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1 INTRODUCTION  

This chapter is prepared in accordance with section 4.10 of the ToR, and considers the potential combined 

effects of the Stage 1 Legune Grow-out Facility in the context of existing and proposed (external) 

developments. Specifically, it accounts for additive or interacting effects with other projects on an appropriate 

scale, considering past, present and future impacts on biophysical, social and economic environments. It takes 

into account impacts on the general environment, ecosystems and matters of national environmental 

significance. 

The Terms of Reference for the Preparation of an Environmental Impact Statement (ToR) for the Stage 1 

Legune Grow-out Facility require that an assessment of cumulative environmental impacts should be 

undertaken that considers the potential impact of the Project in the context of existing developments, 

reasonably foreseeable future developments1, and the combined effects of multiple different impacts on a 

receptor, to ensure that any potential environmental impacts are not considered in isolation. The extent of 

cumulative impacts to be considered depends on the nature of the environmental issue. The Environmental 

Impact Statement (EIS) for the Stage 1 Legune Grow-out Facility is required to address potential cumulative 

impact of the action on ecosystem resilience and, in this context, the cumulative effects of climate change 

impacts on the environment must be considered (Table 1). 

The EIS is also required to include appropriate consideration of the impacts on the general environment, 

ecosystems and Matters of National Environmental Significance (MNES) and to discuss whether those impacts 

could be permanent. If the impacts are not permanent, the EIS must describe how long it will take for recovery 

from any impacts and identify how soon restoration of habitat could be achieved to reinstate ecosystem 

function. 

Cumulative impact assessment in relation to projects in proximity to the Stage 1 Legune Grow-out Facility is 

undertaken on the following themes and scales: 

 Geophysical and ecological impacts – based on the Keep River catchment area. 

 Socio-economic impacts – based on a 200 km radius, taking into account the towns of Timber 

Creek (NT), Kununurra and Wyndham (WA). 

 Historic and Cultural impacts – based broadly on Gajirrabung country (and including the 

recognised Native Title holders for Legune Station: the Gajirrabung Wadanybang group, the 

Gajirrabung Gurrbijim group and the Gajirrabung Jarrajarrany group; and the relevant areas of 

Gajirrabung country included in the Ord Final Agreement (2005).  

 The cumulative impact assessment is undertaken in the order in which each subject matter is 

addressed in Volumes 1 to 3 of this EIS. 

                                                                 

1  It is noted that future stages of the Project Sea Dragon Grow-out Facility are planned, but that the 

layout, construction and operations for the future stages is yet to be determined, and may be quite 

different from that of Stage 1. As such, given that there is no data to draw upon, no consideration is 

given herein to future Project Sea Dragon Grow-out Facility stages.  
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1.1 TERMS OF REFERENCE REQUIREMENTS 

TABLE 1 TERMS OF REFERENCE REQUIREMENTS 

Section Terms of Reference Chapter Section 

4.10 An assessment of cumulative environmental impacts should be 

undertaken that considers the potential impact of the Project in 

the context of existing developments, reasonably foreseeable 

future developments, and the combined effects of multiple 

different impacts on a receptor, to ensure that any potential 

environmental impacts are not considered in isolation. The extent 

of cumulative impacts to be considered depends on the nature of 

the environmental issue. The EIS should address potential 

cumulative impact of the action on ecosystem resilience and, in 

this context, the cumulative effects of climate change impacts on 

the environment must be considered.  

The risk assessment should consider and discuss cumulative 

assessment, where relevant, and account for impacts on an 

appropriate scale, recognising that: 

 landscape change originates not only from single projects and 

management actions, but also from complex and dynamic 

interactions of multiple past, present and future management 

actions 

 biophysical, social and economic change accumulates through 

additive or interactive (or synergistic) processes. The aggregate 

impact of multiple actions on the environment can be complex 

and may result in impacts that are more significant because of 

interactive processes 

 any given action does not operate in isolation. The most 

significant changes are often not the result of the direct effects 

of an individual action, but from the combination of multiple 

minor effects accumulating over time. 

The EIS should include appropriate consideration of the impacts on 

the general environment, ecosystems and matters of NES and 

discuss whether those impacts could be permanent. If the impacts 

are not permanent, describe how long it will take for recovery from 

any impacts and identify how soon restoration of habitat could be 

achieved to reinstate ecosystem function. 

This chapter 
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2 EXTERNAL DEVELOPMENTS

Regionally-located developments with potentially cumulative environmental impacts (collectively termed 

'external developments') are discussed in this section. Regional cumulative impacts occur when two or more 

developments are located sufficiently close and with relatively similar implications, such that their combined 

impact needs to be considered.  

Current and proposed developments within a radius of approximately 100 kilometres are considered in light of 

available information. The cumulative impact assessment is based on, and therefore limited by, the extent of 

publicly available data relating to the external (predominantly agricultural) developments.  

Key local developments under initial consideration include the Ord agricultural areas, and mining proposed 

nearby. The Ord Irrigation Scheme incorporates staged agricultural developments within the Ord River valley, 

south west of Legune Station. Current and proposed regional agricultural and mining developments, as 

depicted in Figure 1, are: 

 Ord Stage 1: A major water supply and drainage infrastructure and 14,000 ha of agricultural land in 

Western Australia, centred around Kununurra. Completed in the 1960’s and 1970’s. Stage 1, known as the 

Ord River Irrigation Area (ORIA), is located approximately 100 km southwest of Legune.  

 Ord Stage 2: Two development areas within Western Australia are currently under development or 

proposed to be developed by Kimberley Agricultural Investment Pty Ltd (KAI). Relevant environmental 

approvals are held by the WA Government and KAI. 

 Weaber Plains (Goomig Farmlands) development. The project has been granted 

Commonwealth (Environment Protection and Biodiversity Conservation Act 1999 [EPBC] 

approval 2010/5491) and State (WA) Environmental Protection Act approval (Ministerial 

Statement 938), and is currently undergoing development and partial operation. The 

Weaber Plains development consists of 7,400 ha of farmland, and is located 

approximately 75 km southwest of Legune.  

 Knox Creek Plains development. The proposed Knox development received 

Commonwealth approval (EPBC 2014/7143) in 2015, and is also included under the (WA) 

Ministerial Statement 938. KAI is waiting upon security of land tenure for the Knox area, 

and a decision on the preferred proponent and plans for Ord Stage 3, before 

commencing land clearing and construction. The proposed development consists of 

5,570 ha of farmland, and is located approximately 65 km south-southwest of Legune.  

 Ord Stage 3: In April 2016, the NT Government called for proposals to purchase the Spirit Hills pastoral 

lease and develop the Keep River Plain for irrigated agriculture, extending the Ord Stages 1 and 2 irrigated 

agriculture precinct. Proposals were still being considered at the time of preparation of this EIS. A total 

area of 14,500 ha of irrigated agriculture is anticipated under Ord Stage 3. This proposed development is 

the closest to Legune Stage 1; located approximately 30 kilometres to the south west.2 

 Sorby Hills:  The Sorby Hills Silver Lead Zinc project (Sorby Hills project) involves the development of a new 

silver, lead and zinc mine at Sorby Hills, 50 km north of Kununurra in WA and approximately 50 km south 

west of the proposed Legune Stage 1 Grow out Facility for Project Sea Dragon. The Sorby Hills mining 

                                                                 

2 It should be noted that collectively, the Ord Stage 2 Weaber and Knox Creek Plains, and the proposed Ord 
Stage 3 Keep River Plain agricultural developments, are referred to as the ‘M2 area’, due to irrigation water 
supply being via the M2 Channel from the Kununurra Diversion Dam (Lake Kununurra). 
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tenements M80/196, M80/197, M80/285, M80/286, and M80/287 cover a total area of 12,612.40 

hectares (ha). The portion of these tenements which have been assessed for environmental approvals as 

the ‘Sorby Hills project’ is contained to an area of 1,782 ha within two mining leases (M80/197 and 

M80/286), which will involve mining of three open cut pits. Within this area, 573 ha of native vegetation 

will be cleared. Once commenced, the expected project life is approximately fourteen years (Sorby 

Management Pty Ltd, 2013). 

