge of Dundee at Dundee Beach and Crab Claw
Island Resort, approximately 8 km to the east north-east.

Commercial aquaculture licences, associated with Crown Leases in Bynoe Harbour, for the purpose of pearl
oyster fisheries are located to the north of the Project site.

3.1 CONSTRUCTION
Construction of the Project is planned to commence in Quarter 3 of 2017. Site establishment is the first step in
the construction process and will occur in the earliest part of the dry season possible. This will allow
earthworks to be completed during the remainder of the dry season to minimise erosion and sediment loss
from the site.

A construction lay down area will be established at each of the works areas including the Common Facilities,
CBC, BMC, raw seawater storage and pumping station. The aspects considered in the construction phase
include site establishment, civil works, seawater intake pipeline from Point Ceylon into Bynoe Harbour to
service both facilities, onshore seawater and discharge water storage, the discharge water release point,
services distribution, chemical management, workforce, traffic requirements and borrow pits.

3.2 OPERATIONS
The prawns for the CBC will be sourced from the Founder Stock Facility in Exmouth, Western Australia. At the
CBC, families of prawns will be raised in separate tanks to avoid unmanaged cross-breeding and maintain
genetic lineage. Once the prawns reach a certain size they will be tagged and combined without compromising
genetics. The top individual performers within the top families will be used to supply the BMC and produce
commercial broodstock. At full scale production, the CBC will have capacity for up to 400 families of unrelated
genetic signatures. The flow process of the CBC including associated inputs and outputs is illustrated in
Figure 3-1.

Post larval prawns from the CBC will also be returned to the Founder Stock Facility to create a Back-up
Breeding Centre (BBC) in Exmouth for the maintenance of a living back-up genetic library.
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FIGURE 3-1: CBC PROCESS FLOW DIAGRAM
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The BMC will produce commercial numbers of spawners and their mates for the commercial hatchery, which is
to be located within the Darwin region. The flow process of the BMC, including associated inputs and outputs is
illustrated in Figure 3-2.

The CBC and BMC will be biosecure and managed in accordance with the requirements of the Project Sea
Dragon Biosecurity Manual.

Discharge water will be released from the CBC and BMC to settlement ponds before being released into the
Bynoe Harbour system. Seawater used in the facilities will be released at a rate proportional to the intake.
Hydrodynamic modelling indicated the optimal location for the discharge water release is on Wheatley Creek.
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FIGURE 3-2: BMC PROCESS FLOW DIAGRAM
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4 APPROVALS, CONDITIONS AND AGREEMENTS

4.1 AGREEMENTS
On 27 July 2015 the Northern Territory and Commonwealth governments announced the granting of Major
Project Status to Project Sea Dragon. Major Project Status is awarded to projects that will make a significant
contribution to the economic development of the Northern Territory and/or Australia. It is granted in
recognition of the potential complexity of government approvals processes associated with major projects, and
aims to ensure that all Commonwealth, State and Territory processes are coordinated.

As part of achieving Major Project status, the Northern Territory government and the Proponent signed a non-
binding Project Facilitation Agreement. As is common practice, the parties are working towards a Project
Development Agreement.
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5 PROJECT ALTERNATIVES

5.1 INTRODUCTION
Alternatives for various aspects of the Project, including not proceeding with the Project; siting the Project in a
location other than Point Ceylon; and different design elements were considered during the Project planning
and design phase.

5.2 PROJECT LOCATION
A formal multi-criteria analysis was applied across 25 sites within the region to determine the optimal location
for the Project. This analysis used site suitability criteria based on initial investigations by Commonwealth
Scientific and Industrial Research Organisation (CSIRO) and were further developed by the Proponent.

Site selection considered land tenure, land area, topography, temperature, rainfall, evaporation, biosecurity
risk, land use, availability of fresh-water and marine water, feasible logistics and workforce. In terms of
avoidance of environmental and cultural values, it specifically considered avoidance of sites with significant
populations of threatened species, sites of archaeological, heritage or Aboriginal significance, Ramsar wetlands,
breeding colonies, known critical habitat, mangroves, intertidal zones, acid sulfate soils, significant vegetation
clearance and Great Barrier Reef and inshore reefs.

Sites were ranked according to this multi-criteria analysis and as a result Point Ceylon was identified as the
preferred location.

5.3 NOT PROCEEDING WITH THE PROJECT
Three alternatives to proceeding with the currently proposed Project have been considered and include:

not having a breeding program which is considered not feasible at the scale proposed for the overall
project due to the need to source specific pathogen free broodstock.

have only either a CBC or BMC located at Point Ceylon, however, the Proponent’s search for an alternative
locations revealed few viable locations that meet the appropriate site requirements.

have no facilities at Point Ceylon and instead locating them in a different region/state (nominally WA)
which is an option being considered on an ongoing basis and is dependent on a number of varying factors
including timing and condition of approvals.

