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1 INTRODUCTION   

1.1 ENVIRONMENTAL OBJECTIVES 

The Terms of Reference for the Preparation of an Environmental Assessment (ToR) for the Stage 1 Legune 

Grow-out Facility (the Project) provide the following environmental objectives in relation to estuarine ecology: 

 To maintain the conservation status, abundance, diversity, geographic distribution and productivity of flora 

and fauna at species and ecosystem levels through the avoidance or management of adverse impacts (on 

the Project area and on adjacent areas that may be impacted). 

 To minimise the risk of significant impacts to threatened species and communities, and migratory species 

listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC 

Act), and species listed under the Territory Parks and Wildlife Conservation Act (TPWC Act). 

 To prevent the introduction and/or spread of invasive and pest species.  

1.2 TERMS OF REFERENCE REQUIREMENTS 

Table 1 summarises the requirements from the Terms of Reference for the Preparation of an Environmental 

Impact Statement (ToR) for the Project and where they have been addressed in this chapter. 

TABLE 1  TERMS OF REFERENCE REQUIREMENTS  

Section Terms of Reference Chapter Section 

3.1 Physical and Biological  

 The EIS should include survey/program timing, locations and 

methodology, to demonstrate appropriate and statistically adequate 

survey designs. At a minimum, surveys should be in accordance with 

the Northern Territory1 and Australian Government2,3 Guidelines. 

The EIS should describe and map, where relevant: 

 

 aquatic ecosystems likely to be affected by the Project Section 3 

 the presence or likely presence of listed threatened and/or 

migratory species under the EPBC Act and/or the TPWC Act 

(within the Project area or adjacent areas that may be impacted). 

For the listed species: 

Sections 3.7 and 3.8 

                                                                 

1 Northern Territory Environment Protection Authority, 2013.  Guidelines for Assessment of Impacts on 
Terrestrial Biodiversity. Available at: 
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/349941/guideline_assessment_terrestrial_biodiversi
ty.pdf.  
2 Department of the Environment, 2011.  Survey Guidelines for Nationally Threatened Species. Available at: 
http://www.environment.gov.au/epbc/policy-statements.  

3 Department of the Environment, 2009. Draft Background Paper to EPBC Act Policy Statement 3.21 – 
Significant Impact Guidelines for 36 Migratory Shorebird Species. Available at: 
http://www.environment.gov.au/resource/draft-significant-impact-guidelines-36-migratory-shorebird-species-
migratory-species-epbc. 

http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/349941/guideline_assessment_terrestrial_biodiversity.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/349941/guideline_assessment_terrestrial_biodiversity.pdf
http://www.environment.gov.au/epbc/policy-statements
http://www.environment.gov.au/resource/draft-significant-impact-guidelines-36-migratory-shorebird-species-migratory-species-epbc
http://www.environment.gov.au/resource/draft-significant-impact-guidelines-36-migratory-shorebird-species-migratory-species-epbc
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Section Terms of Reference Chapter Section 

 discuss the quality and quantity of available habitat 

 discuss the local population’s size and its distribution, 

including at different life cycle stages, for example, when 

the population is breeding, foraging, resting and/or 

migrating 

 include maps showing the local population’s range, 

important habitat areas and migratory pathways 

 discuss the importance of the local population in a local, 

regional, NT, national and international context 

 explain the basis for statements made in response to the above, 

that is, whether the Proponent: 

 is identifying and relying upon existing literature or 

previous surveys 

 has conducted its own surveys specifically for this 

purpose. 

Section 2 

4.3 Biodiversity  

4.3.2 Assessment of Risks  

 The EIS must include an assessment of all of the relevant risks of the 

Project to listed threatened and migratory species under the EPBC Act 

and species listed under the TPWC Act and to nationally significant 

aggregations of water birds4,5. 

Section 4.1 

The EIS should consider risks to protected matters from threatening 

processes. Key threatening processes should become apparent 

through the assessment and could include but not be limited to 

vegetation clearance, habitat fragmentation, altered hydrology, water 

quality impacts, acid sulphate soils, erosion and sedimentation, soil 

compaction, groundwater contamination, impacts on surface and 

groundwater systems, waste discharges, vehicles/vessels during 

construction and operation, weed and pest invasion and spread 

(including marine pests), pathogens, human disturbance (including 

recreational fishing, boats and four- wheel drives etc.), increased food 

availability for birds, escape of prawn stock, predation by domestic 

pets, lighting, dust, noise and inappropriate/ineffective rehabilitation.  

Section 4.1 

The EIS should include: Section 4 

                                                                 

4 Chatto, R., 2000. Waterbird Breeding Colonies in the Top End of the Northern Territory, Technical 

Report No. 69. Parks and Wildlife Commission of the Northern Territory, Palmerston. 
5 Department of Natural Resources, Environment, the Arts and Sport, 2015. Information Sheet - Sites of Conservation 
significance – Legune Coastal Floodplain. Available at: 
http://www.lrm.nt.gov.au/__data/assets/pdf_file/0018/13914/27_legune.pdf 

http://www.lrm.nt.gov.au/__data/assets/pdf_file/0018/13914/27_legune.pdf
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Section Terms of Reference Chapter Section 

 a detailed assessment of the nature and extent of the likely short-

term and long-term relevant impacts to listed threatened and/or 

migratory species at the local, regional, Territory, national and 

international context 

 a statement whether any relevant impacts to listed threatened 

and/or migratory species are likely to be unknown, unpredictable 

or irreversible 

 analysis of the significance of the relevant impacts 

 any technical data and other information used or needed to make 

a detailed assessment of the relevant impacts to listed threatened 

and/or migratory species. 

The EIS should include references to relevant research, statutory 

advice and statutory plans, such as conservation advices, action plans, 

recovery plans and threat abatement plans, when assessing the risks. 

The EIS should also demonstrate how the action is not inconsistent 

with the relevant statutory recovery plans and threat abatement 

plans.  

Section 4.2 

Current searches of the NT fauna atlases6 should be undertaken to 

determine likely species in and around the Project area. Where a risk 

has been identified, the EIS should include an analysis of the risks to 

individuals and populations.  

Section 3.7 

4.3.3 Mitigation and Monitoring  

 The EIS should present management plans that include proposed 

safeguards, mitigation measures and monitoring programs to deal 

with the relevant impacts to biodiversity from the Project. Proposed 

management plans should: 

 identify clear environmental outcomes capable of objective 

measurement and reporting  

 permit timely identification and resolution of problems that arise 

through the course of a Project that may compromise the 

achievement of the appropriate environmental outcome. 

Section 5 

Specific and detailed descriptions of the proposed measures must be 

provided and substantiated, based on best available practices and 

advice from relevant Northern Territory and Australian Government 

advisory agencies and must include the following elements: 

 a consolidated list of mitigation measures proposed to be 

undertaken to prevent, minimise or compensate for the relevant 

impact of the Project, including: 

Section 5 and 7 

                                                                 

6 Department of Land Resource Management, 2015. Information and Publications. Available at:  
http://www.lrm.nt.gov.au/plants-and-animals/information-and-publications 

http://www.lrm.nt.gov.au/plants-and-animals/information-and-publications
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Section Terms of Reference Chapter Section 

 a description of proposed safeguards and mitigation 

measures to deal with impacts including mitigation 

measures proposed to be taken by the Territory 

government, local government or the Proponent 

 assessment of the expected or predicted effectiveness of 

the mitigation measures 

 statutory or policy basis for the mitigation measures 

 the name of the agency responsible for endorsing or approving 

each mitigation measure or monitoring program. 

Monitoring programs should identify objectives, clear thresholds and 

contingency measures in the event that construction and operational 

activities affect biodiversity. Monitoring programs should be capable 

of detecting change in a statistically robust manner. Management 

measures and monitoring programs should be prepared by a suitably 

qualified expert that has demonstrated experience in the mitigation 

and monitoring of adverse impacts to biodiversity and threatened 

species. 

1.3 REGULATORY REQUIREMENTS, STANDARDS AND AGREEMENTS 

The regulatory requirements relevant to the Project are discussed in Sections 1.3.1 to 1.3.3 and in further detail 

in Volume 1, Chapter 4. 

1.3.1 Environment Protection and Biodiversity Conservation Act 1999 

The EPBC Act provides for the protection of Australia’s biodiversity. Matters of national significance (MNES) 

protected under the Act include listed threatened species and listed migratory species. Projects that may have 

a significant impact on a MNES are subject to assessment under the EPBC Act approval process. 

1.3.2 Environmental Assessment Act 

The environmental assessment process in the NT is governed by the NT Environmental Assessment Act (EA Act) 

and Environmental Assessment Administrative Procedures. The EA Act and Procedures establish the framework 

for the assessment of potential or anticipated environmental impacts of development. 

1.3.3 Fisheries Act 

The NT Fisheries Act provides for the protection, conservation and management of fish, fish habitats and 

aquatic life in the Northern Territory.   

1.3.4 Territory Parks and Wildlife Conservation Act 

The Territory Parks and Wildlife Conservation Act (TPWC Act) provides conservation categories for aquatic 

species, relevant in terms of protecting the quality of receiving waters, and impacts at the intake point.  Fish 

species listed under the TPWC Act are protected under the Northern Territory’s Fisheries Act.   

1.3.5 Water Act 

The NT Water Act provides for the investigation, allocation, use, control, protection and management of 

surface water and groundwater resources within the NT. The regulatory functions of the Water Act include the 

discharge of waste to water and the extraction of water from surface water sources.  



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 7 - Marine and Estuarine Ecology  7 -5 

2 METHODS 

The description of the estuarine environment surrounding the Project was undertaken using a combination of 

desktop assessments and field surveys. The desktop assessment comprised of a review of relevant literature 

and database searches. Field surveys were conducted to obtain ecological information and data relevant to the 

Project. 

2.1 DESKTOP ASSESSMENT 

2.1.1 Literature Review and Database Searches  

Information relating to the ecological values of the estuarine environment surrounding the Project was 

obtained from a variety of literature and database sources. This included information relating to water quality, 

aquatic habitat, aquatic flora and aquatic fauna including macroinvertebrates, fish, marine reptiles and 

mammals. 

Sources utilised included the EPBC Act online protected matters search tool, NR Maps, NT Infonet reports, data 

from Northern Territory Government water quality monitoring stations, other environmental impact 

assessments in the region and published scientific literature.  

2.1.2 Likelihood of Occurrence 

A list of threatened and migratory aquatic species that could potentially occur in the estuarine environment 

surrounding the Project was compiled based on the results of the database searches and the literature review 

(Section 2.1.1). The likelihood of these species occurring in the estuarine environment surrounding the Project 

was assessed using the criteria outlined in Table 2. 

TABLE 2 CRITERIA USED TO ASSESS THE LIKLIHOOD OF OCCURRENCE OF SPECIES 

 Likelihood of 

Occurrence 

Definition 

Low This species is considered to have a low likelihood of occurring in the estuarine and marine 

environments surrounding the Project.  Existing database records are considered historic, 

invalid or based on predictive habitat modelling.  Either the habitat does not exist for the 

species or the species is considered to be locally extinct.   

Moderate Habitat exists for the species; however, it is either marginal or not particularly abundant.  

The species is known from the wider region and could potentially occur. 

High The species is known to occur or there is habitat for the species within the estuarine and 

marine environments surrounding the Project. 

2.2 FIELD SURVEYS 

2.2.1 Survey Timing 

The water quality and aquatic ecology field survey program was implemented over a 14 month period between 

June 2015 and July 2016.  
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An initial boat based scoping survey was undertaken in June 2015. The results from this initial scoping survey 

were used to inform baseline monitoring programs for water quality and aquatic ecology. Following this initial 

scoping survey, three further detailed, boat-based assessments of water quality and aquatic ecology of the 

estuarine environment surrounding Legune Station.   

The following surveys were undertaken during the boat based surveys: 

 water quality 

 sediment quality 

 estuarine benthic invertebrates 

 mangroves (community composition, health and 15N and 13C) 

 seagrass and macroalgae. 

Water quality samples were also collected on a monthly basis. These samples were collected during each boat 

survey and from a helicopter in the intervening months. The helicopter surveys were undertaken for logistical 

reasons such as restricted access and safety issues due to the large tidal range, safety from crocodiles, sample 

holding times and cost. Turtle tracks were also recorded opportunistically during the helicopter surveys in 

September 2015, January 2016, March 2016 and April 2016.  

A summary of the water quality and aquatic ecology field survey program is provided in Table 3.  

2.2.2 Survey Sites 

2.2.2.1 Water Quality 

Water quality samples were collected from a total of 26 sites over the course of the survey program. This 

included 20 sites around the Project Area, of which 13 sites were sampled on a monthly basis. In addition, five 

distant reference sites were sampled, one of which continued to be sampled on a monthly basis. In April 2016, 

sampling at one of the distant reference sites initially sampled in June 2015 in the Victoria River was 

recommenced, and another distant reference site was added in the Victoria River.  

2.2.2.2 Sediment Quality, Benthic Macroinvertebrates and Mangroves 

Sediment quality and benthic macroinvertebrate samples were collected at the same time at 23 sites over the 

course of the survey program. Surveys were undertaken in June (15 sites), October 2015 (13 sites), and March 

2016 (8 sites) around the Project Area and four distant reference sites. Benthic macroinvertebrates were 

sampled at an additional four sites in March 2016 in areas considered likely to be used by shorebirds. Twenty-

three locations were sampled in all. 

Mangrove surveys (community composition, health and 15N and 13C) were undertaken in June 2015 and 

January 2016 at 21 of the 23 sites sampled for sediment quality and benthic macroinvertebrates, as two of the 

sampling sites were located offshore.  

The location of the sampling sites are shown on Figure 1 and a summary of the sampling sites assessed in each 

survey is provided inTable 4. Further detail regarding benthic macroinvertebrate and mangrove sample 

collection and survey methods is provided in Sections 2.2.4 and 2.2.5. 
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TABLE 3 SUMMARY OF WATER QUALITY AND AQUATIC ECOLOGY SURVEY PROGRAM 
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Data Collection 

Method 

Boat Helicopter Helicopter Boat Helicopter Helicopter Boat Helicopter Boat Helicopter Helicopter Helicopter Helicopter 

Water Quality X X X X X X X X X X X X X 

Sediment Quality X   X     X     

Benthic 

Macroinvertebrates 

X   X   X  X     

Mangroves X      X       

Turtle Tracks -  X    X  X X    

Seagrass and 

Macroalgae 

X   X   X  X     
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FIGURE 1 SAMPLING SITES FOR WATER QUALITY AND AQUATIC ECOLOGY 
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TABLE 4 SUMMARY OF SITES ASSESSED IN EACH SURVEY FOR SEDIMENT QUALITY, BENTHIC MACROINVERTEBRATES AND MANGROVES 

Site June 2015 October 2015 January 2016 March 2016 

Sediment Benthic 

Invertebrates 

Mangroves Sediment Benthic 

Invertebrates 

Mangroves Mangroves Sediment Benthic 

Invertebrates 

Bob's Creek 

I01 X X X – – – – – – 

I02 X X X X X X X X X 

I03 X X X – – – – – – 

I04 X X X – – – – – – 

Forsyth Creek 

I05 X X X – – – – – – 

I06 X X X – – – – – – 

WT07 – – – X X X – – – 

I07 X X X – – – X X X 

WB4 – – – – – – – – X 

Keep River 

I10 X – X X X X – – – 

I12 X X – X – – – X X 

I33 – – – X X X – – – 

I34 – – – X – – – X X 
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Site June 2015 October 2015 January 2016 March 2016 

Sediment  Benthic 

Invertebrates 

Mangroves  Sediment  Benthic 

Invertebrates 

Mangroves  Mangroves  Sediment  Benthic 

Invertebrates 

WB1 – – – – – – – – X 

Alligator Creek 

I09 X X X – – – – – – 

I27 – – – X X X – – – 

I28 – – – X X X X X X 

I29 – – – X X X X X X 

WB2 – – – – – – – – X 

WB3 – – – – – – – – X 

Turtle Point 

I21 X X X X X X – – – 

I25 – – – X X – X X X 

Sandy Creek 

I30 – – – X X X – – – 

Distant Reference Sites 

I11 X X X – – – – – – 

I22 X X X X X X – – – 

I23 X X X – – – X X X 

I24 X X X – – – – – – 
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2.2.3 Water and Sediment Quality Surveys 

A detailed description of the methodology used to collect and analyse water quality and sediment samples is 

provided in Volume 2, Chapter 2. 

