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1 INTRODUCTION 

This chapter provides a summary of the results of the freshwater ecology assessment undertaken by frc 

environmental (2016) for the Project Sea Dragon Stage 1 Legune Grow-out Facility (the Project or Project Area). 

It describes the existing environment of Legune Station in regard to freshwater aquatic habitats, aquatic 

species and communities, including threatened species and communities listed under the Environment 

Protection and Biodiversity Conservation Act 1999 (EPBC Act) and the Territory Parks and Wildlife Conservation 

Act (TPWC Act). It presents the potential and likely impacts of the Project on freshwater aquatic species and 

communities, and discusses opportunities for impact mitigation and monitoring.  

1.1 ENVIRONMENTAL OBJECTIVES 

In accordance with Section 4.3.1 of the Project's Terms of Reference for the Preparation of an Environmental 

Impact Statement (ToR) the environmental objectives relevant to the aquatic ecology of freshwater bodies are: 

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

and fauna 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 EPBC Act and species listed under the TPWC Act. 

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

1.2 TERMS OF REFERENCE ADDRESSED IN THIS CHAPTER 

The ToR addressed in this chapter, and the relevant sections in which they are addressed, are presented below 

in Table 1. 

TABLE 1 TERMS OF REFERENCE 

Section Terms of Reference Chapter Section 

3.1 Existing Environment - Physical and Biological 

The EIS should describe fauna of the Project area and local region. Section 3 

The EIS should include survey/program timing, locations and methodology, to 

demonstrate appropriate and statistically adequate survey designs.  

Section 2 

The EIS should describe and map, where relevant: 

significant or sensitive vegetation types and/or ecosystems 

aquatic ecosystems or groundwater dependent ecosystems likely to be 

affected by the Project 

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: 

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 

Section 3 
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Section Terms of Reference Chapter Section 

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 

The EIS should describe and map, where relevant: 

the regional context for habitat types found within the Project area 

Section 3 

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 

4.3.2 Biodiversity - 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. 

Section 4 

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 

The EIS should include: 

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. 

Section 4 

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 

Section 4.2.1 

Section 4.2.2 
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Section Terms of Reference Chapter Section 

recovery plans and threat abatement plans. 

Current searches of the NT fauna atlases
1
 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 2.1 

4.3.3 Biodiversity - 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: 

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. 

Proposed mitigation measures must be incorporated in relevant sections of 

the Environmental Management Plan (EMP). 

Volume 4, Chapter 

3 

1
 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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1.3 REGULATORY REQUIREMENTS, STANDARDS AND AGREEMENTS 

1.3.1 Environment Protection and Biodiversity Conservation Act 1999 

The EPBC Act provides protection for nine matters of national environmental significance (MNES). Any actions 

that are likely to have a significant impact on an MNES are subject to assessment under the EPBC Act.  

Fourteen aquatic fauna species were listed as threatened and/or migratory species under the EPBC Act were 

predicted from the EPBC Protected Matters Search Tool as potentially occurring within 10 km of the Project. As 

these species are predominantly marine or estuarine (e.g. sawfish), they are discussed in the Estuarine and 

Marine Ecology chapter (Volume 2, Chapter 7). No freshwater species or threatened aquatic ecological 

communities listed under the EPBC Act were recorded within 10 km of the Project Area. 

1.3.2 Northern Territory’s Territory Parks and Wildlife Conservation Act and Fisheries Act 

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

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

Freshwater fish and turtles listed under the TPWC Act, and the likelihood of these species occurring in the 

Project Area, are shown in Table 2. Overall, the Angalarri grunter (Scortum neili; listed as vulnerable), Obbes’ 

catfish (Porochilus obbesi; listed as near threatened) and the pig-nosed turtle (Carettochelys insculpta; listed as 

near threatened) are moderately likely to occur in the Project Area.   

As potentially occurring sawfish, river shark, marine mammals and marine reptiles listed under the TPWC Act 

are predominantly marine or estuarine, they are discussed the Estuarine and Marine Ecology chapter (Volume 

2, Chapter 7). 

TABLE 2 FISH AND TURTLE SPECIES LISTED AS THREATENED UNDER THE TPWC ACT 

Species Common 
Name 

TPWC Act Comments Likelihood of 
Occurrence 

Chlamydogobius 
japalpa 

Finke goby Vulnerable Limited distribution in the upper 
reaches of the Finke River system 

Low 

Pingalla lorentzi Lorentz 
grunter 

Vulnerable Only known in Australia from the Finnis 
River near the Rum Jungle mine site  

Low 

Scortum neili Angalarri 
grunter 

Vulnerable Recorded in the Victoria River Moderate 

Pristis zijsron Finke 
hardyhead 

Near 
threatened 

Limited distribution in the Finke River 
system 

Low 

Melanotaenia 
maccullochi 

McCulloch’s 
rainbowfish 

Near 
threatened 

Within geographic range, but no 
suitable habitat (clear waters of small 
creeks and Pandanus swamps with low 
pH) on site  

Low 

Mogurnda 
larapintae 

Desert 
mogurnda 

Near 
threatened 

Within distributional range but no 
suitable habitat (rocky waterholes) on 
site 

Low 

Porochilus obbesi Obbes’ catfish Near 
threatened 

Broad known range in Northern 
Australia 

Moderate 

Carettochelys 
insculpta 

pig-nosed 
turtle 

Near 
threatened 

Recorded in the Victoria River, but is 
restricted to river channels  

Low to 
moderate 



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 8 - Freshwater Ecology  8 -5 

2 METHODS 

2.1 DESKTOP ASSESSMENT 

Water quality, aquatic habitat, aquatic fauna and aquatic flora of the freshwater water bodies on Legune 

Station and within the wider Keep and Victoria River catchments were described through a review of the 

literature. Sources included the EPBC Act online protected matters search tool, data from Northern Territory 

Government water quality monitoring stations, other environmental impact assessments in the region and 

published scientific literature. 

2.2 FIELD SURVEYS 

Field surveys were undertaken in June 2015, August 2015, October 2015, January 2016 and March 2016. In 

June 2015, 10 sites on Legune Station were assessed. In the following surveys, five sites were assessed (Table 3; 

Figure 1). The field surveys included assessment of water quality, sediment quality, freshwater 

macroinvertebrates, freshwater fish and reptiles. 

2.2.1 Water Quality 

Water quality data assessments included analysis of the following parameters: pH, water temperature (°C), 

electrical conductivity (mS/cm), dissolved oxygen (percent saturation and in mg/L), turbidity (Nephelometric 

turbidity units, NTU), total suspended solids, total dissolved solids, total nitrogen, ammonia, oxides of nitrogen, 

Kjeldahl nitrogen, total phosphorous, reactive phosphorous, total organic carbon, chlorophyll a, total and 

dissolved metals and metalloids, total recoverable hydrocarbons, organochlorine pesticides, 

organophosphorous pesticides, chemical oxygen demand, biological oxygen demand and phytoplankton. Water 

quality samples were analysed by a National Association of Testing Authorities (NATA) accredited laboratory. 

Water quality samples were compared to the Australian Water Quality Guidelines (AWQG) (ANZECC/ARMCANZ 

2000). 

2.2.2 Sediment Quality 

Sediment quality was assessed in three surveys, June (dry season), October (pre-wet season) and March (post-

wet season). Sediment samples were analysed by a NATA-accredited laboratory for particle size distribution, 

total metals and metalloids, nutrients, total recoverable hydrocarbons, and pesticides. Sediment quality was 

compared to the laboratory limits of reporting and the trigger values in the Revision of the ANZECC/ARMCANZ 

Sediment Quality Guidelines (Simpson et al. 2013). 

2.2.3 Freshwater Macroinvertebrates 

Macroinvertebrate communities were assessed in three surveys, June (dry season), October (pre-wet season) 

and March (post-wet season). Five macroinvertebrate samples were collected from edge habitat at each site. A 

suite of macroinvertebrate indices was used to provide a rapid assessment of ecosystem health. The indices 

that were calculated were abundance, taxonomic richness, Stream Invertebrate Grade Number – Average Level 

(SIGNAL 2) scores, and Plecoptera / Ephemeroptera / Trichoptera (PET) richness.  

