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1 INTRODUCTION  

This chapter addresses the potential air quality impacts arising from the construction and operation of the 

Stage 1 Legune Grow-out Facility (the Project or the Project Area). A detailed air quality assessment for the 

Project has been undertaken by GHD and is included as Volume 5, Appendix 18 (GHD 2016). 

1.1 TERMS OF REFERENCE ADDRESSED IN THIS CHAPTER 

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

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

TABLE 1 TERMS OF REFERENCE 

Section Terms of Reference Chapter Section 

3.1 Physical and Biological  

 Existing aspects to be discussed must include:  

 air quality (e.g. receptors sensitive to air quality, dust) Section 2 

4.9  Other Risks  

4.9.1  Air  

 The Proponent should assess the impacts of the Project on air quality, including 

the following: 

 

 ambient air quality (in particular the PM10 fraction) Section 4.1 

 dust Section 4.1 

 odour/gases Section 4.2 

Risks to air quality may arise from emissions of chemicals, particulates or 

biological materials from: 

 

 product and waste storage Section 3.2 

 general vehicle movements Section 3.2 

 wind erosion mobilising dust from exposed surfaces, such as from laydown 

areas, access tracks and sites of vegetation clearing. 

Section 3.2 

The assessment should be informed by meteorological information applicable to 

air quality in the Project area. 

Section 2 

The EIS should outline measures for managing and monitoring the impacts of air 

quality, including dust suppression strategies and monitoring of dust impacts. 

Section 5 

A discussion of existing variability in air quality target parameters, such as the 

impact of seasonal smoke haze, should be included in a relevant section of the 

EIS.  

Section 2 

 Details of the proposed air monitoring, including technique, location, frequency 

and details of laboratory undertaking analysis, target parameters, and proposed 

reactive management tied to monitoring thresholds, should be provided. 

Environmental 

Management 

Plan (Volume 4, 

Chapter 3) 
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2 EXISTING ENVIRONMENT 

2.1 METEOROLOGY  

The Project Area has a tropical climate consisting of a wet season and a dry season. The dry season extends 

from April to September and is characterised by moderate temperatures, low humidity and dry conditions. 

Conversely, the wet season which extends from October to March is characterised by high temperatures and 

humidity. Tropical cyclones, thunderstorms and monsoon rains are common during the wet season.  

The wet and dry seasons also display different wind patterns. Figure 1 and Figure 2 show the wind roses 

generated using the The Air Pollution Model (TAPM) for the dry and wet seasons on Legune Station (GHD 

2016). 

The dry season wind rose for Legune Station shows strong winds from the east and south-east direction (Figure 

1). In contrast, the wet season wind rose shows the predominant winds coming from the north and north-west 

direction (Figure 2).  

 

FIGURE 1 DRY SEASON (APRIL TO SEPTEMBER) WIND ROSE FOR LEGUNE STATION 
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FIGURE 2 WET SEASON (OCTOBER TO MARCH) WIND ROSE FOR LEGUNE STATION 

2.2 AIR QUALITY  

Background air quality data was required to characterise the existing environment at Legune Station and model 

the potential impact of the Project on air quality. As there is no air quality monitoring data for the Project Area 

or surrounds, air quality data was required to be sourced elsewhere. The only available long term air quality 

data in the Northern Territory is from the Darwin region from two sites, Palmerston and Winillie. The 

Palmerston site is located out of Darwin to the west of Palmerston while the other site at Winillie is located at 

the airport. The air quality data from the Palmerston site was considered to be more representative of the 

conditions at Legune Station and as such was used as the background data for the air quality assessment.  

The air quality data from Palmerston shows that in general air quality is excellent in the wet season and poor 

during the dry season. The Northern Territory Ambient Air Quality Monitoring Report produced by the 

Northern Territory Environment Protection Authority (NT EPA) states that the primary air pollutant in the 

Darwin region are particulates generated by bushfires and fuel reduction burns. It is expected that this would 

also be the case in Project Area due to the large areas of vegetation surrounding the site.  