Not proceeding with Project Sea Dragon would result in a loss of real income of around $31.5 billion; prawn
production valued at an average of $3 billion per year; capital expenditure during the construction of the
Project of approximately $2.1 billion; recurrent operating expenditure of approximately $1.2 billion at full
production; business opportunities, particularly for local suppliers, to supply goods and services to the Project;
2,800 Full Time Equivalent (FTE) construction jobs and 1,800 FTE operations jobs.

5.4 ALTERNATIVE SPECIES
The species selected for Project Sea Dragon is the Black Tiger prawn (Penaeus monodon). The Black Tiger prawn
is a highly-prized, commonly grown species of prawn well accepted by the market. The alternative species
capable of being cultured in the Australian environment are Banana prawns (Fenneropenaeus merguiensis) and
Pacific White-legged shrimp (Litopenaeus vannamei) which is also marketed in Australia as Vannamei shrimp
(prawns). The Proponent grows Banana prawns in its Queensland-based operations. The Proponent considered
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this species in its early investigations but it is a less preferred species for overseas markets and is therefore not
commercially viable for the Project.

5.5 ALTERNATIVE FEED TYPE
The Proponent is aware of innovations in the science of prawn feed and nutrition, and have examined a variety
of options for their operations. These include Novacq®, modified canola, single-celled proteins, and utilisation
of break-crops such as lupins as part of the feed formulation. These products are at differing stages of
development and not yet commercially available.

5.6 LOCATION OF INFRASTRUCTURE WITHIN THE SITE
Three criteria determined the overall size and locations of the CBC and BMC facilities. These included the
following:

Site biosecurity requirements to maintain and manage the stocks specific pathogen free status

The biological production requirements of the CBC and BMC (i.e. stocking rates)

Specific site/environmental requirements (i.e. PASS, storm surge).

Meeting these criteria refined an almost infinite number of design combinations to determine the optimal
design and location.

The biosecurity requirements of the Project was the key consideration regarding the location of infrastructure
within the Project site. Ideally, the CBC and BMC would be positioned at separate sites to maintain biosecurity
at each facility but due to the lack of feasible options where co-located within the Project site. Maximising the
separation distance between the two facilities is integral to the implementation of biosecurity practices.

5.7 LOCATION OF THE RELEASE POINT
Three release points for discharge water were considered with two on Wheatley Creek and one on Mackenzie
Arm. The decision to focus initial investigations on release to Wheatley Creek, and not directly to Bynoe
Harbour was based upon:

A desire to avoid any real or perceived impact of release on the Paspaley Oyster leases, and

To avoid potential for bioaccumulation of nutrients which potentially could occur by in-taking the released
discharge water. Locating the Project release infrastructure well away from the Project intake
infrastructure negates this possibility.

The initial modelling indicated that in utilising Discharge Option 1, located on Wheatley Creek, was unlikely to
lead to significant impacts to the ecology of Creek. Given this, it was determined that there was no
requirement to investigate release directly into Bynoe Harbour.
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5.8 FRESHWATER SUPPLY ALTERNATIVES
Four alternate freshwater supply options (or a combination of each) were considered and included:

Groundwater

Desalination

Water extraction from the Finniss River

Rainfall capture and water cartage.

Groundwater, desalination and water extraction from the Finniss River were not selected due to the
uncertainty around timing to assess them and achieve the approvals.

5.9 ENVIRONMENTAL MANAGEMENT ALTERNATIVES
Many aspects of environmental management of the site are mitigated through Federal and State quarantine
and biosecurity regulations and monitoring required to meet State regulations and guidelines. Therefore,
alternate environmental management options are not available for consideration for management of discharge
water, potential for disease and pathogens entering the environment, and prawns leaving the site. However, as
part of the philosophy of minimisation and avoidance, as detailed in this chapter, a number of alternatives
were considered in the siting and/or design of various Project components and these have been discussed
above.

5.10 ALTERNATIVE ENERGY SOURCES
Power for the site was originally based on power supplied from the mains power which is located on Fog Bay
Road, with suitable backup power onsite to maintain operations of the facility in case of extended mains
failure. On further review it was determined by the Proponent that self-sufficiency of power onsite would
present the lowest risk.

The options for fuel types being solar, diesel and gas for onsite generation purposes were also reviewed. Diesel
was chosen as the preferred fuel source as it was economical, readily available, easily sourced, and has
sufficient workforce for maintenance of diesel generators in the area.

With this determined, onsite requirements where assessed to determine whether a central power generation
facility was more efficient or a decentralised system with each module being self-sufficient. It was concluded
that a centralised power generation system was preferable for the overall Project development based on the
following capabilities:

Efficiency of a shared redundancy across the entire facility, reducing the overall requirement for
generation capacity

Improves the efficient of fuel consumption, power supply and power quality.
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6 WATER BALANCE

The construction and operation of the CBC and BMC will use freshwater supply (rainfall/non-saline water).
Freshwater will primarily be used for potable water and facility operations such cleaning. The total annual
freshwater demand is an estimated 4,180 kL/annum. The largest annual demand for freshwater on site, for full
scale operation, will come from the housing and accommodation facility (1,810 kL/annum) and the CBC
hatchery (502 kL/annum).

Water balance calculations have been undertaken for the Project based on the driest rainfall year on record,
the rainfall from an average year and predicted water usage requirements for full scale operation.