2.2.4 Benthic Macroinvertebrate Communities 

2.2.4.1 Sample Collection 

Benthic macroinvertebrates were sampled in accordance with the Australian Water Quality Guidelines (AWQG; 

Method 8 Capetellid Worms), in each boat based survey, in the same location as the sediment samples.  In 

addition, in January 2016 and March 2016, benthic macroinvertebrates were sampled in areas likely to be used 

by shorebirds. 

Samples were collected from soft sediment on accreting banks in the intertidal and shallow subtidal zone 

(between approximately LAT -0.5 and LAT 3.75 m).  Cores were sieved in the field using a 1 mm sieve.  The 

benthic fauna, sediment and detritus retained on the sieve were preserved in methylated spirits and stained 

with Rose Bengal.  Taxa were identified to family, and the abundance of each family recorded. 

2.2.4.2 Data Analysis 

The mean total abundance per square metre and mean taxonomic richness were calculated for each site in 

each survey. 

As most taxa generally had low abundances, the raw data was square-root transformed prior to transforming 

to a Bray-Curtis similarity matrix to increase the contribution of rare taxa to any differences.  Differences in the 

communities between the sites were assessed using analysis of similarity (ANOSIM).   

Data was also interpreted in the context of the water and sediment quality results.  The water and sediment 

characteristics were first normalised to ensure each measurement was on the same scale.  Any correlation with 

differences in the structure of the infaunal communities between sites was examined using the Biological–

Environmental (BIOENV) procedure (Clarke & Warwick 2001).  The BIOENV routine can allow the identification 

of variables that may explain the distribution and abundance patterns in benthic invertebrate communities. 

2.2.5 Mangroves 

2.2.5.1 Community Composition and Health 

The community composition and health of mangroves were assessed in three 10 x 10 m quadrats at each site.  

General indices such as canopy cover (%), canopy height (m) and percent cover of each species were also 

recorded.  Data collection was conducted in accordance with the data collection protocol for mapping and 

monitoring mangrove communities in Queensland (Department of Employment, Economic Development and 

Innovation 2011).  Mangrove health was visually assessed based on the scoring of 16 categories rated from 0 

(no stress) to 3 (stressed).  The score for each category represent the average of three scores. 

At each site, the crab hole density was recorded in three 0.5 x 0.5 m quadrats placed on the sediment, and 

observations of fauna living on the branches or leaves (e.g. marine molluscs or bivalves). 

2.2.5.2 15N and 13C Signatures of Mangroves 

Recently matured leaves were collected from the outside canopy of the grey mangrove (Avicennia marina var. 

eucalyptifolia).  Two samples were collected from each site in June 2015 and January 2016, with approximately 

20 g of leaves per sample.  Samples were kept chilled (below 4°C) until they were processed in the laboratory.  

In the laboratory, samples were dried at 60°C, until there was no further loss of weight (approximately 24 

hours).  Samples were ground and oxidised in a Roboprep CN Biological Sample Converter and analysed for 
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δ15N and δ13C using a continuous flow isotope ratio mass spectrometer (Europa Scientific Tracermass) in the 

Griffith University stable isotope laboratory. 

2.2.6 Seagrass, Macroalgae, Fish, Marine Mammals and Reptiles 

Seagrass, macroalgae, fish, marine mammals and reptiles were surveyed opportunistically in each of the four 

boat based surveys. Fish were surveyed opportunistically by hook and line, and cast nets as well as by surveys 

of recreational fishers in the area in each boat based survey. Marine turtle tracks near the known nesting site 

at Turtle Point (i.e. site I25) were also surveyed opportunistically by helicopter.   

It was not considered practical to conduct targeted field surveys for estuarine fish, marine reptiles and 

mammals. This is for a number of reasons including: 

 limited visibility as a result of the chronically turbid water surrounding the Project area  

 safety constraints due to the macrotidal environment and presence of dangerous animals (e.g. crocodiles) 

 catch rates for species such as sawfish are extremely low (0 to 1 fish per 100 hours gillnet fishing), and 

fishing for and catching these species may have adverse effects on them (refer Kyne and Pillans 2014).  

Consequently, for the purposes of this assessment, indicators of ecosystem health (water and sediment quality, 

mangrove distribution, community structure and condition, and macroinvertebrate community structure were 

used as proxies for the health of marine and estuarine fauna. This was supplemented by database searches and 

a literature review (Section 2.1). 
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3 EXISTING ENVIRONMENT 

3.1 WATER AND SEDIMENT QUALITY 

A detailed discussion of the water and sediment quality is provided in Volume 2, Chapter 2. 

3.2 BENTHIC MACROINVERTEBRATE COMMUNITIES 

Benthic macroinvertebrates are a key component in estuarine food webs as they are a food source for fish, 

larger invertebrates and shore birds.  The distribution and abundance of benthic macroinvertebrates 

communities is commonly used as an indicator of environmental quality (ANZECC & ARMCANZ 2000). 

Benthic macroinvertebrate communities throughout the survey area were dominated by polychaetes and 

crustaceans in each survey, with a low contribution of other taxa, such as bivalves and gastropods.  The lack of 

filter feeding species is likely to be due to the high concentrations of suspended sediments. Taxa that were 

common (i.e. occurring in each survey) included: 

 polychaetes (Nephtyidae, Nereididae, Capitelidae, Sigalionidae) 

 crabs (Ocypodidae) 

 spoon worms (Echiura) 

 roundworms (Nematoda). 

The mean abundance of benthic macroinvertebrates was highest in during the June 2015 survey event but was 

still considered to be low for estuarine ecosystems where biomass is typically high (OzCoasts 2015). The mean 

abundances of macroinvertebrates were higher in subtidal sediments than in intertidal sediments in each 

survey, which may be due to habitat preferences of the macroinvertebrates, including avoidance of long 

periods of exposure due to the high tidal range, or to predation, for example, by shore birds  prior to and 

during each survey (e.g. Zharikov & Skilleter 2003).  Of the sites that were sampled more than once, 

abundances were similar between the wet and dry seasons. 

Overall, the abundance and taxonomic richness of the benthic macroinvertebrate communities was low in 

comparison to the results of other studies undertaken in Australian tropical and sub-tropical estuarine 

environments (e.g. Currie & Small 2005, Cardno 2015).  This is likely to be due to a combination of factors 

including the highly turbid water, fine mobile sediment and the long periods of exposure in the intertidal areas 

due to the macrotidal nature of the estuary.  The highly mobile sediment, evidenced by rapidly changing 

channels and banks is also likely to limit colonisation by benthic invertebrates, and result in the smothering of 

others, limiting abundance and diversity. 

3.3 MANGROVES 

Mangroves typically occupy intertidal habitats along sheltered and shallow water coastlines (Nagelkerken et al. 

2008).  Mangroves are adapted to surviving harsh intertidal conditions influenced by land based run-off, wave 

action, salt water immersion and low sediment oxygen (Kathiresan and Bingham 2001). Mangroves have a 

broad range of benefits including: 

 shoreline protection 

 nutrient uptake, fixation, trapping and turnover 
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carbon sink and sequestration 

secondary production via grazing and decomposition of mangrove plant matter 

sediment trapping 

nursery habitat for fish 

food sources for marine fauna and birds, and 

visual amenity (Duke 2006). 

3.3.1  Community Composition and Health 

Mangroves typically formed a band along the waters edge, with saline flats to landward.  A total of eight 

species of mangrove were recorded during the surveys, with the most dominant species being Avicennia 

marina var. eucalyptifolia. Typically, there were two or three species at each site, with communities ranging 

from monospecific stands of A. marina var. eucalyptifolia (e.g. Site I10), to mixed communities of up to four 

species (e.g. Site I28). The number of mangrove species and the composition of the mangrove communities 

observed in the study area are typical for the Joseph Bonaparte Gulf region (Woodside 2004, Duke 2006).   

In both October 2015 and January 2016, the mangroves along the creeks and rivers in the study area were in 

good condition with: 

few dead trees or branches 

no apparent leaf loss or reduction in leaf size 

no chlorotic leaves  

few adventitious roots 

little epicormic growth 

no growth of algal mats over the sediment or pneumatophores. 

However, there was some insect damage to the leaves and the density of seedlings and macrofauna was 

relatively low. Growth of epiphytic algae on trees and roots was sparse, but was observed more frequently at 

sites closer to the seaward boundary of the area (e.g. the distant reference site I22) and sites with more 

flushing (site I02), indicating a healthy mangrove forest.  

Bank erosion was common, with the entire bank, with mangrove undercut and slumping into the river. 

3.3.2 15N and 13C Signatures of Mangroves 

The 15N signatures of mangrove leaves varied between surveys and between sites, but were typically <6 and 

>2 indicating the mangroves were unlikely to be impacted by nutrient enrichment from anthropogenic sources.

The mean 15N signatures for all sites in each survey was:

3.0 in June 2015 

5.6 in October 2015 

4.8 in January 2016. 

These differences between seasons were relatively small, and likely due to natural variation. 
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The 13C values for mangrove leaves were typical of terrestrial C3 plants and within the range for leaves of 

various mangrove species (e.g. Bouillon et al. 2002, and Kon et al. 2007).  The mean 13C values for all sites in 

each survey were similar ranging from -26.9 to -27.3. 

3.4 SEAGRASS 

Seagrasses predominantly occur in sheltered, shallow coastal waters, and are also found in deeper waters (30 –

40 m).  Seagrasses are an important food source for dugong, turtles and commercial prawn species, as well as 

providing food or habitat for invertebrates and fish (LDM 1994 as cited in Woodside 2004).   

Light availability is commonly the most important factor in determining the distribution of seagrass as seagrass 

requires light for photosynthesis.  The amount of light reaching a seagrass meadow is the combination of the 

light intensity at the surface, the depth at which the seagrass is growing, the turbidity of the water and the 

presence or absence of epiphytes on the seagrass blades.  Light availability, or specifically the duration of light 

intensity exceeding the photosynthetic light saturation points, controls the depth distribution of seagrass 

(Dennison & Alberte 1985, Dennison 1987, Abal & Dennison 1996). 

The estuarine waters in the vicinity of the Project Area are highly turbid with regular re-suspension of fine-

grained sediments leading to very low light availability.  The highly turbid waters, extreme tidal range and 

mobile sediments in the waters adjacent to Legune station are likely to prevent the establishment of significant 

areas of seagrass.   

No seagrass was observed during the field surveys in the intertidal zone at low tide or in the sediment and 

macroinvertebrate samples.  There was no evidence of seagrass wrack either floating or along the shoreline.  

3.5 MACROALGAE  

In turbid waters macroalgae mainly occur in intertidal and shallow waters less than 5 m deep, and often on 

hard substrates.  Whilst there are extensive intertidal flats and shallow subtidal soft sediments within the 

region, the productivity of benthic microalgae in the region is poorly understood.  It is likely that the extreme 

tidal range and high turbidity limit benthic microalgal productivity. 

No macroalgae was observed during the field surveys in the intertidal zone at low tide or in the 

macroinvertebrate and sediment samples.  There was no evidence of macroalgal wrack either floating or along 

the shoreline.   

3.6 FISH 

The estuarine fish community of the Joseph Bonaparte Gulf is likely to be similar to communities in comparable 

turbid, macro-tidal habitats from northern and north-western Australia. Fish associated with mangrove 

communities are likely to be common in the Joseph Bonaparte Gulf, including barramundi (Lates calcarifer), 

mangrove jack (Lutjanus argentimaculatus), bream (Mulio berda), javelin fish (Pomadasys hasta), mullet and 

catfish. Mudskippers are also common within mangrove environments at low tide. 

3.6.1 Commercial and Recreational Fisheries 

There are several commercial fin-fish fisheries in the Northern Territory, including the: 

 aquarium fishery (various species) 

 barramundi fishery 

 coastal line fishery (e.g. black jewfish and golden snapper) 
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 coastal net fishery (e.g. mullet, blue threadfin and queenfish) 

 demersal fishery (e.g. snappers) 

 developmental fishery (confidential data) 

 offshore net and line fishery (e.g. blacktip sharks and grey mackerel) 

 Spanish mackerel fishery, and 

 Timor Reef fishery (snappers and cods). 

Barramundi and threadfin salmon (Eleutheronema tetradactylum) are the most commercially important species 

in the Joseph Bonaparte Gulf.  Both of these species are associated with estuarine habitat (LDM 1994 as cited 

in Woodside 2004). 

Squid are a large component of the by-catch of the commercial prawn fishery, and may occur periodically in 

large numbers in the area, although very little is known regarding the distribution of squid in the Joseph 

Bonaparte Gulf. 

Inshore recreational fisheries (charter boat-based) target barramundi, while offshore fishing charters target 

black jewfish, red emperor and snappers (Northern Territory Government 2014). 

3.7 THREATENED SPECIES AND ECOLOGICAL COMMUNITIES 

The desktop assessment identified 15 aquatic species listed as threatened under the EPBC Act and/or the 

TPWC Act (Table 5). The likelihood of these species occurring in the estuarine environment surrounding the 

Project was assessed using the methodology detailed in Section 2.1.2. 

Based on this assessment: 

 Seven threatened species are considered to have a high likelihood of occurrence in the estuarine 

environment surrounding the Project. Section 3.7.1 provides a description of the ecology of each of these 

species. 

 Two threatened species are considered to have a moderate likelihood of occurrence in the estuarine 

environment surrounding the Project. Section 3.7.2 provides a description of the ecology of each of these 

species. 

 Six threatened species are considered to not occur or have a low likelihood of occurrence in the estuarine 

environment surrounding the Project. Section 3.7.2 outlines why these species would not or would not 

occur or would have a low likelihood of occurrence. These species are not considered further in this 

chapter beyond this section.  

TABLE 5 THREATENED SPECIES   

Scientific Name Common Name Species Listing Likelihood of  

Occurrence  
EPBC Act TWPC Act 

Carcharodon carcharias Great white shark Vulnerable – Nil to low 

Glyphis garricki Northern river shark Endangered Endangered High 
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Scientific Name Common Name Species Listing Likelihood of 

Occurrence 
EPBC Act TWPC Act 

Glyphis glyphis Speartooth shark Critically 

endangered 

Vulnerable High 

Pristis clavata Dwarf sawfish Vulnerable Vulnerable High 

Pristis zijsron Green sawfish Vulnerable Vulnerable High 

Pristis pristis Largetooth sawfish Vulnerable Vulnerable1 High 

Rhinodon typus Whale shark Vulnerable – Nil to low 

Caretta caretta Loggerhead turtle Endangered Vulnerable Nil to low 

Chelonia mydas Green turtle Vulnerable Near 

threatened 

Moderate 

Dermochelys coriacea Leatherback turtle Endangered Critically 

endangered 

Nil to low 

Eretmochelys imbricata Hawksbill turtle Vulnerable Vulnerable Moderate 

Lepidochelys olivacea Olive ridley turtle Endangered Vulnerable High 

Natator depressus Flatback turtle Vulnerable – High 

Balaenoptera musculus Blue whale Endangered – Nil to low 

Megaptera novaeangliae Humpback whale Vulnerable – Nil to low 

1previously listed as the freshwater sawfish (Pristis microdon) 

3.7.1 Threatened Species with High Likelihood of Occurrence 

This section provides a description of the existing environment for species that have a high likelihood of 

occurrence in the estuarine environment surrounding the Project Area. An impact assessment for these species 

is presented in Section 4.2.1. 

3.7.1.1 Northern River Shark 

The northern river shark (Glyphis garricki) is listed as endangered under the EPBC Act and the TPWC Act and is 

a no take species under the Fisheries Act. 

The northern river shark is believed to be endemic to Australia and southern New Guinea, with small and 

fragmented populations along the Northern Territory coast (Field et al. 2013).  Australian records of this 

species are from four rivers and estuaries in Northern Australia, and from marine waters north of 18°S (Pillans 

et al. 2009).  Neonates, juveniles and sub-adults (<135 cm total length) have been recorded in freshwater 

(Adelaide River), estuarine (Ord and King Rivers, South and East Alligator Rivers) and marine environments 

(King Sound).  Adults (>140 cm total length) have only been recorded in marine environments (King Sound, 

Joseph Bonaparte Gulf, Western Australia and the Wessell Islands) (Pillans et al. 2009).   

