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This Assessment on Proponent Information (“Report”): 

1. has been prepared by GHD Pty Ltd (“GHD”) for Aurora Algae 

2. may only be used and relied on by Aurora Algae 

3. must not be copied to, used by, or relied on by any person other than Aurora Algae without the prior written 
consent of GHD 

4. may only be used for the purpose of informing the environmental approvals process (and must not 
be used for any other purpose). 

GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any person 
other than Aurora Algae arising from or in connection with this Report.  

To the maximum extent permitted by law, all implied warranties and conditions in relation to the services 
provided by GHD and the Report are excluded unless they are expressly stated to apply in this Report. 

The opinions, conclusions and any recommendations in this Report are based on assumptions made by 
GHD when undertaking services and preparing the Report (“Assumptions”), including (but not limited to): 

 Correctness and accuracy of information obtained from third parties and desktop searches. 

 Correctness and accuracy of information obtained from Aurora Algae. 

GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from or in 
connection with any of the Assumptions being incorrect. 

Subject to the above, the opinions, conclusions and any recommendations in this Report are based on 
conditions encountered and information reviewed at the time of preparation and GHD expressly disclaims 
responsibility for any error in, or omission from, this Report arising from or in connection with those opinions, 
conclusions and any recommendations. 
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Executive Summary 

Introduction 

Aurora Algae Pty Ltd (Aurora), a subsidiary of Aurora Algae Inc., is proposing to develop a 
commercial-scale algae farm and associated processing facilities (henceforth called ‘the Project’) 
near Karratha, in the Pilbara region of Western Australia. The proposed algae farm and processing 
facilities are to be located on Karratha Station in the Shire of Roebourne, approximately 15 km 
southwest of the town site of Karratha and approximately 15 km from the ocean. This area abuts 
the North West Coastal Highway to the south and Pond Zero (Dampier Salt) to the north. 

Project Description 

The overall Project consists of four main parts – cultivation, harvesting, separation and processing 
of algae.  The algae are cultivated in shallow open ponds in the presence of sunlight, seawater 
and CO2 plus some nutrients and trace elements to promote algae growth. The algae are 
harvested from the ponds and dried before being sent to the processing facilities. Seawater will be 
taken from the ocean and all process water will be directed to onsite evaporation ponds. 

The end products from processing will be: 

 Biodiesel for use as a fuel, most likely in the mining or power sector. 

 Protein rich biomass suitable for farmed fish and animal feed. 

 Omega 3 oils suitable for human consumption. 

Stakeholder Consultation 

Stakeholder consultation has formed an integral role in the planning and design stages of the 
project. Aurora has undertaken extensive consultation with representatives from local community 
groups, relevant local and state government bodies, local Indigenous groups and neighbouring 
industry. Consultation was undertaken based on the Community Consultation Guideline and is 
outlined in Section 3 of this Report. 

Existing Terrestrial Environment 

Geology 

Desktop studies showed that the Project comprises stony lower slopes associated with the low 
basalt range containing Mt. Regal immediately south of the North West Coastal Highway. These 
foothills grade into almost flat coastal plains that slope gently to the north supporting hard and soft 
spinifex grasslands and Mulga shrub lands. The plains contain gilgaied clay floodplains supporting 
tussock grasslands and minor grassy snake-wood shrub lands. Several shallow ephemeral 
drainage channels and outwash fans cross the area trending mainly from the SSE to NNW. 

The Project comprises four geological and soil associations: 

 Floodplains of distal outwash fans with gilgai surface in areas of expansive clay 
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 Rivers and creeks of aluvum, sand and gravel 

 Clay, silt and sand in channels on floodplains 

 A smaller intrusion of metamorphosed granite. 

The seawater pipeline corridor crosses a small area of metamorphosed granite and a floodplain of 
alluvial sand, silt and clay before crossing over marine mud and silt in supratidal and intertidal 
deposits with mangroves. 

Priority Ecological Communities 

A search of the DEC’s Threatened and Priority Ecological Communities database (August 2012) 
was conducted for the Project area for a distance of 5 km. Four different Priority Ecological 
Communities were found within 5 km of the Project area. The Priority 3 PEC Horseflats Land 
System of the Roebourne Plains, inclusive of buffer zones, is shown in the database as being 
present in the Study area. The regional extent of this PEC demonstrates that there is a large area 
of this PEC within the region. Not all of the land depicted as PEC contains PEC vegetation and 
disturbance of these areas would only have indirect, if any, impacts on the PEC vegetation. 

1.1.1 Coastal Setback and Flood Risk 

The current storm surge line is mapped at 6.2 m AHD for 1 in 100 year flood event and at 7.8 m 
AHD for a 1 in 1000 year flood. Given that the ponds and processing facilities will be above the 10 
m contour, it is considered that there is negligible storm surge risk to the Project envelope. The 
intake seawater pipeline will be partially in areas subject to the 1:100 year storm surge and will 
cross intertidal areas that will be at greater risk. 

Hydrology 

The Project envelope western boundary is located approximately 6 km from the eastern bank of 
the Maitland River. Drainage from the area does not reach any of the tributaries of the Maitland 
River and impacts to the Maitland River are not expected. In addition, minor ephemeral drainage 
lines/channels that only flow in periods of heavy cyclonic rainfall were identified within the Project 
envelope. 

Groundwater 

The Project envelope falls within the Ashburton sub-area of the Pilbara Groundwater area and 
Pilbara Surface Water area proclaimed under the Rights in Water and Irrigation Act 1914. 
Groundwater levels in the Project study area can be expected to be 5 to 10 meters below ground 
surface in the southern areas, trending to 5 meters or less as the coast is approached from the 
south. Groundwater in and near the Project envelope is brackish and as such is only utilised for 
pastoral purposes.   

Terrestrial Vegetation and Flora 

A total of 11 vegetation types were identified across the study area during the August 2010 field 
survey. The majority of the vegetation within the Study area is considered ‘Degraded’ and 
disturbance from grazing stock (cattle) was highly visible. An assessment was conducted to 



 

 

ix 

 

determine the likelihood of conservation significant species being present within the Project 
envelope. Six species were identified as likely to occur: 

 Atriplex lindleyi subsp. Conduplicata (Priority 3) 

 Gomphrena leptophylla (Priority 3) 

 Rhynchosia bungarensis (Priority 4) 

 Terminalia supranitifolia (Priority 3) 

 Themeda sp. Hamersley Station (M.E. Trudgen 11431) (Priority 3) 

 Vigna sp. rockpiles (R. Butcher et al. RB 1400) (Priority 3) 

None of these species were identified within the Project envelope in the field survey. 

Terrestrial Fauna 

Five fauna habitats were identified. Much of the study area contains grasslands and grazing land 
that support relatively low fauna diversity, however the minor ephemeral watercourses that 
intersect the Project envelope provide an intermittent source of water, food and habitat for a 
variety of animals. 

Desktop searches conducted in 2010 and 2012 revealed a total of 13 conservation significant 
species potentially present in the Project area. A likelihood of occurrence assessment was 
undertaken for each identified species, which analyses the species distribution, habitat 
preferences and previous records. Of the species identified, only one conservation significant 
specie; the Australian Bustard (Ardeotis australis), was recorded during the field survey, although 
a further four species were considered likely to occur: 

 Mulgara (Dasycercus cristicauda) (Vulnerable) 

 Eastern Curlew (Numenius madagascariensis) (Priority 4) 

 Short-tailed Mouse (Leggadina lakedownensis) (Priority 4) 

 Skink (Notoscincus butleri) (Priority 4) 

Migratory Birds 

A desktop search (July 2012) and impact assessment (April 2011) were undertaken to identify 
migratory bird species potentially present in the Project area. Desktop search results indicated 30 
migratory species could potentially be present in the study area, with 24 likely to be periodic 
visitors to the Dampier Saltworks. An additional three species were identified in the shorebird 
impact assessment but their presence would be temporary and opportunistic only. 

Existing Marine Environment 

Benthic Habitat including Mangroves 

The area of mangroves on the mainland part of the LAU was estimated at approximately 840 ha.  
This LAU area is in its natural state, therefore past loss of mangroves within the LAU is zero.  



 

10 

 

Marine Fauna 

The EPBC Act Protected Matters Search Tool (July 2012) lists 13 protected marine species (not 
including birds) as potentially occurring in the vicinity of the seawater intake. Based on the habitat 
at the intake location and the depth of the tidal creek, it is considered extremely unlikely that 
whales, sharks or dugongs will be present. In addition, the intake area does not represent core 
habitat for turtle species, and, while individual turtles may enter the tidal creek, this will only be 
opportunistic use of the habitat. 

Regional and Social Environment 

Aboriginal Heritage 

Incomplete surveys of the study area and pipeline corridor were undertaken as part of wider 
surveys of the Maitland Estate. These wider surveys showed abundant evidence of Aboriginal use 
of the Estate areas, and evidence of artefacts being redistributed by surface drainage. A search of 
the Department of Indigenous Affairs Aboriginal Heritage Inquiry System (July 2012) showed 13 
registered Aboriginal Heritage sites within, and in, the immediate vicinity of the pipeline corridor. 
There are no registered sites within the Project Envelope and none at the intake location. 

State Heritage 

There are no identified Non-Indigenous Heritage sites on the Maitland Estate and no sites have 
been registered under State Heritage legislation. In addition, there are no visible ruins or signs of 
European settlement within the Project area.  

National Heritage 

The Project envelope is not located near any National Heritage Places. The nominated seawater 
intake location is some distance from any lands within the Dampier Archipelago (including Burrup 
Peninsula) National Heritage Listed Place (an area at the mouth of the Maitland River and the 
western tip of West Intercourse Island) and no direct or indirect impacts are expected to the 
heritage values of the Listed Place. 

Impact Assessment and Management 

The key environmental factors for the Project are: 

 Flora and vegetation (Project construction impacts) 

 Groundwater (evaporation pond operations impacts) 

 Mangroves (seawater intake construction impacts) 

 Migratory Birds (algae and evaporation ponds operations impacts) 

 Marine Fauna (seawater intake operation impacts) 

 Acid Sulphate Soils (intake seawater pipeline construction impacts). 

None of these factors are expected to be significantly impacted by project. A summary of the 
predicted impacts of each of these factors is listed below. 
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Flora and Vegetation 

Some loss of flora and vegetation will be associated with the construction and operation of the 
Project. 

The total area of clearing within the 610 ha Project envelope is expected to be 450 ha for the 
ponds and 20 ha for the processing plant and associated infrastructure, a total of 470 ha. This 
clearing is not expected to have significant impacts on flora and vegetation values in the 
immediate area. The clearing associated with the intake pipeline is expected to be approximately 
35 ha. The Project was assessed against the ten clearing principles and it was concluded that 
clearing for the Project would not be at variance with any of the ten principles.  

The Priority 3 PEC Horseflats Land System of the Roebourne Plains, inclusive of buffer zones, is 
shown in the database as being present in the Study area. This PEC is extensive in the region. 
Vegetation type K3 may represent vegetation associated with the Horseflats Land System PEC, 
This vegetation is likely to be cleared (less than 1 ha) for the Project, however impacts are 
expected to be minimal considering the large regional extent of this PEC. Management measures 
associated with flora and vegetation are outlined in Section 7.2. 

Groundwater 

The evaporation pond will be sealed using clay material taken from within the Project envelope. 
This seal will allow some leakage of evaporation pond water into the underlying subsoil. Any 
leakage will gradually saturate the soil under the pond and the saturation front will move down until 
it encounters the rock known to be 1 to 2 meters below present ground level. From there the free 
water in the soil will mainly move across the rock surface and discharge north towards the 
Dampier Salt ponds. Some may be lost into cracks in the rocks and eventually find its way to the 
underlying groundwater. This groundwater also discharges north towards the Dampier Salt ponds. 

The impact resulting from the minor release through the clay seal of increased salinity seawater is 
expected to be minimal due to the low volumes of water released and the poor quality of the 
underlying groundwater. There is no reliance on the groundwater for water supply purposes, and 
none of the vegetation in the immediate area downstream of the ponds is dependent on 
groundwater for survival. The ultimate fate of the leakage water will be to move under the Dampier 
Salt ponds and discharge to the sea. Once the water is under the Dampier Salt ponds it is 
essentially isolated from the environment. 

The algae ponds will have a plastic liner and leakage to ground would only be expected if the liner 
was damaged. The water levels in the ponds will be monitored and any unusual losses will be 
detected by that means. Groundwater management actions are outlined in Section 7.3. 