Freshwater for the operation will be supplied through the capture of rainfall in the wet season. Based on the
roof area available for rainfall capture, housing and accommodation areas will provide the largest source of
freshwater capture. The remainder of the required freshwater will be carted to site, for the balance of the dry
season, by an appropriately licensed commercial supplier.

No surface water or groundwater is proposed to be used as a freshwater source for the Project.

All sewage will be managed onsite at each facility (accommodation; CBC; BMC) via sewerage systems
comprising of septic tanks and a land disposal system. The systems will meet the requirements of the NT
Department of Health ‘Code of Practice for small on-site sewage and sullage treatment systems and the
disposal or reuse of sewage effluent’ which is applicable to systems managing sewage less than 8 KL per day.
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7 ECOLOGICALLY SUSTAINABLE DEVELOPMENT

The Project complies with and contributes to the core objectives and guiding principles of Ecologically
Sustainable Development (ESD) as defined in the National Strategy for ESD.

The core objectives of ESD are addressed by the Project through the following:

The Project will enhance individual and community well-being and welfare whilst safeguarding the welfare
of future generations.

The development of the Project will provide for equity within and between generations.

Protecting biological diversity, and maintaining essential ecological processes, has been a core focus of the
engineering and operational design of the Project.

Decision making has been informed long and short-term economic, environmental, social and equity
considerations.

The Project's Environmental Management System (EMS) provides a commitment to continual
improvement in environmental performance.

The Project is unlikely to impact global environmental values such as migratory species or wetlands of
international importance.

The Project will contribute to the development of a strong, growing and diversified economy with a range
of economic benefits expected at the local, regional and national levels.

Environmental considerations have informed decision making at all stages of Project development and will
continue to guide both the construction and operation of the Project.

An extensive community consultation program has been implemented as part of the social impact
assessment for this EIS.
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8 ENVIRONMENTAL VALUES

8.1 PROXIMITY TO SIGNIFICANT SITES AND FEATURES
The Project site is located on a peninsula on the southern shore of Bynoe Harbour, adjacent to the southern
end of Indian Island. The entrance to Bynoe Harbour from the Timor Sea is located at the northern end of
Indian Island, although water also flows into Bynoe Harbour via Port Patterson and the Geranium Channel
positioned to the west of Indian Island. A number of small tidal creeks and bays are present along the shore of
Bynoe Harbour.

Indian Island Conservation Area is located two kilometres to the north-east of the Project site. This was the first
protected area to be declared in the Northern Territory in 1889, and is of high conservation value because of its
relatively undisturbed state. The beaches on the northern end of the Island also provide important breeding
habitats for turtles.

Other nearby sites or features include:

Darwin Harbour (a listed Nationally Important Wetland) which is approximately 24 km to the north-east

Finniss Floodplain and Fog Bay Systems (both Nationally Important Wetlands) approximately 16 km to the
south-east.

Fog Bay Beneficial Use Area (BUA) with beneficial uses noted as aquatic ecosystem protection
(environment), recreational water use (cultural) and aesthetics (cultural) to the east

Finniss River coastal floodplain BUA with beneficial uses noted as aquatic ecosystem protection
(environment), recreational water use (cultural) and aesthetics (cultural) to the south

Litchfield National Park, located approximately 50 km to the south-east

Kenbi Native Title Determination on the northern side of Bynoe Harbour.

8.2 GEOLOGY, GEOMORPHOLOGY AND SOILS
The southern part of Bynoe Harbour, including Point Ceylon, is predominantly lateritic capping with some
exposures of the underlying weathered granite and some fine-textured sedimentary rocks. Soils of Bynoe
Harbour catchment are highly weathered, low in plant nutrients with acid to neutral pH, and dominated by
kaolinitic clays. Ironstone gravels are characteristic of soils associated with lateritic parent materials. There are
four soil types present within the Project site. They are hydrosols (waterlogged soils), kandosols (red and
brown earths), tenosols (sandy soils), and rudosolos (very shallow soils).

The geomorphology of Bynoe Harbour is the product of marine transgressions, fluvial erosion and deposition.
Bynoe Harbour is classified as a drowned river valley estuary, also known as a ria shoreline. Sediments are
delivered to Bynoe Harbour primarily during high rainfall and runoff events through the creeks. These
sediments are then either carried in suspension out of the Harbour by the strong tidal currents, or deposited in
the mangrove forests along the shoreline.

The gentle sloping intertidal shelf around Point Ceylon is over 200 m wide and is backed by a 60 m margin
consisting of a range of mangrove species. Potential acid sulfate soils (PASS) within Point Ceylon are anticipated
in these mangrove margins and on the lower reaches of Wheatley Creek and the unnamed creek on the
eastern side of the Project site.
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In relation to erosion and sediment control and acid sulfate soils, the NT EPA SoR states that: ‘the NT EPA is
satisfied that potential risk associated with erosion and sediment control, acid sulfate soils can be adequately
managed through the implementation of standard measures by the proponent.

