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1. Introduction 
1.1 Project Description 

Seafarms Group Limited (Seafarms) propose to construct and operate a prawn Grow-out 
Facility at Legune, Northern Territory (‘the proposal’). CO2 Australia Limited (CO2 Australia) 
have been engaged by Seafarms to produce an Environmental Impact Statement for the 
proposal.  

This report has been prepared by GHD Pty Ltd, on behalf of CO2 Australia, to provide an 
assessment of construction and operational air quality impacts associated with the proposal as 
an input into the Environmental Impact Statement. The air quality assessment has been 
undertaken to address Section 4.9.1 Air Quality of the Terms of Reference. 

The key project components include the supply of water through the intake channels to the 
growing and harvesting of prawns in the grow-out ponds, and the subsequent discharge of 
water at the outfall. Ancillary infrastructure, such as accommodation, workshops, stores, roads 
and power are also considered. 

1.2 Subject site 

The Project is proposed to be located at Legune Station in the Northern Territory (NT). Legune 
Station comprises NT Portion 798 and Portion 3222 in the Victoria River District. Legune Station 
is currently used for cattle grazing under a pastoral lease. The pastoral lease has an area of 
approximately 189,000 ha and the land is located near the western border of the Northern 
Territory. Road access to the site is from Western Australia (WA). The nearest town, including 
police, fire and emergency services is Kununurra (106 km by road). The nearest port is 
Wyndham (212 km by road). The project is located wholly within the Victoria Daly Local 
Government Area. The location of the site is shown in Figure 1-1. 

1.3 Scope and limitations 

The scope of works for this assessment included: 

 An initial review of project information provided covering the facility layout and the 
operational sequence, including any site layout plans and sensitive receptors 

 Synthesis of meteorological data for the site using The Air Pollution Model (TAPM) and a 
review of meteorology in the area 

 Summarised background air quality data for use in the assessment obtained from NT 
Government 

 Developed an inventory of emission rates for construction and operation of the project. 
This included dust and power generation emissions  

 Conduct a Level 2 modelling assessment to predict dust impact TSP, PM10, dust 
deposition using National Pollutant Inventory (NPI) emission factors) at the nearest 
residences for existing and proposed scenarios 

 Determine if compliance to the EPA criteria are met 

 Reporting on the analyses conducted above. 
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1.3.1 General and legal 

This report: has been prepared by GHD for CO2 Australia and may only be used and relied on by CO2 
Australia for the purpose agreed between GHD and the CO2 Australia as set out in section 1.3 of this 
report. 

GHD otherwise disclaims responsibility to any person other than CO2 Australia arising in connection with 
this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered 
and information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation 
to update this report to account for events or changes occurring subsequent to the date that the report was 
prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 
GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by CO2 Australia and others who 
provided information to GHD (including Government authorities), which GHD has not independently 
verified or checked beyond the agreed scope of work. GHD does not accept liability in connection with 
such unverified information, including errors and omissions in the report which were caused by errors or 
omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on information obtained 
from, and testing undertaken at or in connection with, specific sample points. Site conditions at other parts 
of the site may be different from the site conditions found at the specific sample points. 
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2. Legislative requirements 
2.1 Overview 

There is no specific guidance in the Northern Territory for the assessment and management of 
air quality impacts. In lieu of this, relevant national and state guidance was adopted for this 
assessment and is discussed below.    

2.2 Guidelines 

In the absence of any specific guidance from the NT Government the following method of 
assessment has been utilised: 

 The Approved Methods for the Modelling and Assessment of Air Pollutants in New South 
Wales (‘the Approved Methods’) (DEC, 2005) lists the statutory methods for modelling 
and assessing emissions of air pollutants from stationary sources in NSW.  

The Approved Methods documents easy to follow procedures and methodologies to assess the 
suitability of projects from an air quality objective. The air quality criteria in the Approved 
Methods are the same as in Victorian and Queensland guidance for all commonly assessed 
pollutants and dust.  

2.3 National Air Quality 

The National Environment Protection Council of Environmental Ministers, now the National 
Environment Protection Council (NEPC), set uniform standards for Australian ambient air in 
February 2016. These are known as the National Environment Protection (Ambient Air Quality) 
Measure, also known as Air NEPM, which sets non-binding1 standards and ten-year goals (i.e. 
2026).The Air NEPM goal for PM10 is 50 g/m3 as a 24-hour average (no exceedances in a year 
except by an exceptional event) and 25 µg/m3as an annual average.  

2.4 Air quality assessment criteria 

Air quality impact assessment criteria are prescribed within the NSW Office of Environment and 
Heritage (OEH) Approved Methods for the Modelling and Assessment of Air Pollutants in NSW, 
Department of Environment and Conservation (August 2005) (Approved Methods). 