2.2.4 Freshwater Fish 

To assess the fish communities on the station, baited traps were set overnight in October 2015 and March 

2016. The total catch was counted and specimens photographed before being released at the survey site. The 

trapping effort was supplemented by field observations and photographs of fish caught using hook and line. 
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2.2.5 Aquatic Reptiles 

To assess the population of freshwater turtles, baited cathedral traps were set overnight in March 2016. Any 

turtles that were caught were identified, photographed and returned to the environment. Crocodiles were 

surveyed visually at each site and sightings recorded. 

2.2.6 Limitations and Constraints 

Due to the threat posed by crocodiles, the number of traps set for fish and freshwater turtles were limited. Fish 

and turtles were not surveyed in January 2016, as the high water prevented access, and the ground was 

unsuitable for a helicopter to land on. Water quality samples were collected using a helicopter in January 2016, 

and consequently in situ readings of temperature and the concentration of dissolved oxygen were not 

recorded. 
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TABLE 3 WATER QUALITY AND AQUATIC ECOLOGY SAMPLING PROGRAM 

Site Description Jun 15 Aug 15 Oct 15 Jan 16 Mar 16 

Water 

Quality 

Sediment 

Quality 

Macro-

inverts 

Water 

Quality 

Water 

Quality 

Sediment 

Quality 

Macro-

inverts 

Fish & 

Turtles 

Water 

Quality 

Water 

Quality 

Sediment 

Quality 

Macro-

inverts 

Fish & 

Turtles 

F01 Alligator Creek 

upstream of 

tidal influence, 

important for 

waterbirds 

Xa – X – X X X X X Xb X X X 

F02 Ephemeral 

wetland 

Xa – X – dry dry dry dry X Xb X X X 

F03 Turkey’s nest 

dam 

Xb X X X – – – – – – – – – 

F14 Forsyth Creek, 

upstream of 

direct tidal 

influence. Used 

by waterbirds 

Xb X X X X X X X X Xb X X X 

F15 Unnamed 

wetland 

Xb X X – – – – – – – – – – 

F16 Osman’s Lake Xb X X – – – – – – – – – – 

F17 Alligator Creek, 

upstream site 

that is 

important to 

waterbirds 

Xb X X – X X X X X Xb X X X 

F18 Forsyth Creek 

Dam. Water 

Xb X X X X X X X X Xb X X X 
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Site Description Jun 15 Aug 15 Oct 15 Jan 16 Mar 16 

Water 

Quality 

Sediment 

Quality 

Macro-

inverts 

Water 

Quality 

Water 

Quality 

Sediment 

Quality 

Macro-

inverts 

Fish & 

Turtles 

Water 

Quality 

Water 

Quality 

Sediment 

Quality 

Macro-

inverts 

Fish & 

Turtles 

from the Dam 

is released in 

the late wet 

season 

F19 Small unnamed 

wetland near 

saltmarsh / 

mudflat 

Xb X X – – – – – – – – – – 

F20 Large unnamed 

wetland 

surrounding a 

turkey’s nest 

dam 

Xb X X – – – – – – – – – – 

X site surveyed 
– site not surveyed 
a only in situ measurements collected 
b full assessment of water quality including metals and metalloids, pesticides and hydrocarbons 



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 8 - Freshwater Ecology  8 -9 

FIGURE 1 FRESHWATER SURVEY SITES 
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3 EXISTING ENVIRONMENT 

3.1 FRESHWATER AQUATIC HABITATS OF LEGUNE STATION 

The freshwater aquatic habitats of Legune Station include: 

freshwater creeks including Forsyth Creek and Alligator Creek 

Osmans Lake 

ephemeral wetlands 

spring-fed waterholes and 

man-made dams, including turkey’s nest dams. 

3.1.1 Forsyth and Alligator Creeks 

Forsyth Creek and Alligator Creek catchments are the two major waterway catchments of the site (Figure 2). 

These catchments have an area of 707 km
2
 and 315 km

2
 respectively. The floodplain hydrological conditions of 

both the Forsyth Creek and Alligator Creek catchments have been substantially modified over time as part of 

the pastoral operations. Alligator Creek is bunded at several locations including Point D, Point C, Crocodile 

Crossing and two smaller bunds in Red Rock Paddock (see Figure 2). Station tracks and roads also act as low 

bunds in some areas. Since 2006, rainfall from the Forsyth Creek headwaters has been captured by Forsyth 

Creek Dam (see description below).  

Sites sampled on Alligator Creek included F01 and F17 (Figure 1). At site F01 riparian vegetation was highly 

disturbed due to the adjacent land clearing for grazing. There were dense aquatic plants in-stream including 

sedges (Cyperus spp.), cumbungi (Typha sp.) and ribbonweed (Vallisneria nana). Aquatic habitat was of 

moderate value. In addition to aquatic plants habitat included detritus, large woody debris and rocks. Site F17 

(Plate 1), located further upstream, was a wide, shallow part of the creek with intermittent flow (i.e. no flow in 

June 2015, but in March 2016 the flow was approximately 0.3 m/s and overtopping the road crossing). The 

riparian vegetation at this site was also highly disturbed due to grazing. There were dense aquatic plants along 

the bank edges and also submerged plants in the water column. In addition to aquatic plants there were a 

variety of in-stream habitats comprising small woody debris, detritus, rock faces and man-made structures. Fish 

from five species were captured in Alligator Creek in the October 2015 dry season survey. 

The Forsyth Creek site (F14; Plate 2) was a wide, shallow section of the creek. The riparian vegetation was 

highly disturbed due to adjacent land clearing for grazing. There were no aquatic plants recorded at this site. 

The value of aquatic habitat was low and comprised pool and rocks around the road crossing. Filamentous 

algae along the water's edge was recorded in each survey.  Crocodiles were observed in Forsyth Creek in each 

survey.  
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PLATE 1 ALLIGATOR CREEK SITE F17 

Left: View downstream in June 2015. Centre: View downstream in October 2015. Right: View downstream in 

March 2016. 

PLATE 2 FORSYTH CREEK SITE F14 

Left: View upstream in June 2015. Centre: View upstream in October 2015. Right: View upstream in March 

2016. 

3.1.2 Osmans Lake 

The largest natural wetland feature on Legune Station is the Osmans Lake complex. Osmans Lake is the largest 

“playa” within the system (app. 1,050 ha). Osmans Lake appears to be recharged predominately by direct 

precipitation. This shallow (<1 m deep) wetland supports surface water longer than other similar, though 

smaller, playa wetlands to the near north (at least 30). Riparian vegetation of Osmans Lake is highly disturbed 

as adjacent land has been cleared for grazing. At site F16 (Plate 3), no aquatic plants were observed on the 

banks and there was little habitat available for aquatic fauna. 

PLATE 3 OSMANS LAKE SITE F16 

Left: View west towards Osman’s Lake in June 2015. Right: View south-west towards Osman’s Lake in January 

2016. 
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3.1.3 Ephemeral Wetlands 

Over the wet season, large areas of the low-lying floodplain slowly fill with water. These areas are naturally 

relatively flat, and this, coupled with the aforementioned bunds, embankments and roads, means that there is 

no significant drainage to the outlet creeks. This forms ephemeral wetlands that dry out in the dry season 

(Volume 2, Chapter 3). The release from Forsyth Creek Dam in the dry season also inundates parts of these 

ephemeral wetlands, increasing the period they function as wetlands (Volume 2, Chapter 3). 

Sample site F02 (Plate 4) was a large ephemeral wetland surrounding a turkey’s nest dam. The riparian 

vegetation was highly disturbed as adjacent land was cleared for grazing. There were some waterlilies 

(Nymphaea violacea) scattered around the site, but no other aquatic plants were recorded. Aquatic habitat was 

of low value and limited to aquatic plants and detritus.  

PLATE 4 EPHEMERAL WETLAND SURROUNDING A TURKEY’S NEST DAM SITE F02 

Left: View west towards turkey’s nest dam in June 2015. Centre: View west towards turkey’s nest dam in 

October 2015.  Right: View west towards turkey’s nest dam in January 2016. 