The small amount of available data for this species suggests a preference for highly turbid, tidally influenced 

waters with fine muddy substrate (Stevens et al. 2005).  Northern river shark are likely to occur in upstream 

areas of estuaries in the dry season when salinity is tidally influenced, and to move downstream towards the 

estuary mouth in the wet season (P. Kyne pers. comm. Charles Darwin University/NESP Marine Biodiversity 

Hub).   
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While the northern river shark has not been recorded in the vicinity of the Project Area (i.e. within the Keep or 

Victoria Rivers), suitable habitat is available in the lower reaches and it has been recorded in rivers and 

estuaries to the immediate east and west (P. Kyne pers. comm. Charles Darwin University/NESP Marine 

Biodiversity Hub). Therefore, it is considered highly likely to occur in the estuarine environments surrounding 

the Project Area.   

3.7.1.2 Speartooth Shark 

The speartooth shark (Glyphis glyphis) is listed as critically endangered under the EPBC Act and vulnerable 

under the TPWC Act. It is also a no take species under the Fisheries Act. 

Speartooth shark have only been recorded from Australia and Papua New Guinea. The Australian records of the 

speartooth shark are confined to nine tropical rivers and estuaries in the Northern Territory and Queensland, 

north of 15°S (Pillans et al. 2009).  In the Northern Territory, 93 records confirm speartooth shark in the tidal 

reaches of eight rivers, with the majority of records from the Adelaide River (Pillans et al. 2009).  This species 

has also recently been recorded in the Daly and Ord Rivers (P. Kyne pers. comm. Charles Darwin 

University/NESP Marine Biodiversity Hub).  

Speartooth shark are found in tropical tidal rivers and estuaries with turbid water and fine muddy substrate 

(Pillans et al. 2009).  The diet of speartooth shark is likely to consist primarily of teleost fishes and 

macroinvertebrates, with stomach contents including cherabin, burrowing gobies, gudgeons, benthic feeding 

jewfish and bony bream (Peverall et al. 2006). 

While the speartooth shark has not been recorded in the vicinity of the Project Area (i.e. within the Keep or 

Victoria Rivers), suitable habitat is likely to be available and it is known to occur in rivers to the east and west 

(P. Kyne pers. comm. Charles Darwin University/NESP Marine Biodiversity Hub).  Therefore, it is considered 

highly likely to occur in the estuarine environments surrounding the Project Area.   

3.7.1.3 Dwarf Sawfish 

The dwarf sawfish (Pristis clavata) is listed as vulnerable under the EPBC Act and the TPWC Act and is a no take 

species under the Fisheries Act. 

The distribution of the dwarf sawfish is likely to be north from the Cape York Peninsula, Queensland, and across 

northern Australian waters to the Pilbara coast, Western Australia (DoTE 2016a).  In the Northern Territory, this 

species has been recorded in the Keep River, Victoria River, Buffalo Creek and Rapid Creek, and the South 

Alligator River catchments (Larson et al. 2012).  Thirty individuals were caught in the estuarine reaches of the 

Keep River between 2011 and 2013, most commonly over silty sediments (WRM 2014). Additionally, one dwarf 

sawfish (Pristis clavata) was caught on hook and line in June 2015 by a recreational fisherman. 

Dwarf sawfish inhabit shallow (2-3 m), saline or brackish coastal waters and estuarine habitats, and do not 

utilise purely freshwater areas (Thorburn et al. 2007). Adults are likely to have a small home range (few square 

kilometres) and show site fidelity (Stevens et al. 2008).  Pupping is likely to occur in estuarine areas during the 

wet seasons and juveniles may remain in such habitats for several years (Thorburn et al. 2007).  Adult dwarf 

sawfish move into marine waters after the wet season (Peverell 2005). 

Typically for sawfish, the dwarf sawfish feeds by stunning schooling fish with its toothed rostrum.  Its main prey 

is pop-eye mullet (Thorburn et al. 2007), which are abundant within the Keep River (frc environmental, pers. 

obs.). 

The dwarf sawfish is considered highly likely to occur in the estuarine environments surrounding the Project 

Area.   
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3.7.1.4 Largetooth Sawfish 

The largetooth sawfish (Pristis pristis) is listed as vulnerable under the EPBC Act and the TPWC Act and is a no 

take species under the Fisheries Act. 

In Australia, largetooth sawfish have been recorded within fresh and saline waters of numerous drainage from 

the Fitzroy River, Western Australia, to the western side of Cape York Peninsula, Queensland (DoTE 2016b).  In 

the Northern Territory, largetooth sawfish occur in the Keep, Victoria, Darwin, Adelaide, East and South 

Alligator, Daly, Goomadeer, Wearyan, McArthur and Robinson rivers (Larson et al. 2006 and references herein). 

Eleven individuals were caught in freshwater reaches of the Keep River between 2011 and 2013 (WRM 2014) 

and six individuals were caught in the freshwater reaches of the Victoria River in 2012 (Baust 2012). 

Largetooth sawfish generally inhabit sandy or muddy bottoms of shallow coastal waters, estuaries and river 

mouths, as well as the central and upper reaches of freshwater rivers and isolated waterholes (Peverell 2009a). 

Largetooth sawfish are thought to pup in the estuary in the wet season with young moving upstream.  

Largetooth sawfish have an ontogenetic shift in habitat use with neonates and juveniles primarily occurring in 

the freshwater reaches of rivers and estuaries and adults being found in marine and estuarine environments 

(Peverell 2008).  

The largetooth sawfish is considered highly likely to occur in the estuarine environments surrounding the 

Project Area.   

3.7.1.5 Green Sawfish  

The green sawfish (Pristis zijsron) is listed as vulnerable under the EPBC Act and the TPWC Act and is a no take 

species under the Fisheries Act. 

In Australia, green sawfish have historically been recorded from Broome, Western Australia, around northern 

Australia and down the east coast as far as Jervis Bay, New South Wales.  Green sawfish have been collected 

from Buffalo Creek in Darwin Harbour, and are likely to be more widely distributed in habitat characterised by 

muddy substrate and shallow waters (Stirrat et al. 2006).  One individual green sawfish was caught in the upper 

Keep River estuary in 2011 (WRM 2014).   

Green sawfish occur in inshore coastal environments including estuaries, river mouths, and embayments, along 

sandy and muddy beaches, as well as in offshore marine habitats. They are thought to be largely restricted to 

the inshore coastal fringe, with a strong association with mangroves and adjacent mudflats (Stevens et al. 

2008).  As such, green sawfish are highly likely to occur in the in the estuarine environments surrounding the 

Project Area. 

3.7.1.6 Olive Ridley Turtle 

The olive ridley turtle (Lepidochelys olivacea) is listed as endangered and migratory under the EPBC Act and as 

vulnerable under the TPWC Act.  

Olive ridley turtles occur in tropical and sub-tropical regions of the Pacific and Indian oceans.  Their nesting 

range stretches from the western coastline of Cape York, Queensland (Limpus & Roper 1977, Limpus et al. 

1983) to Port Keats, NT (Chatto & Baker 2008).  Two olive ridley turtles were recorded in the waters adjacent to 

Legune Station in 2002 (DLRM 2015). The closest olive ridley turtle nest location to the Project Area reported is 

in the Port Keats region (approximately 60 km north).    

Olive ridley turtles generally forage over shallow benthic habitats (DoTE 2016c), ranging in depths from several 

metres (Conway 1994) to over 100 m (Whiting et al. 2005).  They are typically not associated with coral reef 

habitat or shallow inshore seagrass (Limpus 2008) and their diet consists of gastropod, bivalve molluscs, crabs, 
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shrimp, tunicates, jellyfish, salps and algae (DoTE 2016c). Olive ridley turtles are highly likely to use the water 

around the Project Area as feeding grounds.   

3.7.1.7 Flatback Turtle  

The flatback turtle (Natator depressus) is listed as vulnerable and migratory under the EPBC Act. It is not listed 

under the TPWC Act.  

The flatback turtle is endemic to the northern Australian, New Guinea and Indonesia, with all breeding 

occurring on Australian beaches (Limpus et al. 1988).  The flatback turtle has a widespread breeding range in 

the Northern Territory, and nest on the majority of turtle nesting beaches along the coastline and offshore 

islands (Chatto 1998).  There is a significant flatback rookery near Turtle Point, on the island immediately north 

of Legune Station (Chatto & Baker 2008).  A total of 176 nests and/or tracks were recorded at Turtle Point 

during five surveys done between 1992 and 1999. This species nests in all months of the year, although nesting 

generally peaks in the middle of the year, from about June to August (Chatto 1998). 

Fresh marine turtle tracks, most likely flatback turtle, were observed at Turtle Point by helicopter during the 

June 2015, September 2015 and March 2016 surveys.  Therefore, the flatback turtle is highly likely to occur in 

the estuarine environments surrounding the Project Area.   

3.7.2  Threatened Species with a Moderate Likelihood of Occurrence 

This section provides a description of the existing environment for species that have a moderate likelihood of 

occurrence in the estuarine environment surrounding the Project Area. An impact assessment for these species 

is presented in Section 4.2.1. 

3.7.2.1 Green Turtle 

The green turtle (Chelonia mydas) is listed as vulnerable and marine under the EPBC Act and near threatened 

under the TPWC Act.  The green turtle is globally distributed in tropical and sub-tropical waters and is usually 

associated with shallow marine habitats that support seagrass and algal communities (DoTE 2016d).  

No green turtle nesting has been confirmed for the Joseph Bonaparte Gulf, with the closest nesting likely to 

occur on Tiwi Island near Darwin (over 250 km from Legune station).  A green turtle feeding area has been 

mapped on the EPBC conservation values atlas approximately 15 km north of Legune Station.  However, given 

that the turbid inshore waters of the Joseph Bonaparte Gulf are unlikely to support seagrass and algae, the 

area is unlikely be an important feeding ground for green turtles.  Green turtles may traverse the waters 

adjacent to Project Area, and as such are considered moderately likely to occur. 

3.7.2.2 Hawksbill Turtle 

The hawksbill turtle (Eretmochelys imbricata) is listed as vulnerable and migratory under the EPBC Act and as 

vulnerable under the TPWC Act. The hawksbill turtle is found in tropical, subtropical and temperate waters in 

all the oceans of the world, with nesting mainly confined to tropical beaches (DoTE 2016e). Most hawksbill 

nesting in the Northern Territory occurs on islands (rather than mainland beaches) between north-east Arnhem 

Land and Groote Eylandt (Chatto 1998).  There is no known nesting in the Joseph Bonaparte Gulf, with the 

nearest nesting likely to occur on beaches near Darwin (Taylor et al. 2012), over 200 km from the Project Area. 

It mainly feeds on algae and sponges (Whiting 2002), but is also likely to consume hydroids, cephalopods, 

gastropods, jellyfish and seagrass (DoTE 2016e).  Given the turbid inshore waters and lack of coral or rocky reef 

of the waters surrounding the Project Area, it is unlikely be an important feeding ground for hawksbill turtles.  

However, hawksbill turtles may traverse the waters adjacent to the Project Area, and as such are considered 

moderately likely to occur in the area. 
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3.7.3 Threatened Species with a Low Likelihood of Occurrence 

This section provides a description of the existing environment for species that have a low likelihood of 

occurrence in the estuarine environment surrounding the Project Area. These species are not considered 

further in this chapter beyond this section. 

3.7.3.1 Great White Shark 

The great white shark (Carcharodon carcharias) is listed as vulnerable and migratory under the EPBC Act. It is 

not listed under the TPWC Act. Shallow inshore waters are not considered to be suitable habitat for the great 

white shark and, as such it is considered unlikely to occur in the waters surrounding the Project Area. 

3.7.3.2 Whale Shark 

The whale shark (Rhincodon typus) is listed endangered and migratory under the EPBC Act. It is not listed under 

the TPWC Act. The whale shark is unlikely to occur in the estuarine environment surrounding the Project as 

shallow inshore waters are not considered to be suitable habitat. 

3.7.3.3 Loggerhead Turtle  

The loggerhead turtle (Caretta caretta) is listed as endangered and migratory under the EPBC Act and 

vulnerable under the TPWC Act. There are no confirmed nesting of loggerhead turtles in the Northern 

Territory, and feeding grounds generally occur from Fog Bay around to north-east Arnhem Land (Chatto 1998), 

more than 200 km from Legune Station.  As such, the loggerhead turtle is unlikely to occur in the in the 

estuarine waters surrounding the Project Area.   

3.7.3.4 Leatherback Turtle   

The leatherback turtle (Dermochelys coriacea) is listed as endangered and migratory under the EPBC Act and 

critically endangered under the TPWC Act. The leatherback turtle is unlikely to occur in the in the estuarine 

waters surrounding the Project Area as it spends much of its time in the open ocean, mainly venturing close to 

shore during the nesting season (Lutz & Musick 1996, Benson et al. 2007, GBRMPA 2011).  There are very few 

nesting records for the leatherback turtle in the Northern Territory and none in the vicinity of the Project Area 

(Chatto 1998). 

3.7.3.5 Blue Whale 

The blue whale (Balaenoptera musculus) is listed as endangered and migratory under the EPBC Act. It is not 

listed under the TPWC Act. The blue whale is an oceanic species that is unlikely to occur in the shallow 

estuarine waters surrounding the Project Area.   

3.7.3.6 Humpback Whale 

The humpback whale (Megaptera novaeangliae), listed as vulnerable and migratory under the EPBC Act. It is 

not listed under the TPWC Act. The humpback whale was observed in the Joseph Bonaparte Gulf in aerial 

surveys during 2015, approximately 45 km north of Project Area (Mackarous & Groom 2015). However, the 

main northern endpoint of the western Australia migration of this species is thought to be at Camden Sound 

(over 500 km west) (DoTE 2016f) and this species is unlikely to occur in the shallow estuarine waters 

surrounding Project Area.   

3.8 MIGRATORY SPECIES 

The desktop assessment identified 18 aquatic species listed as migratory under the EPBC Act (Table 2). Of these 

18 species identified, 10 are also listed threatened under the EPBC Act and/or the TPWC Act and are dealt with 

in Section 3.7. Of the remaining eight migratory species which are not listed as threatened: 
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 Three are considered to have a high likelihood of occurrence in the estuarine environment surrounding the 

Project. Section 3.8.1provides a description of the ecology of each of these species. 

 One is considered to have a moderate likelihood of occurrence in the estuarine environment surrounding 

the Project. Section 3.8.2provides a description of the ecology of each of these species. 

 Four are considered to not occur or have a low likelihood of occurrence in the estuarine environment 

surrounding the Project. Section 3.8.3outlines why these species would not or would not occur or would 

have a low likelihood of occurrence. These species are not considered further in this chapter beyond this 

section.  

Two additional species, the narrow sawfish (Anoxypristis cuspidata) and reef manta ray (Manta alfredi) were 

listed as migratory after the controlled action decision was made for the Project and as such have not been 

considered in this assessment. 

TABLE 6 MIGRATORY SPECIES 

Scientific Name Common Name Species Listing Likely Occurrence  

EPBC Act 

Carcharodon 

carcharias 

Great white shark* Migratory Nil to low 

Manta birostris Giant manta ray Migratory Nil to low 

Rhinodon typus Whale shark* Migratory Nil to low 

Caretta caretta Loggerhead turtle* Migratory Nil to low 

Crocodylus porosus Estuarine crocodile Migratory High 

Chelonia mydas Green turtle* Migratory Moderate 

Dermochelys coriacea Leatherback turtle* Migratory Nil to low 

Eretmochelys 

imbricata 

Hawksbill turtle* Migratory Moderate 

Lepidochelys olivacea Olive ridley turtle* Migratory High 

Natator depressus Flatback turtle* Migratory High 

Balaenoptera edeni Bryde’s whale Migratory Nil to Low 

Balaenoptera 

musculus 

Blue whale* Migratory Nil to low 

Dugong dugon Dugong Migratory Moderate 

Megaptera 

novaeangliae 

Humpback whale* Migratory Nil to low 

Orcaella heinsohni1 Australian snubfin 

dolphin 

Migratory High 

Orcinus orca Killer whale Migratory Nil to low 
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Scientific Name Common Name Species Listing Likely Occurrence 

EPBC Act 

Sousa sahulensis2 Australian humpback 

dolphin 

Migratory High 

Tursiops aduncus Spotted bottlenose 

dolphin (Arafura/Timor 

Sea population) 

Migratory Low 

*Species also listed as threatened under the EPBC Act and/or TPWC Act.
1Orcaella heinsohni (Australian snubfin dolphin) was recognised as a separate species in 2005, it is listed as a migratory
under the EPBC Act as Orcaella brevirostris (Irrawaddy dolphin)
2Sousa sahulensis (Australian humpback dolphin) was recognised as a new species in 2015, it is listed as marine under the 
EPBC Act as Sousa chinensis (Indo Pacific humpback dolphin).