To ensure that environmental outcomes are achieved, emissions from the site must be 
assessed against the assessment criteria given in Table 1. Dust deposition criteria is primarily 
used to protect against amenity nuisance impacts. 

 

  

                                                   
1  The Air NEPM standards apply to regional Air Quality as it effects the general population and does not apply in areas 

impacted by localised air emissions such as industrial sources, construction activity and heavily trafficked streets and roads. 
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Table 1 Assessment Criteria  

Pollutant Averaging Period Criteria 
PM10 24 hours 50 g/m3 

Annual 30 g/m3 
TSP Annual 90 g/m3 

Dust deposition Annual 2 g/m2/month* 

NO2 Hourly 246 g/m3 

NO2 Annual 62 g/m3 

CO  15 minute 100 mg/m3 

CO 1 hour 30 mg/m3 

CO 8 hours 10 mg/m3 

* Maximum Increment. Maximum cumulative impact of 4 g/m2/month 

2.5 Odour 

The Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales 
(‘the Approved Methods’) (NSW DEC, 2005) lists the statutory methods for modelling and 
assessing emissions of air pollutants from stationary sources in NSW. The assessment criteria 
for odour is applied at the nearest existing or likely future off-site sensitive receptor. 

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 2. 

Table 2 Odour criteria for the assessment of odour (DEC, 2005) 

Population of affected community Odour performance criteria (nose response 
odour certainty units at 99th percentile1) 

Single Residence (  ~2) 7 
~ 10 6 
~ 30 5 
~ 125 4 
~ 500 3 
Urban ( ~2,000) 2 

Note 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 homestead is 7 odour units (OU) and the for the accommodation village 4 OU.  
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3. Existing conditions 
3.1 Air Quality 

No air quality monitoring data exists for the site or surrounds. In these areas, existing ambient 
sources of dust are expected to consist of smoke particles from inland fuel reduction burns and 
wildfires, and dust storm events. Being a coastal site, sea-salt as an aerosol will also be a 
significant contributor to particulate levels. Land clearing would also be a source of dust that 
may occasionally influence levels at the site. Air quality monitoring undertaken in Darwin shows 
that in general, air quality is excellent during the Wet season and poor during the Dry season. 
The NT EPA releases an annual Northern Territory Ambient Air Quality Monitoring Report. The 
report states that particulates generated by vegetation burning are the primary air pollutant in 
the Darwin region. It is expected that this would be similar in the project area due to large areas 
of vegetation and uncleared land inland from the site that are potentially subject to vegetation 
burning throughout the year.  

An example smoke plume from fires, which lead to high particulate levels is shown in Figure 
3-1. 

 

Figure 3-1 An example of smoke plumes in NT on 27 August 2014 (NT EPA, 
2014) 

Air quality data was downloaded for the Palmerston site in the NT Air Quality Network for 2015. 
The only available long term ambient air quality data in the NT is in Darwin, with the Palmerston 
site being most appropriate for use as background data for this study. The Palmerston site is 
located out of town to the west of Palmerston, whereas the other site in Winnellie is at the 
airport and subject to more pollutants from transport and industry.  

This data has been filtered to include the same period as construction of the proposal, May to 
October. The average of the daily PM10 data during this period is 23.8 µg/m3, and the 70th 
percentile is 26.9 µg/m3.  

The 70th percentile concentration of PM10 at Palmerston has been presented for consideration 
in the cumulative impact assessment, in accordance with the EPA Victoria State Environment 
Protection Policy Mining and Extractive Industry, Consultation Document, Victorian 
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Government, Environmental Protection Agency, Melbourne, Australia (2007).  The Victorian 
government guidance document prescribes the use of the 70th percentile concentration of PM10 
to be assessed in aggregate with the predicted maximum concentration from the proposal, as 
an alternative to the NSW Approved Methods approach where a contemporaneous hourly 
background concentration is added to predictions based on representative local measurements. 
This is considered to be an appropriate method of assessing the cumulative impact of PM10 for 
two key reasons:  

1. The background dust loads observed at Darwin, although potentially similar may not 
be well aligned on a daily timeframe with conditions near Legune.  It is not considered to be 
appropriate to assess the daily PM10 cumulative impact in the non-urban Legune environment 
with background data from a populated urbanised regional centre more than 300 kilometres 
away. This is due to the expectation that the source and composition of particulate matter will be 
different and comprise of more fine particles from industry and motor vehicle traffic emissions. 
Due to the distance between the sites, localised PM10 levels measured in Darwin would also not 
be representative to use on a daily timeframe.  