Other existing sources of air pollutants which may potentially affect the air quality of the Project Area include: 

 sea-salt as an aerosol from the surrounding coastal environment 

 dust from land clearing activities.    

The average daily PM10 concentration for the dry season based on the air quality data collected at the 

Palmerston site is 23.8 µm/m
3
.  
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3 METHODS 

A summary of the methods used to assess the impacts of the Project on air quality is summarised in Sections 

3.1 to 3.5 below and described in more detail in Volume 5, Appendix 18.  

3.1 SENSITIVE RECEPTORS 

For the purposes of this assessment, potentially sensitive receptors have been considered as those nearby 

human settlements which will be inhabited during the construction and/or operational phases of the Project.   

As the Project Area is remote, the only potentially sensitive receptors in relation to air quality are the Legune 

Station homestead and the proposed accommodation village. The Legune Station homestead is located over 

15 km from the grow-out centre. The accommodation village which will be constructed as part of the Project 

will be located approximately 18 km from the grow-out centre. The location of the Legune Station homestead 

and the proposed accommodation village is shown on Figure 3.   

3.2 AIR EMISSIONS INVENTORY 

An inventory of the potential sources of air pollutants, the air pollutants emitted from each source and their 

concentration and rate of the air pollutants emitted was compiled for the construction and operational phases 

of the Project. 

3.2.1 Construction  

The primary emission generated during the construction of the Project will be dust. Dust emissions are likely to 

be generated through: 

 mechanical disturbance from vehicles and equipment 

 wind erosion of exposed, disturbed soil surfaces.  

Potential impacts from dust emissions from the Project fall into two categories: 

 Potential health impacts attributable to respirable particles of dust with an aerodynamic equivalent 

diameter of 10 microns or less, otherwise referred to as PM10. These fine fractions of dust are small 

enough to pass through the nose and throat and once inhaled can cause serious health effects.  These 

particles have maximum impact under light winds and stable atmospheric conditions which occur most 

commonly overnight or early in the morning.  

 Potential amenity impacts from the presence of total suspended particles (TSP) greater than 35 microns. 

These larger suspended dust particles may affect amenity by way of reducing visibility while in the air 

column and soiling of materials via dust deposition. Amenity impacts are likely to be most marked in high 

wind conditions when larger particles may be suspended. 

Other emissions associated with the construction of Project include those emissions generated from vehicles 

and mobile plant equipment during construction. These emissions will be discontinuous, transient and mobile 

and will be significantly less than the dust emissions emitted during construction. Consequently the assessment 

of potential air quality impacts associated with the construction of the Project has focussed on the dust 

emissions. 

Dust emissions for each construction area has been calculated using generic emission factors based on typical 

construction activities and the area to be cleared for each Project component (Western Regional Air 



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 10 - Air Quality  10-5 

Partnership 2006).  The TSP and PM10 emission rates for the different Project construction areas are presented 

in Table 2. 

TABLE 2 DUST EMISSION FACTORS FOR CONSTRUCTION AREAS 

Construction Area Total Source Emission (grams/second) 

TSP PM10 

Grow-out farms and IFRPs 18.2 9.1 

Central facilities 3.8 1.9 

Village 0.05 0.02 

Intake channel 2.2 1.1 

Settlement pond 18.2 9.1 

Freshwater conveyance channel 0.3 0.1 

Legune Access Road and central 

services road 

0.3 0.1 

Main feeder channel 1.7 0.9 

3.2.2 Operation  

Emissions from the operation of the Project will result primarily from the operation of the power station 

located at the central facilities.  The power station will consist of 12 CAT3516C diesel generators, operating 

concurrently. The capacity of thermal engines is expected to be 17.5 megawatts (MW).  

Emissions from the diesel generators were obtained from the product specifications and are summarised in 

Table 3.  