8.3 FLORA AND FAUNA
The Project area is dominated by mid to tall open Eucalypt spp. woodland with a mid-storey of Livistona humilis
over Eriachne spp., Sorghum spp., and Heteropogon triticeus. This vegetation type represents over 74% of
vegetation within the Project’s footprint. The clearing of an estimated 111.92 ha of this vegetation type is not
considered a significant impact or loss of biodiversity values. A flora survey of the Project site was undertaken
in April and May 2003.

No threatened flora species and/or ecological communities listed under the EPBC Act or TPWC Act were
recorded during these surveys. A search of NT databases (2015) indicates Cycad (Cycas armstrongii) and
Arrowleaf Monochoria (Monochoria hastata) have been recorded in area. Both species are listed as vulnerable
under the TPWC Act. Additional flora and vegetation surveys of the Project site will be undertaken by a suitably
qualified botanist prior to any clearing or earthmoving activities taking place.

The clearing required to facilitate the Project is approximately 150 ha and equates to less than 0.5% of the
vegetation within a 10 km radius of the Project. The habitats within the areas to be cleared are not considered
unique, or representative of critical habitat for any species. The vegetation communities on the Project site are
widespread throughout the region.

Weeds are abundant in parts of the site which have been disturbed by previous activity. The most prevalent
infestations occur at Point Ceylon and along existing access tracks. The NT EPA considered that the potential
impacts environmental risks associated with weeds can be adequately managed through the implementation
of standard measures by the Proponents.

Seagrass beds are reported to be present in the intertidal–subtidal areas and in the very shallow subtidal areas
of Bynoe Harbour, including patchy seagrass beds near Point Ceylon. The shoreline at Point Ceylon and along
Wheatley Creek is characterised by mangrove forest that lines the tidal boundaries and grows in the fine
sediments.

The seawater intake pipeline is to be located in approximately 10 m water depth within Bynoe Harbour in an
area that is likely characterised by sand/gravel substrate and associated benthic fauna. The proposed Wheatley
Creek discharge water release point is located in a highly variable area with a combination of rock, mud, clay
and sand. It is expected that benthic habitats will recover once the infrastructure has been installed.

Marine megafauna such as marine turtles, fish, dolphin, dugong, sea snakes and crocodile are transient or
migratory species and in order to identify species relevant to the Project, and assess potential for impact to
those species; a 20 km buffer around the proposed development site has been assessed. The assessment was
then refined through the identification of suitable habitat and sighting data. The NT EPA is satisfied that
potential impacts and risks to megafauna associated with the installation of the intake pipeline are unlikely to
be significant and can be adequately managed through the implementation measures proposed by the
Proponent. Nonetheless, the potential impacts to megafauna species during both construction and operation
has been provided in the EIS.
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Ten threatened terrestrial fauna species listed under the TPWC Act are known, or considered likely or possible
to occur in and around the Project site. They are:

One insect – Dodd’s Azure butterfly (Ogyris iphis doddi)

One terrestrial reptile – the Yellow-spotted monitor (Varanus panoptes)

Four species of mammal - rush-tailed Rabbit-rat, Northern quoll, Black-footed tree-rat, Northern Brush-
tailed phascogale

Four terrestrial birds - Red goshawk (Erythrotriorchis radiatus), Gouldian finch (Erythrura gouldiae),
Partridge pigeon (Geophaps smithii smithii), Masked owl (Tyto novaehollandiae kimberli).

A Fauna Management Plan sub-plan will be developed in the Environmental Management Plan (EMP) to
provide for the protection of fauna during construction and operation of the facility.

8.4 FRESHWATER AND GROUNDWATER
The Finniss Sub-Region, a land use area defined under the Planning Act 1999 in which the Project site is
located, has limited groundwater potential. The local aquifer within the sub-region contains fractured and
weathered rock consisting of shale, greywacke and sandstone. Groundwater resources within the region are
typically sustained through diffuse recharge as a result of heavy rains.

There are no major fresh surface water resources at the Project site. The majority of the waterways within
close proximity of the site are estuarine/tidal waters. The nearest major fresh surface water is the Finniss River,
approximately 17 km South East of Point Ceylon.

8.5 MARINE AND ESTUARINE WATER
Salinity within marine and estuarine waters Bynoe Harbour and around Point Ceylon is primarily influenced by
offshore salinity levels during the dry season, and catchment runoff during the wet season; with potential for
salinity levels to increase upstream of the estuary system at the end of the dry. Turbidity within Bynoe Harbour
is also seasonal, with freshwater runoff from the catchment in the wet season contributing to high turbidity
levels. Turbidity is also influenced by the tide. Strong tidal currents act to keep suspended sediment entrained
within the water body, and moderate to high turbidity levels are common throughout the year. Total nitrogen,
total phosphorus and chlorophyll a are the key parameters measured to determine nutrient levels. The results
of sampling undertaken by the Proponent in November and December 2015 in Bynoe Harbour indicate that the
nutrients are within the 80th percentile values of the water quality sampling data sets.