The Sorby Hills project has gained State environmental approvals. The project was referred under the EPBC 

Act (EPBC 2011/6230) and was declared not to be a controlled action. A start date for the mining 

operations is not known.  

 Ord West Bank: To the west of Ivanhoe Crossing, in Kununurra, is the Ord West Bank land parcel. TFS 

Corporation Ltd has a licence under the WA Lands Administration Act 1997 (LAA) to undertake 

investigations to develop approximately 1,500 ha for irrigated agriculture or silviculture. This land is 

located in excess of 100km from Legune Station and is on the western bank of the Ord River. 

 Mantinea: Downstream of the Ord West Bank land parcel, on the Ord River, is the Mantinea land area. 

Approximately 4,000ha of Mantinea land may be developed for irrigated agriculture. KAI is in the 

preliminary phases of the land investigations and planning, under licence issued by the WA government. 

 Carlton Plain: KAI purchased the Carlton Plain freehold area, on the north-eastern bank of the Ord River, 

over 100km from Legune Station, in mid-2016. KAI intends developing approximately 12,000 ha for 

irrigated agriculture, pending completion of farm planning and environmental investigations, which are in 

their early phases at the time of going to print. 

A project by project comparison is provided in Table 2, following the location map provided in Figure 1. 

Despite being located within proximity to the Project, ecological and biophysical similarities are not widely 

present across the external current and proposed developments. Of those listed, Ord Stage 2 (Weaber/Goomig 

and Knox) and Sorby Hills can be considered in some depth in relation to potential cumulative impacts. These 

external developments are within the same catchment (Keep River) as the Project and are relatively progressed 

in comparison to others considered in Table 2. Partial consideration of the Keep River Plain (Ord Stage 3) 

development impact has been incorporated based on early environmental impact assessment work undertaken 

as part of the ‘Ord Stage 2 / M2 Channel’ Environmental Review and Management Programme (Kinhill 2000) 

developed for the Wesfarmers Marubeni group. However, it is noted that this information may be dated 

and/or reflect past environmental standards, monitoring and management guidelines. 

The remaining proposed developments are in early planning phases, with very limited, if any, environmental 

analysis undertaken. As such, any consideration of their potential contributions to cumulative impact is entirely 

speculative and cannot be undertaken with any scientific certainty. Furthermore, Ord West Bank, Mantinea 

and Carlton Plain, along with the Ord (Stage 1) irrigation area are within a different catchment, and are in 

excess of 100 km from the Stage 1 Legune Grow-out Facility Project site. 

This analysis is thus limited to the direct and indirect cumulative impacts of the Legune Stage 1 Grow-out 

Facility, and the Weaber Plains (Goomig Farmlands), Knox Creek Plains and Sorby Hills projects, with a partial 

analysis of the Ord Stage 3 (Keep River Plains) project with reference to water quality.  It should be noted that 

the development of these areas, including the securing of Commonwealth and State/Territory environmental 

approvals, has been undertaken since 2010, and as such, the developments comply with contemporary 

environmental standards, monitoring and management requirements. The consequence of this timing, is that 

with the implementation of appropriate management regimes, there is minimal risk of previously unconsidered 

cumulative impacts from the external developments in relation to those environmental impacts identified as 

potentially arising from the Stage 1 Legune Grow-out Facility Project. 
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FIGURE 1  LOCATION OF REGIONAL DEVELOPMENTS 
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TABLE 2 SUMMARY OF REGIONAL DEVELOPMENTS 

 Ord Stage 1 Ord Stage 2 

(Weaber 

Plain/Goomig) 

Ord Stage 2 

(Knox Creek 

Plain) 

Ord Stage 3 

(Keep River 

Plain) 

Sorby Hills Ord West Bank Mantinea Carlton Plain 

Current status 

(2016) 

Developed for 

irrigated 

agriculture in 

the 1960s and 

1970s. 

In development; 

fully cleared; 

partially 

irrigated. 

Currently under 

development. 

Planned and 

approvals in 

place; no 

development 

commencement 

timing set. 

Under 

consideration 

by NT 

Government 

Planned and 

approvals in 

place; no 

development 

commencement 

timing set. 

Pre-planning 

phase. Initial 

investigations 

commencing 

2016. 

Pre-planning 

phase. Initial 

investigations 

commencing 

2016. 

Pre-planning 

phase. Initial 

investigations 

commencing 

2016. 

Environmental 

Proponent 

Multiple 

private 

owners 

WA Minister for 

State 

Development 

(KAI is land 

developer). 

KAI Unknown Sorby 

Management 

Pty Ltd 

TFS 

Corporation 

Ltd. 

KAI Kimberley 

Agricultural 

Investment 

Pty Ltd 

Regional Location 

(Relative to the 

Project) 

Approximately 

100km south 

west 

Approximately 

75km south 

west 

Approximately 

65km south 

west 

Approximately 

30km south 

west 

Approximately 

60km south 

west 

Approximately 

100km south 

west 

Approximately 

115km south 

west 

Approximately 

110km south 

west 

Catchment Area Ord River Keep River (via 

Border Creek) 

Keep River (via 

Knox Creek) 

Keep River Keep River (via 

Knox Creek) 

Ord River Ord River Ord River 

EPBC Approval  N/A EPBC 2010/5491 EPBC 

2014/7143 

Not yet sought EPBC 

2011/6230 

Not yet sought Not yet sought Not yet sought 

NT or WA EPA 

Approval 

N/A Ministerial 

Statement 938 

(WA)  

Ministerial 

Statement 938 

(WA) 

Not yet sought Ministerial 

Statement 964 

(WA) 

Not yet sought Not yet sought Not yet sought 
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 Ord Stage 1 Ord Stage 2 

(Weaber 

Plain/Goomig) 

Ord Stage 2 

(Knox Creek 

Plain) 

Ord Stage 3 

(Keep River 

Plain) 

Sorby Hills Ord West Bank Mantinea Carlton Plain 

Area Currently 

Cleared or Proposed 

for Clearing 

14,000ha  7,400ha  6,280ha Pre-estimate 

14,500 ha 

480 ha Pre-estimate 

1,500 ha 

Pre-estimate 

4,000 ha 

Pre-estimate 

12,000 ha 

Key Risks Identified 

in Approvals 

N/A MNES: 

Gouldian Finch 

(Erythrura 

gouldiae); 

Downstream 

impacts on 

MNES-listed 

Glyphis (shark) 

and Pristis 

(sawfish) species 

in the Keep 

River. 

 

MNES:  

Bare-rumped 

Sheathtail Bat 

(Saccolaimus 

saccolaimus 

nudicluniatus); 

Downstream 

impacts on 

MNES-listed 

Glyphis and 

Pristis species in 

the Keep River. 

Not yet 

referred for 

environmental 

assessment. 

Downstream 

impacts on 

Keep River-

present MNES 

likely to be 

subject to 

specific actions.  

MNES:  

Gouldian Finch 

(Erythrura 

gouldiae); listed 

migratory birds.  