2. The primary source of particulate emissions for the project will be during construction.  
During operation, gas-fired engines with emit negligible quantities of particulate matter by 
comparison with ambient background sources.  Further, construction-based dust emissions will 
be time and space variant and highly variable in emission load. This non-continuous emission 
rate profile cannot be meaningfully assessed concurrently with a contemporaneous background.  
It is therefore difficult to assess with any meaning or certainty, the cumulative dust impact at any 
given time.   

Consequently, the predicted maximum impact anywhere beyond the proposal, of the average 
dust emissions, has been combined with the highest 70th percentile dust concentration at 
Darwin for the cumulative assessment. 

3.2 Meteorology 

Legune is subject to a tropical climate consisting of a wet and dry season. The dry season 
extends from approximately April to September, and displays moderate temperatures, low 
humidity and winds predominantly from the east. The wet season occurs for the remaining 
months and tropical cyclones, thunderstorms and monsoon rain are common, in association 
with high temperatures and humidity. During the wet season, winds are predominantly from the 
west. 

Site-specific meteorology and atmospheric stability will display a marked influence on the 
transport and dispersion of emissions to air, and consequent predicted ground level 
concentrations. For example, the presence of an inversion, where a layer of stable air caps a 
near-ground neutral or unstable layer, will limit the upward movement of warm rising air that 
would normally assist in pollutant dilution and removal.  

3.2.1 Distribution of wind direction at Legune 

A TAPM generated meteorological file was generated for the site for the year 2014. As per the 
Approved methods, modelling requires hourly data for an entire 12 month period. TAPM 
accesses databases of synoptic weather analyses from the Bureau of Meteorology. The model 
then provides the link between the synoptic large-scale flows and local climatology, which 
includes characterising such factors as local land use and topography, and their influence on 
atmospheric stability and mixing height. 

The pattern of wind climate is readily shown by means of a wind rose. The annual wind rose 
formed from the Legune TAPM derived data is provided in Figure 3-2. This shows that the 
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dominant wind regimes to be flows from the southeast and north to north east. There are very 
little winds occurring from the west and south west quadrants.  

Winds need to be heavy (generally greater than 5 m/s) for dust lift off to occur, with most heavy 
winds recorded from the southeast quadrant. In regards to odour, winds need to be light (< 
2m/s) for the odour plume to potentially impact on nearby receptors. Most light winds occur from 
north west to south on the windrose in Figure 3-2. 

The wet and dry seasons present in Legune display different wind patterns. The wet season 
windrose and frequency distribution are shown in Figure 3-3 and Figure 3-4 respectively.  

The wet season shows strong onshore winds from north and northwest component directions 
and minimal winds from the west, east and south. The dry season displays contrasting flow 
conditions when compared to the wet season whereby strong offshore winds from the east and 
southeast component directions.  

Construction will only occur during the dry season, and strong winds over 4 m/s that occur for 
over 17% of the time, from the south east quadrant will likely result in greatest dust impacts 
towards the northwest. 
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Figure 3-2   Annual Wind Rose Legune 2014 (TAPM) 
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Figure 3-3   Wet season wind rose (November to March, 2014) 
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Figure 3-4   Wet season wind class distribution 
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Figure 3-5   Dry season wind rose (April to October) 
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Figure 3-6   Dry season wind class distribution 
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4. Potential Impacts 
4.1 Location of sensitive receptors 

The identification of sensitive receptor locations relative to the development is required, not only 
for the evaluation of air quality impacts, but also in defining adequate dust mitigation and 
management strategies in areas adjacent to the proposal. Sensitive receptors in relation to air 
quality are: 

 Legune Station Homestead 

 Accommodation village that forms part of the proposal 

The homestead is located over 10 km from the proposal facilities and over 600 m from the 
proposed freshwater channel. Post-construction, the accommodation village has also been 
considered as a sensitive receptor which is approximately 1.5 km from the central facilities and 
over 15 km from the farm ponds. These sensitive receptors are shown in Figure 1-1. Farm 
services accommodation (where the manager will live) will exist adjacent to the farm ponds and 
may be exposed to elevated levels of dust during construction, and odour during operation. This 
is not considered a sensitive receptor as it is part of the proposal, and located within the 
property boundary.  

4.2 Dust  

4.2.1 Dust sources 

During construction and ongoing maintenance of the Legune Grow Out Facility, dust will be 
generated principally via the following mechanisms: 

 Mechanical disturbance: dust emissions brought about by construction and 
maintenance vehicles/equipment  

 Wind erosion: dust emissions from exposed, disturbed soil surfaces under high wind 
speeds. 

Normal traffic associated with facility activity is expected to be typical of any other industrial site. 