Modelling has used both the background water quality, Darwin Harbour water quality objectives for total
nitrogen and total phosphorous and their predicted input loads to assess how water discharge could affect the
environment to inform potential Project risks and relevant environmental controls. Near field and far field
modelling was conducted. Far field modelling for the dry season indicated that median nitrogen levels (above
background) are in the order of 0.06 mg/L upstream and 0.005 mg/L downstream of the release point.
Predicted changes in nitrogen levels caused by the facility at all other locations were reported to be negligible
(<0.01 mg/L).  Median phosphorus levels from the facility were found to be in the order of 0.013 mg/L above
background conditions upstream and 0.002 mg/L downstream of the release point. Predicted changes in
phosphorus levels released by the facility at all other locations were reported to be negligible (<0.001 mg/L).
Therefore, the far-field modelling broadly shows the tracer (i.e. nutrient from the release) would be
undetectable and or indistinguishable from the background variable levels.
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Far field modelling for the wet season confirmed that wet season conditions at the site are as per dry season
conditions; they are dominated on a daily basis by tidal flushing.  They are, however, also influenced by runoff
from the small onshore catchment following intense wet season storms.

Near field modelling showed the following:

There will be an effective ‘mixing zone’ in which there will be occasional elevated nutrient levels (outliers)
at and around low water slack and to a far lesser degree (due to the greater volume) high water slack.  This
mixing zone which is defined by ANZECC (2000) as an area where there may be occasional exceedances of
nutrients above guidelines is limited to the immediate vicinity of the release and extends for
approximately 100 m upstream and downstream of the proposed release location. Beyond this mixing
zone, water quality changes are predicted to be more temporally consistent and the ‘outliers’ are within
the normal range of the dataset.

Upstream of the proposed release, the predicted changes in nutrient levels are generally consistent with
earlier predicted findings.

Downstream of the release, the predicted changes in nutrient concentrations rapidly reduce in magnitude.
By the confluence of Wheatley Creek with the Mackenzie Arm, the predicted changes are typically an order
of magnitude, or 10 times, smaller than in the upper reaches of Wheatley Creek and consistent with the
ambient water quality levels.

Nutrient loads from water release under a fully developed, conservatively modelled, scenario are compliant
with the proposed interim TN water quality guideline and only marginally exceed the proposed interim TP
guideline.  Modelling did not incorporate flushing potential, consider staged water release (supporting
biological assimilation of nutrients pre-release) or biologically assimilation potential of Wheatley Creek.
Comparison of that system with other receiving waters indicates that biological assimilation (in particular) is
expected to buffer nutrient loading into Wheatley Creek reducing risk of breaching guidelines. This result,
coupled with findings from the Cardwell operation, that show that the release is of better quality than license
conditions, indicates that there is a low likelihood of nutrients carried in the discharge water having a
discernible negative effect on the environs of Wheatley Creek, or the adjacent coastal systems.

Despite not taking account of biological assimilation, the modelling indicates that the release will be mixed
within the creek system and not distinguishable from background conditions at the confluence of the
Mackenzie Arm. Findings indicate no discernible impact to the water quality conditions of Bynoe Harbour. As
such, no impacts to the flora or fauna that reside in Bynoe Harbour is considered likely to occur. Further, as
discharge water release is predicted to have a negligible effect on nutrient loadings of the Wheatley Creek
estuarine system, the risk of impacting upon the diversity or health of the flora and fauna of this system from
nutrient release is considered unlikely.

Modelling indicated that discharge would be detectable within a mixing zone that extended (conservatively)
100 m up and downstream of the release point. This mixing zone is considered applicable to suspended solid
release as well as nutrients.

Discharge water sediment and nutrient loads will be managed such that guideline values are not breached
when compared to background levels. This will be validated through routine monitoring of all liquid discharge,
pre and post release. If water quality deterioration is detected where concentrations are approaching
guidelines, additional treatment options will be implemented as described for nutrient release management.
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These controls will be used to manage water discharge to guideline requirements. This will avoid impacts to the
environs of Wheatley Creek, or risk of exposing fish, shellfish or marine megafauna to suspended sediment
water quality conditions detrimental to their health, feeding or reproduction.

Proposed release volumes of discharge waters from the CBC and BMC during operations range from
approximately 0.55% – 1% of the tidal volume flushed through Wheatley Creek. The release rate of the
discharge waters under a fully developed scenario will be controlled by the discharge release control pond and
release point infrastructure. This will be designed to limit discharge to the mid and high period of the tide and
to limit velocities to be in the order of, or less than, the existing current speeds. This will support mixing of the
discharge water release without altering local bathymetry through scour risk or affecting existing currents. This
will also manage risk that releases contribute significantly to the tidal prism affecting overland flows or salinity
gradients.

8.6 WASTE MANAGEMENT
A range of waste types will be generated by the Project during the construction and operational phases. The
significant waste types and the potential quantities have been identified as:

Inert waste produced from earthworks associated with construction including building foundations, open-
cut drainage and water storage ponds

Green waste produced from vegetation clearing and ongoing vegetation management

Municipal waste produced from the accommodation facility and offices as well as various domestic waste
streams from the CBC and BMC

Biological waste through natural mortalities during the growth cycle and spent broodstock from the CBC
Hatchery

Waste water (non-process) including domestic waste water including sewage, waste liquid chemicals or
water/chemical mixes and stormwater

Sediment waste from waste storage ponds will accumulate in both the seawater and wastewater storage
ponds

Hazardous waste such as waste oils/water, hydrocarbons/water mixtures, chemicals including herbicides
and pesticides, lead acid batteries.