Priority 

Ecological 

Community: 

‘Moonsoon vine 

thickets of the 

limestone 

ranges’  

 

Not yet 

referred for 

environmental 

assessment.  

Not yet 

referred for 

environmental 

assessment.  

Not yet 

referred for 

environmental 

assessment.  

Cumulative Impact Social and 

economic 

Environmental, 

social and 

economic 

Environmental, 

social and 

economic 

Partial 

assessment 

possible 

regarding 

environmental 

impact 

Environmental, 

social and 

economic 

Unable to 

assess due to 

insufficient 

information 

Unable to 

assess due to 

insufficient 

information 

Unable to 

assess due to 

insufficient 

information 
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3 METHODS 

This cumulative impact assessment is based upon a desktop review and synthesis of publicly available 

environmental, social impact and development proposal information relating to projects occurring, or planned 

to occur, in the Keep River and Ord River catchments.  

The desktop review of external development project reports was integrated with, and informed by, specific 

Stage 1 Legune Grow-out Facility project data ascertained during the environmental analysis, risk assessment, 

monitoring and management proposals contained within this EIS.  

The cumulative impact assessment was limited by the extent to which data relating to existing and proposed 

external developments within the north-west NT and north-east Kimberley, is publicly available. 
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4 ASSESSMENT OF POTENTIAL IMPACTS 

4.1 PHYSICAL AND BIOLOGICAL IMPACTS 

Cumulative regional physical and biological impacts of the developments summarised in Table 2 can be 

assessed where similarities in conditions and potential impacts occur. Due to fundamental land system 

differences – that is, that the coastal floodplain required to facilitate the Stage 1 Legune Grow-out Facility 

differs from the clays, loams and sandy soils required for predominantly agricultural land uses – the cumulative 

impacts on any given species, habitat or soil type are relatively limited. This is further discussed in relation to 

specific environmental attributes in this section. 

4.1.1 Geology, Geomorphology and Soils 

As described in Volume 2, Chapter 1, the Project footprint is located on the coastal floodplain. The coastal 

floodplain at Legune is made up of four distinct plains, which are (in order of increasing elevation, from the 

coast): 

 coastal plain: below 4.5-5 m elevation - areas below 4.5 m are subject to regular tidal influence; areas 

between 4.5-5m are subject to infrequent inundation (~1-2 times per year) 

 estuarine-deltaic plain: 4.5-5 - 10 m elevation - above the area of regular tidal influence  

 coastal erosional plain: 10-~50 m elevation 

 flood-out plain: ~18-22 m elevation 

Further south of the floodplain are the Legune ranges, situated from 10 - ~250 m elevation.  

The majority of the M2 development area (Weaber, Knox Creek and Keep River Plains) is located on the 

Ivanhoe land system, being cracking clay plains suitable for agriculture, with smaller portions of land located on 

the Cockatoo, Weaber, Pinkerton and Dinnabung land systems (Ecologia 1999). Of these, only the Cockatoo, 

Weaber and Pinkerton land systems are present within the Project Sea Dragon Stage 1 project areas - the 

Cockatoo land system is located over the majority of the coastal erosional plain, the Weaber land system is 

located over much of the flood-out plain, and the Pinkerton land system is located over the Legune ranges.  

The majority of the footprint for Stage 1 Legune Grow-out Facility is located on the Legune land system, on the 

estuarine-deltaic plain, and its vegetation communities have a very different species composition to those in 

the M2 area. In addition, a review of the vegetation communities to be cleared in the M2 area (Strategen 

2011a) indicates that, although some of the major constituent elements of communities in both the M2 area 

and the Project Sea Dragon Stage 1 project areas are sometimes similar, they do not match vegetation 

communities described in Volume 2, Chapter 5 and Volume 5, Appendix 14 for the Legune Stage 1 project area.  

Acid sulfate soil (ASS) risk was considered during the soils analysis undertaken for this EIS, with an assessment 

that Actual ASS are not likely to be present, and that the depth of earthworks is unlikely to expose Potential 

ASS. ASS has not been identified as a risk in the Weaber and Knox Creek Plain assessments, and given the 

similarity of these landforms and land uses to the proposed Keep River Plain (Ord Stage 3) development, it is 

not expected that ASS will be an issue across the M2 development area. Furthermore, ASS was not identified as 

an issue for the Sorby Hills development. As such, the cumulative ASS risk arising from the development of 

Stage 1 Legune is deemed minimal. 

Sodicity and salinity tests at the Stage 1 Legune Grow-out Facility Project development site have indicated a 

high propensity for elevated salinity and sodium cations, due to the natural marine influence on the soils. Soil 
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salinity and sodicity have also been identified as risks in the Weaber and Knox Creek Plain developments, due 

to the potential for groundwater rise, and the addition of salts and sodium to clay soils via flood irrigation. 

Groundwater and soils monitoring for salinity and sodicity respectively are included in the Commonwealth and 

State approval requirements for Weaber and Knox, and given the direct agricultural economic implications of 

increasing electrical conductivity and sodium presence in clay soils, it is expected that the managers of the 

external developments will continue to monitor and address these risks accordingly.  

In summary, while other regionally located developments may have identified soil salinity and sodicity risks, 

the analysis undertaken for Legune soils, as described in Volume 2 Section 1, indicates the Project soils have 

natural salinity and sodicity tendencies due to their coastal proximity, and as such, development of the Stage 1 

Legune Grow-out Facility is not expected to exacerbate the extent of regional salinity and sodicity. 

4.1.2 Marine and Estuarine Water 

As discussed in full in Volume 2, Chapter 2 of this EIS, the Stage 1 Legune Grow-out Facility marine water intake 

site is situated in Forsyth Creek, and the discharge outlet is at Alligator Creek, within the tidal zone of the Keep 

River estuary. Whilst there is the potential for some limited and localised impacts to marine and estuarine 

water quality during construction of the intake structure at Forsyth Creek, these will be very localised and short 

lived in duration and will not contribute to any form of cumulative impact. During operations, there will be no 

impact from the intake on marine or estuarine water quality. As such, there is considered to be no potential for 

a cumulative impact upon marine or estuarine water quality associated with the Forsyth Creek intake structure. 

The potential impacts associated with the discharge into Alligator Creek are presented below. 

4.1.2.1 Nutrients  

With regards to the Alligator Creek outfall, modelling found that elevated nutrient concentrations associated 

with effluent discharged into Alligator Creek would occur predominantly around the discharge outlet, with only 

very low effluent concentrations detectable downstream in the Keep River.  

Modelling was also undertaken to assess the potential impacts of increased nutrient loads from waters 

discharged from the future Ord Stage 2 (Weaber (Gooming) and Know Creek Plains) and Ord Stage 3 (Keep 

River Plain) development when combined with that of the Project. 

In the absence of Ord Stage 2 (Weaber (Goomig) and Knox Creek Plains) or Ord Stage 3 (Keep River Plain) data, 

the cumulative impact modelling utilised Ord Stage 1 data to inform the assessment. However, the Ord Stage 1 

development approval had no requirement for on–farm tailwater management systems like that required, and 

implemented, on the Stage 2 Weaber (Goomig) Farmlands. It is considered highly likely that the approval 

conditions for Ord Stage 3 (Keep River Plain) would be similar to those for Ord Stage 2, which require the 

adoption of locally-derived water quality triggers designed to protect 99 per cent of species (as established 

under ANZECC/ARMCANZ guidelines (2000)). Furthermore, Ord Stage 2 (Weaber and Knox) approvals do not 

allow for dry season discharge to the Keep River via the ephemeral Border and Knox Creeks. All irrigation 

tailwater must be retained on site. If, as anticipated, similar environmental approval conditions are applied to 

water quality associated with Ord Stage 3, as for Ord Stage 2, the impact from these two developments upon 

the receiving waterways will be largely limited to changed flow and sediment regimes during the wet season. 