On-going maintenance of the facility during the operational phase of the project is expected to 
generate little and only sporadic dust events.  Exposed surfaces will either be vegetated, 
compacted or maintained in a manner that reduces wind erosion. Therefore, any dust impacts 
associated with ongoing maintenance activities are expected to be minor in nature and are not 
discussed further in this report. 

The extent to which construction dust emissions may impact on the surrounding sensitive 
receptors will depend upon a number of site-specific factors. Key factors have been identified 
and are discussed in more detail in the following sections. 

4.3 Meteorological effect on dust dispersion 

An analysis of the wind climate at Legune gives some indication of the potential for exposure to 
dust emissions generated during construction and operation. The impacts of dust emissions fall 
under two distinct categories, being health and amenity.  

Potential health impacts are attributable to the concentration of respirable particulates in 
ambient air. Respirable particles of dust have an aerodynamic equivalent diameter of 10 
microns or less and are otherwise known as PM10. These fine fractions of dust will have 
maximum impact under light winds and stable atmospheric conditions, which occur most 
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frequently overnight and very early in the morning, and will therefore, become significant if 
construction operations extend outside typical operating hours.  

The presence of larger suspended dust particles, greater than 35 micron, is likely to affect 
amenity by way of reducing visibility (whilst in the air column) and soiling of materials via dust 
deposition. Amenity impacts are most marked in high wind conditions, when larger particles may 
be suspended and transported a significant distance before being deposited. Mitigation of 
amenity related dust impacts would in turn act to reduce health impacts due to dust emissions 

4.4 Dust emission inventory 

The primary emission of concern during the construction phase was found to be dust as PM10.  
Fine particle emissions associated with exhausts from mobile plant and stationary engines used 
during construction activities are accounted for in the dust emission factors for earthmoving and 
handling that have been used in the study. Emissions of nitrogen oxides and other fuel 
combustion gases during construction are considered to be similar to those emitted from the 
gas engines during operation and are less significant than the dust emitted during construction. 
Notwithstanding this, engine emission sources during construction are expected to be 
discontinuous, transient and mobile. In contrast, engines during operation will be continuous, 
steady and stationary. As a result, PM10 was considered to be the worst-case pollutant for 
construction activities when determining potential impacts and distances at which the criteria is 
achieved. 

Dust emissions for each construction area have been calculated using generic emission factors 
(WRAP, 2006) based on a range of typical construction activities and the cleared working area 
of each facility, including the: 

 the three farms  

 seawater intake channel  

 main feeder channel  

 freshwater conveyance channels  

 settlement pond 

 access roads 

 central facilities area 

 village. 

Construction surface area dimensions, emission factors and dust emission rates for the various 
particle size fractions, (i.e. total suspended particulate (TSP), PM10 and PM2.5), are presented in 
Table 3, Table 4 and Table 5, respectively. Emission factors account for standard dust emission 
management and mitigation strategies during construction such as the spraying of water on 
unpaved roads, access tracks, exposed areas and stockpiles. 
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Table 3 Dust emission factors for construction based on the WRAP 
emission factors 

Particle size Emission factor Units Notes 
General construction with minor earth excavation 

TSP 1.90E-05 g/m2/s TSP/PM10 ratio assumed to be a factor of 2 

PM10  0.11 tons PM10/acre/month WRAP handbook - General construction 
using Best Available Control Measures 
(BACM) with minimal earth movement, i.e. 
cut and fill. 

9.51E-06 g/m2/s 

PM2.5  9.51E-07 g/m2/s PM2.5/PM10 ratio assumed to be 0.1 

Construction with excavation, cut and fill 

TSP 7.26E-05 g/m2/s TSP/PM10 ratio assumed to be a factor of 2 

PM10 0.42 tons PM10/acre/month WRAP handbook - Road construction 
using Best Available Control Measures 
(BACM) with significant earth movement, 
i.e. cut and fill, typical of road construction. 

3.63E-05 g/m2/s 

PM2.5  3.63E-06 g/m2/s PM2.5/PM10 ratio assumed to be 0.1 

Table 4 Construction area dimensions for the dust impact assessment 

Construction area emission source Length 
(m) 

Width 
(m) 

Area 
(m2) 

Area 
(ha) 

Farm pond construction area 500 500 250,000 25 
Central facilities 500 400 200,000 20 
Village 50 50 2,500 0.25 
Intake channel  100 300 30,000 3 
Settlement pond 500 500 250,000 25 
Freshwater conveyance channels 100 40 4,000 0.4 
Access road construction with cut and fill  100 40 4,000 0.4 
Feeder channel 100 240 24,000 2.4 
Table 
note: 

1 Construction of the Farm sites over two years has been assessed as a maximum 
footprint area of 25 ha at any one time. This 25 ha area will move around the site as 
various ponds are constructed. 
2 Linear infrastructure corridor construction areas such as roads and pipelines have 
been assessed as sections that will be reproduced in sequence. 