The overarching strategy to be implemented on the site is one of minimisation. A waste hierarchy will be
implemented to Avoid Reduce Reuse Recycle Recover Dispose, with preference to be given to practices at the
top of the hierarchy rather than those lower down. A detailed management strategy to reduce and manage
risks associated with waste has been developed and is contained in the EIS.

8.7 AIR QUALITY AND NOISE
Air quality in the Project Area is strongly influenced by the predominating wet and dry seasons. The dry season
is characterised by moderate temperatures, low humidity and dry conditions, with strong winds from the east
and south-east. Conversely, the wet season is characterised by high temperatures and humidity, with
predominant winds coming from the north and north-west. Tropical cyclones, thunderstorms and monsoon
rains are common during the wet season.
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The proposed power facility at the site will generate 6 MW of power via diesel generators. An incinerator with
a burn rate of 50 kg/hr is proposed in order to dispose of prawn carcasses/mortalities.  The incinerator is
proposed to be located adjacent the power facility, and both have been sited approximately 90 m away from
the accommodation facility.

A conservative screening level assessment has been undertaken to determine the potential air quality impacts
to sensitive receptors within the area as a result of incineration and power generation facilities proposed
during operation of the Project. The screening air quality assessment shows that operation of the power facility
has the potential to exceed the maximum hourly average NO2 level at the accommodation facility.

The proposed incinerator is a small facility and will operate for a limited number of hours during the day, a few
days a week.  With such a low mass throughput, a risk assessment approach has identified very low residual
impact upon the environment.

Noise levels for each generator (CAT32, 800 eKW) were also modelled assuming a sound pressure level of 85
dB(A) at one metre, as required in the design specification. The generators are enclosed within containers and
the noise level is assumed to be outside of the container. Preliminary model results show that the predicted
noise level at the accommodation facility (90 m away) would be 56 dBA, which exceeds the adopted 35 dBA
noise criteria by more than 20 dBA.

The outcomes of the air and noise assessment recommended that the accommodation facility be moved to a
location that is approximately 520 m from the power facility in order to achieve both noise and air quality
outcomes. Therefore, as part of detailed design, the location of the power facility will be moved approximately
520 m south along the access road. In the event incinerator is the preferred method for disposing of prawn
mortalities, the incinerator will also be moved 520 m south along the proposed access road.

8.8 SOCIO-ECONOMIC
The nearest population centre to the Project is the Dundee region which is home to around 800 residents and a
large number of weekenders. The population is estimated to grow to 1,200 each weekend, and to over 2,000
on public holidays and long weekends.

Fishing is the main activity that attracts tourists and local residents to the area with land and sea-based fishing
and crabbing activities available. At Dundee Beach, there is a boat ramp located near The Lodge of Dundee
while a large number of people fish from the beach, creeks and rivers from Patterson Point in the north to the
Finniss River mouth in the south. In the Bynoe Harbour area, access to fishing is via numerous boat ramps and
land-based fishing areas on creeks, rivers and the beach. There are also a number of commercial fishing
charters are based in Dundee Beach and charter operators based in Darwin that utilise the area.

The unemployment rate in the broader Finniss statistical area which includes the Project area is approximately
eight per cent which is higher than the unemployment rate across the whole of the Northern Territory. The
employment benefits from the Project are important as it is located in an area with limited existing economic
opportunities. The Project workforce will have a number of positions not requiring a high level of skills or work
experience. These positions are particularly important for local regional people, many of whom do not have a
large amount of skills or work experience. The Project also allows local people to gain employment on a major
project and in an industry which is not currently represented in the region.

There is sufficient skilled construction labour available in Darwin for the construction of facilities at the
Proposal site. During the peak of the construction phase of the Project it is estimated that a maximum of 70
personnel will be employed. This will include a range of construction trades such as builders, earthmoving,
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plumbing and electrical. Each phase of construction is expected to last approximately eight months.
Accommodation for construction personnel will be sought in the Dundee Beach area, which is a 30-minute
drive from the Project site.  This will provide economic benefits to the local guest house or property rental
businesses which are important for employment in the local area.

The majority of the 40 operational workforce is expected to come from Darwin with the technical specialists
likely to be sourced both from Australia and overseas. The expectation is that the construction workforce will
be drive in – drive out, through the utilisation of a compressed roster, utilising both onsite and offsite
accommodation options.

Vehicle traffic will be mainly associated with staff movement from the Dundee region to the Project site.
Approximately 16 light vehicle and bus movements are required within a 24-hour period (accounting for
day/night shift change). Light vehicle movements are associated with personnel who are self-accommodated
within the region whilst bus movements are associated with personnel accommodated in company supplied
accommodation. Drive in – drive out personnel are also likely to commute to Darwin on their rostered days off.
The volumes of traffic estimated during construction are unlikely to impact on the communities use of the road
due to the current low utilisation and additional capacity available.