3.1.4 Permanent Waterholes 

In the dry season, evaporation rates are high and all drainages above tidal influence are reduced to 

unconnected waterholes. The majority of these waterholes are dry by October, with only some holding water 

throughout the year, such as Alligator Springs, which flows during the dry season due to spring flows (Tickel & 

Rajaratnam 1995), and the downstream, bunded area of Alligator Creek between Crocodile Crossing and Point 

D (Figure 2),which also holds water throughout the year. These waterholes and springs are important refuge 

areas for fauna in an otherwise seasonally dry environment. The high rates of evaporation also lead to 

increases in salinity in these water bodies (see Volume 5, Appendix 11).  

3.1.5 Man-made Dams 

Forsyth Creek Dam is the largest man made dam on the site. The dam has altered the natural hydrology of the 

system, capturing wet season rainfall that would normally reach Forsyth Creek, and modifying dry season 

conditions within both Forsyth and Alligator Creek catchments. Water is released from the dam in the late dry 

season, providing water for pasture growth over approximately 60,000 ha of the floodplain. This water 

inundates the floodplain downstream, and is held in place by the bunds, for 4 to 8 weeks, depending on the 

volume released (Water Technology 2016a).  

The riparian vegetation adjacent to site F18 (Plate 5) was moderately disturbed with the north section cleared 

of vegetation for access. However, the remaining banks had relatively intact native vegetation. No aquatic 

plants were recorded in June 2015 and in March 2016 there were some sedges (Cyperus spp.) and waterlilies 

(Nymphaea violacea). Aquatic habitat was minimal and limited to aquatic plants, detritus and rock faces, with 

some trailing root vegetation depending on the water levels. 
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There are also a number of turkey nest dams on Legune Station, which fill with water in the wet season, and 

decrease in volume in the dry season. Site F03 (Plate 5) was a turkey’s nest dam used for stock watering. The 

riparian vegetation at this site was highly disturbed. There were some submerged aquatic plants present, 

predominantly ribbonweed (Vallisneria nana) and aquatic habitat was of relatively low value and comprised 

detritus, aquatic plants and a deep pool. Fish were observed in Forsyth Creek Dam, and rainbow fish 

(Melanotaenia australis) were captured there in the October 2015 dry season survey.  

PLATE 5 FORSYTH CREEK DAM SITE F18, TURKEY’S NEST DAM SITE F03 AND 
SURROUNDING WETLAND SITE F02 

Left: Forsyth Creek Dam Site F18 on the southern end of Legune Station in the post-wet season (March 2016). 

Right: Turkey’s nest dam Site F03 and surrounding wetland area Site F02 in the wet season (January 2016). 
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FIGURE 2 LEGUNE COASTAL FLOODPLAIN MAJOR CATCHMENTS 
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3.2 WATER QUALITY 

Water quality in the creeks on Legune Station was relatively poor and characterised by low dissolved oxygen 

(i.e. lower than the AWQG), high turbidity and high nutrients in the dry and pre-wet seasons. In Forsyth Creek 

Dam water quality was poorest in the pre-wet season, with low dissolved oxygen and higher nutrients at this 

time. Water quality in the ephemeral wetlands was poor to moderate, and characterised by low dissolved 

oxygen and high turbidity, particularly in the remaining water in the dry season. 

The maximum concentration of total and dissolved metals and metalloids, and in particular aluminium, arsenic 

and boron, were sometimes above AWQG trigger levels.  

The full results of the freshwater water quality assessment are presented in the Freshwater chapter (Volume 2, 

Chapter 3).  

3.3 SEDIMENT QUALITY 

A summary of sediment quality of the freshwater water bodies of Legune Station is provided below. The full 

results of the freshwater sediment quality assessment are presented in the Freshwater chapter (Volume 2, 

Chapter 3).  

3.3.1 Sediment Composition 

Sediment was predominantly fine, including silt / clay with some sand, with the exception of the upstream 

Alligator Creek site (site F17) and Forsyth Creek Dam (site F18) that were dominated by sand with some silt / 

clay and gravel. 

Fine sediments are more susceptible to being resuspended and transported downstream than coarser 

sediments, and are more likely to accumulate contaminants through adsorption due to a high surface area 

(Simpson et al. 2005).  

3.3.2 Metals and Metalloids 

The concentration of most metals and metalloids were below the Sediment Quality Guideline (SQG) trigger 

values. Exceptions were: 

lead at site F14 in June 2015 

lead at the upstream site in Alligator Creek (site F17) in June 2015 which was also above the SQG-high 

trigger value 

lead at site F17 in March 2016 and 

arsenic at site F17 in March 2016. 

3.3.3 Nutrients 

The concentrations of nutrients varied between sites and between surveys and are discussed in Volume 2, 

Chapter 3.  

3.3.4 Pesticides 

The concentrations of all organochlorine and organophosphorous pesticides were below laboratory limits of 

reporting in each survey and below SQG trigger values. The results are are discussed in Volume 2, Chapter 3. 
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3.3.5 Recoverable Hydrocarbons 

The concentrations of recoverable hydrocarbons were below the limit of reporting at each site in each survey, 

and the total concentrations of hydrocarbons were below the SQG triggers. The full results are are discussed in 

Volume 2, Chapter 3.  

3.4 FRESHWATER MACROINVERTEBRATES  

Aquatic macroinvertebrates have a fundamental ecological role in freshwater systems of northern Australia, 

being a part of the food web as primary consumers and prey for secondary consumers (Pusey 2011). Aquatic 

macroinvertebrates break down organic detritus, filter feed and graze on algae, provide food for other fauna 

(e.g. birds and fish) and underpin recreational fisheries (e.g. the barramundi fishery) (Pusey 2011). 

The abundance and diversity of freshwater macroinvertebrate communities across sampled sites were 

relatively low, and typical of disturbed ephemeral water bodies with relatively fine sediment. There is little 

structure, such as in-stream or riparian vegetation, to provide varied habitat for macroinvertebrates. The 

relatively poor water quality (and in particular low dissolved oxygen) is also likely to limit these communities. 

The freshwater macroinvertebrate communities at each site were dominated by taxa common to moderately 

disturbed ecosystems. Common taxa were: 

aquatic beetles (families Dytiscidae and Hydrophilidae) 

mayflies (families Baetidae and Caenidae) 

non-biting midge larvae (sub-families Chironominae and Tanypodinae) 

freshwater snails (families Hydrobiidae and Planorbidae) and 

water boatmen (family Corixidae). 

3.5 AQUATIC FLORA 

Based on the desktop assessment no threatened aquatic ecological communities listed under the EPBC Act 

were recorded within 10 km of the Project Area. As presented in Table 4 approximately 13 species of aquatic 

plants were recorded along the waterways of Legune Station during field surveys. In general, aquatic plant 

communities were denser at sites that held more permanent water, such as Forsyth Creek Dam. All species 

recorded are commonly occurring aquatic plants, many of which are typical of disturbed ecosystems (e.g. 

cumbungi and azolla). No listed threatened species or declared pest aquatic plant species were recorded in the 

surveys.  

TABLE 4 AQUATIC FLORA RECORDED AT LEGUNE STATION 

Scientific Name Common Name 

Nymphoides indica Water snowflake 

Nymphaea violacea Waterlily 

Alternanthera nodiflora Common joyweed 

Eleocharis spp. Spikerush 

Schoenoplectus spp. Clubrush 

Elodea canadensis Elodea 
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Vallisneria nana Ribbonweed 

Cyperus spp. Sedge 

Chara sp. Chara 

Azolla pinnata Azolla 

Potamogeton octandrus Pond weed 

Typha sp. Cumbungi 

Ludwigia perennis Water primrose 

3.6 AQUATIC FAUNA 

3.6.1 Freshwater Fish 

3.6.1.1 Context 

In general, fish of northern Australia typically require access to estuarine and marine waters at some point 

during their life history, typically for reproduction (Pusey 2011). Movement and migration are key components 

of the biology and ecology of northern fish as species move around to access food sources, for reproduction, 

and to access refugial habitats in the dry season (Pusey 2011). 

Regionally, approximately 90 species of fish have been recorded in the freshwater reaches of the Keep, Victoria 

and Ord River catchments, with approximately 70 in riverine pools in the Keep River catchment (for the full list 

refer to Volume 5, Appendix 12; Larson 1999; WRM 2014). The most common and abundant species are bony 

bream (Nematalosa erebi), diamond mullet (Liza alata) and blue catfish (Neoarius graeffei) (WRM 2014). Other 

widespread, but less abundant, species are the seven-spot archerfish (Toxotes chatareus), barramundi (Lates 

calcarifer) and common ponyfish (Leiognathus equulus). 