Mangroves 

The Project pipeline is located in Area 10, a mangrove habitat area covered under EPA Guidance 
Statement 1 ‘Protection of Tropical Arid Zone Mangroves along the Pilbara Coast’ and EPA 
Guideline No. 3 ‘Protection of Benthic Primary Producer Habitats in Western Australia’s Marine 
Environment’. 
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Construction of the intake and pipeline is estimated to involve the clearing of less than 30 
scattered mangrove trees. Less than 500 m2 of mangroves will be cleared, accounting for 0.042% 
of total mangroves at Typhoon Bay. 

A tidal creek has been selected for the intake location, reducing the areal impact on mangroves to 
the minimal practical amount required to install the intake and pipeline. After the intake is installed 
the areas temporarily cleared of mangroves will be restored to encourage natural colonisation by 
mangroves. Proposed mangrove management measures are outlined in Section 7.4. 

Migratory Birds 

An assessment of the likely impacts of the Project on migratory birds against the requirements of 
the EPBC Act was undertaken by Bennelongia in 2011. The Bennelongia report concluded that, 
based on existing data and habitat characterisation obtained during a site visit, the Project 
envelope is likely to support only low numbers of migratory birds.  Fauna management measures 
are outlined in Section 7.5. 

Marine Fauna 

The seawater intake will be constructed as a floating or fixed facility within a tidal creek.  

The creek water is shallow and depths are impacted by the tide, fluctuating twice a day between 1 
and 4-5 metres depth. Because of the shallow nature of the creek, marine mammals would only be 
expected to be present on an opportunistic basis. Fish, including juveniles, will be present at all 
times but, being mobile, they will be able to move away from the intake because of the low intake 
velocity (0.15 m/sec) through the proposed 19 mm by 19 mm hole size screen. The tidal creek is 
not an attractive habitat for turtles (juvenile or mature) and they would also only be expected to be 
present on an opportunistic basis. The creek does not have turtle nesting areas. 

There is potential for smaller marine life to be drawn into the intake. This is considered to be the 
only significant ongoing environmental impact and as such would require management measures 
to minimise impacts, as outlined in Section 7.6. Oxygen depletion in the deepened area for the 
fixed seawater intake may occur and this will be prevented by designing the batters and shape of 
the deepened area to allow for good flushing by the tides. 

Acid Sulphate Soils 

The impacts of exposure to air of ASS may include: 

 Degradation of water-dependent ecosystems 

 Loss of habitat and biodiversity 

 Health and other risks associated with aluminium and heavy metal contamination of surface 
and groundwater 

 Corrosion of metallic and concrete structures. 

The Acid Sulphate Soils Risk Map – Pilbara Coastline identifies a high to moderate ASS 
disturbance risk in areas included within the intake pipeline corridor over the last 5 km before it 
reaches the seawater intake point. This means that there is a significant risk of acid being 
produced if these soils are disturbed. The same map shows low to moderate ASS disturbance risk 
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within the remainder of the corridor with a corresponding lesser risk of acid being produced. The 
Project envelope is free of ASS disturbance risk other than within the beds of the ephemeral 
drainage lines, where the ASS disturbance risk is rated as low to moderate.  

Should uncontrolled disturbance of soil within the ASS risk areas occur, there is the potential for 
impacts on the environment. The intake pipeline will be largely above ground and is only likely to 
encounter ASS where the pipe is buried to cross significant drainage lines that are not suitable for 
an above-ground pipeline crossing. The algae and evaporation ponds will not be excavated below 
the groundwater levels and hence will not disturb soils with acid generating potential. Proposed 
management measures are outlined in Section 7.7 

Conclusions 

A summary of the environmental factors, potential impacts, environmental management and 
predicted outcomes is included in Table 1 below. The Project is expected to comply with all EPA 
objectives for the environmental factors likely to be impacted by the Project.
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Table 1 Summary of Environmental factors, Potential Impacts, Environmental Management and Predicted Outcomes 

Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

Flora and vegetation 
(Project construction 
impacts). 

To maintain the 
abundance, diversity, 
geographic distribution 
and productivity of flora 
at species and 
ecosystem levels through 
the avoidance or 
management of adverse 
impacts and 
improvement in 
knowledge 

Grazing pressure has 
impacted on vegetation 
quality. 

There are no known 
recordings of Priority 
Flora from within the 
Project study area and no 
Declared rare flora. 

The Priority 3 PEC 
Horseflats Land System 
of the Roebourne Plains, 
inclusive of buffer zones, 
is shown in the database 
as being present in the 
Study area. The regional 
extent of this PEC, 
demonstrates that there 
is a large area of this 
PEC within the region. 

Some loss of flora and 
vegetation will be associated 
with the construction and 
operation of the algae ponds, 
evaporation pond, seawater 
intake pipeline corridor, 
associated use area and 
ancillary facilities, processing 
area and access roads. 

A total area of clearing of 470 
ha within the Project envelope 
and 35 ha within the pipeline 
corridor for construction of the 
pipeline. 

Vegetation type K3 (less than 
1 ha), may represent 
vegetation associated with the 
Horseflats Land System PEC, 
This vegetation is likely to be 
cleared however impacts are 
expected to be minimal 
considering the large regional 
extent of this PEC. 

Aurora will implement the following management 
measures: 

 Before any clearing is done, the clearing 
limits will be clearly defined and made 
known to those doing the clearing to 
prevent accidental clearing of native 
vegetation 

 Clearing will be monitored to ensure that it 
is only done within the defined clearing 
limits. Any excursions will be recorded and 
the areas rehabilitated and actions taken 
to avoid such excursions in future 

 Measures will be implemented to prevent 
impacts on vegetation from pollution, such 
as litter, chemicals and hydrocarbons and 
contingency plans will be developed to 
deal with accidental spills that could cause 
pollution or damage vegetation or water 
quality 

 Site-wide fire management procedures will 
be developed and implemented to prevent 
and control fires. 

The Project will require the 
clearing of some vegetation. 
This clearing has been 
assessed against the ten 
clearing principles and is not 
at variance with those 
principles. The risk of 
additional vegetation being 
cleared will be minimised 
through the management 
actions described.  

The EPA objective will be met 
by the project.  
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Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

Groundwater 
(evaporation and algae 
pond operations 
impacts). 

To maintain the quantity 
of water so that existing 
and potential 
environmental values 
including ecosystem 
maintenance are 
protected. 

To ensure that emission 
do not adversely affect 
environment values or 
the health, welfare and 
amenity of people and 
land uses by meeting 
statutory requirements 
and acceptable 
standards. 

The Project envelope 
falls within the Ashburton 
sub-area of the Pilbara 
Groundwater area and 
Pilbara Surface Water 
area. 

The groundwater is 
brackish and will be 
some distance below the 
ponds. 

There are presently no 
users of groundwater in 
the area other than for 
pastoral purposes and 
this groundwater quality 
will be considered 
marginal to poor for 
pastoral use. 

This evaporation pond seal will 
allow some leakage of pond 
water into the underlying 
subsoil. Any leakage will fall 
through this soil until it 
encounters the rock known to 
be 1 to 2 meters below the 
base of the clay seal. From 
there it will move across the 
rock surface and discharge 
towards the Dampier Salt 
ponds. 

The impact resulting from the 
minor release through the clay 
seal of increased salinity 
seawater into brackish 
groundwater is expected to be 
minimal due to the low 
volumes of water expected to 
be released and the poor 
quality of the underlying 
groundwater.  

The algae ponds will have a 
plastic liner and leakage to 
ground would only be 
expected if the liner was 
damaged. The water levels in 
the ponds will be monitored 
and any unusual losses will be 
detected by that means. 

There is no reliance on the 
groundwater for water supply 
purposes and no vegetation in 
the immediate area 
downstream of the ponds is 
dependent on groundwater for 
survival. 

 

Aurora will implement the following management 
measures: 

 The clay seal for the evaporation ponds 
will be installed in a manner that achieves 
the design transmittivity of the seal and the 
integrity of the clay seal will be checked 
during construction to ensure that the seal 
completely covers the base of the pond 
and is of even depth across the pond. 

 The berms around the pond that will 
contain the water within the pond will have 
the same transmittivity as the pond seal 
and will be of sufficient height to contain 
rainwater falling on the pond from a 100 
year ARI 24 hour event. 

 The plastic liner for the algae ponds will be 
inspected for damage before ponds are 
filled for the first time and repaired as 
required. If changes in levels are detected 
during operations that suggest leakage 
may be occurring, further investigations 
will be conducted, including emptying the 
pond to allow for a visual inspection of 
suspect areas. Repairs will be made to 
ensure leakage sources are removed 
before a pond is put back into use.  

 Groundwater levels in monitoring bores 
will be measured quarterly to detect any 
changes in levels that could be attributed 
to leakage from the evaporation and algae 
ponds. Groundwater quality will be 
monitored quarterly to detect any changes 
in quality that could be attributed to 
leakage from the evaporation and algae 
ponds. 

 
 
 
 
 
 
 

There may be some changes 
to the groundwater quality and 
levels beneath and in the near 
vicinity to the evaporation and 
algae ponds. Control 
measures are to be put in 
place to address leakage and 
restrict impacts from losses to 
groundwater to the Project 
lease area. Groundwater that 
is contaminated by 
evaporation or algae pond 
water will be recovered before 
it leaves the project lease 
area. Any leaks in the pond 
seals will be repaired. 

 It is considered that the EPA 
objective can be met by the 
Project. 
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Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

    Approximately 6-10 monitoring bores will 
be established within the Project envelope 
along the expected migration routes for 
evaporation and algae pond water that 
may have leaked into the subsoil. 

 Monitoring will be undertaken over the full 
depth of the aquifer and at various levels 
to detect leakage as early as possible. 

 If changes in groundwater levels or quality 
are detected that are caused by pond 
leakage, remedial actions will be taken 
including installation of bores to recover 
the groundwater and the disposal of the 
recovered water back into the algae or 
evaporation ponds (depending on quality). 

 If the volumes are such that it is suspected 
that there has been a failure of the seals 
used for the evaporation or algae ponds, 
actions will be taken to establish the 
location of the failure and to make the 
required repairs. 

 Monitoring bore results will be provided to 
the Department of Water based on an 
agreed reporting period. 
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Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

Mangrove Habitat 
(seawater intake 
construction impacts). 

No development should 
take place that would 
significantly reduce the 
mangrove habitat or 
ecological function of the 
mangroves in these 
areas. 

 

The Project pipeline is 
located in Area 10, a 
mangrove habitat area 
covered under EPA 
Guidance Statement 1 
Protection of tropical arid 
zone mangroves along 
the Pilbara coast and 
EPA Guideline No. 3 
Protection of Benthic 
Primary Producer 
Habitats in Western 
Australia’s Marine 
Environment). 

Approximately 119 ha of 
mangroves are present at 
Typhoon Bay. 

Construction of the intake is 
estimated to involve the 
clearing of less than 30 
scattered mangrove trees. 
Less than 500 m2 of 
mangroves will be cleared for 
this pipeline, accounting for 
0.042% of total mangroves at 
Typhoon Bay. 

A tidal creek has been 
selected for the pipeline 
location, reducing the areal 
impact on mangroves to the 
minimal practical amount 
required to install the project 
seawater intake. After the 
intake is installed the areas 
temporarily cleared for the 
Project will be restored so as 
to encourage natural 
colonisation by mangroves.  

Aurora will implement the following management 
measures: 

 The inlet location has been established in 
an area of scattered rather than forest 
mangroves. 

 The construction corridor for the pipeline 
will be selected to minimise impacts on 
mangroves. 

 Mangrove clearance will be restricted to 
those areas considered absolutely 
necessary for safe construction and 
operation. 

 Before any mangrove clearing is done, the 
clearing limits will be clearly defined and 
made known to those doing the clearing to 
prevent accidental clearing of mangroves. 

 Mangrove clearing will be monitored to 
ensure that it is only done within clearing 
limits. Any excursions will be recorded and 
the areas rehabilitated. 

 Measures will be implemented to prevent 
impacts on mangroves from pollution, such 
as litter, chemicals and hydrocarbons and 
contingency plans will be developed to 
deal with accidental spills that could 
directly or indirectly damage mangroves. 

 Where mangroves have to be cleared on a 
permanent basis, it will be necessary to 
remove the tree structure to ensure that 
regrowth does not occur from the 
mangrove remnants. In addition, 
recolonisation will be prevented using 
physical or chemical means.  

 On completion of construction as much of 
the cleared area as possible will be 
restored in such a way as to encourage 
natural colonisation by mangroves. 
 