Hence, with reference to nutrients, the quality of water leaving the site would be substantially better than that 

factored into the modelling, and as such, the conclusions reached regarding cumulative impacts are considered 

highly conservative.   

To assess the potential for cumulative impacts of nutrients, a tracer was released at a very low flow rates from 

points in Sandy Creek and the Keep River to simulate the way waters would leave the Ord Stage 2 and 3 

development areas. As discussed above, the effluent concentrations applied were highly conservative, being 
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1.9mg/L nitrogen, 0.29mg/L of phosphorus. The modelling showed that concentration of additional nitrogen 

and phosphorus within the Keep River and mouth of Alligator Creek from the Ord Stage 2 and 3 developments 

would be less than 0.001mg/L of nitrogen or phosphorus. These levels are effectively undetectable.  

When combined with the predicted additional median nutrient levels of 0.02 and 0.009 mg/L of nitrogen and 

0.003 and 0.001 mg/L of phosphorus from the Stage 1 Legune Grow-out Facility at Point I-09 (mouth of 

Alligator Creek) and I-34 (mid Keep River, downstream of the discharge) respectively, the cumulative impacts of 

Ord Stage 2 and 3 and Project Sea Dragon on water quality within the Keep River and Alligator Creek can be 

considered to be negligible. 

4.1.2.2 Sediment and Sediment Transport Processes 

As mentioned above the Ord Stage 2 (Weaber (Goomig) and Knox Creek Plains) will result in changes in base 

flow and flood flows in the Keep River and Sandy Creek due to the construction of farm levee banks and 

drainage networks and the associated channelling of farm stormwater to discrete discharge points, and it is 

likely that the proposed Keep River Plain Ord Stage 3 development will also.  This potential reduction of flow 

and sediment inputs to the upper section of the estuary could result in a changes in the channel morphology 

and sediment processes within the estuary.  

However, the coastline and bathymetry of the waterways around Legune Station are considered to be 

relatively mobile, with frequent changes to bank and channel morphology resulting in changes to the shape, 

position and level of the waterways at varying spatial and temporal scales. The positions of the waterways are 

thus not fixed and will be subject to change regardless of any development taking place. The discharge rate of 

the wastewater effluent from the Project will be controlled by the weir structure which has been designed to 

limit velocities to in the order of, or less than these existing current speeds. Thus the discharge will have 

minimal additional impacts on the local bathymetry and sediment transport processes. However, away from 

these discharge structure itself, it was considered that the proposed development would have no impact on 

these aspects of the coastal environment. 

Suspended sediment levels measured in Alligator Creek near the discharge location across a period of 8 months 

indicate that the existing concentration of sediments is generally over 100 mg/L. Given these high ambient 

levels of suspended sediments, and the significant initial mixing that will occur, it was concluded that the 

effluent would not change turbidity or the total volume of suspended sediments within Alligator Creek (or 

beyond) (see Volume 2, Chapter 2). 

As such, given the very low impacts of the Stage 1 Legune Grow-out Facility on sediment and sediment 

transport processes (localised to the discharge structure) and the mobile nature of the coastline and 

bathymetry in the Keep River estuary, there is considered a negligible potential for cumulative impacts arising 

from the proposed Project and the nearby external developments on sediment and sediment transport 

processes.  

4.1.3 Freshwater 

4.1.3.1 Freshwater Abstraction 

The Stage 1 Legune Grow-out Facility will only use freshwater that is captured by the Forsyth Creek Dam. The 

catchment for this dam is contained wholly within Legune Station, and to date, the dam has been used only to 

support grazing practices on Legune Station. As such, the use of this water will not affect any other 

development, and will not contribute to any cumulative extraction of water. 



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 4 - Cumulative Impact Assessment, Environmental Management and References 

Chapter 1 - Cumulative Impact  1 -12 

4.1.3.2 Freshwater Quality 

In terms of the potential to impact upon freshwater quality, at a regional scale the effects of the Stage 1 

Legune Grow-out Facility on freshwater quality are considered to be negligible, as they will be contained to 

Legune Station only, and consist only of potential impacts during construction, which can be easily mitigated 

with appropriate management practices (such as erosion and sediment control plans) in place.  

It is noted that there may be cumulative impacts upon freshwater from developments in proximity to Legune 

Station, in particular the Keep River and its tributaries, due to the Keep River being the environmental feature 

uniting the external developments assessed herein, however, the Project would not contribute to these 

cumulative impacts, as the effects of the discharge are contained solely to the marine and intertidal zones of 

the Keep River. 

4.1.4 Groundwater 

Modelling of Ord Stage 2 farmland developments predicts groundwater rise across the Weaber and Knox Creek 

Plains, and a resultant increase in discharge at the Keep River ‘K4 pool’ (located immediately upstream of the 

Legune Road crossing on the main Keep River channel) (CyMod 2014). Future groundwater pumping is a 

possible requirement, as a condition of approval from the Commonwealth, NT and WA governments. Weaber 

Plain development EPBC approval 2010/5491 requires that in the event of groundwater rise exceeding depth 

and/or salinity triggers, pumped discharge of groundwater to the Keep River ‘K1 Pool’ (or below this point, into 

the estuary) will be required in order to ensure any saline groundwater is pumped into the tidal zone. The K1 

pool is located approximately 30 kilometres south-west, and thus upstream, of the Alligator Creek outlet. 

Pumped groundwater is very likely to exhibit lower salinity than seawater exchanged by the tides, with mixing 

volumes such that minimal impact on the quality and health of the Keep River is expected if groundwater 

pumping and discharge occurs. 

Potential groundwater impacts identified in the Sorby Hills PER documentation relate to risks of overpumping 

(through dewatering), although drawdown is not expected to be extensive (Sorby Management Pty Ltd [SMPL] 

2013).  

However, the Stage 1 Legune Grow-out Facility will not be drawing groundwater, and negligible impacts upon 

recharge are expected (as discussed in Volume 2, Section 4). Groundwater contamination from the Project is 

likewise not expected. Hence, as the Project is not impacting upon groundwater, there is no potential for 

cumulative impacts to groundwater as a result of the Project. As such, it is not expected that the Project will 

result in regional groundwater impacts over and above those already identified and managed by the Weaber 

Plain, Knox Creek Plain and Sorby Hills environmental approvals. 

4.1.5 Terrestrial Flora 

Vegetation community presence and clearing, on a project by project basis, are summarised below, followed by 

a cumulative assessment in relation to vegetation communities in the footprint of the Stage 1 Legune Grow-out 

Facility Project.  

4.1.5.1 Stage 1 Legune 

As discussed in Volume 2, Chapter 5 of this EIS, the majority of the Project footprint is located on the Legune 

estuarine-deltaic plain, a broad plain formed from estuarine, saline deposits and comprised primarily of black 

cracking clay. The predominant vegetation community on the estuarine-deltaic plain is grassland, dominated 

either by northern rice grass (Xerochloa imberbis) (in the areas of higher salinity) or canegrass (Ophiuros 

exaltatus). The vegetation condition is described as intact, with some presence of declared weeds parkinsonia 

(Parkinsonia aculeata) and sicklepod (Senna obtusifolia), and the environmental weed caltrope (Calotropis 

procera).  
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Ephemeral wetlands (located in shallow closed depressions or melon-holes on cracking clay soils and varying in 

size from small to very large) are also present in parts of the development footprint on the estuarine-deltaic 

plain. Dominant species present include Cyperus scariosus, Caldesia oligococca, Atriplex elachophylla, 

Schoenoplectus lateriflorus, S. praelongatus, and Panicum trachyrhachis. Shrubs or tall forbs that dominate in 

the wet season include Ammannia multiflora and Ludwigia perennis. Vegetation condition was also assessed as 

intact. 