TABLE 3 DIESEL GENERATION EMISSIONS    

Pollutant Emissions (grams/second) -  

1 generator 

Emissions (grams/second) -  

12 generators 

Nitrogen oxides (NOx) 4.302 51.625 

Carbon monoxide (CO) 0.311 3.732 

Hydrocarbons  0.016 0.192 

Particulate Matter 0.016 0.192 

The most important air pollutant generated by the Project, based on the ratio of its emission rate, are nitrogen 

oxides. Oxides of nitrogen released during fuel combustion sources comprise primarily of a range of oxidised 

nitrogen compounds including nitric oxide (NO), nitrogen dioxide (NO2) and nitrous oxide (N2O). Of these, NO2 

is considered to be the most important pollutant as it has the potential to adversely affect human health. NO 

and N2O are not considered harmful human health, N2O however is a significant greenhouse gas and is 

assessed further in the Climate and Climate Change Chapter in Volume 2, Chapter 11. 

Consequently the assessment of potential air quality impacts associated with the operation of the Project has 

focussed on the NO2 emissions from the power station at the central facilities. 
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3.3 AIR EMISSIONS MODELLING 

3.3.1 Construction  

Concentrations of PM10 were modelled for Project construction areas including the grow-out farms, IFRPs, 

central facilities, the Legune Access Road, the central service road, freshwater conveyance channel, the main 

feeder channel and the intake channel. Dust deposition rates were also modelled for the grow-out farms and 

IFRPs. 

The predicted maximum 24 hour average ground-level concentrations of PM10 were modelled for those 

construction areas that will be fixed in location; namely the grow-out farms, IFRP and central facilities. For 

pieces of linear infrastructure however, that will be constructed progressively (i.e. the Legune Access Road, the 

central service road, freshwater conveyance channel, the main feeder channel and the intake channel) the 

concentrations of PM10 will depend on the location of construction. Therefore, the approach taken was to 

model the concentration of PM10 as a function of the distance from construction at any given point along the 

alignments of these pieces of infrastructure. 

Concentrations of PM10 were only modelled for the dry season, as construction activities will only occur during 

this period. The modelling was based on a worst case scenario using the worst case dust generation conditions 

during the worst case meteorological conditions. Actual concentrations of dust would be dependent on 

background dust levels and local meteorological conditions.  

3.3.2 Operation 

The worst case pollutant generated through the operation of the Project is NO2 produced from the operation 

of the power station located at the central facilities. Maximum predicted 1 hour ground level concentrations of 

NO2 were modelled for the central facilities.  

The modelling was based on a worst case scenario and assumes nitrogen oxide emissions at a 100% NO2/NOX 

ratio. 

3.4 AIR QUALITY CRITERIA 

The Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales (the Approved 

Methods) (NSW Department of Environment and Conservation 2005) have been used to assess the impacts of 

the Project on air quality in the absence of any specific guidance in the Northern Territory. Table 4 outlines the 

assessment criteria prescribed within the Approved Methods that have been used to assess the impact of the 

Project on air quality.  

TABLE 4 AIR QUALITY ASSESSMENT CRITERIA 

Pollutant Averaging Period Criteria 

PM10 24 hours 50 µm/m
3
 

Annual 30 µm/m
3
 

Dust deposition Annual 2 g/m
2
/month 

NO2 Hourly 246 µm/m
3
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3.5 ODOUR EMISSIONS 

Odour impacts from Project are most likely to result from:  

 Pond sediment resulting from the draining of the grow-out ponds. The pond sediment, which comprises of 

silt sedimentation, uneaten prawn feed and prawn waste, will be picked up from the pond floor and 

moved to a designated area in the biosecurity zones between the grow-out-farms.  

 The proposed landfill for the Project. The site of the proposed landfill is located approximately 1.5 km to 

the south of the Legune Station Homestead. 

The Approved Methods also defines odour assessment criteria and specifies how they should be applied in 

dispersion modelling to assess the likelihood of nuisance impact arising from the emission of odour. The choice 

of assessment criteria is dependent on the population of the affected area as shown in Table 5. 