3.8.1 Migratory Species with High Likelihood of Occurrence 

This section provides a description of the existing environment for species that have a high likelihood of 

occurrence in the estuarine environment surrounding the Project Area. An impact assessment for these species 

is presented in Section 4.2.2. 

3.8.1.1 Estuarine Crocodile 

The estuarine crocodile (Crocodylus porosus) occurs throughout the northern parts of Western Australia, the 

Northern Territory and Queensland.  They generally inhabit rivers, coastal floodplains and channels, billabongs 

and swamps and can be found up to 150 km inland from the coast (Webb et al. 1983). They are considered 

abundant in the Joseph Bonaparte Gulf and were observed several time during the field surveys including in the 

Keep River estuary, in Forsyth Creek near site WT07, in Bob’s Creek near site I02 as well as in several 

freshwater bodies on Legune Station. 

3.8.1.2 Australian Snubfin Dolphin  

The Australian snubfin dolphin (Orcaella heinsohni) is likely to occur between northern Australia and the Sahul 

Islands of eastern Indonesia and Papua New Guinea (DoTE 2016g).  In Australia, it is has been recorded along 

the northern coastline from Broome on the west coast to the Brisbane River on the east coast (DoTE 2016g).   

An important breeding ground for Australian snubfin dolphins has been mapped on the EPBC Conservation 

Values Atlas near the Ord River, approximately 60 km east of Legune Station (DoTE 2016g).  In 2015, an 

Australian snubfin dolphin was observed in aerial surveys in the Port Keats region, approximately 60 km north 

of Legune Station (Mackarous & Groom 2015).  All sightings of snubfin dolphin in the Northern Territory have 

been within 10 km from the shore, with approximately 54% within 20 km from a river mouth and 

approximately 23% in tidal rivers (Palmer et al. 2014).  In the Northern Territory, they have been observed as 

far as 20 to 50 km upstream of river mouths (Palmer et al. 2014).  The Australian humpback dolphin is 

considered highly likely to use the estuarine waters surrounding the Project Area. 

3.8.1.3 Australian Humpback Dolphin  

The Australian humpback dolphin (Sousa sahulensis) occurs in the waters of the Sahul Shelf from northern 

Australia to southern New Guinea (Jefferson & Rosenbaum 2014).  They usually inhabit shallow (less than 15 m 

deep) coastal waters in association with rivers or creeks, estuaries, enclosed bays and coastal lagoons (Hale et 

al. 1998, Parra 2006).   
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The species was recorded approximately 50 km north of Legune Station in aerial surveys in 2015 (Mackarous & 

Groom 2015), and 30 km east and 25 km north west of Legune Station in aerial surveys in 2014 and 2015 

(Palmer 2015).  In the Northern Territory, most sightings of this species have been within 10 km of the shore, 

with approximately 65% of sightings within 20 km from a river mouth and approximately 25% of sightings 

within tidal rivers (Palmer et al. 2014).  Australian humpback dolphins in the Northern Territory have been 

observed as far as 20 to 50 km upstream of river mouths (Palmer et al. 2014).  The Australian humpback 

dolphin is considered highly likely to use the estuarine waters surrounding the Project Area. 

3.8.2 Migratory Species with Moderate Likelihood of Occurrence 

This section provides a description of the existing environment for species that have a moderate likelihood of 

occurrence in the estuarine environment surrounding the Project Area. An impact assessment for these species 

is presented in Section 4.2.2. 

3.8.2.1 Dugongs 

Dugongs (Dugong dugon) are patchily distributed throughout tropical and sub-tropical waters of the Indian and 

Pacific Oceans. A significant proportion of the world's dugongs are found in northern Australian waters from 

Shark Bay on the west coast to Moreton Bay on the east coast (Marsh & Lefebvre 1994).  They feed almost 

exclusively on seagrass, particularly H. uninervis, H. ovalis and H. spinulosa, and principally inhabit seagrass 

meadows (Preen 1992, Preen 1995, Lanyon & Morris 1997), although they have also been observed feeding on 

macroalgae on rocky reefs in tropical Australia (Whiting 2002). 

Surveys of dugongs along the Northern Territory coastline in 2015, observed individuals in the Joseph 

Bonaparte Gulf, approximately 30 km north east of Legune Station (Mackarous & Groom 2015).  Given the 

turbid inshore waters surrounding Legune Station are unlikely to support seagrass or macroalgae, the area is 

unlikely be an important feeding area for dugong.  However, they may traverse the estuarine waters adjacent 

to the Project Area, and as such are considered moderately likely to occur. 

3.8.3 Migratory Species with a Low Likelihood of Occurrence 

This section provides a description of the existing environment for species that have a low likelihood of 

occurrence in the estuarine environment surrounding the Project Area. These species are not considered 

further in this chapter beyond this section. 

3.8.3.1 Giant Manta Ray 

Shallow inshore waters are not considered to be suitable habitat for the giant manta ray (Manta birostris) and 

as such they are considered unlikely to occur in the waters surrounding the Project Area. 

3.8.3.2 Bryde's Whale 

The Byrde's Whale (Balaenoptera edeni) is usually restricted to deep waters and has not been recorded in the 

Northern Territory (DoTE 2016h).  They are unlikely to be in the estuarine environment surrounding the Project 

Area 

3.8.3.3 Killer Whale 

Killer whales (Orcinus orca) are most common in cold deep water in southern Australia and are rarely recorded 

in the Northern Territory. There has been one sighting of a killer whale in the Northern Territory in 1999 at 

Yirrkala in Arnhem Land (Chatto & Warneke 2000, DoTE 2016i), however this was considered to be a vagrant 

and they are unlikely to be in the shallow inshore waters adjacent to the Project Area. 
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3.8.3.4 Spotted Bottlenose Dolphin (Arafura/Timor Sea population) 

The Spotted Bottlenose Dolphin (Arafura / Timor Sea population) (Tursiops aduncus) occurs in deep, open 

coastal waters, primarily in continental shelf waters (up to 200 m deep) (DSEWPaC 2012a). Therefore it is 

unlikely to occur in the shallow estuarine environment surrounding the Project Area.   

3.9 CONCEPTUAL MODEL 

A conceptual model was developed to describe the transport of nutrients and ecological processes in the 

estuarine receiving environment surrounding the Project Area. The conceptual model is described below and 

depicted graphically in Figure 2. 

Key characteristics comprise: 

 a well mixed, macro-tidal estuary, with little or no vertical stratification 

 estuary lined with mangroves and extensive areas of hypersaline saltmarsh and saltflats 

 these flats tend to trap terrigenous sediment  

 extensive shifting unvegetated intertidal flats dominated by relatively fine material 

 high bank erosion, contributing to high turbidity 

 strong tidal and wind generated currents readily re-suspend the fine sediments 

 high turbidity and suspended solids, and consequently low light availability 

 no seagrass and little macroalgae due to low light availability, high currents, and long exposure periods  

 primary productivity of phytoplankton limited by light availability 

 concentrations of dissolved inorganic nitrogen and phosphorous relatively high due to low uptake by 

phytoplankton 

 nitrogen likely to be the limiting nutrient for primary productivity 

 benthic invertebrate communities dominated by polychaetes and crustaceans, relatively low abundance 

and diversity 

 benthic invertebrate communities are limited by high turbidity, high sediment mobility, and long exposure 

periods 

 few filter feeders in the benthic community due to high turbidity 

 migrant and resident shorebirds, fish and reptiles feed on macroinvertebrates – capturing carbon and 

nitrogen 

 denitrification through the water column and sediment. 

In the wet season, water from the catchment is flushed into the estuarine receiving environment from high 

flows created by heavy rainfall.  This catchment run-off transports freshwater, sediment loads and detritus that 

have built up during the dry season.  Within the freshwater and sediments, nutrients are transported and 

deposited further downstream.  Despite nutrient availability, high turbidity limits primary production. 

In the dry season, currents driven by stronger offshore winds suspend the sediment, increasing turbidity and 

limiting primary production even further. 
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FIGURE 2 CONCEPTUAL MODEL 
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4 ASSESSMENT OF POTENTIAL IMPACTS 

4.1 ASSESSMENT OF POTENTIAL IMPACTS 

In terms of impacts to, and associated with, estuarine ecology, the key potential risks can be summarised as: 

 Direct disturbance of habitat for aquatic flora and fauna from vegetation clearing and earthworks. 

 Changes in water quality as a result of vegetation clearing. 

 Entrainment or impingement of aquatic fauna at the seawater intake pump station on Forsyth Creek. 

 Changes in water quality resulting from discharge of waste water from the grow-out facility. 

 Escape of prawn stock.  

 Introduction and spread of diseases and pathogens. 

 Spills or leaks of contaminants. 

 Release of litter and waste from the Project. 

 Increased noise levels during the construction and operation of the Project. 

 Increased light. 

 Boat strike. 

 Increased site access. 

These potential impacts are discussed in further detail in Sections 4.1.1 to 4.1.11. It is considered that potential 

impacts of the proposed Project have been assessed with a moderate to high degree of confidence, where 

appropriate best practice environmental monitoring and mitigation plans are adopted.  Although aquaculture is 

uncommon in the region, potential impacts from previous prawn aquaculture projects in Australia are well 

understood, and have been used to inform appropriate mitigation and management.   

4.1.1 Vegetation Clearance  

4.1.1.1 Habitat Loss 

Construction of the intake and outfall structures will result in the direct loss of habitat for estuarine flora and 

fauna. Estuarine and intertidal habitats directly impacted by the Project include non-vegetated soft sediments, 

mangrove forest and samphire forblands. Specifically, the Project will involve the clearing of 9.3 ha of 

mangrove forests (0.05% of the mangrove forests on Legune Station) and 278.7 ha of samphire forbland (0.64% 

of the area of samphire forbland on Legune Station).  

Given that these estuarine and intertidal habitats are widespread across Legune Station and surrounding areas, 

they are not considered unique or critical to the survival of any estuarine flora and fauna. As such, the direct 

loss of these habitats will not have a significant impact on estuarine flora and fauna outside of the Project 

footprint. 

4.1.1.2 Changes in Water Quality  

There is potential for soil erosion and sedimentation during vegetation clearing and earthworks.  Soil erosion 

has the potential to impact aquatic ecology through increasing turbidity and nutrient levels in adjacent 

estuarine waterways.   
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Impacts to aquatic ecology as a result of soil erosion and sedimentation are considered unlikely given the high 

ambient turbidity in the surrounding estuarine environment. Aquatic flora and fauna present in the estuarine 

environments surrounding the Project Area are habituated to high turbidity and as such would not be 

significantly impacted. Additionally any nutrient inputs as a result of vegetation clearing are anticipated to be 

minor in nature in comparison to inputs of nutrients as a result of the discharge of waste water during 

operations. The impacts on aquatic ecology associated with the discharge of waste water are discussed in 

further detail in Section 4.1.3.  

Furthermore, an erosion and sediment control plan will be developed as part of the Environmental 

Management Plan (Volume 4, Chapter 3). This will include measures to minimise erosion and sediment runoff 

into estuarine waters during vegetation clearing.  

4.1.2 Entrainment or Impingement  

The proposed seawater intake pump station in Forsyth Creek may entrain or impinge aquatic fauna, including 

fishes and invertebrates.  Entrainment is the voluntary or involuntary movement of aquatic organisms small 

enough to pass through the particular size and shape of intake screens, while impingement is the involuntary 

retention of aquatic organisms on the screen.  Entrainment and impingement can cause mortality or injury to 

aquatic fauna, with egg and larval stages most susceptible.   

Involuntary entrainment and impingement of aquatic fauna may occur when the velocity at which water drawn 

into the seawater intake pump station exceeds the swimming capability of the species. Published data suggests 

most fish can swim against currents of 0.4  m/s and all fish can swim against currents of 0.1 m/s (Boys et al. 

2012). As such, the intake pump was designed with a target of no more than 0.4 m/sec velocity within 1 m 

radius of the bell-mouth.  

The anticipated intake water velocity in the area surrounding each intake pump has been calculated and is 

shown in Figure 3. Based on these calculations, the area in which the 0.4 m/s velocity at which most fish can 

swim against is 0.63 m away from the pump. At 1.25 m away from the pump, the velocity of water drops to 0.1 

m/s. Consequently, the area potentially impacted by the seawater intake pump is small and represents a very 

small proportion of Forsyth Creek. Additionally the seawater intake pump will only operate between mid to 

high tide daily. This will avoid species in the vicinity of the intake during low tides and allow a 12 hour period 

each day when no fauna will be exposed to entrainment and impingement risks.  

Most resident and transient aquatic fauna in Forsyth Creek are likely to be able swim against the intake 

velocity.  Spring tide current speeds within the southern channel of Forsyth Creek are in the order of 

1.75 – 2.0 m/s during the peak ebb tide and 0.1 – 0.15 m/s during the peak flood tide (Volume 5, Appendix 8).  

As such, most resident and transient aquatic fauna in Forsyth Creek are likely to be able to negotiate these 

currents and therefore will be able to swim against the intake velocity.  

While there is limited data available on the swimming abilities of most threatened species potentially occurring 

within the vicinity of the intake, juveniles of these species are relatively large (e.g. sawfish pups > 65 cm and 

river shark > 50 cm) and therefore are likely to have a relatively strong swimming ability. Flatback turtle 

hatchlings (approximately 6 cm at emergence) can have a swimming speed of >1 m/s, but generally only for 

short periods of time and they require periodic oxygen replenishment (Salmon et al. 2010). Turtle hatchlings 

however are unlikely to be in the vicinity of the intake given they generally disperse seaward following 

emergence from nesting beaches (Hamann et al. 2011).  
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FIGURE 3 INTAKE WATER VELOCITY AND DISTANCE FROM PUMP 

Adults of these threatened species are likely to have stronger swimming capabilities than juveniles and 

therefore will be able to swim against the intake velocity. Additionally the inlet to the pump will be fitted with a 

100 mm aperture mesh grille to prevent the entrainment of any larger aquatic species. 

Entrainment of smaller fish with weaker swimming ability, zooplankton and early life stages (egg, larvae and 

some juveniles) cannot be stopped by limiting the seawater intake velocity and/or the installation of mesh 

grilles on the inlet to the pump.  However, as the intake is located in a deep channel of Forsyth Creek, many 

smaller fish and early life stages are unlikely to occur in this area. Observations from the proponent's Cardwell 

aquaculture operations also suggest that if aquatic fauna do become entrained they often colonise settlement 

ponds and channels (D. Donovan, pers. obs). 

Consequently with the implementation of the mitigation measures (as detailed above and in Section 5.1.2) 

there are not expected to be any significant impacts to aquatic fauna as a result of the operation of the intake 

pumps. 

4.1.3 Waste Water Discharge  

Waste water discharged from prawn ponds generally has high concentrations of inorganic particles, 

phytoplankton, particulate and dissolved organic compounds, and ammonium derived from feeds, excretory 

products and pond erosion (Ziemann et al. 1992, Jackson et al. 2003). This may result in impacts to the aquatic 

ecology of the receiving environment including: 

Increased primary production in the receiving environment as a result of increased levels of dissolved 

inorganic nutrients (ammonium and nitrite/nitrate). At high concentrations this may lead to harmful algal 

blooms and / or create anoxic conditions. Nutrient enrichment can also change the community 

composition of phytoplankton by altering nutrient ratios (Burford et al. 2003). 