There will be some loss of 
mangroves as a result of the 
construction of the southern 
seawater intake option.. This 
loss will be small (estimated at 
0.042% of the mangroves 
present at Typhoon Bay). 
There have been no losses of 
mangroves from the Local 
Assessment Unit and so there 
is no cumulative loss to 
consider.  

Aurora believes that the EPA 
objective for mangroves will 
be achieved by the Project. 
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Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

    Where mangroves are clearing on a 
temporary basis, the clearing will be 
designed to allow regrowth from the tree 
structure and restoration will be such as to 
allow natural regeneration to occur. Aurora 
does not intend to plant mangroves as 
there are sufficient surrounding mangrove 
areas that can act as a base for mangrove 
colonisation. However this will be 
monitored and if recolonisation does not 
occur, consideration will be given to 
means to achieve reestablishment of 
mangroves in these areas. 

 If a jetty intake is used, the health of 
mangroves in the near vicinity will be 
monitored and compared with mangroves 
at another location in the creek. If adverse 
impacts are established as being caused 
by the deepening, remedial actions will be 
developed to minimise these impacts as 
far as practicable.   
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Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

Migratory Birds (algae 
and evaporation ponds 
operations impacts) 

To maintain the 
abundance, diversity, 
geographic distribution 
and productivity of fauna 
at species and 
ecosystem levels through 
the avoidance or 
management of adverse 
impacts and 
improvement in 
knowledge. 

A desktop search of the 
project area in July 2012 
identified 30 migratory 
species that could 
potentially be present in 
the study area. 

An assessment of the 
likely impacts of the 
Project on migratory birds 
against the requirements 
of the EPBC Act was 
undertaken by 
Bennelongia in 2011. In 
addition to the species 
identified in the desktop 
search, Bennelongia also 
determined that the 
Common Redshank 
(Tringa tetanus), Long-
toed Stint (Calidris 
subminuta) and Red-
necked Phalarope 
(Phalaropus lobatus) may 
occur in the Project area. 

Twenty-four of the migratory 
birds identified in the desktop 
searches occur periodically at 
the Dampier Saltworks and 
could be present, at times, 
within the Project envelope. 
The lack of permanent water 
suggests that their presence 
would be restricted in time and 
be opportunistic, limited to 
times when there is sufficient 
rainfall to produce water pools.  

The Bennelongia report 
concluded that, based on 
existing data and habitat 
characterisation obtained 
during a site visit, the Project 
envelope is likely to support 
only low numbers of migratory 
birds.   

A number of management measures were identified 
by Bennelongia to monitor and discourage 
shorebirds from the Project area if required. These 
are outlined below and are to be implemented by 
Aurora: 
 Monitoring by a qualified and experienced field 

ornithologist during peak migration periods to 
quantify the extent of use by shorebirds. 
Specialist monitoring results would be 
interpreted in conjunction with records of 
shorebird usage patterns collected by on-site 
personnel year-round. 

 Identification of habitats within the project 
envelope that are used by migratory shorebirds 
and, where possible, modify those habitats to 
reduce or eliminate their attraction. 

 If necessary, bird deterrents could be used. A 
variety of deterrents have been developed for 
use at airports, in agricultural and aquaculture 
developments and in urban areas. They 
include:  
- emission of noises such as high intensity 

percussive bangs, broadcast bird distress 
calls and the calls of bird predators 

- deployment of model predators 
- use of trained dogs and raptors 
- use of flashing lights  
- installation of physical exclusion devises 

such as the attachment of spikes to roosts, 
the construction of fencing, the netting of 
small areas and the use of floating ball 
rafts to exclude access to ponds. 

The Project ponds are unlikely 
to attract migratory bird 
species due to a lack of 
suitable habitat and prey 
species. In addition, the 
chemicals identified for use on 
the site will be non-toxic and 
not harmful to migratory 
shorebirds. Management 
measures will be implemented 
to ensure that shorebirds are 
prevented from having more 
than transient contact with the 
project ponds.  

Overall no impacts are 
expected and it is therefore 
considered that the EPA 
objective can be met by the 
Project 
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Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

Marine Fauna (seawater 
intake operation 
impacts): 

To maintain the 
abundance, diversity, 
geographic distribution 
and productivity of fauna 
at species and 
ecosystem levels through 
the avoidance or 
management of adverse 
impacts and 
improvement in 
knowledge. 

The EPBC Act Protected 
Matters Search Tool lists 
13 protected marine 
species (not including 
birds) as potentially 
occurring in the vicinity of 
the seawater intake (July 
2012). None of the 
species identified have 
core habitat in tidal 
creeks. 

The seawater intake will be 
constructed as a floating or 
fixed facility within a tidal 
creek. The creek water is 
shallow and depths are 
impacted by the tide, 
fluctuating twice a day 
between 1 and 4-5 metres 
depth. Because of the shallow 
nature of the creek, marine 
mammals would only be 
expected to be present on an 
opportunistic basis. Fish, 
including juveniles, will be 
present at all times but, being 
mobile, they will be able to 
move away from the intake 
because of the low intake 
velocity through the proposed 
19 mm by 19 mm hole size 
screen. The tidal creeks are 
not attractive habitats for 
turtles (juvenile or mature) and 
they would also only be 
expected to be present on an 
opportunistic basis. The creek 
does not have turtle nesting 
areas. 

There is potential for smaller 
marine life to be drawn into the 
intake. This is considered to 
be the only significant ongoing 
environmental impact and as 
such would require 
management measures to 
minimise impacts. 

Aurora will implement the following management 
measures: 
 If piling is required during construction of the 

fixed intake, accepted practice will be adopted 
to provide low levels of initial noise that will 
cause sensitive marine fauna to move out of 
the immediate noise impact area before full 
power piling commences. In addition, 
observers will be used to be to ensure that 
piling does not commence or continue if marine 
mammals are sighted close to the piling (the 
usual distances will not apply in a tidal creek 
location because of the restricted visibility in 
creek waters compared to the ocean). 

 The seawater intake flow will be designed to 
limit intake velocities at the screen to 0.15 
m/sec.  This is an intake velocity that will allow 
most free swimming marine fauna to move 
away from the intake. 

 Screens will be provided on the intake to 
further prevent marine fauna being drawn into 
the intake. Initially a screen with 19 by 19 mm 
gaps will be used, with provision made to install 
secondary finer screens at a later date, if 
required.  

 A study soon after Project commencement will 
be undertaken to determine whether a 
secondary screen is required because of 
impacts to marine organisms. 

 A study to establish if fish are being trapped 
against the primary screen will be undertaken 
soon after Project commencement and 
measures taken (including reduction in intake 
velocity, if required) to reduce this to a practical 
minimum. 

Impacts on marine fauna will 
be managed through 
appropriate intake design, 
construction methods and 
operational procedures. It is 
therefore considered that the 
EPA objective can be met by 
the Project. 

 



 

 

xxi 

 

Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

  There may be a risk that the 
water in the deepened area 
(maximum of 2 metres in a 
notional 20 by 20 metre area) 
that may be required for a 
fixed seawater intake may 
become depleted in oxygen, 
particularly below the intake 
level (approx. one metre 
above bottom). 

 Management measures associated with the 
intake location will be reviewed yearly and 
modified as required. 

 A spill prevention plan will be developed with 
the supplier of the diesel by sea, if that supplier 
does not have a suitable plan in place as part 
of normal operations.  

 Regular maintenance will be undertaken for the 
seawater intake and will include the weekly 
removal of biomatter, which will be stored in 
sealed containers and trucked off-site for 
disposal in accordance with the Environmental 
Protection (Controlled Waste) Regulation 2004. 

 Aurora will monitor the water passing through 
the intake screens on a frequency that will 
allow for the determination of the numbers and 
types of fish in intake water.  

 The extent of biofouling will be determined by 
visual inspection of the screen, recording of 
physical cleaning of the screens and will 
include recording of the marine fauna causing 
the biofouling. 

 In the design of the fixed intake consideration 
will be given to the possibility that there could 
be a lowering of oxygen levels within the 
deepened area and the design batters and 
shape of the deepened area will be such as to 
ensure that this risk is minimised. Oxygen 
levels in the deepened area will be checked 
after construction to confirm that oxygen levels 
are not depleted to levels that would pose a 
threat to marine life. If this is not the case, 
remedial actions will be taken to increase the 
levels to remove this threat.  
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Environmental 
factor/EPA Objective 

Existing 
Environment 

Predicted Impact Environmental Management Predicted Outcome 

Acid Sulphate Soils 
(intake pipeline 
construction impacts). 

To maintain the integrity, 
ecological function and 
environmental values of 
the soil and landform 

To ensure that 
rehabilitation achieves an 
acceptable standard 
compatible with the 
intended land use, and 
consistent with 
appropriate criteria. 

A high to moderate ASS 
disturbance risk is known 
in areas that may be 
disturbed by the 
seawater intake pipeline. 

A moderate to low ASS 
disturbance risk is known 
in other areas that may 
be disturbed by the 
seawater intake pipeline 
and in ephemeral 
drainage lines within the 
Project envelope. 

The impacts of this may 
include: 
 Degradation of water-

dependent ecosystems 
 Loss of habitat and 

biodiversity 
 Health and other risks 

associated with aluminum 
and heavy metal 
contamination of surface 
and groundwater 

 Corrosion of metallic and 
concrete structures. 

Where ASS is found the soils will be handled in 
such a way that they are either kept moist, thus 
obviating the risk of acid generation or, where there 
is a risk of the soil drying out, treated with lime in 
sufficient amounts to neutralise any acid that may 
be generated. 

The ASS risk from the project 
is restricted to parts of the 
intake pipeline that are buried 
in areas with ASS. The 
implementation of the 
management procedures will 
minimise the risk of acid being 
generated and released to the 
environment and it is 
considered that the EPA 
objective for ASS can be met 
by the Project. 
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1. Introduction 
1.1 Project Background 

Aurora Algae Pty Ltd (Aurora), a subsidiary of Aurora Algae Inc., is proposing to develop a 
commercial-scale algae farm and processing facilities (the Project) near Karratha, in the Pilbara 
region of Western Australia. 

Karratha was selected by Aurora after evaluating sites globally. Aurora determined that Karratha was 
an ideal location to develop the world’s first commercial-scale algae facility to produce biofuel, 
biomass and Omega-3 oils. The primary drivers to develop the project in Karratha included: 

 High solar radiation (algae are photosynthetic organisms, using the sun for energy) 

 Warm temperatures which support algae growth 

 Availability of CO2 from industrial processes 

 Flat land that is unsuitable for intensive agriculture 

 Availability of seawater to be used as a medium for algae growth  

 Support from the Western Australian and Federal governments. 

The Project incorporates the following elements: 

 An algae farm area of approximately 400 ha of shallow ponds for the cultivation of algae and 
disposal of pondwater blowdown and RO plant reject water within a Project envelope of 610 ha 

 Processing facilities co-located with the ponds for the processing of algae harvested from the 
ponds 

 A Reverse Osmosis (RO) plant to treat intake seawater as part of salinity control in the algae 
ponds 

 CO2 supply via road transport to the algae farm area 

 Seawater intake and pipeline to the algae farm, both located adjacent to the western boundary 
of Dampier Salt’s Pond Zero. 

A site locality plan and Project envelope are included as Figure 1 and a more detailed description of 
the Project is provided in Section 2. 

1.1.1 Project Location  

The proposed algae farm and processing facilities (the Project) are to be located on Karratha Station 
in the Shire of Roebourne, approximately 15 km southwest of the town site of Karratha and 
approximately 15 km from the ocean. This area abuts the North West Coastal Highway to the south 
and Pond Zero (Dampier Salt) to the north. The locations of the Project envelope and seawater intake 
pipeline, along with the Project Study area, are shown in Figure 2. 
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The Project envelope of approximately 610 ha sits to the south-central edge of the Project Study area 
as shown in Figure 2. This Project envelope was chosen after detailed assessment of environmental 
constraints, including an assessment of a number of alternative sites (as detailed in Section 2.4). 
Factors relevant to these assessments included flora and fauna, heritage sites, geology and acid 
sulphate soil risk as discussed in Section 4. 

Aurora proposes to develop the algae farm and processing within the Project envelope, to be 
composed of: 

 400 ha of shallow ponds for algae cultivation and evaporation of pondwater blowdown and RO 
plant reject water 

 Approximately 20 ha for processing plant and ancillary facilities (offices, laboratory, chemicals 
storage, workshops etc.) 

 CO2 supply required for algae growth will be provided by road transport of CO2 from the 
Burrup Fertilisers plant. 