 

Table 5 Dust emission rates for construction areas based on the WRAP 
emission factors 

Location of source Total source emissions (g/s) 
TSP PM10  PM2.5  

Farm pond construction area 18.2 9.1 0.9 
Central facilities 3.8 1.9 0.2 
Village 0.05 0.02 0.002 
Intake channel  2.2 1.1 0.10 
Settlement pond 18.2 9.1 0.9 
Freshwater conveyance channels 0.3 0.1 0.01 
Access road construction with cut and fill  0.3 0.1 0.01 
Main feeder channel 1.7 0.9 0.1 
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4.5 Dust modelling results 

The assessment of construction related air quality impacts determined that PM10 was 
considered to be the worst-case pollutant for construction activities when determining potential 
impacts and distances at which the criteria is achieved. The predicted maximum 24-hour 
average ground-level concentrations of PM10, due to construction activities for fixed sites such 
as the farm ponds and central facilities have been modelled and maximum 100th percentile 
contours produced. For other construction areas that will vary in location as the project 
develops, separation distances to sensitive receptors have been assessed based on the 
construction activity and area of construction. Dust deposition has also been modelled around 
the farm ponds in order to understand the potential for dust levels on surrounding 
environmentally sensitive areas. 

4.5.1 Farm ponds 

A worst-case dust assessment has been conducted for construction of the farm ponds. The 
assessment includes a mix of heavy earthworks such as excavation, cut and fill. The predicted 
PM10 24 hour dust contour for a 500 m by 500 m work area is shown below in Figure 4-1. The 
dust contour will move around the site as construction moves, and has been adjusted to create 
a buffer around the total site area. The buffer assumes the maximum distance from the 
construction area in four directions (north, south, east and west) and has been extrapolated to 
the entire work area for the farm ponds and IFRP. The maximum distance from the construction 
area where the 50 µg/m3 criterion may be exceeded is 380 m to the west. There are no 
sensitive receptors in this area susceptible to health impacts from respirable dust (PM10) and 
dust impacts are not anticipated.  

Dust deposition has been assessed, which is the amount of dust particles that settle on the 
ground surrounding the construction area and has been averaged out over a period of one 
month. The worst-case predicted monthly dust deposition (g/m2/month) around the farm ponds 
is shown in Figure 4-2. This assumes that construction will occur in any one area for the entire 
dry season construction period. The maximum distance from the construction area where the 4 
g/m2/month criterion may be exceeded is 120 m to the west. There are no identified sensitive 
receptors within 120 m of the proposal meaning that dust deposition during construction is not 
anticipated to be an issue.  

Dust deposition criterion is primarily used to protect against amenity nuisance impacts however 
has been reported in order to appreciate levels of dust that may be deposited on nearby 
environmental areas worst-case construction activities.  
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4.5.2 Central Facilities 

A worst-case dust assessment has been undertaken for construction of the central facilities.  

The predicted PM10 24 hour dust contour for the approximately 500 m by 400 m central facilities 
site is shown in Figure 4-3. Dust emissions from construction of the central facility are lower 
than the farm ponds, as heavy earthworks are not required of the same scale. The dust contour 
is a predicted worst-case, and depending on the construction activity, duration and area onsite 
that construction is being undertaken would likely be lower. The assessment assumes that the 
entire site will be under construction at once.  

There are no sensitive receptors in this area susceptible to health impacts from respirable dust 
(PM10) and dust impacts are not anticipated. 

Worst-case predicted dust concentrations occur approximately 400 m to the northwest of the 
central facilities, however also extend approximately 200 m to the south. General construction 
dust mitigation measures are provided in Section 5. Should additional dust mitigation measures 
be in place, the worst-case dust levels will reduce.  
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4.5.3 Access Road and freshwater conveyance  

The location of the access road construction will vary as the project develops, and separation 
distances to sensitive receptors have been assessed based on general road construction 
methodology. The freshwater conveyance channel construction footprint is similar to the access 
roads and similar worst-case dust impacts are expected.  

Worst-case dust levels from the road construction only (with and without background) are 
presented as a concentration versus distance graph in Figure 4-4. The distance at which the 50 
µg/m3 criteria is reached with the background concentration included is 140 m from access road 
and approximately 70 m without the background concentration. This is a worst case prediction 
and dependant on background dust levels and local meteorology on each day. 