The Stage 1 Legune Grow-out Facility development footprint further includes woodland areas comprising 

Melaleuca dealbata (or occasionally M. leucadendra or M. sericea), generally occurring as low woodland and 

open woodland (approximately 80 per cent of the woodland area present on the estuarine-deltaic plain). The 

remaining woodland is dominated either by ghost gum (Corymbia bella) (often mixed with M. dealbata) or wild 

plum (Terminalia platyphylla). This woodland occurs adjacent to large areas of grassland, and consequently is 

favoured by cattle for shade and shelter. As a result, it is described as generally intensively grazed and often 

heavily infested with weeds such as spinyhead sida (Sida acuta), sicklepod, caltrope and the native Hibiscus 

panduriformis. In consequence, the woodland condition is rated as modified.  

No Threatened Ecological Communities were recorded in the Project area, and no species of conservation 

significance were recorded in or immediately adjacent to the Project footprint, nor are considered likely to 

occur.  

4.1.5.2 Sorby Hills 

A total of 480 ha of native vegetation will be cleared under the Sorby Hills proposal. The Sorby Hills Public 

Environmental Review (PER) (SMPL 2013) indicates that eight vegetation units have been identified within the 

Sorby Hills project area, with two dominant groups – 'gently sloping floodplains dominated by low woodlands 

of Bauhinia cunninghamii, Excoecaria parvifolia and Eucalyptus tectifica on seasonally waterlogged grey/brown 

blacksoil clays', and low open woodland of Eucalyptus brevifolia (snappy gum) over hummock grasslands 

dominated by Triodia spp. (spinifex). The eight distinct vegetation units were identified within these two broad 

groupings. 

No threatened Ecological Communities or species of conservation significance under Commonwealth 

legislation were recorded in vegetation surveys (Hancock and Ladyman 2011), however a Priority Ecological 

Community (PEC) listed under WA State legislation has been identified, being the ‘Moonson vine thickets of 

limestone ranges’, located in two sites (SMPL 2013). Monsoon vine thickets were located in the Legune Station 

vegetation surveys (refer to Volume 2, Chapter 5), however they are removed from the Project footprint and 

no clearing within, or adjacent to, this habitat is proposed to occur. As such, the clearing associated with the 

Project will not contribute to cumulative impacts to this community.  

While areas (ha) of each vegetation community to be cleared under the Sorby Hills project proposal are not 

publicly available, the PER documentation (SMPL 2013) visually indicates approximately 90 per cent of the 

development footprint can be classified as ‘W5’ vegetation, described as: 

Woodland and Open Woodland of Bauhinia cunninghamii, Excoecaria parvifolia and Eucalyptus tectifica over 

Open to Sparse Shrubland of Terminalia volucris, Atalaya hemiglauca, Vachellia valida over mixed 

Grassland/Forbland and Closed Grassland/Forbland of Ludwigia perennis, Iseilema vaginiflorum, Chionachne 

hubbardiana, Ophiurus exaltatus, Panicum decompositum and Oryza australiensis. (SMPL, 2013). 

Of the vegetation communities identified for the Sorby Hills project area, only one unit, W1, is broadly 

analogous to a vegetation community proposed to be cleared in the Project Sea Dragon Stage 1 Grow out 

Facility Project Area: Woodland or open forest of Eucalyptus tetrodonta, E. brevifolia and Corymbia 

confertiflora on loamy sands, sandy loams and clay loams on flat or gently sloping country (Unit W1) (Hancock 
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and Ladyman 2011). This is similar to the Darwin stringybark/Darwin woollybark woodland recorded over the 

coastal erosional plain within the Project Sea Dragon Stage 1 Grow out Facility Project Area (Volume 5, 

Appendix 14), of which 93 ha is proposed to be cleared (there is almost 94,000 ha of this vegetation community 

in the NT alone). The Sorby Hills PER (SMPL 2013) vegetation mapping visually indicates approximately 5 per 

cent of the total 480 ha clearing footprint is W1 vegetation (or 25 ha as a conservative estimate). 

4.1.5.3 Ord Stage 2 - Weaber Plain (Goomig Farmlands) 

A total of 9,375 ha is approved for clearing for farms and infrastructure on the Weaber Plain (under EPBC 

approval 2010/5491).  

The Environmental Review and Management Program (ERMP) for the M2 development (Kinhill 2000) notes 

that seventy-two vegetation communities across 17 vegetation groups were identified by Kinhill (1999) and 

Ecologia (1997) – covering the Weaber, Knox and Keep River Plains.  

The Weaber Plain comprises majority Excoecaria parvifolia and Bauhinia cunninghamii low woodland, and 

grassland with emergent trees (Strategen 2011b). Within this project area, only community Cb5 is analagous to 

a community mapped within the Project Sea Dragon Stage 1 footprint. Community Cb5 is described as: 

 Open woodland of Terminalia platyphylla, Corymbia bella over an open woodland of Bauhinia 

cunninghamii and Terminalia oblongata subsp. volucris and scattered Acacia ditricha over a dense annual 

grassland of Themeda triandra, Heteropogon contortus, Aristida latifolia, Ophiuros exaltatus and Sorghum 

timorense. 

It is difficult to tell from the description provided in Kinhill (1999) to what extent community Cb5 is analagous 

to communities within the Stage 1 Legune Grow-out Facility footprint, as no information is provided in the 

description on the land form or soils on which that community was recorded, and little information is available 

in general. Within the Stage 1 Legune Grow-out Facility footprint, a community meeting the definition of Cb5 

could be broadly analagous to three communities as described in Volume 5, Appendix 14:  

 Ghost gum (C. bella) woodland on the estuarine-deltaic plain 

 Ghost gum (C. bella) woodland on the coastal erosional plain  

 Wild plum (Terminalia platyphylla) low open woodland. 

Strategen (2011b) imply approximately 55 ha of community Cb5 will be cleared for that project.  

4.1.5.4 Ord Stage 2 – Knox Creek Plain 

Knox Creek Plain vegetation communities are similar to those described for the Weaber Plain, due to the 

predominance of black clay soils across the Plain. Full vegetation community descriptions are provided in Kinhill 

(1999). Within the project area, only one community being impacted is analogous with that of a vegetation 

community described for the Project Sea Dragon Stage 1 footprint - woodland of Eucalyptus tetrodonta. 

Approximately 796 ha would be cleared for the Ord Stage 2-Knox Creek Plain project (Kimberley Boab 

Consulting 2015) 

4.1.5.5 Ord Stage 3 – Keep River Plain 

Vegetation communities present on the Keep River Plain have been assessed broadly by Ecologia (1997) and 

Kinhill (1999). Prior to the development of this area for irrigated agriculture, it is expected that environmental 

regulators will require additional ecological assessments to be undertaken, including vegetation surveys and 

condition assessments. 
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Due to similar soil types suited to agricultural development, vegetation communities across the Keep River 

Plain correlate largely with those present on the Knox Creek and Weaber Plains. Kinhill (1999) mapping 

indicates the northern third of the Keep River Plain exhibits majority grassland and sedge communities, with 

pockets of Eucalyptus miniata woodland, Corymbia bella woodland and shrublands. It is likely that the 

grassland and Corymbia bella woodlands, at least, will have similarities to vegetation contained within the 

Project Sea Dragon Stage 1 footprint. However, it is unclear how much clearing will be associated with this 

project. 