 Seawater make up for the ponds will be provided using: 

– A seawater intake within a tidal creek 

– A seawater intake pipeline from the inlet facilities to the algae farm and processing site. 

The seawater pipeline will run from the Project envelope along (but outside) the boundary of the 
Dampier salt lease before deviating to reach the proposed seawater intake location in Typhoon Bay 
(Figure 2). A 30 m wide corridor will be cleared for construction purposes (approximately 35 ha of 
clearing).  
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Table 2 Key Characteristics Table 

Summary of the 
Proposal 

  

Proposal Title Algae Farm and Processing Facilities, Karratha 

Proponent Name Aurora Algae Pty Ltd 

Short Description Aurora Algae Pty Ltd (Aurora) is proposing to develop a 
commercial-scale algae farm with associated processing facilities 
near Karratha, in the Pilbara region of Western Australia. The 
Project incorporates the following elements: 

 an algae farm area of approximately 400 ha of shallow ponds 
for the cultivation of algae and disposal by evaporation of 
pondwater blowdown and RO plant reject water 

 Processing facilities co-located with the ponds for the 
processing of algae harvested from the ponds 

 A Reverse Osmosis (RO) plant to treat intake seawater as part 
of salinity control in the algae ponds 

 CO2 supply via road transport to the algae farm area  

 Seawater intake and pipeline to the algae farm, both located 
adjacent to the western boundary of Dampier Salt’s Pond 
Zero. 

Characteristic Location Proposed Extent 

Physical Elements 

Algae and Evaporation Ponds Figure 5 Clearing no more than 450 ha for ponds 
and associated requirements within a 
610 ha envelope. 

Associated Infrastructure  Figure 5 Clearing no more than 20 ha within a 
610 ha envelope. 

Seawater Intake and Pipeline Figure 5 Clearing no more than 35 ha for the 
pipeline construction. No more than 30 
scattered mangrove trees will be cleared 
for the intake and pipeline.  

Operational Elements   

Seawater Intake Figure 5 31 ML/day 

Evaporation Ponds (wastewater) Figures 2-4 8.5 GL/year 

CO2 - 50 tonnes/day 

Power - 4.0 MW 

 



 

6 

 

1.1.2 Demonstration Algae Farm and Processing Facility 

Aurora constructed a demonstration algae farm and processing facility near Karratha (approximately 
2 km northeast of the Karratha airport), which commenced operations in early 2011. The aim of the 
demonstration project is to provide confidence that the algae production can be scaled up to a 
commercial scale and to select algae strains that will give high productivity. The demonstration project 
is being operated under an existing Department of Fisheries (DoF) aquaculture licence (1369). This 
demonstration project was referred to the EPA by Aurora and the EPA determined on 31st May 2010 
that it did not require formal assessment. 

1.1.3 Government Funding  

Aurora has received grant of up to $2 million from the State Government under the Low Emissions 
Energy Development (LEED) Fund for the demonstration facility. The fund supports the technological 
development required to cut greenhouse gas emissions from the energy sector and contributes to the 
national target of 20 per cent renewable energy by 2020.  

1.2 Proposal Title and Proponent Details 

The title of the proposal is: Algae Farm and Processing Facilities, Karratha.  

The proponent for the proposal is Aurora Algae Pty Ltd. The company is a pioneer in commercialising 
advanced technologies for use in the farming of algae. The company was founded in the United 
States in 2006. To date Aurora has been awarded 6 patents and have filed an additional 29 patent 
applications for inventions related to algal cultivation, strain selection, and biomass processing. 
Aurora algae maintain a robust discovery pipeline through research in the United States and at its 
preliminary research facility in Karratha, Western Australia.  

Aurora intends to produce biodiesel (approx. 770 t/a), Omega-3 Eicosa Pentaenoic Acid (EPA) 
(approx. 770 t/a) and fishmeal/livestock feed (approx. 6 200 t/a) from the farmed algae. The Company 
aims to be the first company in the world to achieve commercial scale production of farmed algae for 
biofuel and Omega-3.  

1.2.1 Proponent Contact Details 

Company    Aurora Algae Pty Ltd 

Nominated Contact  Matthew Caspari 

Position    Founder and Managing Director 

Address    Level 3 

     679 Murray Street, West Perth, WA, 6005 

PO Box 1644, West Perth, WA, 6872 

1.2.2 Environmental Consultant Details 

Company:   GHD Pty Ltd 

Nominated Contact:  Dr Peter Murphy 

Position:    Principal Environmental and Approvals Consultant 

Address:    239 Adelaide Tce  
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     Perth WA 6000 

Phone:    (08) 6222 8335 

Fax:     (08) 6222 8555 

1.3 Purpose of this Document 

The EPA set the level of assessment for the Project as an ‘Assessment on Proponent Information’ 
(API) with the EPA decision being published on 27th December 2010. Since then the Project scope, 
as set out in the referral, has been changed. The proponent wrote to the EPA on 18th July 2011 
seeking an EP Act Section 43A consent by the EPA to a change of scope without the need to refer 
the new scope to the EPA for reconsideration of the assessment level. The EPA gave Aurora the 
required consent on 19 August 2011 and the Project set out in this document conforms to the 
changed scope. 

1.4 Existing Land Uses 

Historically, the main land use in both the Project study area and the intake pipeline corridor has been 
commercial grazing of native pasture. The Project is located on the Karratha pastoral lease, which 
was noted in recent fieldwork as being grazed by cattle, both in the study area and the pipeline 
corridor. The pastoral lease is crossed by power and gas infrastructure corridor and a small LNG 
plant is located adjacent to the Project envelope. 

Surrounding land uses include the North West Coastal Highway to the south of the project envelope, 
Pond Zero (Dampier Salt) to the north, the Maitland River to the west and a rail line operated by 
Pilbara Iron Pty Ltd to the east, with Karratha further east again. The closest residences are at 
Karratha, approx. 20 kms from the Project envelope. 

1.4.1 Land Tenure Details 

Tenure 

The Project is located on a pastoral lease and Aurora has entered into a ‘Conditional Option to Take 
Up’ Lease with The State of Western Australia for 610.0799 hectares of land located in Lot 264 on 
Deposited Plan 220363. Because of the native title agreement referred to below, the state is able to 
grant a lease to the project without any further actions under the Commonwealth Native Title Act.  

Zoning 

The project envelope is located in the south eastern portion of the buffer zone of the Maitland 
Industrial Estate Strategic Industrial Area (SIA). The buffer zone is zoned rural in the Shire of 
Roebourne Town Planning Scheme No 8 and this zoning permits intensive agriculture, which is 
defined in the Scheme to include aquaculture. 

The pipeline corridor crosses land zoned SIA in the Scheme, along the border of the Dampier Salt 
lease. From here the pipeline will follow the easement (Crown Reserve 49121) (see Figure 2 for 
location) then deviate to the intake location. 

Native Title Status 

The Federal Court of Australia determined (Federal Court of Australia [2005] FCA 536) that the 
Ngarluma people alone held native title over lands in the vicinity of Karratha. The Court held that 
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native title was extinguished on the Burrup and the offshore Islands and the Dampier Salt lease area, 
plus other areas as defined in the judgement. The native title rights and interests were non-exclusive 
and were defined in the judgement to include a right to protect and care for sites and objects of 
significance but no right to control access or use of the land by others. Also the rights in the intertidal 
zone (between high water mark and mean low water mark) were restricted and did not include the 
sites and objects rights. There were no native title rights to the offshore waters (defined as beyond the 
mean low water mark). 

In terms of the lands that are intended to be part of the Aurora project, the project envelope and the 
pipeline corridor and inlet (to mean low water mark) are within the native title lands of the Ngarluma 
people. 

The ability of the Ngarluma to exercise their native title rights is constrained by the "Burrup and 
Maitland Industrial Estates Agreement Implementation Deed" (BMIEA), where the three native title 
claimants (one of which was the Ngarluma) agreed to the acquisition of native title rights and interest 
by the State over areas defined in the Deed. Those areas include the project envelope and the 
pipeline corridor and inlet.  

1.5 Applicable State and Commonwealth Legislation 

This Project is subject to both State and Commonwealth environmental legislation. The key State and 
Commonwealth environmental legislation relevant to the Project are: 

 Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

 State Environmental Protection Act 1986 

 State Aboriginal Heritage Act 1972 

 State Wildlife Conservation Act 1950. 

The Project was referred to the Commonwealth Department of Environment, Water, Population and 
Communities (SEWPaC) for determination as to whether the Project would be assessed under the 
EPBC Act. SEWPaC determined on 5 February 2013 that the Project would not be a controlled action 
if undertaken in a particular manner. The formal advice to Aurora from SEWPaC is included in 
Appendix A.  The Project referred to SEWPaC is the same as that described in this API. 

1.6 Applicable Guidelines and Standards 

There are a number of State and Commonwealth policies, EPA position statements, EPA guidance 
statements, Codes of Practice and environmental guidelines that are applicable to the Project. These 
are listed below. 

1.6.1 State Guidelines and Standards 

Environmental Protection Authority 

 EPA Guidance Statement No. 1 (2001) Protection of Tropical Arid Zone Mangroves along the 
Pilbara Coastline 

 EPA Guidance Statement No. 41 (2004a) Assessment of Aboriginal Heritage  

 EPA Guidance Statement No. 51 (2004b) Terrestrial Flora Surveys for Environmental Impact 
Assessment in Western Australia  
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 EPA Guidance Statement No. 56 (2004c) Terrestrial Fauna Surveys for Environmental Impact 
Assessment in Western Australia 

 EPA Position Statement No. 3 (2002) Terrestrial Biological Surveys  

 EPA Position Statement No. 5 (2004a) Environmental Protection and Ecological Sustainability 
of the Rangelands in Western Australia 

 EPA Position Statement No. 6 (2004b) Towards Sustainability  

 EPA Position Statement No. 7 (2004c) Principles of Environmental Protection  

 EPA Position Statement No. 8 (2005) Environmental Protection in Natural Resource 
Management  

 EPA Position Statement No. 9 (2006) Environmental Offsets 

Department Environment and Conservation 

 DEC (2006a) Pilbara Coastal Water Quality Consultation Outcomes: Environmental Values and 
Environmental Quality Objectives  

1.6.2 Federal Guidelines and Standards 

 ANZECC (2000) Australia New Zealand Water Quality Guidelines  

 ARMCANZ/ANZECC (2005) National Water Quality Management Strategy Guidelines for 
Groundwater Protection in Australia  
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2. Project Description 
2.1 Description of the Proposed Project 

Aurora is proposing to develop a commercial scale algae farm and processing near Karratha in the 
Pilbara region of Western Australia. The proposal incorporates the following elements within the 
Project envelope of 610 ha: 

 Algae ponds 

 Algae harvesting and dewatering 

 Algae processing 

 Product storage 

 Reverse Osmosis (RO) plant 

 Pond water blowdown and RO plant reject water evaporation pond 

 CO2 storage after supply to site by road tanker 

 Ancillary facilities (offices, laboratory, chemicals storage, workshops etc.). 

Figure 3 and Figure 4 show the proposed location of the algae ponds within the Project envelope. The 
processing facilities and main office are located on the north western boundary of the algae ponds 
with the plant entry being off North Western Highway. Figure 5 shows the proposed location of the 
evaporation ponds which occupy the rest of the Project envelope to the north west of the algae 
ponds.  

Separate to the Project envelope is the seawater supply infrastructure, consisting of: 

 A tidal creek seawater intake 

 A seawater delivery pipeline (footprint approximately 35 ha). 

The overall Project consists of four main parts – cultivation, harvesting, separation and processing of 
algae. The algae are cultivated in shallow open ponds in the presence of sunlight, seawater and CO2 
plus some nutrients and trace elements to promote algae growth. The algae are harvested from the 
ponds and dried before being sent to the processing facilities. The site will be terraced, with balanced 
cut and fill. The processing facilities may be developed in Perth rather than the Pilbara, but this API 
assumes processing in the Pilbara. Should a Perth location be preferred, Aurora will discuss the 
environmental impacts of processing in a Perth location with the EPA to determine whether the Perth 
processing would require a further referral to the EPA and if a section 45C application was required to 
recognise the changed Project scope at Karratha. 

The end products from processing will be: 

 Biodiesel for use as a fuel, most likely in the mining or power sector 

 Protein rich biomass suitable for farmed fish and animal feed 

 Omega 3 oils suitable for human consumption. 
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2.2 Context of the Proposed Project 

While large scale algae facilities have existed for niche market products such as beta-carotene, the 
unit production costs for those facilities are significantly higher than the costs needed to economically 
produce fuels. To reduce these costs, Aurora has undertaken a multi-year technology development 
campaign in California and Karratha focused on: 

 Increasing wild algae productivity through selection and testing 

 Developing growing and harvesting technologies 

 Developing the extraction and processing methods needed to create the end products  

 Decreasing costs of growing, harvesting, extraction and processing of algae.  