Most species recorded in these rivers systems may periodically occur on Legune Station. However, the 

characteristic lack of dense vegetation and high turbidity of the water bodies on the station limits the 

distribution of some of these species. For example, exquisite and black banded rainbow fish (M. exquisita and 

M. nigrans) are usually found in clear, upland water bodies (Allen 1989), while species such as mouth almighty 

(Glossamia aprion) are most commonly associated with water bodies with dense vegetation.  

The fish communities in the water bodies on Legune Station are likely to have been impacted both by the 

installation of roads, bunds and artificial dams that prohibit fish passage (e.g. man-made road at site F01) and 

by clearing and cattle grazing. The removal of trailing roots, overhanging vegetation, shading of the waterways 

and the lack of large woody debris (i.e. from natural occurrences of trees and branches falling into the 

waterways) has reduced habitat availability. Cattle on the property also contribute to poorer water quality 

through the input of excess nutrients and disturbing the in-stream bed sediments.  

Despite these conditions, there are likely to be diverse fish communities in the water bodies on the station, and 

water bodies such as Forsyth Creek Dam and Osmans Lake are likely to provide refugial habitat in the dry 

season for a variety of species. The persistence of refugial water bodies determines whether isolated fauna are 

able to recolonise once flow resumes. 

The desktop assessment revealed two fish species listed under the TPWC Act as moderately likely to occur on 

Legune Station: 

Angalarri grunter (Scortum neili) listed as vulnerable and 
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Obbes’ catfish (Porochilus obbesi) listed as near threatened. 

The Angalarri grunter is endemic to Australia and has been recorded from less than five locations in the 

Angalarri River and the East Baines River within the Victoria River Catchment (Allen et al. 1994). This grunter 

occurs in schools of up to 25 individuals (Corbett et al. 1999) and prefers deep and wide pools with 

overhanging vegetation (Corbett et al. 1999). Key threats to the Angalarri grunter include habitat loss due to 

altered flow regimes and loss of riparian vegetation (Woinarski 2006). While this species is recorded from the 

Victoria River catchment, it is likely to be mainly restricted to the Angalarri River (Woinarski 2006), and due to 

this reason it is considered unlikely to occur in the freshwater water bodies of Legune Station. 

Obbes catfish occurs throughout New Guinea and northern Australia where it has been reported from the Daly 

River and East Alligator River systems, and from Cape York. It prefers slow moving streams and lagoons with 

extensive growth of aquatic plants (Allen et al. 2002) where it preys on invertebrates such as prawns and 

molluscs. It is moderately likely to occur in the area given its broad geographic range in northern Australia. 

3.6.1.2 Species Recorded on Site 

Due to the presence of crocodiles, fishing was limited to small baited box traps, opera traps and line fishing. 

With the limited sampling effort a total of 42 fish from 11 species were recorded (Table 5). More species and 

more individual fish were caught in the pre-wet survey (October 2015) than in the post-wet season (March 

2016), with most fish caught in Alligator Creek and Forsyth Creek. 

No threatened species were recorded during field surveys. All species recorded are relatively common in 

northern Australia; however, the smalleye gudgeon (Prionobutis microps), milk-spotted toadfish (Chelonodon 

patoca) and a species of sole (family Soleidae) have not previously been recorded from watercourses 

surrounding Legune Station. No exotic species were caught or observed in either of the surveys. 

Fish caught at the sites in Alligator Creek and Forsyth Creek upstream of tidal inundation included taxa 

commonly associated with estuarine areas (Gobiidae, Soleidae, Megalopidae and Latidae). This is indicative of 

fish movement between the fresh and estuarine sections of the creeks, despite the presence of bunds 

restricting dry season connectivity between estuarine and freshwater reaches of these creeks; movement is  

likely facilitated by connectivity in the wet season (Pusey 2011).  

All fish appeared to be healthy, with no lesions, abrasions or parasites. The low abundance and diversity of fish 

recorded in these surveys is likely to be due to the limited fishing methods and fishing effort in these surveys, 

and to the disturbed nature of the site. 
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TABLE 5 FISH SPECIES CAUGHT ON LEGUNE STATION IN THE 2015 DRY AND 2016 WET SEASON SURVEYS 

Family Species Common Name 2015 Dry Season 2016 Wet Season Total 

F01 F02 F14 F17 F18 F01 F02 F14 F17 F18 

Ambassidae Ambassis sp. Glassfish 5 – 0 5 0 0 0 0 2 0 12 

Ariidae Arius leptaspis Triangular shield catfish, 

salmon catfish 

0 – 0 0 0 1 0 0 0 0 1 

Arius graeffei Lesser salmon catfish, blue 

catfish 

1
1

– 0 0 0 0 0 0 0 0 1 

Eleotridae Prionobutis microps Smalleye gudgeon 0 – 0 0 0 0 0 1 0 0 1 

Mogurnda mogurnda Gudgeon 1 – 0 2 0 0 0 0 0 0 3 

Gobiidae Gobiidae species Unidentified specimen 0 – 10
2

0 0 0 0 0 0 0 10 

Latidae Lates calcifer Barramundi 2
1

– 0 0 0 0 0 0 0 0 2 

Megalopidae Megalops cyprinoides Oxeye herring 1
1

– 0 0 0 0 0 0 0 0 1 

Melanotaeniidae Melanotaenia 

australis 

Rainbowfish 0 – 0 0 8 0 0 0 0 0 8 

Soleidae Soleidae species Unidentified specimen 0 – 1
2

0 0 0 0 0 0 0 1 

Tetraodontidae Chelonodon patoca Milk-spotted toadfish 0 – 0 0 0 2 0 0 0 0 2 

Total 10 – 11 7 8 3 0 1 2 0 42 

1 Caught by hook and line 
2 Caught during macroinvertebrate sampling 
– Site was dry in this survey 
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3.6.2 Freshwater Turtle 

3.6.2.1 Context 

Several freshwater turtle species have been recorded from the region, including the: 

northern long-necked turtle (Chelodina rugosa) 

northern red-faced turtle (Emydura victoriae) 

northern snapping turtle (Elseya dentata) and 

pig nosed turtle (Carettochelys insculpta) (Cann 1998). 

The northern-long-necked turtle has been recorded to the west of the Project Area in the Fitzroy River 

catchment and to the east in the Daly River catchment (Cann 1998). It is likely to be on-site, particularly in 

areas with little or no flow, such as the turkey’s nest dams. It is not listed as a threatened species under the 

EPBC Act or the TPWC Act. 

The northern red-faced turtle has been recorded in the Victoria River and Daly River catchments (Cann 1998) 

and specimens have been collected in Lake Kununurra (Gaikhorst et al. 2011) approximately 100 km south-west 

of the Project Area. While little is known of the ecology of this species, it is likely to be upstream of the Project 

Area in freshwater reaches of the Victoria River and may be in waterholes on-site. It is not listed as a 

threatened species under the EPBC Act or the TPWC Act. 

The northern snapping turtle has been recorded throughout the region and is common in the Ord, Victoria and 

Daly River catchments (Cann 1998). This species inhabits deep reaches of the Victoria River as well as smaller 

seasonal waterholes. This species is likely to be upstream of the Project Area in freshwater reaches of the 

Victoria River and may be in waterholes on-site. It is not listed as a threatened species under the EPBC Act or 

the TPWC Act.  

The pig nosed turtle is listed as near threatened under the TPWC Act and has been recorded in the freshwater 

reaches of the Victoria, Daly, Alligator and possibly Roper River catchments (Cann 1998). It is found in shallow, 

clear waters in the dry season and in deep, turbid waters in the wet season (Doody et al. 2003). This species is 

unlikely to be in waterholes on Legune Station as the pig-nosed turtle's morphology restricts it to river 

channels. Key threats to this species include habitat loss due to increased water extraction and loss of riparian 

vegetation (due to feral water buffalo) (TSSC 2015). 

While turtles, and in particular the northern long necked turtle, are likely to occur on site, water bodies on 

Legune Station are unlikely to provide substantial significant habitat. In-stream habitat (i.e. woody debris and 

trailing tree roots) is limited and would provide little protection from predators (i.e. crocodiles) and potential 

breeding areas are likely to be disturbed by cattle.  