Ceylon Point will be closed to public access from the commencement of construction. Those utilising the area
for recreational activities such as camping, hunting and fishing will not be able to access the site beyond the
site office. It is assumed that restricting access will only affect small numbers of individuals. The Project will not
impact upon existing formalised boat access to the water or boat movement within the Harbour.

Mitigation measures that will be implemented to address potential impacts arising from the Project include the
implementation of:

A Stakeholder Communication Plan that provides for updates and opportunities for the community to raise
any concerns during the Project’s lifecycle

A Social Impact Management Plan including an Industry Participation Plan and a short-term
accommodation strategy

A workforce plan that identifies training pathways to develop the required skillset.

8.9 HISTORIC AND CULTURAL HERITAGE
An archaeological survey identified a shell scatter of low archaeological significance is located on the north-
eastern side of Point Ceylon (within the Project site but outside of the Project footprint). Several registered
artefact scatters are located within the general Bynoe region with a large scatter located two kilometres
northwest of Ceylon Point. The characteristics of these scatters alludes to the long term occupation of the
region by the Larrakia people.

No sites of non-indigenous cultural significance have been identified.

No sacred sites are known to exist within the immediate Project area and an Aboriginal Areas Protection
Authority (AAPA) Authority Certificate (C2016/059) has been issued for the Project.

There are no current claims under the Native Title Act over the Project site (National Native Title Tribunal
2016).
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9 RISK ASSESSMENT

9.1 METHOD
A number of key potential environmental risks were identified in the ToR for the Project. Each of the identified
risks, and further risks that were identified through the risk assessment process, have been addressed in the
risk assessment for the Project.

The risk assessment provides a framework for identifying components of the Project with the potential to
result in environmental impacts and highlights where specific control strategies are required to minimise the
likelihood and consequence of identified risks. Environmental impacts include impacts to biophysical and socio-
economic aspects.

The methodology employed was a standard semi-quantitative risk assessment consistent with Australian/New
Zealand Standard (AS/NZS) ISO 31000:2009 ‘Risk Management – Principles and Guidelines’. The risk assessment
process draws upon inputs from a range of technical studies and specialists with the necessary skills and
experiences to identify and address the risks associated with the Project.

Once all the potential hazards had been identified, initial risk ratings were assessed by assigning a level of
consequence in accordance with consequence criteria for the Project and a level of likelihood in accordance
with likelihood descriptors. The level of likelihood was determined based upon the probability of occurrence,
within the context of reasonable timeframes and frequencies given the nature of the anticipated Project life.

Once the consequence criteria and level of likelihood had been assigned to each identified risk, the overall risk
level was evaluated by using the risk matrix.

The initial risk rating considered the consequence and likelihood of the event occurring without any control
measures in place.

Control measures were then developed to further reduce the risk. The risk was then reassessed (i.e. assigning a
level of consequence and a level of likelihood to arrive at a ranking) based on the implementation of these
control measures. This second rating is known as the residual or revised risk rating and was used as the final
risk rating.

9.2 BIOPHYSICAL
The risk assessment identified a total of 53 biophysical related risks relating to construction and operational
activities. The breakdown in terms of the number of different risk scenarios identified and assessed for one or
more consequence aspect are as follows:

General Ecological Values (14)

Conservation Significant Species (11)

Marine and Estuarine Water (13)

Amenity (8)

Air quality (2)

Groundwater (3) and

Soils (6).
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The specific impact and consequence scenarios, based on a reasonable assumption of effective implementation
of the control measures listed in the risk register, are summarised in Table 9-1 below.

TABLE 9-1 SUMMARY OF RESIDUAL RISKS

Risk Level No. of Residual Risks

Extreme Nil

High Nil

Medium 12

Low 34

Very Low 7

There were no risks identified and assessed during construction or operations that had an extreme or high risk
rating. All residual risks were either rated medium, low or very low. Medium ranked risks were associated with:

Vegetation clearance during the construction phase resulting in a change or loss of terrestrial flora and
vegetation communities; the mortality, injury or disturbance to terrestrial fauna or avifauna; loss of natural
and visual amenity; increased erosion and loss of topsoil affecting rehabilitation

Construction and operational activities (e.g. site establishment, earthworks, movement of heavy
machinery) resulting in Introduction or spread of weeds/pest animals; change or loss of
habitat/biodiversity values for terrestrial flora and fauna from weed and pest

Noise generation and vibration impacts from site establishment, vegetation clearing, earthworks and the
movement of heavy machinery resulting in increased noise levels results in the disturbance of terrestrial
fauna and avifauna

Generation and dispersion of dust emissions from site establishment, vegetation clearing, earthworks
resulting in a reduction of air quality and visibility for other road users

Increased traffic to and from the Project site resulting in a reduction in air quality from noise and dust from
vehicle movement

Production of waste during construction and operations introducing or attracting vermin or other pests
due to the generation and inappropriate management of waste, resulting in displacement of native fauna
and exposure of humans to disease

Infrastructure and buildings changing the visual amenity and natural vista of the area

Wastewater from non-process associated activities contaminating water resources from waste water
disposal to the environment and

Sediments from discharge water ponds contaminating surrounding waterways and leading to changes in
water quality in receiving water body.