As a result Aurora has focused on producing algae in an efficient, low cost process using large open 
ponds to grow algae rather than expensive fermentation tanks, and using salt water rather than fresh 
water. 

Harvesting algae has traditionally been the most expensive aspect of the process, given the energy 
required to separate the high volumes of water from the biomass. Aurora has pioneered an 
innovative, proprietary energy-efficient approach to harvesting, using Dissolved Air Flotation (DAF) 
technology used in the waste-water treatment industry, rather than using a traditional centrifuge 
approach. Aurora also has a proprietary process design for extracting oil from the biomass and 
converting it into high value end products.  

Aurora’s production methods, based on cultivating algae in shallow salt water ponds saturated with 
CO2, do not impinge upon the food supply chain and are applicable to rural areas where climate and 
soils do not allow production of crops. 

2.2.1 Strain Selection  

Similar to a farmer deciding what crop he will grow on his field, the selection of an appropriate strain 
of algae to be grown for biofuel, Omega-3 oil and protein-rich biomass production is critical. Algae are 
tested for characteristics such as oil-content and the ability to be grown stably in open pond systems.  

Aurora works with a group of organisms called Nannochloropsis sp. that can be found in every major 
ocean of the world including waters around Western Australia. When Aurora began operations in 
Karratha in 2010, algae isolation tanks (“picoponds”, pH-controlled aquaria) were established on-site 
and inoculated with locally derived water samples. All samples were collected close to Karratha with 
the purpose of isolating local photo-autotrophs. The algae strains to be used by the Project have been 
developed from algae first identified from the pico pond work as being potentially suitable for 
cultivation on a commercial scale. 

As the Algae were collected from local waters within Nichol Bay offshore from the current Aurora 
Dampier Salt lease operations they are considered to be endemic. However, the Department of 
Fisheries (DoF) has advised Aurora that a Translocation Authority will still be required by Aurora to 
ensure that biosecurity standards within the API Project are to the Department’s satisfaction. Aurora 
has been issued with a licence for its operations within the Dampier Salt lease. DoF has agreed to 
revise and re-issue the existing licence to cover the both operations (Dampier Salt lease and API) . 
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2.2.2 Product Markets 

Biodiesel 

Demand for crude oil and its substitutes, such as biodiesel, is driven by an increase in global demand 
for diesel and other middle distillate fuels that are refined from heavier crude fractions. Refiners have 
been unable to procure an adequate supply of heavy crude and have been forced to operate their 
refineries at less than 100% capacity utilisation. This is causing an increasing appetite for biodiesel 
and raises concerns that productive agricultural land and water is being diverted from crop to 
biodiesel production and thereby reducing world food supplies. 

Algae-derived biodiesel avoids this problem as it can use areas of land that are not suitable for 
agriculture. This is particularly the case with seawater algae which does not compete with agriculture 
for water. Also productivities are higher from algae than from traditional land based crops.  

Omega-3 

Many studies have been published on the health benefits of Omega-3 EPA fatty acids. In fact, there 
have been more studies published on Omega-3s than statins (cholesterol reducing drugs), the world’s 
most researched medical drug. The studies have shown that Omega-3s may reduce the risk of 
coronary heart disease, the leading cause of death in the industrialised world. The health benefits 
offered by Omega-3 EPA fatty acids include: 

 Superior lipid management (cholesterol triglycerides) 

 Unsurpassed inflammation control 

 Strong neuro-protective properties 

 Synergistic effect with other anti-inflammatory drugs. 

Potential sources of Omega 3 EPA fatty acids fall into two broad categories, animal and vegetable. 
Animal sources include fish, cod liver and krill. There are currently no naturally occurring vegetable 
sources of EPA fatty acids. Market applications for EPA are broken into three categories: dietary 
supplements, pharmaceutical use and human food. 

While the supply of wild caught fish, the current source of most EPA fatty acids, is generally expected 
to stay constant or decline, the demand for fish oil for human consumption is expected to grow at a 
13% Compound Annual Growth Rate (CAGR) between 2009 and 2015 and the Omega-3 
concentrates market is expected to grow at a 27% CAGR over the same period. 

This demand for Omega-3 EPA is expected to be driven by the following: 

 Scientific evidence of the benefits of EPA in cardiovascular health 

 Increased presence in pharmaceuticals, which will drive demand towards higher quality 
concentrates 

 Consumer awareness, driven by media exposure, physician recommendations, growing 
popularity of “functional foods” and a shift toward preventative health care 

 Aging of the population, with implications for cardiovascular disease and joint inflammation 

 Increased use in food applications as food and pharmaceuticals. 

The only other source of these valuable Omega-3 oils is algae and this is expected to drive demand 
for algae derived Omega 3 EPA. 
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Protein-Rich Biomass 

Aurora’s biomass can be utilised as an alternative to fishmeal. Fishmeal is a commercial product 
obtained in powder or cake form by pressing cooked whole fish and/or the bones and offal from 
processed fish. Finding suitable fishmeal alternatives is crucial to enable the continued growth of the 
fish farming industry, which is limited by a lack of availability of high-potency protein. The need for 
fishmeal alternatives is even further underscored by virtue of the expectation that at its current 10% 
annual growth rate, fish farming will overtake beef production as a source of protein by 2015. 

2.3 Process Description 

Microalgae are cultivated in open ponds in the presence of sunlight, seawater and CO2. The overall 
process involves the seawater treatment and inoculation of the treated seawater with specially bred 
algae strains and the cultivation, harvesting, separation and processing of the algae. 

Table 3 below shows the main inputs and outputs for a nominal 100 ha (250 acre) of algae ponds.  

 

Table 3 Main Inputs and Outputs for 100 hectares of algae ponds 

Main Inputs Main Outputs 

Seawater  31 mega litres/day Omega-3 EPA fatty acids 0.7 tonnes per day 

CO2 50 tonnes/day Biodiesel 1500 litres/day 

Power 4.0 MW Fishmeal 19 tonnes/day 

Heat 5.8 MW   

Flocculant 0.8 tonnes/day   

Nutrients   

N 3.2 tonnes/day  

P 292 kg/day   

Fe 32.5 kg/day   

Process Chemicals    

Ethanol 320 kg/day   

Sulphuric Acid 530 kg/day   

Potassium Hydroxide 270 kg/day   

Other Chemicals 0.73 tonnes/day   

2.3.1 Algae Cultivation  

Cultivation involves a series of open Growth Raceway Ponds (GRP) (lined with high-density 
polyethylene (HDPE)) in which the algae is grown. Each pond is approximately 6-7 ha (of pond 
surface) and 20 – 30 cm deep, with 40 cm high berms around the perimeter. Small on site ponds will 
be used to grow up the algae culture and maintain the strain which is used to seed the GRPs. The 
ponds have automated feedback control systems for optimised algae productivity.  
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Continuous pond circulation is required for maximum algae growth rates. This is achieved using a 
patented underwater jet manifold design. The jet design is also utilised for injection of CO2 and all 
required micro-nutrients through a feedback control system. Micro nutrients are added to the ponds 
for optimised algae growth and increased productivity.  

An indicative example (not to scale) of the large pond design is shown Figure 6 below.  

 

Figure 6 Example of Pond Design 

 

2.3.2 Dewatering  

The dewatering system consists of novel dewatering technologies (mechanical equipment and unit 
operations) for algae culture concentration. 

The first unit is a DAF Unit. The DAF unit consists of a large open tank in which the algae cells are 
agglomerated with the addition of a common flocking agent (there is a minimum flocculent addition 
due to Aurora’s optimized fluid-dynamic design). In the DAF unit, pressurised air is bubbled into the 
bottom of the tank where it forms bubbles that rise to the surface. The rising air bubbles carry the 
microalgae cell floccs to the surface where they accumulate as a frothy film. The frothy film is 
skimmed off the top of the tank and accumulated in a holding tank. The remaining water is either 
recycled by reintroducing it back to the algae farm (after disinfection) or is disposed to the evaporation 
pond as pond blowdown water.  

The DAF unit produces a concentrated algae stream that is further dewatered with a centrifuge. After 
secondary dewatering, the algae paste is ready for processing and product generation. Due to the 
surface area of the algae ponds and the high ambient evaporation rates, evaporation is the main 
source of water loss from the ponds. This results in increasing salinity levels in the pond water. To 
maintain the designed operating salinity in the ponds, pond water must be continuously removed from 
the ponds and replaced with a combination of fresh seawater and RO plant output. 

2.3.3 Separation  

The primary purpose of the separation system is to extract and separate algal oil from the paste, 
leaving waste biomass behind. Further drying of the algae paste is undertaken before the algal oil is 
extracted from the paste with solvent (n hexane) in a conveyor belt extractor as is used in the corn 
and soy farming industry. The solvent is stripped using multiple stages of evaporators and recycled 
back to the extraction step. The extracted algal oil is then sent to the processing unit. 
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2.3.4 Processing  

The algae processing unit is designed to produce two main products, namely; de-fatted biomass and 
algal oil, which is further processed into two final products, biodiesel and Omega-3 oil. 

Aurora’s downstream oil refining process consists of three steps: 

 Oil Conversion 

 Oil Refining 

 Transesterification. 

In the oil conversion step, the extracted algae oil is mixed in a reactor with an acid and a base in an 
ethanol solution to produce an ethyl ester intermediate. The solvent is stripped from the ethyl esters 
and recycled – producing a crude Fatty Acid Methyl Ester (FAME) stream. The ethanol from the 
washing step is distilled away from salts and impurities from the reaction. The ethanol is recycled 
back to the reactor.  

In the refining step, the crude FAME stream is distilled three times. In the first distillation, a heavier 
component cut is taken which will be sold as a soil conditioner or could be used for fuel value. The 
second distillation produces a biodiesel stream. The third distillation produces a distilled ethyl-EPA 
product (crude Omega 3). The ethyl-EPA undergoes a final extraction to remove trace impurities and 
a clean EPA (Omega 3) stream is produced. 

2.3.5 Product Storage  

The three products are delivered directly from the algae processing area to the product storage area. 
The products are stored in the following way: 

 De-fatted biomass is dried, pelletized and stored in 1 tonne bags 

 Biodiesel is stored in typical liquid fuel cells/bullets 

 Omega-3 is stored in oil barrels under nitrogen blanket. 

2.3.6 Utility System  

The utilities for the site include electrical power, gas, water, and wastewater.  

Aurora plans to purchase power and gas from Energy Developments Limited adjacent to the 
proposed site or to generate power on site with diesel generators similar to the demonstration plant. 
As an alternative to purchasing gas through Energy Developments Limited, LNG may be purchased 
and delivered to site by road tankers. 

Process and domestic water will be generated on site from saltwater using a small treatment plant. 
This plant will be run separately from the RO plant used to produce water for salinity control. On site 
wastewater will be treated in an aerobic treatment system.. 

2.4 Pond Water Supply 

Seawater that is required for the algae ponds will be transferred to the Project site from a seawater 
intake via a land pipeline. Fresh water will be produced from a desalination (reverse osmosis) plant. 
This will be blended with the incoming sea water as a means of reducing the pondwater blowdown 
volumes when high salinity water is taken in by the seawater intake and/or high evaporation rates are 
being experienced in the algae ponds. 



 

 

19 

 

The reverse osmosis (RO) plant will consist of two main processes: 

 A pre-treatment process to remove suspended solids from the seawater; and 

 A membrane desalination process to remove salt from the pre-treated seawater. 

Wastewater from the pre-treatment process and reject brine from the RO desalination process will be 
sent to the evaporation pond.  The pre-treatment solids will be disposed on or offsite. 

2.4.1 Chemicals used in RO Desalination Process  

A number of chemicals are required for the efficient and effective operation of the RO plant. These 
may include the chemicals listed in Table 4 which shows the potential maximum dosing rates and 
frequencies. The chemicals will report in the RO plant brine discharge or in the solids from pre-
treatment. Only the brine discharge will be directed to the evaporation pond. 