3.6.2.2 Species Recorded on Site 

To date, there have been no records of any freshwater turtle species on Legune Station (ALA 2016); however, 

surveys in the area are likely to be minimal. No freshwater turtles were caught or observed on Legune Station 

during the EIS field surveys of 2015-2016.  

3.6.3 Freshwater Crocodile 

3.6.3.1 Context  

The freshwater crocodile (Crocodylus johnstoni) is listed as marine under the EPBC Act. It is endemic to 

northern Australia, and is considered common and locally abundant. Freshwater crocodiles live in inland 

wetlands, rivers, creeks and billabongs, and have been recorded in the Victoria and Keep River catchments 
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(Delaney et al. 2010). While they occur in the upper tidal reaches of some rivers, they are more commonly 

found in non-tidal freshwaters (Delaney et al. 2010). Freshwater crocodiles show an affinity to their dry season 

water holes, congregating in large deep water bodies and spreading out over the floodplains in the wet season 

(Greer 2006).  

3.6.3.2 Species Recorded on Site 

This species has been previously recorded on Legune Station; however, their abundance appears to be 

decreasing (Legune Station pers. com. 2015). Freshwater crocodiles were observed by the field team on Legune 

Station at most of the freshwater sites in January and March 2016. 

3.7 CONCEPTUAL MODEL 

A conceptual model was developed for the freshwater bodies on Legune Station (Figure 3). The key 

characteristics are: 

high catchment run-off in the wet season and after release from Forsyth Creek Dam in August 

wetland areas that tend to trap terrigenous sediment 

ephemeral water bodies that become dry, stranding fauna 

high concentrations of nutrients 

invertebrate communities dominated by taxa common in moderately disturbed systems 

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

and nitrogen 

de-nitrification through the water column and sediment. 

In the wet season, water from the catchment is flushed into the waterways from high flows created by heavy 

rainfall and tends to pool in various wetland areas throughout the site. 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 or are deposited in wetland areas. 

In the dry season, many of the wetlands dry out leaving fauna stranded. In the creeks, water flow is reduced 

and often blocked at several points due to man-made road crossings. Aquatic plant cover decreases with 

decreasing water levels. The concentration of nutrients increases as water evaporates out of the ponded areas, 

and the concentration of dissolved oxygen decreases. 
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FIGURE 3 CONCEPTUAL MODEL OF TRANSPORT OF NUTRIENTS AND ECOLOGICAL 
PROCESSESES 
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4 ASSESSMENT OF POTENTIAL IMPACTS 

The impacts of the Project which have the potential to affect freshwater aquatic habitats, aquatic species and 

communities are described in Section 4.1 below. These include: 

direct impacts to freshwater water bodies as a result of project development 

alteration of local hydrology 

reducing cattle grazing 

waterway barriers 

vegetation clearing and earthworks 

release of wastewater 

spills of hydrocarbons and other contaminants 

proliferation of pest species 

waste and litter and 

increased site access. 

An assessment of these potential impacts on the aquatic flora and fauna of the Project Area is provided in 

Section 4.2. 

4.1 POTENTIAL IMPACTS 

4.1.1 Direct Impacts to Freshwater Water Bodies as a Result of Project Development 

The Project footprint predominantly avoids direct impacts to the semi-permanent water bodies on-site and will 

not extend over large water bodies, such as Osmans Lake. However, there will be some direct impacts to minor 

drainage lines that would exist during a rainfall event in the dry season, or the start of the wet season. Minor 

drainage lines currently occur under the settlement and maintenance ponds, the farms and ponds, main feeder 

channel and roads. There is also one major drainage line - Alligator Creek -that is crossed by the Central 

Services Road connecting the village to the farms. 

During the wet season, much of the Legune floodplain becomes one major water body for months at a time 

(Water Technology 2016b). These seasonally ephemeral wetlands are likely to provide habitat to aquatic flora 

and fauna communities during the wet season. Isolated water bodies develop in the post-wet season providing 

refugial habitat for flora and fauna; and dry up completely in the dry season. The development of the Project 

will result in the loss of a relatively small area of ephemeral wetland habitat in the wet season (as illustrated in 

Figure 4), which may have an impact on aquatic flora and fauna communities which utilise these areas.  
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FIGURE 4 WET SEASON FLOOD EXTENT AND PROJECT FOOTPRINT 
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4.1.2 Alteration of Local Hydrology 

Modification of surface water flows has the potential to impact freshwater habitat characteristics. Changes to 

surface water flows may result from: 

modification of existing infrastructure, including bunds and embankments, and development of Project 

infrastructure including ponds, channels and roads 

changes in the operation of Forsyth Creek Dam, specifically the cessation of annual releases of dam water. 

4.1.2.1 Modification of Existing Infrastructure and Development of Project Infrastructure 

The development will have no impact on typical dry season flow conditions as it does not alter any dry season 

flow paths or inundated areas (Volume 2, Chapter 3). Wet season flows may be impacted by construction of 

infrastructure; however, impacts will be mostly mitigated through the inclusion of culverts (see Figure 5), and 

can be further mitigated through appropriately placed channel works (Volume 2, Chapter 3). Potential 

blockages to water flow in the wet season from the modification of existing infrastructure and the 

development of Project infrastructure include: 

intake channel and settlement ponds that will bisect the Forsyth Creek floodplain 

the main discharge channel and environmental protection zone that will bisect the lower Alligator Creek 

floodplain 

a new all-weather access road that runs north-south across the floodplain and bisects the Alligator Creek 

floodplain 

grow-out farms on the floodplain, each farm consists of between 36 and 40 individual 10 ha ponds and 

roads over several other major and minor waterways. 

4.1.2.2 Changes in the Operation of Forsyth Creek Dam 

For the past ten years the Forsyth Creek Dam has been released in the dry season, usually at the beginning of 

August, to extend the carrying capacity of cattle in selected paddocks over the drier months of August to 

October each year. The current cattle operations' practice of flood release each year will not be continued once 

the aquaculture activities commence.  As a result of ceasing the release of water from Forsyth Creek Dam, 

flows in the late dry season will return to pre-dam condition. As a consequence water bodies will remain 

contracted over this period. Water quality will be in dry season condition for longer, with higher nutrients and 

lower dissolved oxygen where water flows are restricted. This will impact aquatic flora and fauna using the 

ephemeral water bodies and floodplain wetlands as a refuge in the late dry season, as these pre-dam 

conditions return.  
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FIGURE 5 PROJECT FOOTPRINT AND CULVERT LOCATIONS 
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4.1.3 Waterway Barriers 

Waterway barriers may prevent or impede movements of aquatic fauna such as fish. Many of the fish native to 

ephemeral systems migrate upstream and downstream, and between different habitats at particular stages of 

their lifecycle. If the waterway holds water, isolation of the waterway may also leave fish stranded; these fish 

will perish unless they are relocated.  

Project infrastructure built over waterways may impede movements of aquatic fauna (Volume 2, Chapter 3). 

The intake channel and settlement pond will create a complete blockage to two small tidal channels, and a 

partial blockage to a third. The construction will likely lead to the formation of a new channel along the 

southern edge of the settlement pond and intake channel. The intake channel is also positioned across the tidal 

floodplain where a number of tidal channels cut through the bed. Construction of a structure across this area is 

likely to lead to a change in the tidal drainage conditions. Some channels may increase in width and depth to 

provide increased flow capacity over a shorter distance whilst others may change path and continue along the 

toe of the structure (Volume 2, Chapter 3).  

4.1.4 Vegetation Clearing and Earthworks 

The Project will result in vegetation clearing for the establishment of ponds, channels, roads, the village and 

central facilities. The proposed clearing footprint for both the construction and operational phases is 3,861 ha. 

The majority of clearing is associated with construction of the farms which will result in the removal of 1,484 ha 

of vegetation comprising 1,293 ha of grassland communities, 99 ha of ephemeral wetlands and 92 ha of 

Melaleuca dealbata low open woodland. The pasture will be control burned prior to earthworks commencing, 

any trees will be removed and mulched (with mulch stockpiled and used for landscaping, soil stabilisation and 

erosion control). No pre-stripping of topsoil is proposed, as all the surface clay soils will be consumed in the 

bulk earthworks.  