Increased grazing activity of pelagic organisms such as zooplankton or bacterioplankton as a result of 

phytoplankton and particulate organic matter (Burford et al. 2003). 
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 Increased suspended solids concentrations which may potentially increase turbidity. Increased turbidity 

can reduce light levels and decrease primary production. Upon settling to the substrate, suspended solids 

can also smother or change the community composition of benthic communities. 

Observations from prawn farm discharge in northeast Queensland included: 

 increased primary production near the discharge 

 increased denitrification near the discharge  

 increased zooplankton biomass, with high micro zooplankton grazing rates within 2 km of the discharge 

(likely to be feeding on phytoplankton and bacteria) and high mesozooplankton grazing rates further 

downstream (likely to be feeding on the microzooplankton derived from upstream)  

 increased juvenile fish biomass at the discharge point (dominated by clupeids and engraulins), likely to be 

filter feeding particulate matter from the discharge  

 favoured filter feeding fish near the discharge, and fish species that selectively fed on benthic epifauna and 

zooplankton further downstream.  

The receiving environment for the Project in Alligator Creek has a much higher turbidity than that of the studies 

discussed above from north-east Queensland. The primary consequence of the high turbidity levels is that the 

waters of Alligator Creek will be strongly light limited with respect to algal growth and primary productivity 

processes. Additionally, Alligator Creek is macro tidal and significantly larger in scale than the creeks studied in 

north-east Queensland. This will allow for the rapid dispersion and dilution of the discharge in the receiving 

environment. 

Numerical modelling has been used to assess the impact of waste water discharged from the Project into 

Alligator Creek. The numerical models were calibrated using hydrodynamic (water level and velocity) data 

collected as part of the Project. Numerous discharge scenarios were assessed in order to determine the 

optimum scenario in regard to minimising potential impacts to the receiving environment. Further detail 

regarding the water modelling is provided in the Marine and Estuarine Water chapter (Volume 2, Chapter 2). 

The results of the modelling were considered in relation to the interim site-specific trigger values. The interim 

site-specific trigger values were developed based on the results of background water quality data for the 

Project in accordance with methodology in the Australian Water Quality Guidelines (AWQG) (ANZECC & 

ARMCANZ 2000).  

The objective of the interim site-specific trigger values is ensure that the waste water discharge does not 

negatively impact the environmental values of the receiving environment. In this case, the environmental 

values identified include: 

 marine and estuarine aquatic ecosystems  

 human consumers (primarily for fish species) 

 cultural and spiritual values of marine and estuarine waters, including ecosystems and biota. 

Where the interim site-specific trigger values are not exceeded in the estuarine environment, there will no 

impacts to the identified environmental values. The interim site-specific trigger values for the Project are 

provided in Table 7. 
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TABLE 7 INTERIM WATER QUALITY TRIGGER VALUES  

Parameter Proposed Interim Site Specific Trigger Value 

Total nitrogen  0.31 mg/L 

Total phosphorus 0.20 mg/L 

Chlorophyll a 3.2 µg/L 

Total suspended solids 490 mg/L 

Turbidity 450 NTU 

The results of the water modelling identified that discharging around the ebb tide only was the most optimal 

scenario in terms of minimising impacts on the receiving environment. The ebb tide release scenario improved 

mixing conditions and reduced concentrations within the waterways surrounding the discharge point. The 

modelling results for the ebb tide discharge showed that: 

 Additional nitrogen concentrations as a result of the discharge waste water in Alligator Creek were below 

0.1 mg/L.  The combined concentration of the effluent and the ambient conditions is 0.3 mg/L. Therefore 

the interim site specific water quality trigger value of 0.31 mg/L will not be exceeded.  

 The level of phosphorus within the effluent is low and levels of additional phosphorus predicted to occur 

within the receiving waters are also low. The additional concentrations of phosphorus within Alligator 

Creek under the ebb tide discharge scenario are less than 0.01mg/L, well below the interim site specific 

water quality trigger value of 0.20mg/L.  

 The level of chlorophyll a in the waste water when compared with background conditions is high.  

However, the modelling shows that under the ebb tide discharge scenario a concentration of chlorophyll a 

over 2μg/L will only occur within 200 m of the outfall.  The combination of this median value of additional 

chlorophyll a, and the ambient background condition results in exceedance of the interim site specific 

water quality trigger value of 3.2 μg/L for an area approximately 200 m upstream and downstream of the 

outfall.  

No modelling of total suspended solids or turbidity was undertaken, as the concentrations of these compounds 

in the proposed discharge will be significantly less than the background levels in Alligator Creek.  

The modelling indicates that the interim site specific water quality trigger values will only be exceeded for 

chlorophyll a in a relatively small area 200 m each side of the discharge point (the mixing zone). Outside of this 

area, the interim water quality objectives will not be exceeded and no impacts are anticipated to aquatic 

ecology.      

Within the mixing zone, phytoplankton (the source of chlorophyll a) present in the discharge water are likely to 

be limited by light and subsequently perish and contribute to the organic matter pool.  This organic matter may 

be metabolised by bacteria, increasing oxygen demand and recycling nutrients back to the water column.  

However, given the rapid dispersal of the discharge, any changes to dissolved oxygen levels and nutrient 

concentrations from the decomposition of phytoplankton in the discharge water are likely to be minimal and 

unlikely to impact aquatic ecology.   

Phytoplankton and organic matter in the discharge (including recently dead phytoplankton in the receiving 

environment) are likely to be consumed by grazers such as microzooplankton, and deposit feeders including 

capitellid polychaetes near the discharge. This may consequently increase the abundance of these taxa in the 

areas adjacent to the discharge point.  The increase in detritus, phytoplankton and microzooplankton near the 



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 7 - Marine and Estuarine Ecology  7-32 

discharge may also enhance or change other trophic communities; including mesozooplankton, 

macroinvertebrates in the sediment, and small fish (such as detrivores, omnivores and carnivores).  This may 

also flow-on to other levels in the food chain (i.e. high trophic level predators). However it is considered 

unlikely that these changes would have a significant impact on the aquatic ecology of the estuarine 

environments surrounding the Project given the relatively small area to be affected. Habitat within this area is 

widespread throughout the region and is not considered unique or critical to the survival of any threatened 

species. 

Benthic macroinvertebrate communities in the intertidal areas are unlikely to be significantly impacted by the 

proposed discharge. The community composition and abundance of these communities is likely to be limited 

by the existing high turbidity and concentration of suspended solids, the continual movement of the sediment 

by tidal and wind driven currents, and by long exposure times.   

Mangrove communities are also unlikely to be significantly impacted by the discharge. Nitrogen in the 

discharge is also likely to provide a source of nutrients to the mangroves.  Nutrient enrichment in mangroves 

favours growth of shoots relative to roots, and therefore increases their vulnerability to environmental 

stresses, particularly in the dry season when salinity is highest and humidity is low (Lovelock et al. 2009).  

Climate change may increase the frequency and length of dry periods and hence the susceptibility of nutrient 

enriched mangrove communities, perhaps evident in recent dieback of mangrove communities in northern 

Australia (University 2016).  However, given that the interim site specific water quality trigger values will not be 

exceeded outside of the mixing zone (i.e. 200 m either side of the discharge point) and the inundation of 

mangroves in the estuary is limited and only likely to occur on high tides when dilution of the effluent will be 

greatest, any impacts to mangroves as a result of the discharge are likely to be very minor.   

4.1.4  Spills or Leaks of Hydrocarbons and Other Contaminants 

Spill or leaks of hydrocarbons or other contaminants such as chemicals from vehicles or other equipment has 

the potential to severely impact the local aquatic ecosystem. Hydrocarbons, heavy metals and other 

contaminants can have major impacts on aquatic communities, and can impact growth, morphology, 

reproduction and development of aquatic flora and fauna.   

The risk to aquatic fauna from spills or leaks of hydrocarbons and/or other contaminants is considered to be 

low, given the storage of fuels, chemicals and hazardous materials will primarily be undertaken at the central 

facilities and at the farm services areas, well away from the estuarine environment. Additionally, a hazardous 

materials management strategy (as detailed in the Environmental Management Plan [Volume 4, Chapter 3]) 

will be implemented as part of the Project. This contains procedures and protocols for the transport, storage, 

use and disposal of hydrocarbons and other chemical as well as response procedures in the event of a spill or 

leak.   

4.1.5 Waste and Litter 

Litter and waste generated through the construction and operation of the Project has the potential to 

contribute to the degradation of water quality and is a direct hazard to aquatic flora and fauna.  For example, 

entanglement in debris can lead to death from asphyxiation, abrasion, infection or reduced ability to feed or 

avoid predators (Laist 1997).  Debris such as plastic bags is commonly mistaken for prey items and ingested, or 

can be accidentally ingested (e.g. fishing line).  Ingestion of litter and debris can cause fatal blockages in the 

digestive system for a range of fauna (Laist 1997). 

Solid wastes generated by the Project will include: 

putrescible waste from the village, central facilities, and farm service areas 
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packaging from purchased goods 

feed bags and bulk bags 

used tyres 

defunct and damaged vehicles and equipment (pumps, motors, aerators, electrical equipment, computers, 

etc.) 

excess building materials (bricks, concrete, rubble, metal sheeting, corroded steel items etc.). 

All waste generated by the Project will be managed in accordance with the waste management strategy 

outlined in the Waste Management chapter (Volume 2, Chapter 9). Therefore the risk to the estuarine flora and 

fauna from waste and litter generated by the Project is considered to be low.  

4.1.6 Escape of Prawn Stock  

Prawns may escape from the grow-out facility into the receiving environment via a number of pathways, 

including:  

accidental release during operations (e.g. during harvest) 

via predators (e.g. birds) 

during flood events. 

The escape of prawns from the grow-out ponds could potentially lead to impacts to aquatic ecology in the 

estuarine environment, including:  

competition of farmed prawns with native populations of prawns 

genetic modification or dilution of native prawn populations 

alteration of the food chain by providing a food source for higher order predators 

transmission and spread of diseases and/or pathogens. 

The grow-out facility will be stocked with black tiger prawns (Penaeus monodon) which are native to the Joseph 

Bonaparte Gulf. The founder stock which will be used to establish the breeding program for the Project will be 

sourced from wild populations of black tiger prawns from the waters around the Northern Territory and 

Western Australia. Therefore, whilst it is considered unlikely that any prawns will escape the grow-out facility 

(see Section 4.1.7), any escape would be unlikely to significantly alter the ecology of surrounding estuarine 

environment.  

The potential transmission and spread of diseases and/or pathogens to wild prawns and/or aquatic fauna is 

discussed in further detail in Section 4.1.7.1. 

Notwithstanding, all reasonable and practicable measures will be taken to prevent the escape of prawns into 

the external environment. These measures include: 

Installation of mesh screens of suitable size over all pond outlets. 

Installation of a cage with mesh screens of a suitable size inside the monk (the outlet structure) during 

harvesting. 
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 Control of birds predating on prawn stock. Bird control strategies are detailed in Section 8.1.13 of the 

Project Description chapter (Volume 1, Chapter 3). 

 Design of ponds to withstand minor storm events (i.e. 10 year average recurrence intervals [ARI]). In the 

event of larger storm events (>10 year to < 50 year ARI), controlled releases would be undertaken to avoid 

the ponds overtopping.  

4.1.7 Spread of Diseases and/or Pathogens 

4.1.7.1 Domesticated Prawn Stock 

There are a number of potential diseases that have the potential to spread from domesticated prawn stock to 

aquatic fauna in the estuarine environment. However, these diseases are all endemic and exist in the wild 

prawn populations of the Joseph Bonaparte Gulf. Outbreaks of exotic diseases are not considered a risk given 

Australia's geographic isolation and restrictions on the importation of prawns and prawn products. 

An assessment of the potential risk that these endemic diseases pose to the wild prawn population of the 

Joseph Bonaparte Gulf was undertaken by Panaquatic Health Solutions Pty Ltd (Panaquatic) and is included in 

Volume 5, Appendix 16. Panaquatic conclude that the risk of diseases being spread from prawn stock in the 

grow-out facility to aquatic fauna in the estuarine environment was very low given: 

 The grow-out facility will be stocked with post-larvae that are bred from Specific Pathogen Free (SPF) 

prawn stock. SPF prawns are a domesticated and selectively bred population of prawns that have been 

screened for a suite of known pathogens. Consequently, if the prawns in the grow-out facility are free of 

disease in the first place, there is no risk of the disease being released to the external environment. 

 A biosecurity plan has been developed for the Project to minimise the potential for the introduction and 

spread of diseases through pathways such as the movement of staff and equipment. This includes 

development of biosecurity zones and restricting movements of people and equipment between these 

zones. 

 A health monitoring and surveillance program will be implemented as part of the biosecurity plan to 

rapidly identify any disease, should such a disease be introduced to the grow-out ponds. If a disease is 

identified, immediate steps will be taken to contain the disease to the pond(s) in which it has been 

identified. Such steps will include preventing any water being released from the ponds and undertaking an 

emergency harvest.   

In addition, in the unlikely event that a disease was transmitted to the external environment, the following 

steps would need to occur in order for that disease to spread to a wild prawn population and/or other aquatic 

fauna: 

1. Wild prawns or aquatic fauna that are susceptible to the disease must be present in the receiving 

environment. 

2. The disease must persist long enough in the environment to come into contact with the susceptible 

animals. 

3. Susceptible animals must be exposed to sufficient quantities of the disease so that they become infected 

and develop the disease. 

4. The diseased animals must then shed sufficient quantities of the disease to infect other wild prawns. 
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Based on the number of steps required in order for a disease to be transmitted and the likelihood of each of 

these steps occurring, the risk of a disease from the grow-out facility impacting on a wild prawns and/or other 

aquatic fauna is concluded to be very low. 

4.1.7.2 Altered Water Quality Conditions 

Altered nutrient and turbidity water quality conditions in the estuarine environment has the potential to 

detrimentally affect the health of aquatic vertebrate fauna (Brodie et al. 2014, Palmer and Peterson 2014). 

Diseases such as fibropapillomatosis in turtles and pox-like fungal infections of dolphins have been related to 

poor water quality conditions. Increased sediment or nutrient loads may increase exposure of species to 

biotoxins bound to sediments or associated with nutrients or indirectly alter dietary and habitat quality 

affecting foraging and reproductive success (Santos et al. 2010, Van Houtan et al. 2010, Bearzi et.al 2009). 

As discussed in Section 4.1.3, the modelling indicates that the Project discharge will disperse quickly in the 

receiving environment and the interim site specific water quality trigger levels will not be exceeded outside of 

the mixing zone in Alligator Creek. Given this, and that the habitat to be affected is both widespread in the 

surrounding areas and is not unique or critical for any species, hence is unlikely to be preferential utilised over 

surrounding areas, it is unlikely that the discharge of waste water will lead to detrimental health impacts to any 

marine vertebrate population.  

4.1.8 Increased Noise 

Underwater water noise and vibration are likely to occur during construction, particularly during pile driving 

works for the construction of the seawater intake pump station at Forsyth Creek.  Operational noise may also 

occur from the operation of the pump systems at the seawater intake pump station and boat activities. 

Underwater noise and vibration may affect aquatic fauna in a variety of ways, depending on the intensity, 

frequency and duration, including: 

 causing unrecoverable tissue damage that leads to a permanent reduction in hearing sensitivity to sound 

 temporary reduction of hearing sensitivity  

 changes in behaviour. 

The most likely impact resulting from underwater noise emitted during the construction and operation of the 

Project are changes in the behaviour of aquatic fauna. Aquatic fauna in the vicinity of the seawater intake 

pump station may vacate or avoid the area following commencement of underwater works such as pile driving. 

Any behavioural change caused by noise from the Project is likely to localised and temporary with aquatic 

fauna expected to resume normal behavioural patterns in the waters surrounding the Project within a short 

time-frame. This is supported by the findings of the Ichthys nearshore environmental monitoring program 

(Brooks and Pollock 2015), which found relatively small changes in coastal dolphin abundance and distribution 

during construction works. Construction activities for that project included pile driving, albeit on a much larger 

scale than what is required for this Project. 

4.1.9 Increased Light 

The construction and operation of the Project may lead to an increase in artificial light on Legune Station.  