 

Table 4 Typical Dosing Rates of Water Treatment Chemicals 

 Chemical 
Dosing Frequency –Potential 
Maximum 

Dosing rate – Potential 
Maximum 

Sulphuric Acid  continuous 10 mg/L 

Ferric Sulphate/Chloride continuous  5 mg/L 

Polyelectrolyte continuous  1 mg/L 

Antiscalant continuous  1.5 mg/L 

Sodium Hypochlorite Intermittent (0.5h per week) 5 mg/L 

Sodium Metabisulphite Intermittent (0.5h per week) 12 mg/L 

Sulphuric Acid 

Sulphuric acid may be used to adjust the pH of the incoming seawater to control scaling within the RO 
plant. Typically a pH target of around 7 is used, which will result in a neutral brine discharge from the 
RO plant to the evaporation pond. No toxicity effects would be expected from sulphate ions in the 
above neutral pH of the evaporation pond water. 

Ferric Sulphate/Chloride 

Ferric sulphate or ferric chloride is expected to be used as a coagulant in the pre-treatment process 
(may be added as ferrous, but will convert quickly to ferric form). The majority of ferric iron will be 
captured in the solid filter backwash cake (sludge). The concentration of soluble ferric iron in the brine 
discharge will be heavily diluted when it enters the evaporation pond and will be naturally controlled 
by the solubility of ferric hydroxide. Ferric ion has a low toxicity to fauna and at the pH of the 
evaporation pond water (above neutral) only trace amounts would be left in solution. 

Polyelectrolyte 

Polyelectrolytes may be used in the pre-treatment process to enhance coagulation. They are organic 
compounds that have very high molecular weights. Polyelectrolytes are completely miscible in water 
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and will largely be removed from solution in the coagulation process. They are regarded as being of 
low toxicity to fauna. Any residual amounts entering the evaporation pond in solution will probably be 
taken up by any solids that settle out in the pond, meaning that they will only be present in free water 
at very low concentrations.  

Anti-scalant 

Anti-scalants are dosed in the incoming seawater to prevent the formation of scale in the RO process. 
The commonly used anti-scalant chemicals will rapidly degrade in the evaporation ponds and would 
not pose a risk to birds.  

Sodium Hypochlorite 

Sodium hypochlorite may be used for shock dose chlorination of the intake pumps and pipeline 
structures (not the intake screens) to reduce marine growth on internal surfaces. The residual sodium 
hypochlorite is neutralised before entering the RO process and free chlorine will not be present in 
brine discharge from the RO plant.   

Sodium Metabisulphite 

Residual free chlorine in the feedwater to the RO plant will be removed by dosing with sodium meta-
bisulfite. This neutralisation process ultimately produces chloride and bromide ions which are 
naturally present in seawater and soluble sodium bi-sulfate, all of which are considered to be non-
hazardous to birds. 

Biocide 

Biocide may be used on the RO process to kill bacteria, fungi, yeast, and algae. Biocides are 
generally only added in-frequently (annually or bi-annually). Under normal plant operating 
temperatures and pH, the biocides would decompose into carbon dioxide and ammonium and 
bromide ions. The decomposition chemicals are considered to be non-hazardous to birds. 

Other RO cleaning chemicals 

Citric acid or caustic acid are examples of other RO membrane cleaning chemicals that may be used 
from time to time. Both would be neutralised by the pH in the evaporation pond and would not be 
considered to be hazardous to birds. 

2.5 Fresh Water Supply 

Fresh water (potable water) for the use in Laboratories, Offices and other domestic uses like housing 
and laundry will be supplied by one of the following methods: 

 Fresh Water line provided by Water Corporation 

 Trucked in and stored in day / weeks tanks on site 

 Produced on site via Reverse Osmosis  

These options are still being investigated. Required volumes are dependent on the number of 
operational staff. 
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2.6 Power and Gas Supply 

Power and / or gas will be supplied by Energy Development Limited (EDL) (LNG processing facility) 
located in the Maitland Estate and adjacent to the project envelope.  

Aurora has entered into a Memorandum of Understanding with EDL for the supply of either: 

 Electricity directly or 

 Natural Gas for Aurora to produce own energy needs. 

The expected power consumption of the Project (including processing) is approximately 4 MW. A final 
choice on electricity or gas supply from EDL is expected to be made in the detailed design phase of 
the Project. 

2.7 Water Balance  

A water balance for the Project is shown in Table 5. This does not include small volumes of potable 
water used within the Project site for various purposes, including domestic type uses. This water will 
be treated and re-used or used for dust suppression, with any residual volumes sent to the 
evaporation pond. These are small volumes and are not considered in the water balance. Table 4 
shows the material (including water) balance for a calendar year, an average day and a peak summer 
day. Around 73% of the seawater transported to the Project site ends up in the evaporation ponds, 
with the balance lost to evaporation from the algae ponds.  
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Figure 7 Material Balance (Average Day) 
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Table 5 Material Balance 
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2.8 Evaporation Pond  

The evaporation pond receives water from: 

 RO plant Seawater filter backwash (6%) 

 RO plant Blow down (37%)  

 Clarified DAF Effluent (pondwater blowdown) (57%).  

The flow varies based on algae growth rates and evaporation losses, but the annual average inflow to 
the pond is estimated at 8.49 Gl/year (Table 6). The inflow water sources within the Project are set 
out in Table 6, along with information on the water quality. There is no discharge from the evaporation 
pond.  All solutes and solids in the incoming water become solid evaporites as the water evaporates 
from the pond and will remain in the pond 

Table 6 Summary of Predicted Effluent Quality to Evaporation Pond 

  

Seawater 
Filter 
Backwash 

RO 
Blowdown 

DAF Clarified 
Effluent 

Annual 
average to 
Evaporation 
Pond 

GL/y 0.5 3.13 4.86 8.49 

Salt (ppt) 38 63.3 45.70 51.6 

Total Suspended Solids (as ppt salt) 150 20 0 16 

N (mg/l) 0 0 15 8.7 

P (mg/l) 0 1.9 1.35 1.5 

Fe (mg/l 0 0.2 0.15 0.2 

 

The evaporation pond will be constructed with a compacted base made of natural materials found on 
site with a maximum permeability of 10- 7 m/sec. The surface area of the pond will be sufficient to 
evaporate all of the water entering the pond, plus any rainfall. Some water will infiltrate into the base 
and then to the underlying soil, but this is mostly expected to be drawn back into the pond by capillary 
movement and evaporate during periods that the pond is dry, thus minimizing the net loss via 
infiltration. Infiltration calculations have been done for an average rainfall year (267 mm) and they 
indicate that (assuming no capillary movement up), on average, the equivalent of 186 mm depth of 
saline water could escape from the pond per year (Table 7). Up to 640 mm could escape in the 
wettest year in the last 30 years (8). The capillary movement would reduce both of these losses, but 
management procedures developed later in this document will assume no reduction from capillary 
movement, ensuring a conservative approach is taken to the management of the pond. 
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Table 7 Infiltration Analysis with Normal Rainfall 
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Table 8 Infiltration Analysis with High Rainfall 
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Table 9 Infiltration Analysis – Calculation Sheet 
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2.9 Seawater Intake 

A location within a tidal creek known locally as Typhoon Bay (Figure 2) has been identified as the 
preferred location for a seawater intake.  

A floating pontoon intake pump station is the preferred form of intake, although a fixed jetty pump 
station is an alternative that has not been ruled out. This station would require more substantial 
structures on land compared to the floating alternative.  

The intake pump screen in both cases will be designed to prevent the entry of fish and other mobile 
marine fauna into the pump. The design intake velocity at the outer side of the screens will be set at 
less than 0.15 m/s; a speed that is considered to minimize the risk of drawing fish and mobile fauna 
into the pump as most will be able to swim against water moving at this speed. The velocity was 
determined by the US EPA to provide an adequate safety factor for 96% of fish species (US EPA 
2001) and is considered by industry to be the design standard. 

This intended velocity is also consistent with the design velocities used for major desalination plants 
within Western Australia (eg Southern Seawater Desalination Plant) and elsewhere in Australia (eg 
Victorian Desalination Plant). It has also been accepted by the EPA in its assessment of various 
seawater intakes (eg Water Corporation Kwinana, Burrup Peninsula and Southern Seawater 
Desalination Plants and the Grange Cape Riche Desalination Plant).  

2.9.1 Intake Location Characteristics  

Table 10 shows information in relation to the characteristics of the intake location. 

 

Table 10 Typhoon Bay Intake Location Characteristics 

Aspect Details 

Depth Range at inlet Low water approx. 1 metre 

High water approx. 5 metres  

Depth profile in wider 
creek near intake (2 
hours prior to high 
water) 

Varies between 4 to 5 with some shallow areas down 3.2 and some 
deeper areas to-5.6 m 

Wind and Wave Data Wave and current data is unavailable for this site.  

Tidal Range Tidal variations can reach 5 m but generally the range is around 4 m per 
day, with two tides per day. High tide occurs an hour later each day. 

Water Quality Samples taken in February and June 2012 had an average seawater 
salinity of approximately 40,000 mg/L total dissolved solids. There was 
no evident seasonal variation. 

Temperature: 26.65 C (Feb), 13.4 - 13.89 C (June, thought to be un-
seasonally low because of cold weather and heavy rain) 

pH: 8.02-8.16 (June) 

Turbidity: 3.20-5.10 NTU (June) 

Conductivity: 56.7 (Feb), 53.70-55.6 (June) uS/cm 
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Aspect Details 

DO 7.69 (Feb), 9.19-9.56 (June) 

 

The tidal creek in the vicinity of the intake ranges from 30 to 45 m in width and 2.7 to 4.5 m in depth 
(at MSL). Average tidal currents for various depths of creek cross section were calculated at 0.23 m/s 
and 0.10 m/s respectively. These velocity estimates are only average velocities for the assumed 
cross sections and are based on rectangular cross sections. Velocities along the outsides of bends in 
the stream and away from the creek bed are likely to be greater than the average values. 

Benthic habitat mapping of the Dampier Archipelago Marine Park and Cape Preston Marine 
Management Area undertaken by CALM in 2000 (Figure 8) indicates that the intake area is comprised 
of silt, and as such, coral and seagrass meadows are not expected to be present in the intake area. 
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Figure 8 Dampier Archipelago Marine Park and Cape Preston Marine Management Area Benthic Habitat Mapping 
(CALM 2000) 
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2.9.2 Design Criteria 

Two intake options are being considered for the Project; a floating intake and a fixed jetty structure. 
The floating intake arrangement is the preferred option and would involve a floating pontoon. See 
Figure 9 below for an indicative sketch of the pontoon arrangements and Figure 10 for a photograph 
of a pontoon pumping station (MWH 2012, Appendix B, Section 6.1). 

The pontoon will be brought to site fully equipped and anchored securely at a suitable location in the 
creek. A connection will then be provided from the pump outlet to the onshore pipeline that will take 
the seawater to the Project site for use in the algae ponds. A track will be maintained on land to allow 
for inspection and maintenance of the pipeline. The pontoon will not be manned but will be 
periodically inspected by boat. To prevent vandalism and theft, no permanent access will be available 
from the land. 

 

Figure 9 Pontoon Indicative Sketch (MWH 2012) 
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Figure 10 Floating Pontoon Example (MWH 2012) 

 

  

The following design criteria are being utilized for the planning of the floating intake system and will 
be revised as design proceeds. 

Table 11 Intake Design Criteria 

Description  Details 

Design flow each pump (2 installed, one 
in operation at any time)) 

335 L/s 

Maximum approach velocity 0.15 m/s 

Required screen area 2.28 m2 

Mesh spacing 19 x 19 mm 

Velocity through screen 0.19 m/s 

Head loss through screen 0.002 m (considered negligible) 

 

The less favoured option is for a fixed jetty intake (for an example of the fixed jetty option see Figure 
11).  In broad terms the pumping station will be placed on an elevated structural steel platform (deck 
approx. 25 m x 9 m) supported on piles.  An indicative sketch of the proposed fixed jetty intake is 
shown below (MWH 2012, Appendix B, Section 6.1). The intake design criteria will remain the same. 

Some deepening in the immediate vicinity of the fixed jetty intake may be required to ensure that 
excessive amounts of silt are not drawn into the intake pump. No deepening will be required for the 
preferred floating intake. 

Silt will be removed using a backhoe mounted on a barge. The recovered material will be trucked to 
the Project site and contained in a bunded area. The material will be tested to determine if it contains 
acid generating materials and will be treated accordingly. If sedimentation occurs over time into the 
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deepened area that impairs the efficiency of the intake, sufficient sediment will be removed to restore 
intake performance in the deepened area. The removed sediments would be disposed of as per the 
original deepening procedure i.e. trucked to site, tested for ASS and treated if required.  