Vegetation clearing and earthworks have the potential to impact aquatic ecology in downstream waterways by 

increasing: 

turbidity 

sediment deposition and 

input nutrients or contaminants. 

Risks are particularly high during times of high flow when there will be a greater risk of erosion and run-off to 

the receiving environment. 

The vegetation clearing and earthworks during construction may also limit available aquatic habitat to flora and 

fauna if clearing occurs near riparian areas. Aquatic fauna use a variety of in-stream and off-stream structures 

for habitat including large and small woody debris, detritus, tree roots, boulders, undercut banks, and in-

stream, overhanging and trailing bank vegetation. The deposition of fine sediments can decrease in-stream bed 

roughness and habitat diversity and may result in existing pools being filled in.  

4.1.5 Release of Wastewater 

If left unmitigated, wastewater has the potential to impact aquatic ecology in the downstream freshwater 

water bodies via increasing input of nutrients or contaminants.  

Sewage will be treated with package Wastewater Treatment Plants (WWTP), with treated water suitable for 

sustainable irrigation in land application areas on the site. There will be three main systems: 

central facilities 
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 accommodation village and 

 farm services. 

Non-sewage wastewater from the equipment wash-down area, fuel handling station, and vehicle wash station 

will operate by containing wash down waters and a first flush (e.g. first 15 mm of rainfall after any wash), 

passing this water through an oil-water separator prior to treatment in the on-site wastewater scheme. 

Subsequent run-off from these areas will also pass through an oil-water separator before discharge to the 

environment.  

Recovered hydrocarbons will be collected by truck pump-out, for consolidation into the waste hydrocarbons 

tank at the central facilities, and removed off-site by a licenced transporter to a licenced facility, or will be 

pumped out directly by the transporter from each location and removed from site. 

The wastewater treatment and irrigation fields will be located in the Alligator Creek catchment.  

4.1.6 Spills of Hydrocarbons and Other Contaminants 

A moderate spill of hydrocarbons or other contaminants from construction 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 biological effects of toxicant discharge are usually greatest in low energy environments, such as within 

lakes, where accumulation and retention in fine sediments can occur (Gundlach & Hayes 1978; Jackson et al. 

1989). The hydrocarbon type and concentration, together with environmental factors (e.g. wind action) and 

previous exposure influence the severity of impact. Where the spill is a ‘once-off’, recovery is likely. 

Chemicals used on the farm will include hydrated lime and hydrogen peroxide, in sealed containers. Any 

surplus or expired chemicals will be sent back to the main chemical store in the central facilities. 

4.1.7 Proliferation of Pest Plants 

The proliferation of pest plants can directly impact aquatic ecosystems through altering and reducing habitat 

availability, and reducing the abundance and diversity of native species. During construction, there is a high 

potential for mobile equipment to transport pest plants onto the site. Seeds and plant material can be 

dislodged from material that has collected on the undersides and crevices of mobile plant equipment.  

4.1.8 Waste and Litter 

Litter and waste associated with 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). Ingestion of litter and debris can cause fatal blockages in the digestive system for a range of fauna 

(Laist 1997).  

4.1.9 Increased Site Access 

Increased access to the site may result in higher fishing pressure, and an increase in litter. It may also result in 

higher use of tracks around the site, and damage to riparian vegetation, which may be important habitat for 

aquatic fauna. 
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4.1.10 Reducing Cattle Grazing 

Reducing the number of cattle in sections of Legune Station as a result of Project development may lead to 

increased native vegetation and improved water quality, particularly around and downstream of stock watering 

holes.  

Less cattle treading on site will reduce physical damage of riparian and floodplain vegetation and pugging of 

the soil. Native vegetation may grow in areas currently heavily impacted by cattle. Reducing herbivory on 

native flora and the spread of invasive flora via cattle is also likely to enhance native vegetation. Increased 

native vegetation would likely reduce erosion and run-off, improving water quality, particularly suspended 

sediments, turbidity and nutrients, in downstream waterways. 

Reducing cattle number on Legune Station would in turn reduce urine and faeces deposited by the cattle. This 

would result in less nutrients and pathogens being delivered to the receiving waterways and may improve 

water quality in some areas.  

4.2 IMPACT ASSESSMENT 

4.2.1 Aquatic Flora 

4.2.1.1 Species Summary 

No threatened aquatic flora species were recorded during field surveys and no threatened aquatic ecological 

communities listed under the EPBC Act have been recorded within 10 km of the Project Area. All aquatic flora 

species recorded on the site were commonly occurring aquatic plants, many of which are typical of disturbed 

ecosystems.  

4.2.1.2 Analysis of Impacts 

To the greatest extent practical, construction and operation of the Project will avoid direct impacts on 

freshwater water bodies of Legune Station. This includes construction being undertaken in the dry season 

when the extent of freshwater across the site is limited. Where drainage lines are impacted directly, the area of 

impact will be minimised and culverts and channels will be used to maintain flow. Minor direct impacts to 

freshwater water bodies are not expected to result in a significant impact on the aquatic flora of the site. 

The loss of ephemeral wetland habitat during the wet season, due to the Project footprint, may have an impact 

on aquatic flora. Considering much of the Legune floodplain becomes one major water body for months at a 

time during the wet season, this relatively small loss of seasonal habitat is not likely to have a measurable 

ecological impact beyond the Project footprint. Additionally, the loss of aquatic flora through changes in the 

operation of Forsyth Creek Dam is not likely to have a measurable ecological impact on aquatic flora beyond 

the Project footprint. 

Inputs of turbid waters, sediments, nutrients or other contaminants into the waterways from vegetation 

clearing and earthworks could impact aquatic plants. Increased turbidity may adversely affect free floating and 

submerged aquatic plants as light penetration (required for photosynthesis) is reduced. Nutrient inputs can 

lead to algae or aquatic plant blooms. However, the potential impact of vegetation clearing and earthworks on 

aquatic flora is considered to be low, given that construction will occur in the dry season when water on the 

Project site is minimal, and works in proximity to freshwater bodies are restricted to the Alligator Creek road 

crossing. Furthermore,  the implementation of the management strategies as presented in Section 5, including 

an Erosion and Sediment Control Management Plan, will ensure that potential impacts to aquatic flora are 

minimised to as low as practicable. 
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The on-site WWTP and irrigation schemes will be designed and operated to achieve a long term, sustainable 

system. With the implementation of the mitigation and management measures set out in Section 5, there are 

unlikely to be significant impacts to the freshwater receiving environment, and aquatic flora, from wastewater. 

Risks to aquatic flora from spills of hydrocarbons and other contaminants is considered to be low, given the dry 

season construction program and the limited works near freshwater. Adherence to the Project's Environmental 

Management Plan (Volume 4, Chapter 3), including the procedures outlined in Section 5, will ensure the risks 

are as low as practicable. 

Based on the implementation of the mitigation measures outlined in Section 5, the risk of proliferation of pest 

species is considered to be low and any impacts on aquatic flora is also considered to be low. 

Implementation of the waste management system and plan as described in the Waste Management chapter 

(Volume 2, Chapter 9), will significantly reduce the potential impact of waste and litter on aquatic plants. 

Similarly, unauthorised access to the site is unlikely to result in a significant impact on aquatic plants given 

access is restricted in accordance with the measures outlined in Section 5. 

4.2.1.3 Conclusion 

As no threatened aquatic flora species or ecological communities, listed under the EPBC Act or TPWC Act, are 

considered likely to occur within the Project Area, they will not be impacted by the Project. For commonly 

occurring aquatic flora species, based on the results of the freshwater ecology assessment, and the 

implementation of the mitigation measures outlined in Section 5, it is concluded that construction and 

operation of the Project will not result in a significant impact to these species.  

4.2.2 Aquatic Fauna 

4.2.2.1 Species Summary 

The desktop assessment revealed two fish species listed under the TPWC Act as moderately likely to occur on 

Legune Station, the Angalarri grunter (listed as vulnerable) and Obbes' catfish (listed as near threatened). While 

the Angalarri grunter is recorded from the Victoria River catchment, it is likely to be mainly restricted to the 

Angalarri River (Woinarski 2006), and due to this reason it is considered unlikely to occur in the freshwater 

water bodies of Legune Station. Although there are no records, Obbes' catfish is moderately likely to occur in 

the area given its broad geographic range in northern Australia. However, no threatened fish species were 

recorded during field surveys and all species recorded are relatively common in northern Australia. 