Increased illumination has the potential to impact nesting turtles and hatchlings (Lutcavage et al. 1997, DERM 

2009). Light sources 15 km from nesting beaches have shown to negatively impact sea turtle orientation 

(Kamrowski et al. 2013).  However, given that the nearest Project element to Turtle Point is Farm 1, which is 

24 km inland from the turtle nesting areas at Turtle Point, and that vegetation exists as a buffer between Farm 
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1 and Turtle Point, it is considered highly unlikely that artificial light from the Project will impact on turtle 

nesting or hatching success.  

4.1.10 Boat Strike 

There is potential for boats involved in the construction and operation of the Project to strike and cause injury 

or mortality to aquatic fauna in particular marine megafauna. The use of boats in the estuarine environment 

will only occur during the construction of the seawater intake pump station and then intermittently during 

operations (e.g. for water quality monitoring activities).   

The application of management control measures included in Section 5.1.6, will reduce the likelihood of boat 

strike to as low as reasonably practicable. The risks to marine fauna due to boats are therefore not considered 

significant.  

4.1.11 Increased Access 

The route between Kununurra and Legune Station will be upgraded to provide all weather access to Project 

Area. These upgrades may result in an increase the numbers of recreational visitors to the area who come to 

camp, fish and hunt. Increased numbers of visitors to the site may potentially impact aquatic fauna through 

overfishing and/or dumping of rubbish. 

4.2 IMPACT ASSESSMENT 

4.2.1 Listed Threatened Species under the EPBC Act and/or TPWC Act 

Based on the assessment of the existing environment, as presented in Section 3.7, there are: 

Seven threatened species are considered to have a high likelihood of occurrence in the estuarine 

environment surrounding the Project.  

Two threatened species are considered to have a moderate likelihood of occurrence in the estuarine 

environment surrounding the Project.  

To assess the potential impacts of the Project (as described in Section 4.1) on these threatened species, an 

assessment was undertaken in accordance with the Significant Impact Guidelines 1.1 - Matters of National 

Environmental Significance (significant impact guidelines). The significant impact guidelines provide criteria to 

assess if a Project is likely to have a significant impact on species listed as either critically endangered, 

endangered, or vulnerable. The concluding assessments provided in this section apply those significant impact 

criteria to species listed as threatened under the EPBC Act and/or the TWPC Act.  

As detailed in Table 8 to Table 19, the construction and operation of the Project will not result in a significant 

impact on any listed threatened species under the EPBC Act and the TPWC Act.  
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4.2.1.1 Northern River Shark 

Based on the analysis presented in Table 8, the Project will not result in a significant impact on the northern 

river shark. 

TABLE 8 SIGNIFICANT IMPACT ASSESSMENT - NORTHERN RIVER SHARK 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that 

it will: 

Analysis and Conclusions 

Lead to a long-term decrease 

in the size of a population 

Northern river shark may occur in the vicinity of the seawater intake on 

Forsyth Creek and discharge point on Alligator Creek.  The discharge is 

unlikely to decrease the size of a population of northern river shark, 

although there may be a slight increase in food (fish) availability. Mortality 

from impingement or entrainment at the intake structure is not expected 

as pups are approximately 55 cm at birth and are likely to be able to swim 

against the velocity of the intake.  Therefore, given the proposed mitigation 

measures, there will be no long-term decrease in the size of the population 

from the proposed Project. 

Reduce the area of occupancy 

of the species 

There will be a small area of estuarine habitat modified as a result of the 

discharge from the project, this habitat is widespread in the surrounding 

areas and is not unique or critical for any species, hence is unlikely to be 

preferential utilised over surrounding areas.  Potential noise and water 

quality changes associated with construction phase of the marine 

infrastructure are considered unlikely to impact this species. As such, it is 

considered that the construction and operation of the Project will not lead 

to a reduction in the area of occupancy of this species.   

Fragment an existing 

population into two or more 

populations 

The proposed Project will not fragment populations of northern river shark 

into two or more populations. 

Adversely affect habitat 

critical to the survival of a 

species 

All areas where aggregations of individuals have been recorded displaying 

biologically important behaviour such as breeding, foraging, resting or 

migrating, are considered critical to the survival of the species unless 

population survey data suggests otherwise (Commonwealth of Australia 

2015).  No aggregations of individuals have been recorded in the area 

potentially impacted by the Project. The only area of potential habitat that 

will be impacted by the Project is Alligator Creek. The area to be affected in 

Alligator Creek is considered unlikely to be habitat critical to the survival of 

this species given the that it is common and widespread in the surrounding 

areas, and that this species has a wide species range compared to the area 

of potential impacts from the Project. 
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that 

it will: 

Analysis and Conclusions 

Disrupt the breeding cycle of 

a population 

Pupping is likely to occur prior to the wet season (around October), with 

freshwater areas likely to be important nursery areas for pups. The tidal 

extent of both Alligator Creek and Forsyth Creeks have been bunded and 

connectivity to freshwater has been highly modified as a consequence. As 

such these areas are considered less likely to be a nursery area for pups 

then nearby habitats that retain connectivity between the estuarine and 

freshwater reaches. Regardless, the discharge is unlikely to impact 

northern river shark and pups. Both adults and pups (approximately 50–60 

cm) are likely to be able to swim against the velocity of the intake.

Therefore, given the proposed mitigation measures, there will be no

disruption to the breeding cycle of the population.

Modify, destroy, remove, 

isolate or decrease the 

availability or quality of 

habitat to the extent that the 

species is likely to decline 

Whilst a relatively small area (around 200 m either side of the discharge 

outfall) is predicted to be influenced by the discharge, the Project is not 

predicted to modify, destroy, remove, isolate or decrease the availability or 

quality of habitat such that this species would be likely to decline. 

Result in invasive species that 

are harmful to a critically 

endangered or endangered 

species becoming established 

in the endangered or critically 

endangered species’ habitat 

Given the proposed mitigation measures, there are no marine invasive 

species predicted to be introduced from the proposed project. 

Introduce disease that may 

cause the species to decline 

Given the proposed mitigation measures, potential impacts associated with 

the introduction or spread of diseases are considered to be of low risk to 

northern river shark. 

Interfere with the recovery of 

the species 

The objectives of the northern river shark recovery plan are to reduce (and 

where possible eliminate) adverse impacts of commercial, recreational, 

indigenous and IUU fishing; marine debris; collection for public aquaria as 

well as improve the information base, develop research programs and 

improve community understanding of this species (DoTE 2015). The 

proposed Project will not to interfere with the recovery of northern river 

shark outlined in the recovery plan. 

4.2.1.2 Speartooth Shark 

Based on the analysis presented in Table 9, the Project will not result in a significant impact on the speartooth 

shark. 

TABLE 9 SIGNIFICANT IMPACT ASSESSMENT - SPEARTOOTH SHARK 
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that 

it will: 

Analysis and Conclusions 

Lead to a long-term decrease 

in the size of a population 

Speartooth shark may occur in the vicinity of the intake and discharge.  The 

discharge is unlikely to impact the size of any population of speartooth 

shark, although there may be a slight increase in food (fish) availability. 

Mortality from impingement or entrainment at the intake structure is not 

expected as pups are approximately as pups are approximately 50–60 cm 

and are likely to be able to swim against the velocity of the intake. 

Therefore, given the proposed mitigation measures, there will be no long-

term decrease in the size of the population from the proposed Project. 

Reduce the area of occupancy 

of the species 

There will be a small area of estuarine habitat modified as a result of the 

discharge from the project, this habitat is widespread in the surrounding 

areas and is not unique or critical for any species, hence is unlikely to be 

preferential utilised over surrounding areas.  Potential noise and water 

quality changes associated with construction phase of the marine 

infrastructure are considered unlikely to impact this species. As such, it is 

considered that the construction and operation of the Project will not lead 

to a reduction in the area of occupancy of this species.   

Fragment an existing 

population into two or more 

populations 

The proposed Project will not fragment populations of speartooth shark 

into two or more populations. 

Adversely affect habitat 

critical to the survival of a 

species 

All areas where aggregations of individuals have been recorded displaying 

biologically important behaviour such as breeding, foraging, resting or 

migrating, are considered critical to the survival of the species unless 

population survey data suggests otherwise (Commonwealth of Australia 

2015).  No aggregations of individuals have been recorded in the area 

potentially impacted by the Project. The only area of potential habitat that 

will be impacted by the Project is Alligator Creek. The area to be affected in 

Alligator Creek is considered unlikely to be habitat critical to the survival of 

this species given the that it is common and widespread in the surrounding 

areas, and that this species has a wide species range compared to the area 

of potential impacts from the Project. 
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that 

it will: 

Analysis and Conclusions 

Disrupt the breeding cycle of 

a population 

Pupping (approximately nine per litter) is likely to occur (every 2 years) 

around October to December in river mouths or within estuaries.  The tidal 

extent of both Alligator Creek and Forsyth Creeks have been bunded and 

connectivity to freshwater has been highly modified as a consequence. As 

such these areas are considered less likely to be a nursery area for pups 

then nearby habitats that retain connectivity between the estuarine and 

freshwater reaches. Regardless, the discharge is unlikely to impact 

northern river shark and pups. Both adults and pups (approximately 50–60 

cm) are likely to be able to swim against the velocity of the intake. 

Therefore, given the proposed mitigation measures, there will be no 

disruption to the breeding cycle of the population. 

Modify, destroy, remove, 

isolate or decrease the 

availability or quality of 

habitat to the extent that the 

species is likely to decline 

Whilst a relatively small area (around 200 m either side of the discharge 

outfall) is predicted to be influenced by the discharge, the Project is not 

predicted to modify, destroy, remove, isolate or decrease the availability or 

quality of habitat such that this species would be likely to decline. 

Result in invasive species that 

are harmful to a critically 

endangered or endangered 

species becoming established 

in the endangered or critically 

endangered species’ habitat 

Given the proposed mitigation measures, potential impacts associated with 

the introduction or spread of diseases are considered to be of low risk to 

speartooth shark. 

Introduce disease that may 

cause the species to decline 

Given the proposed mitigation measures, potential impacts associated with 

the introduction or spread of diseases are considered to be of low risk to 

speartooth shark. 

Interfere with the recovery of 

the species 

The objectives of the speartooth shark recovery plan are to reduce (and 

where possible eliminate) adverse impacts of commercial, recreational, 

indigenous and IUU fishing; marine debris; collection for public aquaria as 

well as improve the information base, develop research programs and 

improve community understanding of this species (DoTE 2015). The 

proposed Project will not to interfere with the recovery of speartooth shark 

outlined in the recovery plan. 
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4.2.1.3 Dwarf Sawfish 

Based on the analysis presented in Table 10, the Project will not result in a significant impact on the dwarf 

sawfish. 

TABLE 10 SIGNIFICANT IMPACT ASSESSMENT - DWARF SAWFISH 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that 

it will: 

Analysis and Conclusions 

Lead to a long-term decrease 

in the size of a population 

All populations of dwarf sawfish are considered important (Commonwealth 

of Australia 2015).  Dwarf sawfish may occur in the vicinity of the intake 

and discharge.  The discharge is unlikely to decrease the size of a 

population of northern river shark, although there may be a slight increase 

in food (fish) availability. Mortality from impingement or entrainment at 

the intake structure is not expected as pups are approximately 65 to 81 cm 

at birth and are likely to be able to swim against low velocities. Therefore, 

given the proposed mitigation measures, there will be no long-term 

decrease in the size of the population from the proposed Project. 

Reduce the area of occupancy 

of an important population 

There will be a small area of estuarine habitat modified as a result of the 

discharge from the project, this habitat is widespread in the surrounding 

areas and is not unique or critical for any species, hence is unlikely to be 

preferential utilised over surrounding areas.  Potential noise and water 

quality changes associated with construction phase of the marine 

infrastructure are considered unlikely to impact this species. As such, it is 

considered that the construction and operation of the Project will not lead 

to a reduction in the area of occupancy of this species.   

Fragment an existing 

important population into 

two or more populations 

The proposed Project will not fragment populations of into two or more 

population. 

Adversely affect habitat 

critical to the survival of a 

species 

All areas where aggregations of individuals have been recorded displaying 

biologically important behaviour such as breeding, foraging, resting or 

migrating, are considered critical to the survival of the species unless 

population survey data suggests otherwise (Commonwealth of Australia 

2015).  No aggregations of individuals have been recorded in the area 

potentially impacted by the Project. The only area of potential habitat that 

will be impacted by the Project is Alligator Creek. The area to be affected in 

Alligator Creek is considered unlikely to be habitat critical to the survival of 

this species given the that it is common and widespread in the surrounding 

areas, and that this species has a wide species range compared to the area 

of potential impacts from the Project. 
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that 

it will: 

Analysis and Conclusions 

Disrupt the breeding cycle of 

an important population 

Pupping (approximately 12 per litter) is likely to occur through the wet 

season. The discharge is unlikely to impact dwarf sawfish breeding and 

pups. Both adults and pups (approximately 65-81 cm) are likely to be able 

to swim against the velocity of the intake. Therefore, given the proposed 

mitigation measures, there will be no disruption to the breeding cycle of 

the population. 

Modify, destroy, remove, 

isolate or decrease the 

availability or quality of 

habitat to the extent that the 

species is likely to decline 

Whilst a relatively small area (around 200 m either side of the discharge 

outfall) is predicted to be influenced by the discharge, the Project is not 

predicted to modify, destroy, remove, isolate or decrease the availability or 

quality of habitat such that this species would be likely to decline. 

Result in invasive species that 

are harmful to a vulnerable 

species becoming established 

in the vulnerable species’ 

habitat 

Given the proposed mitigation measures, there are no marine invasive 

species predicted to be introduced from the proposed project. 

Introduce disease that may 

cause the species to decline 

Given the proposed mitigation measures, potential impacts associated with 

the introduction or spread of diseases are considered to be of low risk to 

dwarf sawfish. 

Interfere with the recovery of 

the species 

The objectives of the sawfish recovery plan are to reduce (and where 

possible eliminate) adverse impacts of commercial, recreational, 

indigenous and IUU fishing; marine debris; collection for public aquaria as 

well as improve the information base, develop research programs and 

improve community understanding of this species (Commonwealth of 

Australia 2015). The proposed Project will not interfere with the recovery 

of sawfish outlined in the recovery plan. 
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4.2.1.4 Largetooth Sawfish 

Based on the analysis presented in Table 11, the Project will not result in a significant impact on the largetooth 

sawfish. 

TABLE 11 SIGNIFICANT IMPACT ASSESSMENT - LARGETOOTH SAWFISH 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Lead to a long-term decrease in 

the size of a population 

All populations of freshwater sawfish are considered important 

(Commonwealth of Australia 2015). Freshwater sawfish occur in rivers 

and upper estuarine areas and are unlikely to occur in the vicinity of the 

intake and discharge. Therefore, given this, coupled with the proposed 

mitigation measures, there will be no long-term decrease in the size of 

the population from the proposed Project. 

Reduce the area of occupancy of 

an important population 

Freshwater sawfish occur in rivers and upper estuarine areas and are 

unlikely to occur in the vicinity of the intake and discharge. Given that 

the Project impacts will be confined to lower estuarine reaches there 

will be no reduction in the area of occupancy of important populations 

as a result of proposed Project. 

Fragment an existing important 

population into two or more 

populations 

The proposed Project will not fragment populations of into two or more 

population. 

Adversely affect habitat critical to 

the survival of a species 

All areas where aggregations of individuals have been recorded 

displaying biologically important behaviour such as breeding, foraging, 

resting or migrating, are considered critical to the survival of the species 

unless population survey data suggests otherwise. No aggregations of 

individuals have been recorded in the area potentially impacted by the 

Project, and the area to be affected by the Project is not suitable 

habitat for this species.  As such, the Project will not affect habitat 

critical to the survival of a species 

Disrupt the breeding cycle of an 

important population 

Pupping (around 12 pups) is likely to occur in less saline waters late in 

the wet season and outside the area of impact of the intake and 

discharge.  These areas do not coincide with areas to be affected by the 

Project. Therefore there will be no disruption to the breeding cycle of 

the population. 