There are no dust sensitive receptors within 140 m of the access roads other than where the 
new road will be constructed that leads in the accommodation village. It is expected that the 
road would be constructed prior to people living in the accommodation village and no impacts 
are expected. There are no receptors within 140 m of the proposed freshwater conveyance 
channel.  

 

Figure 4-4  Daily PM10 concentration versus distance relationship from the 
boundary of a road construction area 

 

 

 

 

 

 

 

 



 

24 | GHD | Report for CO2 Australia - Legune Grow Out Facility, 21/25355  

4.5.4 Feeder channel 

The location of construction works for the feeder channel will also vary as the project develops, 
and separation distances to sensitive receptors have been assessed based on general 
construction methodology with excavation, cut and fill. 

Worst-case dust levels from the main feeder channel  construction only (with and without 
background) are presented as a concentration versus distance graph in Figure 4-5. The 
distance at which the 50 µg/m3 criteria is reached including the background concentration is 280 
m from main feeder channel and approximately 140 m without the background concentration. 
This is a worst case prediction and dependant on background dust levels and local meteorology 
on each day. 

There are no dust sensitive receptors within 280 m of the feeder channel, however the farm 
services accommodation (which is part of the project) will potentially be close to 280 m from the 
feeder channel works. The feeder channel works would progress along the alignment meaning 
dust impacts in any one area would minimised  

 

Figure 4-5  Daily PM10 concentration versus distance relationship from the 
boundary of feeder channel area 
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4.5.5 Intake channel 

The location of construction works for the intake channel will also vary as the project develops, 
and separation distances to sensitive receptors were been assessed based on general 
construction methodology with excavation, cut and fill. 

Worst-case dust levels from the intake channel construction only (with and without background) 
are presented as a concentration versus distance graph in Figure 4-6. The distance at which the 
50 µg/m3 criteria is reached with the background concentration is 320 m from the intake 
channel and approximately 160 m without the background concentration. This is a worst case 
prediction and dependant on background dust levels and local meteorology on each day.  

There are no dust sensitive receptors within 320 m of the intake channel.  

 

Figure 4-6  Daily PM10 concentration versus distance relationship from the 
boundary of intake channel area 

4.6 Air Pollutants 

The power station has been sited integrally with the Central Facilities for flood immunity and 
workforce efficiency reasons. Power generation for all the Legune electrical needs will comprise 
an integrated system as described below: 

 A central thermal station, consisting of multiple duel fuelled engines, powered by diesel 
initially. The capacity of thermal engines is expected to be 17.5 MW capacity, sized for 
the night-time load 

 Distributed solar PV generation of approximately 17.5 MW capacity, for the daytime load 

 A control system (Danvest) that will maximise the solar penetration, by allowing some of 
the thermal engines to run on no-load, thus providing the spinning reserve necessary to 
back up the renewables in the event of sudden cloud events. 

The worst case for air quality impacts has been assessed as 17.5 MW diesel powered 
generators. Power generation consists of 12 CAT3516C generators operating concurrently. 
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Emissions from the diesel generators have been obtained from the product specification and are 
summarised in Table 6. 

Table 6 Diesel generation emissions 

Pollutant Emissions (g/hp-hr) Emissions g/s (1 
generator) 

Emissions from 12 generators 
g/s 

NOx 5.25 4.302 51.625 

CO 0.38 0.311 3.732 

HC 0.02 0.016 0.192 

PM 0.02 0.016 0.192 

The most important air pollutant generated by the project, based on the ratio of its emission rate 
to impact assessment criterion, is nitrogen dioxide released as oxides of nitrogen. Oxides of 
nitrogen released from fuel combustion sources primarily comprise a range of oxidised nitrogen 
based compounds including nitric oxide (NO), nitrogen dioxide (NO2) and nitrous oxide (N2O).  
Of these substances, nitrogen dioxide is considered to be a key criterion pollutant with the 
potential to affect human health, while nitric oxide and nitrous oxide are not considered harmful 
to human health.  Nitrous oxide, however, is a significant greenhouse gas. 

Air pollutants emitted from engines are been ranked according to this ratio and are presented 
in Appendix A.  The 1-hour average criterion of each pollutant has been used where applicable.  
The 24-hour average criterion of PM10 has been used in the absence of a 1-hour average value.  
The ranking is based on the emission rate and it is assumed that the 100th percentile ground 
level concentration is assessed. Based on this pollutant ranking (using US EPA AP42 emission 
factors for uncontrolled emissions for diesel engines) only NO2 has been further assessed. 
Ambient concentrations of nitrogen dioxide are considered very low due to the lack of any urban 
or industrial background sources, therefore background NO2 levels have not been included. 

The diesel generator engine exhaust characteristics used in the model are detailed in  

Table 7. 