The desktop assessment revealed one turtle species listed under the TPWC Act as moderately likely to occur on 

Legune Station, the pig nosed turtle (listed as near threatened). While this species has been recorded in the 

freshwater reaches of the Victoria, Daly, Alligator and possibly Roper River catchments (Cann 1998), it is 

unlikely to be in waterholes on Legune Station as the pig-nosed turtle's morphology restricts it to river 

channels. While common turtles, and in particular the northern long necked turtle, are likely to occur on site, 

water bodies on Legune Station are unlikely to provide substantial significant habitat. In-stream habitat (i.e. 

woody debris and trailing tree roots) is limited and would provide little protection from predators (i.e. 

crocodiles) and potential breeding areas are likely to be disturbed by cattle. No freshwater turtles were 

recorded on site during field surveys. 

Freshwater crocodiles are known to occur on Legune Station, however, they are considered common and 

locally abundant, and have been recorded throughout the Victoria and Keep River catchments (Delaney et al. 

2010). 
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4.2.2.2 Analysis of Impacts 

Direct impacts on aquatic fauna will be minimised by the avoidance of impacts on freshwater water bodies of 

Legune Station. This includes construction being undertaken in the dry season when the extent of freshwater 

across the site is limited and, avoiding impacts to major water bodies such as Osmans Lake. Where drainage 

lines are impacted directly, the area of impact will be minimised and culverts and channels will be used to 

maintain flow. Minor direct impacts to freshwater water bodies are not expected to result in a significant 

impact on aquatic fauna. 

The loss of ephemeral wetland habitat during the wet season, due to the Project footprint, may have an impact 

on aquatic fauna. Considering much of the Legune floodplain becomes one major water body for months at a 

time during the wet season, the relatively small loss of seasonal habitat is not likely to have a measurable 

ecological impact beyond the Project footprint. Additionally, impacts to aquatic fauna habitat through changes 

in the operation of Forsyth Creek Dam are not likely to have a measurable ecological impact beyond the Project 

footprint. 

Waterway barriers may prevent or impede movements of aquatic fauna such as fish. Many of the fish native to 

ephemeral systems migrate upstream and downstream, and between different habitats at particular stages of 

their lifecycle. If the waterway holds water, isolation of the waterway may also leave fish stranded; these fish 

will perish unless they are relocated. The impact of waterway barriers will be minimised by appropriately 

placed and designed culverts and channel works to reduce upstream ponding, and flow conveyance and 

drainage infrastructure to ensure connectivity (see Figure 5). Based on these mitigation measures, the Project 

will not result in a significant impact on aquatic fauna through waterway barriers. 

While the species recorded during field surveys are relatively tolerant of a range of water quality conditions, 

inputs of turbid waters, sediments, nutrients or other contaminants into the waterways from vegetation 

clearing and earthworks, could impact aquatic animals. Increased turbidity may negatively impact fish and 

macroinvertebrates, as highly turbid water reduces respiratory and feeding efficiency (Karr and Schlosser, 1978 

cited in Russell & Hales 1993). Nutrient inputs can lead to algae or aquatic plant blooms. During the day, as the 

algae photosynthesises, these blooms can result in a high percent saturation of dissolved oxygen. However, at 

night, there is a net consumption of oxygen as the algae continue to respire. This can cause dissolved oxygen to 

be reduced very low during the night and early morning, which is harmful to fauna. However, earthworks will 

occur in the dry season when water on the Project site is minimal, and works in proximity to freshwater bodies 

are restricted to the Alligator Creek road crossing. Given this, and the implementation of the management 

strategies as set out in Section 5, including the implementation of an Erosion and Sediment Control 

Management Plan, the impacts of vegetation clearing and earthworks on aquatic fauna from increased 

turbidity, sediments and nutrients is considered to be low. 

Vegetation clearing and earthworks during construction may also limit available aquatic fauna habitat if 

clearing occurs near riparian areas. Aquatic fauna use a variety of in-stream and off-stream structures for 

habitat including large and small woody debris, detritus, tree roots, boulders, undercut banks, and in-stream, 

overhanging and trailing bank vegetation. In-stream habitat, such as overhanging and trailing bank vegetation, 

is an important habitat component and territory marker for many fish and macroinvertebrates. Many species 

live on or around in stream habitat as it: provides shelter from temperature, current and predators; contributes 

organic matter to the system; and is important for successful reproduction. While these habitat types occur in 

water bodies on Legune Station, they are limited, and unlikely to be significantly impacted by the Project.  

Australian fish species typically spawn either on in-stream vegetation or on hard surfaces like cobbles, 

boulders, and woody debris. Many fish species caught in the surveys, and that are known to occur in the 

region, migrate upstream in periods of high flow, and the reduction of these surfaces could impact fish 
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movement and reproduction in the wet season. The deposition of fine sediments can decrease in-stream bed 

roughness and habitat diversity and may result in existing pools being filled in. However, earthworks will occur 

in the dry season when water on the Project site is minimal, and works in proximity to freshwater bodies are 

restricted to the Alligator Creek road crossing. Given this, and that  vegetation clearing and earthworks will be 

managed by a comprehensive Environmental Management Plan, including an Erosion and Sediment Control 

Plan, risks are considered to be low. 

The on-site WWTP and irrigation schemes will be designed and operated to achieve a long term, sustainable 

system. With the implementation of the mitigation and management measures set out in Section 5, there are 

unlikely to be significant impacts to the freshwater receiving environment, and aquatic fauna, from 

wastewater. 

Risks to aquatic fauna from spills of hydrocarbons and other contaminants is considered to be low, given 

adherence to the Project's Environmental Management Plan (Volume 4, Chapter 3), and the procedures 

outlined in Section 5. 

Based on the implementation of the mitigation measures outlined in Section 5, the risk of proliferation of pest 

species is considered to be low and any impacts on aquatic fauna is also considered to be low. 

Implementation of the waste management system and plan as described in the Waste Management chapter 

(Volume 2, Chapter 9), will significantly reduce the potential impact of waste and litter on aquatic ecosystems, 

including aquatic fauna. Similarly, unauthorised access to the site is unlikely to result in a significant impact on 

aquatic fauna given access is restricted in accordance with the measures outlined in Section 5. 

4.2.2.3 Conclusion 

As no threatened or migratory aquatic fauna species, listed under the EPBC Act or TPWC Act, are considered to 

be present within the Project Area, they will not be impacted by the Project. While Obbes' catfish, listed as 

near threatened under the TPWC Act, may be present, for the reasons outlined above it is concluded that the 

Project will not result in a significant impact to this species.  

For commonly occurring aquatic fauna species, including the freshwater crocodile, based on the results of the 

freshwater ecology assessment, and the implementation of the mitigation measures outlined in Section 5, it is 

concluded that construction and operation of the Project will not result in a significant impact to these species. 
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5 MITIGATION AND MONITORING 

The potential environmental impacts of the Project on freshwater aquatic habitats, aquatic species and 

communities will be mitigated and managed in accordance with the Project's Environmental Management Plan 

(Volume 4, Chapter 3). Specific measures that will be implemented to mitigate the risk of the potential impacts 

outlined in this chapter are summarised below.  

5.1 DESIGN 

To the greatest extent practical, direct impacts on freshwater water bodies and major drainage lines have 

been avoided. The direct impact on Alligator Creek resulting from the crossing of the Central Services Road 

will be mitigated through the use of suitable culvert crossings to maintain flow paths, and avoid changes to 

flood patterns on the site.  

More broadly, roads, services and other infrastructure have been designed incorporating culverts, 

floodways and other drainage works to avoid changing the upstream and downstream flood levels as much 

as practicable and to provide for passage of aquatic fauna. This is further described in the Freshwater 

chapter (Volume 2, Chapter 3).  

Impacts of waterway barriers will be minimised by appropriately placed and designed culverts and channel 

works on infrastructure that reduce upstream ponding and flow conveyance, and the inclusion of drainage 

infrastructure to ensure connectivity. 