Modify, destroy, remove, isolate 

or decrease the availability or 

quality of habitat to the extent 

that the species is likely to 

decline 

The area potentially impacted by the proposed Project does not contain 

habitat essential to the survival or reproduction of freshwater sawfish 

and thus will not modify, destroy, remove, isolate or decrease the 

availability or quality of habitat to the extent that the species is likely to 

decline. 
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Result in invasive species that are 

harmful to a vulnerable species 

becoming established in the 

vulnerable species’ habitat 

Given the proposed mitigation measures, there are no marine invasive 

species predicted to be introduced from the proposed project. 

Introduce disease that may cause 

the species to decline 

Given the proposed mitigation measures, potential impacts associated 

with the introduction or spread of diseases are considered to be of low 

risk to freshwater sawfish. 

Interfere with the recovery of the 

species 

The objectives of the sawfish recovery plan are to reduce (and where 

possible eliminate) adverse impacts of commercial, recreational, 

indigenous and IUU fishing; marine debris; collection for public aquaria 

as well as improve the information base, develop research programs 

and improve community understanding of this species (Commonwealth 

of Australia 2015). The proposed Project will not interfere with the 

recovery of sawfish outlined in the recovery plan. 

4.2.1.5 Green Sawfish 

Based on the analysis presented in Table 12, the Project will not result in a significant impact on the green 

sawfish. 

TABLE 12 SIGNIFICANT IMPACT ASSESSMENT - LARGETOOTH SAWFISH 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Lead to a long-term decrease in 

the size of a population 

All populations of green sawfish are considered important 

(Commonwealth of Australia 2015).  Green sawfish may occur in the 

vicinity of the intake and discharge.  The discharge is unlikely to 

decrease the size of a population of green sawfish, although there may 

be a slight increase in food (fish) availability. Mortality from 

impingement or entrainment at the intake structure is not expected as 

pups are approximately 76 cm at birth and are likely to be able to swim 

against low velocities.  Therefore, given appropriate mitigation 

measure, there will be no long-term decrease in the size of the 

population from the proposed Project. 
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Reduce the area of occupancy of 

an important population 

There will be a small area of estuarine habitat modified as a result of 

the discharge from the project, this habitat is widespread in the 

surrounding areas and is not unique or critical for any species, hence is 

unlikely to be preferential utilised over surrounding areas.  Potential 

noise and water quality changes associated with construction phase of 

the marine infrastructure are considered unlikely to impact this species. 

As such, it is considered that the construction and operation of the 

Project will not lead to a reduction in the area of occupancy of this 

species.   

Fragment an existing important 

population into two or more 

populations 

The proposed Project will not fragment populations of into two or more 

population. 

Adversely affect habitat critical to 

the survival of a species 

All areas where aggregations of individuals have been recorded 

displaying biologically important behaviour such as breeding, foraging, 

resting or migrating, are considered critical to the survival of the species 

unless population survey data suggests otherwise (Commonwealth of 

Australia 2015).  No aggregations of individuals have been recorded in 

the area potentially impacted by the Project. The only area of potential 

habitat that will be impacted by the Project is Alligator Creek. The area 

to be affected in Alligator Creek is considered unlikely to be habitat 

critical to the survival of this species given the that it is common and 

widespread in the surrounding areas, and that this species has a wide 

species range compared to the area of potential impacts from the 

Project. 

Disrupt the breeding cycle of an 

important population 

Pupping (approximately 12 per litter) is likely to occur (likely every 2 

years) during or just before the wet season. The tidal extent of both 

Alligator Creek and Forsyth Creeks have been bunded and connectivity 

to freshwater has been highly modified as a consequence. As such these 

areas are considered less likely to be a nursery area for pups then 

nearby habitats that retain connectivity between the estuarine and 

freshwater reaches. Regardless, the discharge is unlikely to impact 

northern river shark and pups. Both adults and pups (approximately 76 

cm at birth) are likely to be able to swim against the velocity of the 

intake. Therefore, given the proposed mitigation measures, there will 

be no disruption to the breeding cycle of the population. 

Modify, destroy, remove, isolate 

or decrease the availability or 

quality of habitat to the extent 

that the species is likely to 

decline 

The area potentially impacted by the proposed Project does not contain 

habitat essential to the survival or reproduction of freshwater sawfish 

and thus will not modify, destroy, remove, isolate or decrease the 

availability or quality of habitat to the extent that the species is likely to 

decline. 
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Result in invasive species that are 

harmful to a vulnerable species 

becoming established in the 

vulnerable species’ habitat 

Given the proposed mitigation measures, there are no marine invasive 

species predicted to be introduced from the proposed project. 

Introduce disease that may cause 

the species to decline 

Given the proposed mitigation measures, potential impacts associated 

with the introduction or spread of diseases are considered to be of low 

risk to green sawfish. 

Interfere with the recovery of the 

species 

The objectives of the sawfish recovery plan are to reduce (and where 

possible eliminate) adverse impacts of commercial, recreational, 

indigenous and IUU fishing; marine debris; collection for public aquaria 

as well as improve the information base, develop research programs 

and improve community understanding of this species (Commonwealth 

of Australia 2015). The proposed Project will not interfere with the 

recovery of sawfish outlined in the recovery plan. 

4.2.1.6 Olive Ridley Turtle 

Based on the analysis presented in Table 13, the Project will not result in a significant impact on the olive ridley 

turtle. 

TABLE 13 SIGNIFICANT IMPACT ASSESSMENT - OLIVE RIDELY TURTLE 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Lead to a long-term decrease in 

the size of a population 

Olive ridley turtle may use the area as a foraging ground.  The discharge 

is unlikely to affect population dynamics of olive ridley turtles, although 

there may be a slight increase in food (gastropod, bivalve molluscs, 

crabs, shrimp, tunicates, jellyfish, salps) availability. The low velocity of 

the intake is unlike to entrain or impinge turtles. Therefore, there will 

be no decrease in the size of the population of olive ridley turtle as a 

result of the proposed Project. 

Reduce the area of occupancy of 

the species 

There will be a small area of estuarine habitat modified as a result of 

the discharge from the project, this habitat is widespread in the 

surrounding areas and is not unique or critical for any species, hence is 

unlikely to be preferential utilised over surrounding areas.  Potential 

noise and water quality changes associated with construction phase of 

the marine infrastructure are considered unlikely to impact this species. 

As such, it is considered that the construction and operation of the 

Project will not lead to a reduction in the area of occupancy of this 

species.   



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 7 - Marine and Estuarine Ecology  7-47 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Fragment an existing population 

into two or more populations 

The proposed Project will not fragment populations of olive ridley 

turtles into two or more populations. 

Adversely affect habitat critical to 

the survival of a species 

There is no habitat critical to the survival of olive ridley turtles in the 

area potentially impacted by the proposed Project. 

Disrupt the breeding cycle of a 

population 

The area potentially impacted by the proposed Project is not a known 

olive ridley turtle breeding ground and is unlikely to impact the 

breeding cycle of this species. 

Modify, destroy, remove, isolate 

or decrease the availability or 

quality of habitat to the extent 

that the species is likely to 

decline 

The area potentially impacted by the proposed Project does not contain 

habitat that is essential to the survival or reproduction of olive ridley 

turtles and thus will not modify, destroy, remove, isolate or decrease 

the availability or quality of habitat to the extent that the species is 

likely to decline. 

Result in invasive species that are 

harmful to a critically endangered 

or endangered species becoming 

established in the endangered or 

critically endangered species’ 

habitat 

There are no marine invasive species predicted to be introduced from 

the proposed project. 

Introduce disease that may cause 

the species to decline 

The Project is unlikely to introduce or enhance any disease that may 

affect olive ridley turtles (including fibropapilloma associated with poor 

water quality) given that a relatively small area (around 200 m either 

side of the discharge outfall) is predicted to be influenced by the 

discharge.  

Interfere with the recovery of the 

species 

The premise of the marine turtle recovery plan is to reduce the 

likelihood that current threats will cause mortalities, or to modify 

activities to reduce the potential for future mortalities at all stages of a 

marine turtle’s life, and to ensure that traditional harvest of marine 

turtles by indigenous Australians and Torres Strait Islanders is 

ecologically sustainable (Environment Australia 2003).  The proposed 

Project is unlikely to interfere with the recovery of marine turtles 

outlined in the marine turtle recovery plan. 
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4.2.1.7 Flatback Turtle 

Based on the analysis presented in Table 14, the Project will not result in a significant impact on the flatback 

turtle. 

TABLE 14 SIGNIFICANT IMPACT ASSESSMENT - FLATBACK TURTLE 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Lead to a long-term decrease in 

the size of a population 

Turtle Point is a significant nesting area for flatback turtles and they 

may also use the area as a feeding area. Turtle Point is located 24 km 

from the northernmost extent of the Project footprint and hence will 

not be directly impacted by the Project. The discharge is unlikely to 

impact the population size of flatback turtles, although there may be a 

slight increase in food (macroplankton, gastropods, siphonophores, 

pelecypods and cuttlefish) availability. With the proposed mitigation 

measures of screening and low velocity at the intake structure turtles 

are unlikely to be impinged on the screen or entrained in the intake 

channel. Therefore there will be no long-term decrease in the size of 

the population from the proposed Project. 

Reduce the area of occupancy of 

an important population 

Turtle Point is a significant nesting area for flatback turtles but will not  

be impacted by the Project. There will be a small area of estuarine 

habitat in Alligator Creek that will be modified as a result of the 

discharge from the project, but this habitat is widespread in the 

surrounding areas and is not important habitat for flatback turtles.  

Potential noise and water quality changes associated with construction 

phase of the marine infrastructure are considered unlikely to impact 

this species. As such, it is considered that the construction and 

operation of the Project will not lead to a reduction in the area of 

occupancy of this species.   

Fragment an existing important 

population into two or more 

populations 

The proposed Project will not fragment populations of flatback turtles 

into two or more population. 

Adversely affect habitat critical to 

the survival of a species 

Turtle Point is a significant nesting area for flatback turtles but is 24 km 

removed from the nearest part of the Project. There will be no direct 

impacts to Turtle Point, and modelling of the discharge from Alligator 

Creek, which is over 25 km away, has shown that concentrations of 

discharge will be virtually undetectable at Turtle Point. As such, the 

important nesting habitat at Turtle Point will not be affected by the 

Project.  

Disrupt the breeding cycle of an 

important population 

Turtle Point is a significant nesting area for flatback turtles but will not 

be impacted by the Project, hence there is no potential for the Project 

to cause a disruption to the breeding cycle of flatback turtles.  



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 7 - Marine and Estuarine Ecology  7-49 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Modify, destroy, remove, isolate 

or decrease the availability or 

quality of habitat to the extent 

that the species is likely to 

decline 

Turtle Point is a significant nesting area for flatback turtles but will not 

be impacted by the Project. Hence there is no potential for the Project 

to modify, destroy, remove, isolate or decrease the availability or 

quality of habitat to the extent that the species is likely to decline. 

Result in invasive species that are 

harmful to a vulnerable species 

becoming established in the 

vulnerable species’ habitat 

There are no marine invasive species predicted to be introduced from 

the proposed project. 

Introduce disease that may cause 

the species to decline 

The Project is unlikely to introduce or enhance any disease that may 

affect flatback turtles (including fibropapilloma associated with poor 

water quality) given that a relatively small area (around 200 m either 

side of the discharge outfall) is predicted to be influenced by the 

discharge. 

Interfere with the recovery of the 

species 

The premise of the marine turtle recovery plan is to reduce the 

likelihood that current threats will cause mortalities, or to modify 

activities to reduce the potential for future mortalities at all stages of a 

marine turtle’s life, and to ensure that traditional harvest of marine 

turtles by indigenous Australians and Torres Strait Islanders is 

ecologically sustainable (Environment Australia 2003).  The proposed 

Project is unlikely to interfere with the recovery of marine turtles 

outlined in the marine turtle recovery plan. 

4.2.1.8 Green Turtle 

Based on the analysis presented in Table 15, the Project will not result in a significant impact on the green 

turtle. 

TABLE 15 SIGNIFICANT IMPACT ASSESSMENT - GREEN TURTLE 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Lead to a long-term decrease in 

the size of a population 

Green turtles may traverse the Project area, but are unlikely to forage 

(given the lack of seagrass) or nest. The discharge is unlikely to affect 

population dynamics of green turtles, and the low velocity of the intake 

is unlike to entrain or impinge them. Therefore, there will be no 

decrease in the size of the population of green turtles as a result of the 

proposed Project. 

Reduce the area of occupancy of 

an important population 

Given green turtles are unlikely to nest or forage in the area, there will 

be no significant impact to the area of occupancy for green turtles.   
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Fragment an existing important 

population into two or more 

populations 

The proposed Project will not fragment populations of green turtles into 

two or more population. 

Adversely affect habitat critical to 

the survival of a species 

There is no habitat critical to the survival of green turtles in the area 

potentially impacted by the proposed Project. 

Disrupt the breeding cycle of an 

important population 

The area potentially impacted by the proposed Project is not a known 

green turtle breeding ground and is unlikely to impact on the breeding 

cycle of the an important population. 

Modify, destroy, remove, isolate 

or decrease the availability or 

quality of habitat to the extent 

that the species is likely to 

decline 

Only a relatively small amount of habitat, in Alligator Creek, will be 

modified by the project, and this modification is considered unlikely to 

represent a threat to this species. Given that the species may traverse 

the project area but is unlikely to forage or nest in the area, it is 

considered unlikely that the project would lead to the modification of 

habitat to the extent that the species is likely to decline. The project will 

not, destroy, remove, isolate or decrease the availability or quality of 

habitat. 

Result in invasive species that are 

harmful to a vulnerable species 

becoming established in the 

vulnerable species’ habitat 

There are no marine invasive species predicted to be introduced from 

the proposed project. 

Introduce disease that may cause 

the species to decline 

The Project is unlikely to introduce or enhance any disease that may 

affect green turtles (including fibropapilloma associated with poor 

water quality) given that a relatively small area (around 200 m either 

side of the discharge outfall) is predicted to be influenced by the 

discharge. 

Interfere with the recovery of the 

species 

The premise of the marine turtle recovery plan is to reduce the 

likelihood that current threats will cause mortalities, or to modify 

activities to reduce the potential for future mortalities at all stages of a 

marine turtle’s life, and to ensure that traditional harvest of marine 

turtles by indigenous Australians and Torres Strait Islanders is 

ecologically sustainable (Environment Australia 2003).  The proposed 

Project is unlikely to interfere with the recovery of marine turtles 

outlined in the marine turtle recovery plan. 
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4.2.1.9 Hawksbill Turtle 

Based on the analysis presented in Table 16, the Project will not result in a significant impact on the hawksbill 

turtle. 

TABLE 16 SIGNIFICANT IMPACT ASSESSMENT - HAWKSBILL TURTLE 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Lead to a long-term decrease in 

the size of a population 

Hawksbill turtles may traverse the Project area, but are unlikely to 

forage (given the lack of coral reef communities) or nest. The discharge 

is unlikely to affect population dynamics of green turtles, and the low 

velocity of the intake is unlike to entrain or impinge them. Therefore, 

there will be no decrease in the size of the population of green turtles 

as a result of the proposed Project. 

Reduce the area of occupancy of 

an important population 

Given hawksbill turtles are unlikely to nest or forage in the area, there 

will be no significant impact to the area of occupancy for an important 

population of hawksbill turtles.   

Fragment an existing important 

population into two or more 

populations 

The proposed Project will not fragment populations of hawksbill turtles 

into two or more population. 

Adversely affect habitat critical to 

the survival of a species 

There is no habitat critical to the survival of hawksbill turtles in the area 

potentially impacted by the proposed Project. 

Disrupt the breeding cycle of an 

important population 

The area potentially impacted by the proposed Project is not a known 

hawksbill turtle breeding ground and is unlikely to impact on the 

breeding cycle of an important population. 

Modify, destroy, remove, isolate 

or decrease the availability or 

quality of habitat to the extent 

that the species is likely to 

decline 

Only a relatively small amount of habitat, in Alligator Creek, will be 

modified by the project, and this modification is considered unlikely to 

represent a threat to this species. Given that the species may traverse 

the project area but is unlikely to forage or nest in the area, it is 

considered unlikely that the project would lead to the modification of 

habitat to the extent that the species is likely to decline. The project will 

not, destroy, remove, isolate or decrease the availability or quality of 

habitat. 