4.1.5.6 Cumulative impact – vegetation clearing 

Proposed vegetation clearing for the Stage 1 Legune Grow-out Facility development has been described in 

detail in Volume 2 Section 5. Consideration of the combined impacts associated with the clearing of Ord Stage 

2 and proposed Ord Stage 3 farmlands has been undertaken within this section based on available information. 

It should be noted that while the Weaber and Knox Creek Plains have undergone substantial environmental 

assessment and monitoring in recent years (2010-2016), the Keep River Plain Ord Stage 3 proposal remains 

conceptual and clearing associated with it has not been considered. 

Cumulative impacts from vegetation clearing will be limited to: 

 Eucalyptus tetrodonta woodland - 821 ha (Sorby Hills - 25 ha, Knox Creek plain - 796 ha) 

 Corymbia bella/Terminalia platyphylla woodland - 55 ha (Weaber Plain). 

The Project Sea Dragon Stage 1 footprint will result in an extra 93 ha of clearing of E. tetrodonta woodland, 

86 ha of clearing of C. bella woodland, and 29 ha of clearing of T. platyphylla woodland. Overall, the cumulative 

impact of the Stage 1 Legune development over and above the impact of the Ord Stages 2 and 3 and Sorby Hills 

proposals can thus be considered to be minimal in the context of currently approved developments.  

4.1.6 Terrestrial Fauna and Avifauna 

Potential cumulative impacts to terrestrial fauna and birds are predominantly related to the removal (or 

creation) of habitat through the Project and the external developments considered in this chapter. Numerous 

fauna assessments have been undertaken across the north-east Kimberley in recent years, to support the 

development of the external Projects considered in this chapter. It is noted that the Sorby Hills and Ord Stage 2 

development approvals are relatively recent and as such, have been assessed in depth through multiple 

approvals processes under the EPBC Act and State environmental protection legislation, including 

consideration of cumulative impacts.  

The potential terrestrial and avi-fauna impacts from clearing and activity on the Stage 1 Legune development 

footprint include: 

 Vegetation clearance leading to habitat loss or mortality. 

 Changes in floodplain hydrology leading to changes in wetland fauna habitat characteristics. 

 Changes in receiving environment water quality, due to increases in nutrient content and total suspended 

solids, leading to changes in estuarine shorebird habitat.  

 Disturbance associated with noise and visual stimulation. 

 Disturbance due to bird predation management strategies. 

 Degradation of habitat value or mortality due to introduced species. 
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 Due to distances and fundamental differences in vegetation, soil and habitat types there is not considered 

to be any potential for the project to contribute to cumulative impacts to terrestrial species such as the 

northern quoll or the various monitor lizards, and the non-waterbird (woodland) avian species such as 

Gouldian finch and red goshawk that are considered possible to occur in and around on Legune Station. 

Waterbirds and bats are discussed Section 4.1.6.1 and Section 4.1.6.2 respectively. 

4.1.6.1 Waterbirds  

The Project and the three nearby agricultural developments all contain habitat for waterbird species. No 

wetlands were identified in the Sorby Hills site. Ord Stage 1 and the Ord Stage 2 (which includes the Weaber 

Plain (Goomig) and the Knox Creek Plain developments) projects have required the establishment of flood 

irrigation systems in the Ord Valley, which have created habitat for waterbird species. For Ord Stage 2 in 

particular, the creation of tail water basins has also created habitat for water birds. As such it is considered that 

habitat creation for migratory waterbirds has occurred as a cumulative impact of the agricultural developments 

(D. Pearce, pers. comm 16/09/2016). 

The Legune coastal floodplain has been identified by the Northern Territory Government as a site of 

conservation significance because it supports internationally and nationally significant numbers of some 

waterbird species and exceeds internationally significant thresholds for some shorebird species. This was 

confirmed based on dry and wet season surveys for the Project. Importantly, the results of the waterbird 

assessments for the Project showed that the lowest density of waterbirds, and lowest waterbird species 

richness, was generally associated with the northern-most survey transects, where the majority of clearing is 

proposed to occur for the construction of the farms. As such, it was concluded that the Project will not result in 

a significant impact to nationally important aggregations of waterbirds, or other listed threatened and 

migratory species under the EPBC Act and TPWC Act. 

With regards to the potential for cumulative impacts on wetlands that support waterbirds, the Stage 1 Legune 

Grow-out Facility will result in the loss of ephemeral (wet season) wetlands that occur on Xerochloa (ricegrass) 

grassland and mixed closed-grassland/sedgeland. However, as described above in Section 4.1.5.6, these 

vegetation communities do not occur on any of the external development sites discussed in this chapter. As 

such the wetlands to be removed as a result of the Project are unique to Legune, and hence there is no 

potential for cumulative impact to the specific ephemeral wetlands found on Legune.  

4.1.6.2 Bare-rumped Sheathtail Bat  

With respect to bats, there is potential for cumulative impacts to one species, the Critically Endangered bare-

rumped sheathtail bat (BRSB) Saccolaimus saccolaimus. This species was identified flying over the Stage 1 

Legune Grow-out Facility Project Area in proximity to the proposed central facilities precinct and Village 

precinct. The Project will require the clearing of less than 1% of the woodland habitat for this species. Those 

areas of woodland proposed to be cleared (<1% ) did not have  hollow-bearing tree stags suitable for this 

species, unlike the areas of woodland to be retained outside of the proposed clearing footprint, and hence are 

likely to be comparatively less important for this species.  

The BRSB was identified as a priority species in the Knox Creek Plain EPBC approval 2014/7143, with potential 

habitat and unconfirmed recordings indicating a possible presence. Management actions to be applied to 

protect the BRSB on the Knox Creek Plain site include quarantining of habitat trees from clearing, or the 

meeting of specific offset requirements included in the approval. 

Given the management measures imposed for the Knox Creek Plain approval, and the very small scale of the 

potential impact to BRSB from the Project, it is considered unlikely that there will be any cumulative impacts of 

significance for this species.  
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Thus, due to scale, environmental management requirements (tail water basins) and monitoring activities in 

place on external projects, and differing vegetation and habitat types, the potential for cumulative impact on 

fauna is considered to be very limited.  

4.1.7 Estuarine and Marine Ecology 

As discussed in Sections 4.1.2 the cumulative impacts of Ord Stage 2 and 3 and Project Sea Dragon on water 

quality within the Keep River and Alligator Creek are considered to be negligible. As such there is considered to 

be very little potential for cumulative impacts associated with a reduction in water quality to any marine or 

intertidal species.  

Similar stringent water quality requirements to those imposed for Ord Stage 2 are expected to apply to Ord 

Stage 3 (Keep River Plain), should it proceed.  

The proposed sealing of Legune Road by the NT and WA governments to service Project Sea Dragon’s Stage 1 

Legune development, the proposed Sorby Hills mine, and Ord Stage 2 (Knox) and Stage 3 (Keep River Plain) 

farmlands is likely to result in increased recreational fishing at the Keep River and other locations, due to 

improved all-weather access. Management of recreational fishery access beyond the borders of Legune Station 

is beyond the scope and responsibility of Seafarms. However, 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 and potential third party interference with the Project. 

4.1.8 Freshwater Ecology 

Water quality targets in the Keep River have been established under the requirements of EPBC approvals 

2010/5491 (Weaber Plain) and 2014/7143 (Knox Creek Plain) with the explicit purpose of protecting aquatic 

fauna. Glyphis and Pristis threatened species protected under Commonwealth and NT legislation, as well as 

macroinvertebrates and fish, will not be impacted if the water quality targets derived as management response 

triggers under the ANZECC/ARMCANZ (200) guidelines are adhered to by the managers of these developments. 