TABLE 5 ODOUR ASSESSMENT CRITERIA 

Population of Sensitive Receptor Odour Performance Criteria (nose response odour 
certainty units at 99th percentile

1
) 

Single residence (≤ ~2 people) 7 

~10 people 6 

~30 people 5 

~125 people 4 

~500 people 3 

Urban (≥ ~2,000 people) 2 
1 This is a prediction of the odour level that may occur 1% of the time, or one hour in one hundred. Odour performance criteria are 

designed to be precautionary, so that impacts on sensitive receptors can be minimised.  

The nearest residential sensitive receptor has been identified as Legune Station Homestead. The homestead is 

located over 15 km from the farm ponds that have odour generating potential. The proposed accommodation 

facilities are over 20 km from the farm ponds. The relevant criteria for the Legune Station homestead is 7 

odour units (OU) and 4 OU for the accommodation village. 

3.5.1 Sewage Treatment Plant Odour 

Odorous emissions could also occur from sewage treatment plants, though generally only when the plants are 

not operating efficiently, as long as a suitable off-set distance is applied. The Recommended Separation 

Distances for Industrial Residual Air Emissions (EPA Victoria 2013) recommends a separation distance based on 

the equivalent population, with results shown in Table 6, for 'mechanical/biological wastewater treatment 

plants'. 

TABLE 6 RECOMMENDED PRELIMINARY SEPARATION DISTANCES - SEWAGE 
TREATMENT PLANTS 

Location Flow (L/day) EP Separation Distance (m) 

Accommodation Village 122 kL/day 610 ~100 

Central Facilities Average 2.5 kL/day 12.5 ~30 

Farm Services Average 3.6kL/day 18 ~30 

These offset distances will be applied, unless more detailed analysis shows a lower distance can be managed 

without impacts. 
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4 ASSESSMENT OF POTENTIAL IMPACTS 

4.1 AIR EMISSIONS 

4.1.1 Construction  

 PM10 4.1.1.1

Based on the emissions inventory for the Project, (Section 3.1), PM10 was determined the worst case pollutant 

during the construction phase of the Project.  

Grow-out Farms and Internal Farm Recycling Ponds 

As construction of the grow-out farms and IFRPs will occur progressively, the dust contour will move around 

the site as construction moves around the site. The predicted PM10 dust contour for the grow-out farms and 

IFRPs was modelled on a 500 m by 500 m work area. This contour was then used to calculate the maximum 

distance in four directions (i.e. north, south, east and west) from the construction area where the 50 µg/m
2
 

criteria for PM10 would be exceeded. These distances were then applied to create a contour around the whole 

of the grow-out farms and IFRPs as shown in Figure 4. 

The maximum distance where the 50 µg/m
2
 criteria for PM10 may be exceeded is 380 m to the west of the 

grow-out centre. As the two sensitive receptors, the Legune Station homestead and the accommodation 

village, are located well outside the assessment criteria contour, they will not be adversely impacted by PM10 

emissions from the construction of the grow-out centre. 

Central Facilities 

The predicted PM10 24 hour dust contour in which the 50 µg/m
2
 criteria for PM10 is exceeded for the 

construction of the central facilities is shown on Figure 5. The dust contour assumes that the entire central 

facilities site will be under construction at once. 

The maximum distance where the 50 µg/m
2
 criteria for PM10 may be exceeded is approximately 400 m to the 

north-west of the central facilities. The contour also extends 200 m to the south of the central facilities. As the 

two potentially sensitive receptors, the Legune Station homestead and the proposed accommodation village 

are located well outside the assessment criteria contour, they will not be adversely impacted by PM10 emissions 

from the construction of the central facilities. 
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FIGURE 3 LOCATIONS OF SENSITIVE RECEPTORS  
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FIGURE 4 PREDICTED MAXIMUM 24 HOUR AVERAGE GROUND-LEVEL CONCENTRATIONS 
OF PM10 FOR THE CONSTRUCTION OF THE GROW OUT FARMS AND IFRPS 
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FIGURE 5 PREDICTED MAXIMUM 24 HOUR AVERAGE GROUND-LEVEL CONCENTRATIONS 
OF PM10 FOR THE CONSTRUCTION OF THE CENTRAL FACILITIES 
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Legune Access Road, Central Service Road and the Freshwater Conveyance Channel 