5.2 VEGETATION CLEARING AND EARTHWORKS 

The risk of sediment run-off to nearby waterways will be reduced by earthworks occurring in the dry 

season when water on the Project site is minimal, and implementation of the Project's Environmental 

Management Plan including an Erosion and Sediment Control Management Plan. This will include: 

minimising vegetation clearing, earth works and stockpiles of soil where possible 

timing clearing and earthworks to occur within the dry season 

including suitable drainage controls to slow runoff, divert flows around exposed areas, and drain 

sediment to sediment structures, and away from waterways 

incorporating controls to capture and settle out runoff waters, or otherwise capture sediments 

before they leave the site 

Areas that are cleared for construction, but not required to be cleared for operations will be rehabilitated 

as soon as practical - replanting of native vegetation will help reduce excess flows from occurring overland 

and reduce transport of sediment into nearby waterways.   

5.3 RELEASE OF WASTEWATER 

The on-site WWTP and irrigation schemes will be designed and operated to achieve a long term, sustainable 

system. Treatment plants will treat waters to a suitable level to enable irrigation without causing harm, with 

alarms and other safeguards to avoid overflow. Land irrigation schemes will be sized and designed to irrigate 

within the hydraulic and nutrient capacity of the soils, with appropriate irrigation timers and controls, including 

not irrigating when soils are wet. The schemes will obtain and comply with a Wastewater Works Design 
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Approval, and will be managed in accordance with state and national codes and guidelines, including the 

Guidelines for Wastewater Works Design Approval of Recycled Water Systems (DoH 2014). 

5.4 SPILLS OF HYDROCARBONS AND OTHER CONTAMINANTS 

Use of chemicals on the farm will be minimised. 

Chemicals and their containers will be stored, used and disposed of according to manufacturer's 

instruction, safety data sheets (SDS) and the requirements of State and Commonwealth regulators. 

Fuel storage and handling activities will be in accordance with AS1940 (Storage and Handling of Flammable 

and Combustible Liquids) – encompassing spill containment and response protocols.  Fuels will be used on 

farm for vehicles and temporary generators.  

Temporary generators will be equipped with double-lined day tanks. Day tanks will replenished by a 

mobile diesel tanker according to demand.  

The fuel store will comprise a bunded area for fuel tanks, with a drain to the oil / water separator. 

Chemical management procedures will apply to all chemicals managed at the farms. 

Spill kits at each chemical store will be provided, as will training of personnel. 

A Hazardous Materials Register and a register of SDS will be maintained for the whole project. 

The chemical store will comprise a metal clad shed with concrete bunded floor, sized to contain spillage of 

chemicals.  

5.5 PROLIFERATION OF PEST SPECIES 

All earthmoving equipment will be cleaned and inspected for weeds, seeds and other contaminants prior 

to mobilising to Legune, and demobilising on the site. 

Entry and exit to farms will be strictly controlled with vehicles generally staying on-farm, only leaving for 

major maintenance or replacement.  

The site will utilise vehicle wash bays between biosecurity zones, and for entry/exit from the farm site. 

These will be automatic drive-through bays, using benzalkonium chloride (BKC) in the spray. BKC will be 

diluted to 400 ppm in freshwater, and therefore suitable for disposal through the sewerage treatment 

plants. 

5.6 WASTE AND LITTER 

Waste and litter will be managed in accordance with the waste management system and plan as described 

in the Waste Management chapter (Volume 2, Chapter 9).  

This system has been designed for total containment of wastes, adopting an aim of waste minimisation, 

and measures to appropriately recycling, reuse, or dispose of wastes without causing environmental harm. 

5.7 INCREASED SITE ACCESS 

Increased site access will be mitigated via the installation of gates on the access road and signs to 

discourage off road access.   
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6 COMMITMENTS 

Based on the outcomes of this freshwater ecology assessment the proponent commits to: 

the avoidance of freshwater water bodies and major drainage lines to the greatest extent practical 

obtaining and complying with a Wastewater Works Design Approval 

storing and disposing of chemicals according to manufacturer's instructions and state and commonwealth 

regulatory requirements  

maintaining a Hazardous Materials Register 

Storing and handling fuel in accordance with AS1940 

the development and implementation of an Environmental Management Plan during both construction 

and operation of the Project and incorporating the mitigation measures outlined in Section 5. 

7 CONCLUSIONS 

The freshwater aquatic habitats of Legune Station include freshwater creeks, Osmans Lake, ephemeral 

wetlands, spring-fed waterholes and man-made dams. Forsyth Creek and Alligator Creek catchments are the 

two major waterway catchments of the site. The floodplain hydrological conditions of both the Forsyth Creek 

and Alligator Creek catchments have been substantially modified over time as part of the pastoral operations, 

and the aquatic habitat of these systems is generally considered low to moderate. Osmans Lake is the largest 

natural wetland feature on Legune Station. Riparian vegetation of Osman's Lake is highly disturbed due to 

grazing. The Project will not result in any direct or indirect impacts on Osmans Lake. The aquatic habitat value 

of ephemeral wetlands was of low value, limited to aquatic plants and detritus. Waterholes and springs provide 

some refuge areas for fauna in an otherwise seasonally dry environment. Aquatic habitat within Forsyth Creek 

Dam was minimal and limited to aquatic plants, detritus and rock faces, with some trailing root vegetation 

depending on water levels. 

Water quality in the creeks on Legune Station was relatively poor and characterised by low dissolved oxygen 

(i.e. lower than the AWQG), high turbidity and high nutrients in the dry and pre-wet seasons. Cattle on the 

property contribute to poorer water quality through the input of excess nutrients and disturbing the in-stream 

bed sediments. Sediments were predominantly fine, and the concentration of most metals and metalloids were 

below the SQG trigger values. The abundance and diversity of freshwater macroinvertebrate communities 

across sampled sites were relatively low, and typical of disturbed ephemeral waterbodies with relatively fine 

sediment. There is little structure, such as in-stream or riparian vegetation, to provide varied habitat for 

macroinvertebrates.   

All aquatic flora species recorded on the site are commonly occurring aquatic plants, many of which are typical 

of disturbed ecosystems (e.g. cumbungi and azolla). No listed threatened species or declared pest aquatic 

plants species were recorded during field surveys.  

The fish communities in the water bodies on Legune Station are likely to have been impacted both by the 

installation of roads, bunds and artificial dams that prohibit fish passage and by clearing and cattle grazing. The 

removal of trailing roots, overhanging vegetation, shading of the waterways and the lack of large woody debris 

has reduced habitat availability. Despite these conditions, there are likely to be diverse fish communities in the 
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water bodies on the station, and water bodies such as Alligator Creek, Forsyth Creek Dam and Osmans Lake are 

likely to provide refugial habitat in the dry season for a variety of species. No threatened fish species were 

recorded during field surveys. All species recorded are relatively common in northern Australia and appeared 

to be healthy, with no lesions, abrasions or parasites. 

To date, there have been no records of any freshwater turtle species on Legune Station (ALA 2016); however, 

surveys in the area are likely to be minimal. No freshwater turtles were caught or observed on Legune Station 

during the EIS field surveys. While turtles, and in particular the northern long necked turtle, are likely to occur 

on site, water bodies on Legune Station are unlikely to provide substantial significant habitat. In-stream habitat 

(i.e. woody debris and trailing tree roots) is limited and would provide little protection from predators (i.e. 

crocodiles) and potential breeding areas are likely to be disturbed by cattle.  

While freshwater crocodiles are known to occur on Legune Station, they are considered common and locally 

abundant, and have been recorded throughout the Victoria and Keep River catchments (Delaney et al. 2010), 

and are unlikely to be significantly impacted by the Project. 

Impacts of the Project which have the potential to affect freshwater aquatic habitats, aquatic species and 

communities are: 

direct Impacts to freshwater water bodies as a result of Project development 

alteration of local hydrology 

waterway barriers 

vegetation clearing and earthworks 

release of wastewater 

spills of hydrocarbons and other contaminants 

proliferation of pest plants 

waste and litter 

increased site access 

reducing cattle grazing. 

An impact assessment was undertaken to assess these impacts on aquatic flora and fauna. The conclusions of 

the impact assessment are: 

no threatened aquatic flora species, ecological communities or aquatic fauna species, listed under the 

EPBC Act or TPWC Act, are present within the Project Area and therefore will not be impacted by the 

Project.  

the implementation of the Project's Environmental Management Plan, will ensure that the construction 

and operation of the Project will not result in a significant impact to the freshwater aquatic habitats, 

species and communities of Legune Station.  