As such, the freshwater ecology upstream of the Keep River tidal interchange and Alligator Creek will not be 

significantly impacted if the Weaber, Knox and Sorby Hills environmental approval conditions are met.  

The freshwater ecology in on-property water bodies on Legune Station are not impacted by the other, external 

developments considered here. 

Consequently, cumulative impacts of the Stage 1 Legune Grow-out Facility on freshwater ecological values over 

and above existing and proposed regional developments is expected to be minimal. 

The proposed sealing of Legune Road by the NT and WA governments to service Project Sea Dragon’s Stage 1 

Legune development, the proposed Sorby Hills mine, and Ord Stage 2 (Knox) and Stage 3 (Keep River Plain) 

farmlands is likely to result in increased recreational fishing at the Keep River and other locations, due to 

improved all-weather access. Management of recreational fishery access beyond the borders of Legune Station 

is beyond the scope and responsibility of Seafarms. However, 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 and potential third party interference with the Project. 

4.1.9 Waste Management 

There have been minimal waste management issues identified for Ord Stage 2 (Weaber and Knox Creek Plains). 

Residential domestic and sewage waste for limited on-site worker accommodation is managed according to 



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 4 - Cumulative Impact Assessment, Environmental Management and References 

Chapter 1 - Cumulative Impact  1 -18 

local government and Department of Health requirements. The Shire of Wyndham East Kimberley oversees 

these aspects of Ord Stage 2 activity, and provides waste management facilities for solid and liquid wastes. 

Furthermore, waste management in relation to Ord Stage 2 is independently audited on an annual basis under 

the Ministerial Statement 938 conditions applied by the WA Environmental Protection Authority. 

Mining waste generated by the proposed Sorby Hills mine will be managed according to Western Australian 

Department of Mines and Petroleum and Department of Environmental Regulation requirements, under the 

Sorby Hills mining approvals. This includes surface water monitoring to ensure no impacts of mining waste 

management upon neighbouring environs. The Sorby Hills PER (2013) expects no significant impacts as a result 

of the management arrangements applied to its tailings facilities. 

Waste generated by the Stage 1 Legune Grow-out Facility will be managed according to the Project Waste 

Management Strategy. Waste infrastructure on the site is limited to the existing landfill, off-site removal of 

other wastes, and there may be potential for unexpected findings of residual waste materials during 

construction of the project, as a result of the long history of pastoral operations on the site. 

There are not anticipated to be any cumulative impacts as a result of waste management. 

4.1.10 Air Quality 

No air quality issues have been considered for Ord Stage 2, other than farming-related dust (arising from land 

cultivation) and smoke (from clearing practices). This is partially due to the nature of the farming activities, and 

partially due to no residences (other than caretaker accommodation) being located or planned within at least 

10 kilometres of the Weaber and Knox Creek Plains. 

Dust emissions arising from the proposed Sorby Hills mine have been considered in the Sorby Hills PER (2013). 

Dust suppression systems will be implemented on site, in addition to a dust monitoring program. The 

implementation of the commitments contained in the Sorby Hills PER (2013) will minimise the risk of air quality 

issues arising.   

Emissions assessments and air quality risk analysis have been undertaken in detail for the Stage 1 Legune 

Grow-out Facility. These studies concluded that the only potential impacts on air quality are from dust 

emissions during construction and emissions from the (diesel-generated) power station during the operation of 

the Project. If not managed correctly, odour emissions may arise from the landfill, pond waste stockpiles or 

irrigation of sewage treatment plant effluent during operation. Standard dust management and mitigation 

measures will be implemented during the construction of the Project to minimise dust emissions.  

The remoteness of the Stage 1 Legune development, Ord Stage 2 farms and the proposed Sorby Hills mine, 

from each other combined with the low (predominantly dust-related) risk of air quality impacts, and the 

implementation of contemporary environmental monitoring and management requirements indicate a very 

low risk of cumulative impact arising in relation to air quality. 

4.1.11 Climate and Climate Change 

Climate change predictions for the region included increased mean sea levels contributing to more frequent 

inundation of the upper portion of tidal channel networks across intertidal flood plains, and increased risk of 

intense weather activity. Climate change poses a threat to the Project through sea level rise and increased risk 

of more intense (but perhaps less frequent) cyclonic activity. Seasonal variability and sea level change risk have 

been fully considered in the design of the Stage 1 Legune Grow-out Facility. 

Greenhouse gas emission calculations are not available for the Ord Stage 2, Ord Stage 3 or Sorby Hills 

developments. However, as discussed in Volume 2 Chapter 12, the estimated emissions of the Stage 1 Legune 
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Grow-out Facility project equate to 0.01% of the Australia’s total Greenhouse Gas (GHG) emissions (based on 

2014) data, and 0.58% of the Northern Territory’s GHG emissions (relative to the same time frame). 

In the absence of GHG data for the external developments considered this assessment, cumulative impacts of 

the proposed projects in relation to climate change can be considered on a relatively broad scale, and, at this 

level, the proposed changes to land management systems (that is, less open-plain pastoral fires due to 

increased agricultural activity) may lead to reduced GHG emissions over the area to be developed for 

agriculture. 

As such, the expected regional cumulative impact of climate change is limited to that of the Stage 1 Legune 

Grow-out Facility development alone, given that a reduction in pastoral burning on lands converted to 

agriculture could potentially have a positive or neutral impact. 

4.1.12 Noise and Vibration 

As discussed in Volume 2, Chapter 13, no blasting is required to be undertaken as part of the construction 

and/or operation of the Stage 1 Legune Grow-out Facility, and there will be no impact on any potentially 

sensitive receptors as a result of vibration.  

As Legune Station is remote, the only potentially sensitive receptors to noise generated by the construction 

and operation of the Project are the Legune Station homestead and the proposed accommodation village, 

which, based on the results of the modelling, are not expected to be significantly affected by noise during 

construction or operational phases of the Project.  

Standard noise management and mitigation measures will be implemented during the construction and 

operation of the Stage 1 Legune Grow-out Facility, to minimise noise emissions. Nearby, potential noise 

implications from the Sorby Hills project will be managed through actions proposed in the Sorby Hills PER.  

Given the remote nature of the sites from each other, there is no potential for cumulative effects of noise. 

4.2 SOCIAL, ECONOMIC AND CULTURAL IMPACTS 

4.2.1 Socio-economic 

The developments considered in this cumulative impact assessment each offer the potential for regional 

economic and social benefit, primarily through the provision of jobs and demand for local services. The social 

and economic impacts relating to the Stage 1 Legune Grow-out Facility are discussed in Volume 3, Chapter 1. 

The Sorby Hills proposal offers the benefits of employment in Kununurra and Wyndham (through the export of 

product at Wyndham Port).  The proximity to Kununurra, and the recent and pending closure of a number of 

local mines, will allow for the retention of mine-experienced personnel (and their families) in the community. 

The economic and social benefits of the Ord Stage 2 development have been widely documented. Since project 

commencement in 2010, approximately $330M in WA government funding has been invested in the East 

Kimberley with a focus on regional development outcomes. Supplementing this was $195M in Commonwealth 

government funding for infrastructure upgrades (for example, at Kununurra District High School, Wyndham 

jetty and Kununurra Hospital) designed, in part, to improve remote living conditions for current and future 

employees, their families, and support services, and also to address the social and economic disadvantages 

experienced in the region – particularly by Aboriginal people. Employment and training were key foci of both 

investments. 