The dust impacts resulting from the construction of the Legune Access Road, central services road and 

freshwater conveyance channel are anticipated to be similar as the construction footprints for these areas are 

of a similar size and shape. Therefore for the purposes of this assessment the Legune Access Road, central 

services road and freshwater conveyance channel have been assessed together. 

As construction will occur progressively along the Legune Access Road, central services road and freshwater 

conveyance channel alignments, dust emissions will move depending on the location of construction. 

Therefore the concentration of PM10 has been modelled as a function of the distance from construction at any 

given point along the road or channel alignment (Figure 6). This modelling is based on a worst case scenario 

and is dependent on background dust levels and local meteorology on the day.  

FIGURE 6 PM10 CONCENTRATION AND DISTANCE FROM LEGUNE ACCESS ROAD, CENTRAL 
SERVICE ROAD AND FRESHWATER CONVEYANCE CHANNEL CONSTRUCTION 
AREAS 

The maximum distance at which the 50 µg/m
2
 criteria for PM10 may be exceeded, when taking into account

background concentrations of PM10, is 140 m from any point along the Legune Access Road, central services 

road and freshwater conveyance channel alignments. As there are no sensitive receptors within 140 m of any 

point along these alignments, no adverse dust impacts are anticipated from the construction of the Legune 

Access Road, central services road and freshwater conveyance channel. 

Main Feeder Channel and Intake Channel 

The construction of main feeder channel and the intake channel will also occur progressively and the dust 

emissions will move depending on the location of construction.  Therefore the concentration of PM10 has been 

modelled as a function of the distance from construction at any given point along the main feeder channel 
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(Figure 7) and intake channel (Figure 8). This modelling is based on a worst case scenario and is dependent on 

background dust levels and local meteorology on the day.  

FIGURE 7 PM10 CONCENTRATION AND DISTANCE FROM MAIN FEEDER CHANNEL 
CONSTRUCTION AREA 

FIGURE 8 PM10 CONCENTRATION AND DISTANCE FROM INTAKE CHANNEL 
CONSTRUCTION AREA 
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The maximum distance at which the 50 µg/m
2
 criteria for PM10 may be exceeded, when taking into account

background concentrations of PM10, is 280 m from any point along the main feeder channel and 320 m from 

any point along the intake channel. As there are no sensitive receptors within these distances at any point 

along these alignments, no adverse dust impacts are anticipated from the construction of the main feeder 

channel. 

 Dust Deposition  4.1.1.2

Dust deposition (i.e. the amount of dust particles that settle on the ground surrounding the construction area) 

has been modelled for the construction of the grow-out farms.  

The worst-case predicted monthly dust deposition (g/m
2 

/month) around the grow-out farms is shown in 9. The 

maximum distance where the 4 g/m
2
/month criteria is exceeded is 120 m to the west of the grow-out farms. 

The two sensitive receptors, the Legune Station homestead and the accommodation village are located well 

outside the assessment criteria contour and will not be adversely impacted by dust deposition resulting from 

the construction of the grow-out centre. 

4.1.2 Operation 

 NO2 4.1.2.1

The predicted maximum 1 hour ground level concentrations of NO2 around the central facilities is shown on 

Figure 10. The contour in which the 246 µm/m
3
 criteria for NO2 is exceeded is shown on Figure 10. This contour

is contained entirely within the central facilities and no sensitive receptors outside of the central facilities 

would be impacted by NO2 emissions. The 246 µm/m
3
 criteria for NO2 is an environmental criteria and does not

apply to workplaces such as the central facilities.  