These risks are considered able to be successfully managed and mitigated through inclusion of the identified
control measures into the EMP procedures and relevant management plans.
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Ongoing monitoring and management will be undertaken to test the effectiveness of the nominated controls,
audit their implementation and identify other measures or different approaches that may be required to
achieve and maintain acceptable risk levels. Measures to do so are outlined in the EMP for the Project.

9.3 SOCIO-ECONOMIC
The risk assessment identified a total of 11 socio-economic related risks relating to construction and
operational activities. The breakdown in terms of the number of different risk scenarios identified and assessed
for one or more consequence aspect are as follows:

Indigenous social and cultural heritage (1)

Community Expectation / Sentiment (5)

Community Safety (3)

Public Infrastructure (1) and

Employment and business (3).

The specific impact and consequence scenarios, based on a reasonable assumption of effective implementation
of the control measures listed in the risk register, are summarised in Table 9-2 below.

TABLE 9-2 SUMMARY OF REVISED RISKS

Risk Level No. of Revised Risks

High Nil

Medium 1

Low 10

There were no risks identified and assessed during construction or operations that had a revised high risk
rating. All revised risks were rated low, bar one, which was associated with the loss of general public access to
the Project site, which was rated medium.

These risks are considered able to be successfully managed and mitigated through inclusion of the identified
control measures into:

Stakeholder Communication Plan

Social Impact Management Plan and a

Workforce Plan.

Ongoing monitoring and management will be undertaken to test the effectiveness of the nominated controls,
audit their implementation and identify other measures or different approaches that may be required to
achieve and maintain acceptable risk levels.
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10 ENVIRONMENTAL MANAGEMENT

10.1 ENVIRONMENTAL MANAGEMENT SYSTEM
An EMS Manual has been prepared for the Project. The EMS is the key document outlining the Environmental
Management System for Project Sea Dragon overall. It documents the overarching policies and procedures for
the management of impacts on the environmental values for the Project, commits to complying with applicable
environmental legislation, regulations and other requirements, along with continual improvement in
environmental performance.

The EMS considers all elements of Project Sea Dragon and will primarily be implemented on a site basis. As
such, it outlines controls, documents and procedures that are common across all sites. Under the EMS, site
based procedures are required relevant to each site and phase (or combinations of these). The EMS manual
outlines the strategic environmental management procedures, registers and forms for the Project as a whole.

The EMS has been prepared with reference to:

AS/NZS ISO 14001:2004 Environmental Management Systems - requirements with guidance for use

AS/NZS ISO 14004:2004 Environmental Management Systems - general guidelines on principles, systems
and support techniques

AS/NZS ISO 9001:2015 Quality Management Systems.

The EMS is modelled on the AS/NZS ISO 14001 Plan-Do-Check-Act (PDCA) continual improvement model, as
outlined in Figure 10-1, and designed for simple implementation, review and update.

FIGURE 10-1 EMS CONTINUAL IMPROVEMENT MODEL

A site specific EMP has been prepared using the processes set out in the EMS.
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10.2 ENVIRONMENTAL MANAGEMENT PLAN
On approval of the Project, the EMP will be updated to reflect approval requirements and to be a standalone
document (separate to the EIS), and implemented on the Project site along with the overarching EMS. As
described above the EMS documents the overarching policies and procedures for the management of impacts
on the environmental values for the whole Project Sea Dragon, provides Project wide commitments and details
continual improvement measures.

The EMP builds on these procedures by detailing the site specific targets to meet the environmental objectives
during the construction and operational phases of the Project.

Environmental management strategies outlined in the EMP have been prepared based on the environmental
risks identified in the EIS and will be updated throughout construction and operation of the Project.
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11 CONCLUSION

Project Sea Dragon is a large-scale, integrated, land-based prawn aquaculture project in northern Australia
designed to produce high-quality, year-round reliable volumes for export markets for Black Tiger prawns
(Penaeus monodon). Project Sea Dragon has the potential at final stage to produce greater than 100,000
tonnes per annum of Black Tiger prawns, generating an export revenue of $1.6 billion per annum.

This EIS has been prepared to assess full-scale construction and operation of two key supporting facilities; the
Core Breeding Centre (CBC) and the Broodstock Maturation Centre (BMC) (the Project). The Project is proposed
to be built at Point Ceylon, Bynoe Harbour, Northern Territory.

The proposed construction and operational phases of the Project have been designed with minimisation of
environmental impacts and ecologically sustainable principles in conjunction with economic feasibility.

The Project provides a significant opportunity to benefit the local economy providing in the order of 70 full
time equivalent (FTE) employment opportunities during construction and 40 FTE during operation. In addition,
indirect jobs, and business opportunities, particularly for local suppliers, to supply goods and services to the
Project will be generated.