The cumulative social and economic impact of the Stage 1 Legune Grow-out Facility allows for positive 

economic growth in a region that is not only isolated, but also sees significant disadvantage in its Indigenous 
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population. Each of the external developments discussed here has obligations and commitments under land 

access or other arrangements (including Indigenous Land Use Agreements [ILUAs]) including employment and 

contracting opportunities and local/regional purchasing policies. 

Consequently, the social and economic impact of an investment at the scale of the Stage 1 Legune Grow-out 

Facility is considered to be complementary to the existing and planned projects, which, combined, will lead to 

positive economic and social outcomes.  

4.2.2 Historical and Cultural Heritage 

Cultural heritage impacts are considered for each of the external developments (Weaber Plain, Knox Creek 

Plain, Sorby Hills and Keep River Plain) on a case by case basis under relative Aboriginal Heritage Acts for 

Western Australia and the Northern Territory, while the Commonwealth Native Title Act 1993 also applies for 

the majority of the developments considered in this cumulative impact assessment (note – the Sorby Hills 

tenements pre-date the Native Title Act 1993).  

A Heritage Protection Agreement was established between former owners of the Sorby Hills mining tenement 

and Traditional Owners of the Sorby Hills area, while the current owners are committed to an ILUA with MG 

Corporation on behalf of the MG people.  

Recompense for Traditional Owners is dealt with through relevant ILUAs applying to, or to be applied to, the 

various development areas. 

The Weaber and Knox Creek Plain areas are subject to the Ord Final Agreement, an ILUA negotiated and agreed 

in 2005 between the WA Government, MG people and Consolidated Pastoral Company (as owners of Carlton 

Hill and Ivanhoe Stations).  

As such, the cumulative impact on heritage matters and Aboriginal land access has been only partially 

considered on a regional scale (that is, through the Ord Final Agreement, covering a substantial portion of the 

land supporting the WA-based developments discussed here). However, by engaging and negotiating with 

Traditional Owners through the Northern Land Council, Project Sea Dragon is endeavouring to ensure any 

cumulative impacts arising due to the Stage 1 Legune Grow-out Facility are within parameters acceptable to 

the Traditional Owners. 

4.2.3 Human Health and Safety 

Workplace health and safety risks are discussed in Volume 3, Chapter 3, and will be managed according to 

statutory and best practice requirements. 

No cumulative risks are anticipated around issues of Human Health and Safety, other than those risks 

associated with increased traffic movements (Section 4.2.4). 

4.2.4 Traffic and Transport 

The proposed upgrading of the Moonamang (WA side of the border)/Cave Springs Road (NT side of the border) 

by the WA and NT governments to service the Stage 1 Legune Grow-out Facility development, the proposed 

Sorby Hills mine, and Ord Stage 2 (Knox) and Stage 3 (Keep River Plain) farmlands is required to service the 

developments and transport product to various ports. SMPL proposes the transport of lead concentrate (in 

sealed containers) via road to the Wyndham Port Facility, while the respective farm developments will continue 

to expand their productivity and road freight requirements as more farms are commissioned. 

Consequently, there is a likely cumulative impact of the local projects relating to traffic and transport. 

However, the upgrading of part of Moonamang Road, the Cave Springs Road by the WA and NT governments 

will ensure that the entire route is of an appropriate standard and capacity to accommodate the needs of the 
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Stage 1 Legune Grow-out Facility and the external developments considered in this Cumulative Impact 

Assessment.  

Management of this impact is the responsibility of relevant road managers in the NT and WA, with road safety 

managed under respective statutory requirements in each jurisdiction. 

4.2.5 Amenity 

Social amenity impacts and implications arising from the Stage 1 Legune Grow-out Facility development relate 

largely to issues associated with community access for camping and recreational fishing. Traditional land uses 

will be maintained under Native Title and ILUA requirements. 

Due to the remoteness of the Stage 1 Legune development location, and that of the Weaber Plain, Knox Creek 

Plain, Sorby Hills and Keep River Plain development areas, other amenity issues are not anticipated.  
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5 MITIGATION AND MONITORING 

This chapter has assessed the potential for cumulative impacts arising from the proposed Stage 1 Legune Grow-

out Facility and other external developments operating, or planned, for the region.  

The Weaber Plains (Goomig farmlands), Knox Creek Plain and Sorby Hills developments have all been granted 

government environmental and other approvals since 2010. As such, consideration of cumulative impacts, and 

where required, mitigation and monitoring requirements for them have already been accommodated in their 

permits and approved management plans. Specific impacts relating to the Stage 1 Legune project will be 

monitored and managed according to the Environmental Management Plan outlined in this EIS.  

Cumulative social and economic change, likely to predominantly occur in Kununurra, will be monitored through 

existing mechanisms including Kimberley Development Commission analysis and reporting. As the Legune 

development is the only NT located project considered in this cumulative impact assessment, there are no 

cumulative impacts to the NT envisaged. 

Consequently, no specific cumulative impact monitoring and mitigation actions are proposed. 

6 COMMITMENTS  

As there is limited potential for cumulative environmental impacts arising from construction and operation of 

the Project and other external developments in the region, no monitoring and management measures, or 

commitments specific to cumulative impacts are considered necessary.  
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7 CONCLUSIONS  

This chapter considered the potential for cumulative impacts arising from the Project in the context of the 

existing and potential external developments in the region.  

Due to fundamental land system differences – that is, that the coastal floodplain required to facilitate the 

Stage 1 Legune Grow-out Facility differs significantly from the landforms that underlie the external projects 

considered– the potential for cumulative environmental impacts to any given species, community, habitat or 

soil type are relatively limited.  

Hydrodynamic modelling of potential cumulative water quality impacts showed that the cumulative impacts of 

Ord Stage 2 and 3 and Project Sea Dragon on water quality within the Keep River and Alligator Creek will be 

negligible. 

The potential cumulative impacts on waterbirds have been considered. The Legune coastal floodplain supports 

internationally and nationally significant numbers of some waterbird species. The Stage 1 Legune Grow-out 

Facility will result in the some loss of ephemeral (wet season) wetlands that occur on Xerochloa (ricegrass) 

grassland and mixed closed-grassland/sedgeland. However, as these vegetation communities do not occur on 

any of the external development sites discussed in this chapter there is no potential for cumulative impact to 

the specific ephemeral wetlands found on Legune.  

The potential for cumulative impacts to the critically endangered bare-rumped sheathtail bat found on the 

Project site and considered to be potentially present on the Knox Creek Plain development site will be 

managed through the EPBC conditions applied to the Knox development, and through mitigation and 

management measures applied to the Project site that are outlined in this EIS and the Project EMP. 

Furthermore, the area within the Project footprint is considered to be an area of comparatively lower habitat 

value, and constitutes a minor proportion of the total potential habitat for this species (<1% ), hence impact is 

considered minimal. 

Groundwater modelling for the Weaber and Knox Creek Plains Developments indicates cumulative impacts will 

arise from clearing and farming these areas. However, as no groundwater impacts are expected as a result of 

the Stage 1 Legune Grow-out Facility, there is no potential for the Project to contribute to any cumulative 

impact. 

Cumulative economic and social impacts are expected to be positive, while Aboriginal heritage and cultural 

considerations will be managed under the guidance of Traditional Owners and relevant Native Title and 

Aboriginal heritage legislation (for both the NT and WA). This will be undertaken to ensure any cumulative 

impact is within limits acceptable to the Gajirrabung peoples, and is a primary focus of the activity of Seafarms 

in developing the Stage 1 Legune Grow-out Facility project. 

 

 

 

 

 

 