4.2 ODOUR EMISSIONS 

As discussed in Section 3.5, odour impacts are most likely to result from the pond waste stockpiles at the grow-

out farms and the proposed landfill site. The Legune Station homestead and proposed accommodation village 

are located 15 km and 18 km respectively from the grow-out farms where the pond waste will be stockpiled. 

Given the intervening distance, odour impacts are not at anticipated at these sensitive receptors.   

Similarly, no odour impacts from the landfill are anticipated the accommodation village as it is located 12 km to 

the west of the proposed landfill. The Legune Station homestead however, is located 1.5 km north of the 

proposed landfill site. Odour impacts from the landfill are not anticipated at the Legune Station homestead 

given the relatively small scale of the landfill and the prevailing wind conditions (east and south-east direction 

in the dry season and north and north-west in the wet season).   

Odorous emissions could also occur from sewage treatment plants, though no impacts are anticipated as 

suitable off-set distances, in accordance with the recommended separation distances for Industrial Residual Air 

Emissions (EPA Victoria, 2013) will be complied with.  



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 10 - Air Quality  10-15 

FIGURE 9 PREDICTED MONTHLY DUST DEPOSITION FOR THE GROW-OUT FARMS AND 
IFRPS 



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 10 - Air Quality  10-16 

FIGURE 10 PREDICTED MAXIMUM 1 HOUR GROUND-LEVEL CONCENTRATIONS OF NO2 
AROUND THE CENTRAL FACILITIES 
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5 MITIGATION AND MONITORING 

5.1 AIR EMISSIONS 

While there are no anticipated air quality impacts on potentially sensitive receptors, the following measures 

will be implemented to manage and mitigate emissions, specifically dust emissions, generated from the 

Project: 

 Water will be applied periodically to unsealed road and construction area surfaces used for mobile plant 

and vehicle traffic. 

 Misting water sprays will be used in areas where earthworks are being conducted. 

 Speed limits will be enforced for all vehicles on unsealed roads. 

 Vegetation clearing will be limited and exposed areas revegetated, where possible. 

 Physical barriers will be erected around dust generating activities. 

 Dust suppressants will be applied to stockpiled dirt if pile is inactive for extended periods. 

 Construction water will be pumped close to earthworks, to minimise traffic and long road hauls. 

 Temporary camps and construction laydown areas will be located close to earthworks. 

 Weather reports will be checked daily to enable action to be taken immediately if conditions change. 

 Control measures will be implemented to that ensure that dust problems do not occur while the site is 

unattended, e.g. at night or on weekends. 

 A site ‘shut down and cover up’ policy will be implemented during periods of extreme weather conditions. 

5.2 ODOUR 

While there are no anticipated odour impacts on potentially sensitive receptors, the following measures will be 

implemented to manage and mitigate odour potentially arising from the pond waste stockpiles: 

 Pond sediment will be allowed to dry sufficiently prior to disturbance 

 Sediments that are likely to be odorous will not be disturbed when wind direction and speed are likely 

disperse the odour (i.e. not on poor dispersion light wind days). 

 These offset distances recommended for sewage treatment plants will be applied, unless more detailed 

analysis shows a lower distance can be managed without impacts. 
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6 COMMITMENTS 

The proponent commits to implementing standard dust management and mitigation measures as outlined in 

Section 5.  

7 CONCLUSION 

The only potential impacts on air quality are from dust emissions, most notably PM10, during construction and 

emissions from the power station during the operation of the Project. Odour emissions may arise from the 

pond waste stockpiles during operation. 

As Legune Station is remote, the only potentially sensitive receptors to these emissions are the Legune Station 

homestead and the proposed accommodation village. Given the distance between the Project and the Legune 

Station Homestead and the proposed accommodation village there will be no impact on air quality or odour at 

either of these potentially sensitive receptors.  

Standard dust management and mitigation measures will be implemented during the construction of the 

Project to minimise dust emissions.  