Table 7 Diesel generator exhaust characteristics 

Exhaust characteristic Value 

Generator type CAT 3516C-HD TA Diesel Engine 

Number of generators  12 

Engine power output 2200 kW 

Exhaust height 6 m  

Exhaust diameter 0.3 m 

Exhaust flow rate 8 m3/s 

Exhaust velocity 28 m/s 

Exhaust temperature 477 degrees c  

Other activities and processes will be undertaken at the central facilities that may be a source of 
air pollution and odour. These primarily involve the use of equipment engines during 
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maintenance, storage of fuel and other chemicals and odour from wastewater treatment. The 
scale of these activities are small and not unlike practices undertaken in other agricultural and 
industrial areas. Air quality impacts from these are not expected to impact on any surrounding 
receptors.  

4.7 Power generation assessment 

Maximum predicted NO2 concentrations from the operation of 12 diesel powered generators has 
been modelled as this is the worst-case pollutant scenario. Nitrogen dioxide concentration 
contours are based on engine nitrogen oxide emissions at a 100 per cent NO2/NOX ratio.  
Predicted maximum 1 hour ground level concentrations of NO2 around the central facilities are 
presented in Figure 4-7. 

The contours comply with the criteria well within the boundary of the central facilities and comply 
with the criteria at all sensitive receptors.  

4.8 Odour  

Odour impacts from the facility are most likely to result from the draining of ponds and the 
disturbance of pond sediment immediately after pond draining. Pond waste removal will occur 
with each fallow period after a harvest, when the atmospheric conditions are conducive to drying 
out the ponds completely for nominally 4 - 5 weeks. The waste to be removed from the centre of 
each pond comprises silt sedimentation, uneaten prawn feed and prawn waste. The volume of 
waste from each pond is estimated to be approximately 150 - 200 m³ per annum, in an 
uncompacted soil form, or 6,000 - 8,000 m³ per farm.  

The material will be picked up from the pond floor by excavator and removed by truck to a 
designated area in the separation zone between farms. There it will be solar dried and aerated. 
Once treated it will be rolled out and compacted as landfill between the farms and contained to 
prevent scour and loss during the ‘wet season’. It may also be used to assist vegetation of the 
embankments on channels and ponds.  

Alternatively, this material may be used in selected areas outside the farm to assist with scour 
erosion or included in the construction of new berms. 

The location of the farm ponds is approximately 15 km from the nearest sensitive receptor. Due 
to this significant separation, odour impacts are not expected to impact any nearby sensitive 
receptors. Also given the sporadic nature of potential odour from the facility general odour 
mitigation and management measures should be adequate (such as conducting waste removal 
under favourable weather conditions) to limit any offsite odour impacts.  

The manager of the farm services accommodation is located directly adjacent the farm ponds 
and may be exposed to higher levels of odour after pond draining. This accommodation is part 
of the proposal and is not considered a sensitive receptor in this assessment.  

A landfill is proposed to be located over 1.5 km to the south of Legune Homestead. The pattern 
of calm, stable winds (less than 2 m/s) identified in Section 3.2 are predominantly from the north 
and south east in the wet season and east to southeast in the dry season. Given the relatively 
small scale of the landfill, distance to the homestead and the prevailing meteorological 
conditions odour impacts from the landfill at the Legune Homestead are not anticipated.  

Potential odour mitigation and management measures are outlined in Section 5.2.  
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5. Mitigation measures 
5.1 Dust 

The air quality impact assessment has predicted that the risk of impacts to air quality at 
sensitive receptors in the region are generally very low. To manage and mitigate any potential 
impact to air quality during construction, the following mitigation measures would be considered 

 Application of water to unsealed road and construction area surfaces used for mobile 
plant and vehicle traffic 

 Application of misting water sprays in areas where earthworks are being conducted.  
Activities include loading and unloading of dirt from trucks and truck, front end loader, 
conveyor or excavator dumping 

 Application of speed limits for all vehicles on unsealed roads 

 Limit vegetation clearing and where possible, revegetation of exposed areas upon 
completion of construction works 

 Erection of physical barriers around dust generating activities 

 Apply dust suppressants to stockpiled dirt if pile is inactive for extended periods 

 Pump construction water close to earthworks, to minimise traffic and long road hauls 

 Locate temporary camp and construction laydown areas close to earthworks 

 Check weather reports daily. Closely observe weather patterns to enable action to be 
taken immediately if conditions change 

 Implement control measures that ensure that dust problems do not occur while the site is 
unattended, e.g. at night or on weekends 

 In locations where nearby sensitive receptors may be affected, adopt a site ‘shut down 
and cover up’ policy during periods of extreme weather conditions. 