The intake is located at the end of a tidal creek and the deepening will only have an impact in the 
immediate area. The area of deepening will have a very limited size, being a maximum of 20 m x 20 
m and 2 metres deep, with a total volume of 800 m3.  

The deepening will affect approximately 0.074% of the local tidal creek benthic habitat area. This 
calculation is based on 400 m2 impact area and 53.6 ha of tidal creek habitat in the assessment area. 
The same assessment boundary was used for this calculation as for the mangrove habitat calculation 
(See Figure 24). This amount of impact to the benthic habitat is considered insignificant and is not 
considered further in this API. 

  

Figure 11 Indicative Sketch of Fixed Jetty Option 
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2.10 Seawater Intake Pipeline 

Once the decision had been taken to locate the seawater intake in Typhoon Bay, consideration was 
given to the seawater intake pipeline route. The selected route runs alongside the Dampier Salt lease 
for the first 8 km from the project envelope then deviates to the north-west to reach the location of the 
intake. For much of the route from the Project envelope the pipeline will be located in a services 
corridor that already exists for the Maitland SIA and its exact location in that corridor will be subject to 
negotiation with Landcorp. 

The pipeline will be made of High Density Polyethylene (HDPE) and largely installed above ground. 
The pipeline is designed for a peak flow of 120ML/d, although the Project average load would be 
30ML/d. The proposed pipeline (probably 2 of with outside diameters of 800 mm) will be placed on 
low concrete saddles; on most saddles the pipe will be secured, but on some it will be placed so that 
it can move over the saddle to allow for pipe expansion and contraction. The pipeline will be buried at 
locations where it could interfere with natural drainage lines. These locations will be determined after 
a ground level survey, stress analysis and the development of a constructability plan as part of the 
final design phase. 

2.11 Seawater pre treatment 

The seawater piped to the Project area will be filtered and disinfected prior to being sent to the algae 
ponds and the RO plant. The seawater sent to the RO plant will be processed to produce low salinity 
water for salinity control in the algae ponds, with the RO reject stream sent to the evaporation pond.  

The disinfection process will use very low ozone concentrations to achieve the required bacteria, virus 
and other contaminant disinfection. Although wild algae will not be destroyed by the disinfection 
process, it is it not anticipated that there will be sufficient volumes and densities of wild algae entering 
the ponds to allow propagation to occur. This has been the experience with the demonstration plant.  

2.12 Proposed Project Schedule/Timeline 

Dependent on the outcomes of the approval process, Aurora plans to begin early construction works 
on the site in Q 4 2013, with operations commencing in Q 2 2015. The life of the Project is anticipated 
to be at least 20 years.  

2.13 Alternative Options Considered 

Karratha was selected by Aurora after evaluating sites globally. Aurora determined that Karratha was 
an ideal location to develop the world’s first commercial-scale algae facility to produce biofuel, 
biomass and Omega-3 oils. The primary drivers to develop the project in Karratha included: 

 High solar radiation (algae are photosynthetic organisms, using the sun for energy) 

 Warm temperatures to encourage rapid algae growth 

 Availability of CO2 from industrial processes 

 Flat land that is unsuitable for cropping purposes 

 Availability of seawater to be used as a medium for algae growth  

 Support from the Western Australian and Federal governments. 
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A number of locations within and near the Project study area were considered for the siting of the 
algae and evaporation ponds and seawater intake pipeline. Further, the design of the specific 
elements of the Project assessed a number of alternatives for key infrastructure associated with the 
Project. These are briefly listed below. 

2.13.1 Algae and Evaporation Ponds 

Considerations in the location and design of the algae and evaporation ponds included: 

 Foundation conditions 

 Storm surge risk 

 Maitland River flood risk 

 Acid Sulphate Soils 

 Access from Northwest Coastal Highway 

 Geotechnical considerations 

 Zoning 

 Proximity to ocean. 

Potential locations to the west and northwest of the selected Project envelope were largely 
discounted because they compared much less favourably on most of the considerations listed above. 
In particular, the use of these locations would have required rezoning of the land as they were within 
the SIA and the zoning does not allow for the establishment of the Project. The only consideration in 
their favour was their closer proximity to the ocean, but this was not considered sufficient to outweigh 
the other considerations.  

Potential locations to the east of the selected Project envelope were ruled out because of the 
increased distance to the sea without any counter-balancing improvements in the other 
considerations.  

An alternative location west of the Maitland River and east of Cape Preston was also considered and 
found to be unsuitable, mostly on environmental grounds. 

Some consideration was given to a seawater outfall in place of evaporation ponds as the means of 
disposing of water from the Project, but this option was rejected on cost and environmental impacts 
grounds.  

2.13.2 Seawater Intake Location  

Considerations in the location and design of the seawater intake included: 

 Distance from ponds to intake point 

 Construction cost 

 Impacts to mangroves 

 Impacts on wading migratory birds 

 Adequacy of water depth at intake point 

 Approvals issues associated with a seawater intake 
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A number of intake locations were assessed for the Project as outlined below (refer to Appendix B, 
Section 4 for more details) before Aurora settled on using a location within Typhoon Bay. 

Mermaid Strait Offshore Intake 

An offshore location approximately 1 km from the shore of West Intercourse Island was site 
inspected. This was the minimum distance from the island that had sufficient depth of water to 
achieve constant submergence of the intake pumps. However it would have required a land pipeline 
across the Island, which is part of the Dampier national estate. This option was rejected largely 
because of the impacts of the pipeline on the national estate land. 

Shallow Intake 

These locations (3) were off the western tip of West Intercourse Island and were investigated based 
on their proximity to the shoreline and potentially suitable inlet channels as shown on topographic 
maps. When field inspected, the water depth at each location was found to be extremely shallow and 
constant submergence would not be achieved for the intake pumps. They were all rejected largely on 
this basis.  

Mangrove Inlet Intake 

This location was initially thought to be suitable based on topographic maps and its proximity to the 
shoreline. However, field inspection showed that the location also had shallow depths of water. This 
meant that constant submergence would not be achieved for the intake pumps. The location was 
rejected largely on this basis. 

Island Channel Intakes 

A number of possible locations in channels alongside West Intercourse Island were investigated. 
Water depths were potentially suitable but there was evidence that the channels were prone to 
shifting resulting in unreliable and changing depth profiles. This risk to intake operation was 
considered to rule out these locations. 

Typhoon Bay Intake 

This location is an inlet channel from the main channel of West Intercourse Island and looked very 
promising from desktop work and the local information that it was often used as a mooring point for 
boats during storms. This suggested a strong prospect that suitable depths for intake pump operation 
existed in the creek. During a field inspection soundings were taken in the creek. They showed 
consistent depths in excess of 5.5 m from the mouth of the inlet up until the Dampier Salt access wall. 
The initially preferred location was in a small arm off the main creek and adjacent to the Dampier Salt 
pond levee. The arm is approximately 40 m in width with mangroves on each side.  After further 
investigation it was decided that a location in the creek proper was preferred because it offered more 
certain water depths at a location that would have less impact on mangroves than the location in the 
creek arm. In particular the seawater intake pipeline would pass through scattered mangrove tress 
rather than mangrove forest areas and this made the option more attractive than those that went 
through forest areas. 
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Figure 12 Preferred Intake Location 

 

2.13.3 Seawater Intake Operation 

Above seabed options 

Three configurations were considered for an above seabed intake at Typhoon Bay:  

 Suction pipe running back to a wet well at higher ground  

 Jetty mounted pump station, pumping directly from the channel  

 Floating pump station.  

The option of a long suction pipe and wet well was ruled out, due to construction problems foreseen 
with constructing and operating the wet well in an area where the water table was near the surface.  

The preferred option was a floating pontoon mounted pump station with self-priming diesel pumps. 
The diesel would be supplied by sea and stored on an adjacent pontoon. The civil works are further 
reduced for this option as the road design standard can be reduced to a simple access track rather 
than a higher standard all-weather access road if diesel was to be trucked to site (MWH 2012). 

A Jetty mounted pump station is a workable, but not preferred, solution. While there is no construction 
below the water table, this option would require significant civil works in constructing the jetty and an 
all-weather access road. It remains an alternative should the floating intake not be preferred after 
more design work is done. 

French drain option 

A buried horizontal intake was considered to draw saline groundwater from shallow formations 
beneath tidal inlets. This option was discarded due to unknown transmittivities from the surrounding 
strata into the drain, which made design problematic and costs difficult to determine with any 
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accuracy without extensive investigations and trials. Also significant ground disturbance would be 
involved in the installation of the drains in areas close to the coast. 

Beach wells option 

The geology of the coastal area is not favourable to bores being high yielding as the superficial 
geology is mainly silt and mud with limited evidence of sandy beaches that would suggest transmittive 
formations at shallow depths. Away from the coast the groundwater is brackish and not suitable for 
use in an algae operation using saltwater algae. GHD (GHD, 2010) did consider the availability of 
water from bores in the Maitland area and determined that large volume bores were unlikely to be 
found and yields of 3.6 m3/day were most likely. On this basis around 340 bores would be required to 
meet the maximum monthly demand for make-up seawater, if these yields could be achieved in 
shallow bores close to the coast. The construction and operation of this number of bores would be a 
major cost (both capital and operating) and the option was rejected on this basis. Also the risk that 
considerably more bores could be required was an additional factor in the decision to reject the 
option. 
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3. Stakeholder Consultation 
3.1 Overview 

Stakeholder consultation has formed an integral role in the planning and design stages of the project. 
Aurora has undertaken extensive consultation with representatives from local community groups, 
relevant local and state government bodies, local Indigenous groups and neighbouring industry. 
Consultation was undertaken based on the Community Consultation Guideline (DEC, 2006a). 

Aurora has also engaged with the Shire of Roebourne who expressed their support for the Project. 

3.2 Key Stakeholders 

The Shire of Roebourne was considered to be the key local stakeholder and thus requiring continuing 
consultation as the project proceeds. 

The following companies were identified as key industry stakeholders with a significant interest in the 
proposal and thus requiring consultation: 

 Yara Pilbara Fertilisers Pty Ltd (formerly Burrup Fertilizers Pty Ltd) 

 Dampier Salt Ltd 

 Rio Tinto 

The following agencies were identified as key government stakeholders with a significant interest in 
the proposal and thus requiring consultation: 

 Land Corp 

 Department of Fisheries 

 Environmental Protection Authority 

 Department of Environment and Conservation 

 Office of Native Title 

 Department of State Development 

 Department of Planning 

 Department of Indigenous Affairs 

 Pilbara Development Corporation 

 Department of Regional Development and Lands 

 Department of Mines and Petroleum 

 Department of Science, Environment, Water Population and Communities 

 Department of Innovation, Industry, Science and Research, Australian Trade Commission; 

 Austrade 

 Commonwealth Department of Infrastructure and Transport. 

The following Aboriginal groups were identified as major stakeholders with a significant interest in the 
proposal and thus requiring consultation: 
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 Ngarluma Aboriginal Corporation (as native title holders) 

 Yaburarra and Mardudhinera 

 Wong-Goo-Tt-Oo. 

3.3 Stakeholder Comments and Aurora Response 

As outlined in Table 12 below, Aurora has initiated consultation with numerous stakeholders to 
explain the project and to gain an understanding of the potential issues that may arise for the project 
during the assessment and approvals process. 

Table 12 Consultation to date and Outcomes 

Entity Date Contact Purpose Outcome 

Industry 

Yara Pilbara 
Fertilisers Pty 
Ltd 

multiple 
meetings 

Mark Loquan Secure long 
term industrial 
CO2 source 

Contract Secured 
between Aurora 
Algae Pty Ltd and 
Yara Pilbara. 