Result in invasive species that are 

harmful to a vulnerable species 

becoming established in the 

vulnerable species’ habitat 

There are no marine invasive species predicted to be introduced from 

the proposed project. 

Introduce disease that may cause 

the species to decline 

The Project is unlikely to introduce or enhance any disease that may 

affect green turtles (including fibropapilloma associated with poor 

water quality) given that a relatively small area (around 200 m either 

side of the discharge outfall) is predicted to be influenced by the 

discharge. 
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An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Interfere with the recovery of the 

species 

The premise of the marine turtle recovery plan is to reduce the 

likelihood that current threats will cause mortalities, or to modify 

activities to reduce the potential for future mortalities at all stages of a 

marine turtle’s life, and to ensure that traditional harvest of marine 

turtles by indigenous Australians and Torres Strait Islanders is 

ecologically sustainable (Environment Australia 2003).  The proposed 

Project is unlikely to interfere with the recovery of marine turtles 

outlined in the marine turtle recovery plan. 

4.2.2 Listed Migratory Species under the EPBC Act 

Based on the assessment of the existing environment, as presented in Section 3.8, 18 aquatic species listed as 

migratory under the EPBC Act (Table 2) were predicted as possibly occurring in the vicinity of the Project. Of 

these 18 species identified, 10 are also listed threatened under the EPBC Act and/or the TPWC Act. These 

species have been assessed in accordance with the significant impact guidelines for threatened species in 

Section 4.2.1 and as such have not been assessed in this section. 

Of the remaining eight migratory species which are not listed as threatened: 

 Three are considered to have a high likelihood of occurrence in the estuarine environment surrounding the 

Project.  

 One is considered to have a moderate likelihood of occurrence in the estuarine environment surrounding 

the Project.  

To assess the potential impacts of the Project (as described in Section 4) on these listed migratory species an 

assessment was undertaken in accordance with the significant impact guidelines. The significant impact 

guidelines provide criteria to assess if an action is likely to have a significant impact on migratory species.  

As detailed in Table 17 to Table 19 , the construction and operation of the Project will not result in a significant 

impact on any listed migratory species under the EPBC Act.  

4.2.2.1 Estuarine Crocodile 

Based on the analysis presented in Table 17, the Project will not result in a significant impact on the estuarine 

crocodile. 
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TABLE 17 SIGNIFICANT IMPACT ASSESSMENT - ESTUARINE CROCODILE 

An action is likely to have a significant 

impact if there is a real chance or 

possibility that it will: 

Analysis and Conclusions 

Substantially modify (including by 

fragmenting, altering fire regimes, altering 

nutrient cycles or altering hydrological 

cycles), destroy or isolate an area of 

important habitat for a migratory species 

Changes to habitat as a result of the Project are unlikely to 

significantly impact salt-water crocodile or their habitat, with 

the proposed mitigation measures in place. The habitat to be 

affected is not considered to represent important habitat for 

this species. Both the species, and its habitat are well 

represented adjacent to the Project area, and throughout the 

region. 

Result in an invasive species that is 

harmful to the migratory species 

becoming established in an area of 

important habitat for the migratory 

species 

It is considered highly unlikely that the Project would lead to 

the introduction of an invasive species that would pose a 

threat to saltwater crocodiles. The habitat to be affected is not 

considered to represent important habitat for this species. 

Seriously disrupt the lifecycle (breeding, 

feeding, migration or resting behaviour) of 

an ecologically significant proportion of 

the population of a migratory species 

Significant impacts to saltwater crocodiles and their habitat are 

unlikely.  Therefore, the proposed Project is unlikely to 

seriously disrupt the lifecycle (breeding, feeding, migration or 

resting behaviour) of an ecologically significant proportion of 

the population. 

4.2.2.2 Dugong  

Based on the analysis presented in Table 18, the Project will not result in a significant impact on the dugong. 

TABLE 18 SIGNIFICANT IMPACT ASSESSMENT - DUGONG 

An action is likely to have a significant 

impact if there is a real chance or 

possibility that it will: 

Analysis and Conclusions 

Substantially modify (including by 

fragmenting, altering fire regimes, altering 

nutrient cycles or altering hydrological 

cycles), destroy or isolate an area of 

important habitat for a migratory species 

The area potentially impacted by the Project is unlikely to be 

an important habitat for dugong. As such there is no potential 

to substantially modify, destroy or isolate an area of important 

habitat for dugong. 

Result in an invasive species that is 

harmful to the migratory species 

becoming established in an area of 

important habitat for the migratory 

species 

There are unlikely to be any marine invasive species introduced 

from the proposed Project providing the recommended 

mitigation measures are put in place. 

Seriously disrupt the lifecycle (breeding, 

feeding, migration or resting behaviour) of 

an ecologically significant proportion of 

the population of a migratory species 

Significant impacts to dugongs and their habitat are unlikely.  

Therefore, the proposed Project is unlikely to seriously disrupt 

the lifecycle (breeding, feeding, migration or resting behaviour) 

of an ecologically significant proportion of the population. 
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4.2.2.3 Australian Snubfin Dolphin and Australian Humpback Dolphin 

Based on the analysis presented in Table 19, the Project will not result in a significant impact on the Australian 

Snubfin Dolphin and Australian Humpback Dolphin. 

TABLE 19 SIGNIFICANT IMPACT ASSESSMENT - AUSTRALIAN SNUBFIN DOLPHIN AND 
AUSTRALIAN HUMPBACK DOLPHIN 

An action is likely to have a 

significant impact if there is a 

real chance or possibility that it 

will: 

Analysis and Conclusions 

Substantially modify (including by 

fragmenting, altering fire 

regimes, altering nutrient cycles 

or altering hydrological cycles), 

destroy or isolate an area of 

important habitat for a migratory 

species 

Changes to habitat as a result of the Project are unlikely to significantly 

impact these species or their habitat, with the proposed mitigation 

measures in place. The habitat to be affected is not considered to 

represent important habitat for these species. The habitat is well 

represented in areas that will remain unaffected adjacent to the Project 

area, and throughout the region. 

Result in an invasive species that 

is harmful to the migratory 

species becoming established in 

an area of important habitat for 

the migratory species 

There are unlikely to be any marine invasive species introduced from 

the proposed Project providing the recommended mitigation measures 

are put in place. 

Seriously disrupt the lifecycle 

(breeding, feeding, migration or 

resting behaviour) of an 

ecologically significant proportion 

of the population of a migratory 

species 

Following the proposed mitigation measures, significant impacts to 

these species and their habitat are unlikely.  Therefore, the proposed 

Project is unlikely to seriously disrupt the lifecycle (breeding, feeding, 

migration or resting behaviour) of an ecologically significant proportion 

of the population. 
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5 MITIGATION AND MONITORING 

The proposed mitigation measures to address the potential impacts identified in this chapter are summarised 

below. 

5.1.1 Vegetation Clearance 

An erosion and sediment control plan will be developed as part of the Environmental Management Plan. The 

erosion and sediment control plan will include the following controls to minimise erosion and sediment runoff 

during construction: 

Staging of clearing of vegetation to minimise areas of bare ground and clear land. 

Installation of structures to capture sediment downstream. 

Rehabilitation and/or stabilisation of cleared area as soon as possible after works have been completed. 

5.1.2 Entrainment and Impingement 

Design features of the seawater intake pump station in Forsyth Creek that will minimise or mitigate the risk of 

entrainment or impingement of aquatic fauna include: 

Positioning of the pump in the deep waters of a channel. This will avoid those species (often with weaker 

swimming abilities) that prefer bank habitats and shallow waters.  

Positioning of the pump 9 m from the creek bed to avoid benthic and epibenthic species. 

Design of the intake pump to have a target velocity of no more than 0.4 m/sec within 1 m radius. This 

velocity will allow most fish to swim against the intake current. 

Installation of 100 mm aperture mesh grille over mouth of the intake structure to prevent the entrainment 

of larger aquatic fauna. This grill will be a hard grid to avoid entanglement by fauna (e.g. sawfish rostrum 

easily entangle in soft mesh material). 

Only intaking water during the mid and high tides daily. This will avoid species in the vicinity of the intake 

during low tides and allow a 12 hour period each day when no fauna will be exposed to entrainment and 

impingement risks.  

Additionally during operations, the mesh grill will be regularly raised and cleaned of marine biofouling, which 

will likely reduce fish and other aquatic attracted to the structure. 

5.1.3 Waste Water Discharge 

Impacts on aquatic ecology associated with the discharge of waste water into Alligator Creek will be largely 

mitigated by only releasing on the ebb tide. This allow for the rapid dilution and dispersion of the discharge 

water into the receiving environment   

Additionally a Water Quality Monitoring Program will be put in place to monitor the water quality of the 

effluent discharge will be monitored on at least a monthly basis. The Monitoring Program will allow for: 

Collection and analysis of key physico-chemical parameters to be collected in the dry season and the post-

wet season at estuarine receiving environment and reference sites on neap tides 
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The program will set out how the samples will be collected and analysed. The parameters and sites 

monitored will be reviewed after 2 years of operation, and a revised monitoring plan submitted to the 

Regulators. 

The program will allow for reference sites 

For the monitoring program, data will be analysed using appropriate statistical analyses and the Before-

After Control-Impact (BACI) experimental design.  For the purposes of this monitoring program analysis, 

reference sites would be considered control sites. 

5.1.4 Spills or Leaks of Hydrocarbons and Other Contaminants 

Potential spills or leaks of hydrocarbons or other contaminants such as chemicals will be mitigated by the 

implementation of the hazardous materials management strategy as detailed in the Environmental 

Management Plan (Volume 4, Chapter 3). This contains procedures and protocols for the transport, storage, 

use and disposal of hydrocarbons and other chemical as well as response procedures in the event of a spill.   

5.1.5 Escape of Prawn Stock 

The escape of prawn stock will be mitigated by: 

Installation of mesh screens of suitable size over all pond outlets. 

Installation of a cage with mesh screens of a suitable size inside the monk (the outlet structure) during 

harvesting. 

Control of birds predating on prawn stock. Bird control strategies are detailed in Section 8.1.13 of the 

Project Description chapter (Volume 1, Chapter 3). 

Design of ponds to withstand minor storm events (i.e. 10 year average recurrence intervals [ARI]). In the 

event of larger storm events (>10 year to < 50 year ARI), controlled releases would be undertaken to avoid 

overtopping and accidental releases of water from the ponds.  

5.1.6 Increased Noise  

Measures to minimise potential impacts to marine fauna as a result of underwater noise and vibration include: 

Where possible, a ‘soft-start’ for all pile-driving, slowly increasing intensity of the driving hammer power. 

Routine maintenance and inspection of all noise-generating equipment to ensure noise is kept to a 

minimum. 

Not leaving noise-generating equipment on standby or running mode. 

If, after works have commenced, marine fauna (large fish, schools of fish, marine mammals and turtles) are 

observed within 100 m of the noise emitting source, then pile-driving ceases until the animal has passed. 

5.1.7 Boat Strike 

To reduce the likelihood of injury or mortality to aquatic fauna as a result of boat strike, the following 

procedures will be observed: 

Boat crew to maintain a look out for aquatic fauna (large fish, schools of fish, marine mammals and turtles) 

during all operations. 

If a boat approaches aquatic fauna (or vice versa), the vessel will take all care to avoid collisions, including 

stopping, slowing down and/or steering away. 
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Site inductions for all vessel crew covering identification of marine fauna and procedures to minimise 

disturbance. 

5.1.8 Increased Access 

To mitigate the potential impact of increased visitor numbers to Legune Station, access to the Project Area will 

only be permitted to authorised personnel. As the only road into the Project Area, a gate will be installed at the 

entrance to Legune Access Road to prevent unauthorised access by recreational visitors. All access to Legune 

Station will be subject to private property and biosecurity management requirements due to the importance of 

quarantine requirements.   

6 OFFSETS 

Following all efforts to avoid and mitigate impacts on environmental values, the EPBC Act Environmental 

Offsets Policy can be applied by the Australian Government where a proposed action is likely to result in a 

significant residual impact on a MNES. The significant impact assessment must be based on the 'Matters of 

National Environmental Significance Significant Impact Guidelines 1.1 Environment Protection and Biodiversity 

Conservation Act 1999'. 

Based on the application of these guidelines, as presented in Sections 4.2.1 and 4.2.2, the construction and 

operation of the Project will not result in a significant impact on any threatened or migratory marine or 

estuarine fauna species listed under the EPBC Act. As there are no significant residual impacts on these MNES, 

no offsets are required to be delivered. 
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7 COMMITMENTS 

The proponent commits to undertaking the mitigation and monitoring measures outlined in Section 5 of this 

Chapter. This includes: 

 Developing site specific Erosion and Sediment Control Plans prior to the commencement of construction. 

 Designing the intake structure to minimise the risk of entrainment and/or impingement of aquatic fauna. 

This includes:  

 positioning the pump in the deep waters of the channel, 9 m above the creek bed 

 designing the intake pump to have a target velocity of no more than 0.4 m/sec within 1 m radius 

of the mouth of the intake structure. 

 installing 100 mm aperture mesh grille over mouth of the intake structure  

 only intaking water from mid and high tides daily 

 Discharging on the ebb tide to minimise potential impacts on water quality and therefore aquatic ecology 

in Alligator Creek. 

 Installing mesh screens of suitable size over all pond outlets and inside monks during harvesting to prevent 

prawns from escaping to the external environment. 

 Developing spill management and emergency preparedness and response procedures. 

 Designing and implementing a Water Quality Monitoring Program. 
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8 CONCLUSION 

There are extensive areas of mangroves and saltmarsh/saltflats in the surrounding estuaries, which provide 

habitat for a variety of both aquatic species, including species that are commercially and recreationally 

important, species that are of conservation significance, and species of cultural significance. 

In the wet season, water from the catchment is flushed into the estuarine receiving environment from high 

flows created by heavy rainfall.  This catchment run-off transports freshwater, sediment loads and detritus that 

have built up during the dry season.  Within the freshwater and sediments, nutrients are transported and 

deposited further downstream.  Despite nutrient availability, high turbidity limits primary production. 

In the dry season, currents driven by stronger offshore winds suspend the sediment, increasing turbidity and 

limiting primary production even further. 

Desktop investigations and field sampling found that: 

There are no seagrass or large macroalgal beds in the surrounding estuaries, likely due to the chronic 

turbidity and extreme tidal range.  

Coral has not been recorded in the vicinity and primary productivity of phytoplankton is limited, both due 

to the high turbidity. 

Benthic macroinvertebrate communities have relatively low abundance and diversity, and are dominated 

by polychaetes and crustaceans, with few filter feeders. These communities are limited by high turbidity, 

high sediment mobility, and long exposure periods 

Avicennia marina var. eucalyptifolia was the dominant mangrove species at most survey sites and was 

present at all sites, and mangrove communities were found to be in good health, indicating unimpacted 

communities 

Several commercial and recreational fisheries operate in the region, targeting prawns, mud crabs, 

barramundi, threadfin salmon and a variety of other estuarine and pelagic species.  Seafood from the 

Territory is marketed as being from a pristine environment, and from heavily regulated fisheries. 

There are 15 aquatic species listed as threatened under the EPBC Act and/or the TPWC Act in the region. 

Of these, nine - northern river shark, spear-tooth shark, dwarf sawfish, green sawfish, freshwater sawfish, 

green turtle, hawksbill turtle, olive ridley turtle and flatback turtle were considered to have high or 

moderate likelihood of occurring in the estuarine environment surrounding the Project.  

The desktop assessment identified 18 aquatic species listed as migratory under the EPBC Act within the 

region. Of these, eight - green turtle, hawksbill turtle, olive ridley turtle, flatback turtle, estuarine crocodile, 

dugong, Australian snubfin dolphin and Australian humpback dolphin were considered to have high or 

moderate likelihood of occurring in the estuarine environment surrounding the Project. 

The key risks to these species are related to entrainment or impingement in the intake structure, water quality 

changes due to site discharges, particularly the main controlled releases from the EPZ, escape of prawns and 

prawn diseases into wild stocks, noise and light impacts, and boat impacts. However, the results of the impact 

assessment found that these risks are unlikely to cause a significant impact to any threatened or migratory 

species.  