5.2 Odour  

To manage and mitigate any potential odours during operation and maintenance of the farm 
ponds, the following mitigation measures could be considered: 

 Allow pond sediment to dry sufficiently prior to disturbance 

 Do not disturb sediments that are likely to be odorous when wind direction and speed will 
disperse the odour to sensitive receptors (i.e. not on poor dispersion light wind days). 
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6. Conclusion 
An air quality impact assessment of the proposed Project Sea Dragon Stage 1 Legune Grow-
out Facility has been conducted for the construction and operations phases. 

The assessment identified that dust during construction is the primary concern, however ground 
level dust (PM10) concentrations during construction were predicted to meet the impact criteria 
at all sensitive receptors.  

Buffer distances from key construction areas within which the criteria may be exceeded have 
been plotted to model potential dust impacts. 

Most dust impacts are associated with strong winds from the east and southeast direction, with 
dust being transported to the west and north west.  

Implementation of dust mitigation and management measures to minimise dust will reduce 
these buffer distances. Dust impacts from construction activities have been assessed on the 
basis of worst case meteorological conditions over a full year, however it is important to note 
that many construction activities are mobile, transient and intermittent and likely to take place 
over a shorter period than one year. 

The assessment found that during routine operations: 

 Air emissions from power generation are predicted to meet all relevant impact 
assessment criteria 

 Air quality impacts at the accommodation village and homestead are likely to be 
negligible during construction and operation of the project 

 Odour is most likely to result from the draining of ponds and the disturbance of pond 
sediment immediately after pond draining. Given the large separation ~15 km odour 
impacts are not expected at any sensitive receptors.  
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Appendices 
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Appendix A – Power generation air pollutant ranking 
Substance Emission factor1 

(g/MJ) 
Impact 
assessment 
criterion 

Assessment 
criterion source 

Ratio 
EF2/IAC3 

Rank 

Oxides of 
nitrogen 

1.90E+00 246 Approved 
Methods 

7.71E-03 1 

PM10 1.33E-01 50 Approved 
Methods 

2.67E-03 2 

Acrolein 3.98E-05 0.42 Approved 
Methods 

9.47E-05 3 

Formaldehyde 5.07E-04 20 Approved 
Methods 

2.54E-05 4 

Phenanthrene 1.26E-05 0.5 TCEQ 2.53E-05 5 

Benzene 4.01E-04 29 Approved 
Methods 

1.38E-05 6 

Carbon monoxide 4.09E-01 30000 Approved 
Methods 

1.36E-05 7 

Propylene 1.11E-03 90 Approved 
Methods 

1.23E-05 8 

Acetaldehyde 3.30E-04 42 Approved 
Methods 

7.85E-06 9 

Fluoranthene 3.27E-06 0.5 TCEQ 6.54E-06 10 
Pyrene 2.06E-06 0.5 TCEQ 4.11E-06 11 

Acenaphthylene 2.18E-06 1 TCEQ 1.09E-08 12 
Anthracene 8.04E-07 0.5 TCEQ 1.61E-06 13 
Acenaphthene 6.11E-07 0.4 Approved 

Methods 
1.53E-06 14 

Benzo(a)anthrace
ne 

7.22E-07 0.5 TCEQ 1.44E-06 15 

Fluorene 1.26E-05 10 TCEQ 1.26E-06 16 
Xylenes 1.23E-04 190 Approved 

Methods 
6.45E-07 17 

Dibenz(a,h)anthra
cene 

2.51E-07 0.5 TCEQ 5.01E-07 18 

Toluene 1.76E-04 360 Approved 
Methods 

4.89E-07 19 

1,3-Butadiene 1.68E-05 40 Approved 
Methods 

4.20E-07 20 

Indeno(1,2,3-
cd)pyrene 

1.61E-07 0.5 TCEQ 3.23E-07 21 

Chrysene 1.52E-07 0.5 TCEQ 3.04E-07 22 
Benzo(a)pyrene 8.08E-08 0.3 TCEQ 2.69E-07 23 

Naphthalene  3.65E-05 200 TCEQ 1.82E-07 24 
Benzo(k)fluoranth
ene 

6.67E-08 0.5 TCEQ 1.33E-07 25 

Benzo(b)fluoranth
ene 

4.26E-08 0.5 TCEQ 8.52E-08 26 

Table note: 1 Emission ranking based on US EPA AP42 emission 
factors for uncontrolled emissions for diesel engines. US 
EPA AP42 Chapter 3.3 Table 3.3-3. 
2 EF: Emission factor. 
3 IAC: Impact assessment criterion. 
4 The PM10 24-hour average criterion of 50 g/m3 has been 
used for comparison with the 1-hour average criteria as a 
conservative estimate. 
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