Dampier Salt 
Limited 

multiple 
meetings 

Multiple Explore 
synergies of our 
businesses 

Potential use of 
Aurora’s biodiesel 
fuel 

Rio Tinto multiple 
meetings 

Jim Weekes, Collette 
Amos, Sarah Russell, 

Collaboration 
and/or biodiesel 
supply 

Access to pastoral 
land for flora and 
fauna surveys 

Government Agencies 

Landcorp multiple Ross Holt, John 
Hackett, David 
Whitaker, Paul 
Schneider 

Access to 
Maitland 
Industrial Area 

Supportive of 
Project 

Minister of 
Lands 

20 Jul, 2010 Minister Grylls, Steve 
Imms, Doug 
Cunningham 

Access to 
Maitland 
Industrial Area 

Supportive of 
Project and 
Minister has 
visited Aurora 
demonstration site 
in Karratha on 
three occasions 

Minister of 
Energy 

24 Oct, 2010 Minister Collier Support for 
project, discuss 
LEED funding 

Supportive of 
project, visited 
Aurora 
demonstration site 
in Karratha 

Minister for 
Mining and 
Petroleum and 
Fisheries 

10 Sep, 2010 Minister Moore, 
Trevor Whittington 

Support for 
Fisheries 
licensing of 
project 

Supportive of 
project, visited 
Aurora 
demonstration site 
in Karratha 

Dept. of Multiple Minister Moore, Permitting of Fisheries is very 
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Fisheries meetings Stuart Smith, Steve 
Nel 

facility supportive of the 
project, visited 
site in Karratha 

Environmental 
Protection 
Authority (EPA) 

Multiple 
meetings 

Richard Sutherland, 
Peter Tapsell 

Permitting of 
facility 

Feedback on 
referral document 

Department of 
Environment 
and 
Conservation 
(DEC) 

Multiple 
meetings 

Stephen van 
Leeuwen, Nic 
Woolfrey, Suzy 
Roworth 

Permitting of 
facility 

Feedback on 
referral document 

Shire of 
Roebourne 

Multiple 
meetings with 
Council and 
the CEO 

Collene Longmore, 
Nicole Lockwood 

Support for 
project 

Supportive of 
project 

Office of Native 
Title 

13 Oc0t, 2010 Justin McAllister Native title 
issues 

Clarification on 
native title issues 

Department of 
State 
Development 

Multiple 
meetings 

Steve Wood, Milka 
Klobulcar, Tim 
Fraser, Giles Nunis, 
Don Edwards 

Support for 
project and 
access to 
Maitland 
Industrial Estate 

Supportive of 
project; 
clarification of 
Maitland site 
takeup 

Department of 
Planning 

10 Jun, 2010 Jim Kaucz Support for 
project 

Supportive of 
project 

Department of 
Indigenous 
Affairs 

24 Sep, 2010 Jeremy Elliott, Robert 
Brock 

Native title/ 
aboriginal 
heritage issues 

Introductions to 
aboriginal groups 

Pilbara 
Development 
Corporation 

Multiple 
meetings 

Steven Webster Support for 
project 

Supportive of 
project 

Regional 
Development 
Commissions 

9 May, 2012 Ian Fletcher, Nicole 
Lockwood 

Support for 
project 

Supportive of 
project and visited 
demonstration site 

Department of 
Regional 
Development 
and Lands 

Multiple 
meetings 

Ian Allison, Murray 
Raven, Ross Coppin, 
Paul Rosair, Chris 
Adams, Keith 
Anthonisz 

Access to 
Maitland 
Industrial Area 

Supportive of 
project and visited 
demonstration site 

Department of 
Mines and 
Petroleum 

13 Oct, 2010 Amon Okoko Support for 
project 

Supportive of 
project 

Department of 
Innovation 
Industry, 
Science and 
Research 

June 16, 2010 Diane May Support for 
project 

Supportive of 
project 
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Australian Trade 
Commission 

June 16, 2010 Stuart Crockett Support for 
project 

Supportive of 
project 

Aboriginal Groups 

Ngarluma 
Aboriginal 
Corporation 

Multiple 
meetings 

Steven Dhu  Native title/ 
aboriginal 
heritage issues 

Finalising heritage 
survey proposal 

Yaburarra & 
Mardudhinera 

Multiple 
meetings 

Audrey Cosmos  Native title/ 
aboriginal 
heritage issues 

Awaiting heritage 
survey 

Wong-Goo-Tt-
Oo  

Multiple 
meetings 

Wilfred Hicks  Native title/ 
aboriginal 
heritage issues 

Awaiting heritage 
survey  
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4. Existing Terrestrial Environment 
This section describes the existing environment within which the Project will be located. The 
information provided in this section is based on desktop studies and the findings of environmental 
studies and assessments completed for the Project and other relevant developments in the region.  

The key reference documents used in this section include the following studies commissioned by 
Aurora specifically for the Project: 

 Report for Proposed Processing Facility – Maitland Industrial Area, Mulgara Assessment, 
prepared for Aurora by GHD in February 2011 (refer to Appendix C). 

 Report for Maitland Industrial Estate, Karratha, Walkover Survey and Preliminary Geotechnical 
Investigation, prepared for Aurora by GHD in July 2010 (refer to Appendix D). 

 Report for Karratha Potential Groundwater Supply, Desktop Hydrogeological Assessment, 
prepared for Aurora by GHD in July 2010 (refer to Appendix E). 

 Draft Report for Maitland Industrial Estate, Karratha, Geotechnical Desktop Study, prepared for 
Aurora by GHD in September 2010 (refer to Appendix F). 

 Report for Maitland Industrial Estate, Environmental Appraisal (Level 1 Terrestrial Flora and 
Fauna Assessment), prepared for Aurora by GHD in September 2010 (refer to Appendix G). 

 Bennelongia Pty Ltd, 2011, Evaluation of the Likely Occurrence of Migratory Shorebirds at the 
Proposed Aurora Algae Farm, prepared for Aurora Biofuels Pty Ltd, April 2011 (refer to 
Appendix H). 

4.1.1 Climate 

The Project is located within the Pilbara region of Western Australia. The Pilbara region is subject to 
an arid-tropical climate with two distinct seasons; a hot summer from October to April and a mild 
winter from May to September. The average yearly evaporation exceeds rainfall by as much as 2,500 
mm per year. Seasonally low but unreliable rainfall, together with high temperatures and high diurnal 
temperature variations are also characteristic climatic features of the region. 

The majority of the Pilbara has a bimodal rainfall distribution, resulting in two rainfall maxima per year. 
From January to March, rain results from storms penetrating from the north, producing sporadic and 
intense thunderstorms. Tropical cyclones and depressions moving southwards from northern 
Australian waters also cause heavy rainfall events. From May to June cold fronts move easterly 
across Western Australia and may occasionally reach the Pilbara Region. These fronts produce light 
winter rains that are generally ineffective for extensive plant growth. Surface water can be found in 
some pools and springs in the Pilbara Region all year round, although watercourses only flow briefly 
due to the short wet season.  

The closest official Bureau of Meteorology (BoM) weather recording station is at Dampier Salt (station 
no. 005061). Historical long term climatic averages for rainfall from 1969-2010 are summarised below 
in Table 13 (BoM, 2012). 
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Table 13 Climate Data (Dampier Salt) 

Weather Aspect Value  

Mean Daily Maximum Temperature 36.2 C (Mar) – 26.2 C (July) 

Mean Daily Minimum Temperature 26.5 C (Feb) – 13.4 C (July) 

Annual Rainfall 269.9 mm 

Mean Annual Rain Days 18.5 days 

4.2 Geological and Physiographic Context of the Study Area 

4.2.1 Topography 

From Figure 13 it can be seen that the Project envelope and the seawater intake pipeline corridor falls 
from a maximum RL of +20 m AHD at the North Coastal Highway boundary to the tidal flats that are 
essentially at sea level.  

4.2.2 Geology 

The Pilbara region comprises a portion of the ancient continental Western Shield that dominates the 
geology of Western Australia. The Western Shield is comprised of pre-Cambrian Proterozoic and 
Archaean rocks. 

Desktop studies (July 2012) showed that the Project envelope includes stony lower slopes associated 
with the low basalt range containing Mt. Regal (immediately south of the North West Coastal 
Highway). These foothills grade into almost flat coastal plains that slope gently to the north supporting 
hard and soft spinifex grasslands and Mulga shrub lands. The plains contain gilgaied clay floodplains 
supporting tussock grasslands and minor grassy snake-wood shrub lands. Several shallow 
ephemeral drainage channels and outwash fans cross the area trending mainly from the SSE to 
NNW. 

A 1:100,000 geological survey map - Dampier (first edition) has been reproduced as Figure 14.  
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Figure 14 shows the Project envelope mainly comprises of four geologic and soil associations:  

 Floodplains of distal outwash fans with gilgai surface in areas of expansive clay (Qwb) 

 Rivers and creeks of alluvium, sand and gravel 

 Clay, silt and sand in channels on floodplains (Qaa) 

 A small intrusion of metamorphosed granite (AgDm). 

The seawater pipeline corridor option crosses a small area of metamorphosed granite (AgDm) and a 
floodplain of alluvial sand, silt and clay before crossing over marine mud and silt in supratidal and 
intertidal deposits (Qhms and Qhmu).  

In order to determine depth to rock within the Project envelope, Dynamic Core Penetrometer (DCP) 
testing was undertaken (in accordance with Australian Standard 1289.6.3.2-1997) to a maximum of 2 
m or refusal (indicative of rock formations), whichever occurred first. The DCP test locations and 
termination depths were used to prepare a contoured plot of minimum depths to rock across the 
project envelope (Figure 15). 

Outcrops of Granite and Granodiorite across the Project envelope and within drainage lines are 
indicative of the general presence of shallow rock and this was confirmed by the DCP results. 
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4.2.3 Soils 

The Project envelope is part of a large floodplain with alluvial sandy clays over granitic and 
granodiorite formations. Subsurface profiles over the majority of the Project envelope are expected to 
comprise varying depths of gravel, sand, silty sand, clayey sand and sandy clay. Silty and sandy 
clays of high plasticity, represented by areas of gilgai and clay pans are expected to form the surface 
and subsurface in the floodplain areas of the Project envelope. 

The seawater intake pipeline corridor also crosses this floodplain. 

4.2.4 Potential Acid Sulphate Soils (PASS) 

The Acid Sulphate Soil Risk Map for the Pilbara Coastline published by DEC (as adapted by GHD) is 
shown in Figure 16. The Project envelope has areas of low to moderate ASS risk that are confined to 
existing drainage lines within the area. There are no areas of high to moderate risk. Most of the 
project envelope has no ASS risk. 

The seawater intake pipeline corridor crosses areas of low to moderate ASS risk on leaving the 
Project envelope and enters areas of moderate to high ASS risk where it crosses the intertidal zone. 
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4.3 Biogeographic Context and Land Systems  

The Project study area is in the Pilbara biogeographic region of the Interim Biogeographic 
Regionalisation for Australia (IBRA) (Thackway and Cresswell, 1995) and is located in the 
Roebourne (PIL4) subregion.  

The Roebourne subregion is located in the western section of the Pilbara Craton and is 
described by Kendrick and Stanley (2001) as ‘’Quaternary alluvial and older colluvial coastal 
and subcoastal plains. Resistant linear ranges of basalts occur across the coastal plains, with 
minor exposures of granite’’. The area of the sub-region is approximately 2 million hectares. 

According to mapping conducted by Van Vreeswyk et al. (2004) for the Pilbara region, there are 
six main land systems associated with the Project study area: 

 RGEBGD- Boolgeeda Land System: stony lower slopes and plains below hill systems 
supporting hard and soft spinifex grasslands or Mulga shrublands. 

 RGERUT- Ruth Land System: hills and ridges of volcanic and other rocks supporting 
hard spinifex (occasional soft spinifex) grasslands. 

 RGEHOF- Horseflat Land System: gilgaied clay plains supporting tussock grasslands and 
minor grassy snakewood shrublands. 

 RGECAL- Calcrete Land System: low calcrete platforms and plains supporting shrubby 
hard spinifex grasslands. 

 RGECHE- Cheerawarra Land System: sandy coastal plains and saline clay plains 
supporting soft and hard spinifex grasslands and minor tussock grasslands. 

 RGEMAL- Mallina Land System: sandy surfaced alluvial plains supporting soft spinifex 
(and occasionally hard spinifex) grasslands. 

Figure 17 shows that the Project envelope is mostly within the Horseflat Land System, with a 
smaller area of Boolgeeda Land System to the south. The seawater intake pipeline corridor 
crosses areas of Horseflat, Cheerawarra and Littoral Land Systems. 
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4.4 Conservation Areas 

The Project envelope does not contain any conservation areas and none are located in the near 
vicinity. The seawater pipeline corridor does not cross any conservation areas.  

Threatened and Priority Ecological Communities 

Ecological communities are defined as “naturally occurring biological assemblages that occur in a 
particular type of habitat” (English and Blythe, 1997). Threatened Ecological Communities (TECs) are 
ecological communities that have been assessed and assigned to one of four categories related to 
the status of the threat to the community, i.e. Presumed Totally Destroyed, Critically Endangered, 
Endangered, and Vulnerable. TECs are not formally protected under the WC Act. However the loss 
of, or disturbance to, listed TECs triggers the EPBC Act and would be a consideration in determining 
the need to assess under the EP Act. 

Possible TECs that are insufficiently surveyed or known are placed in the DEC Priority Ecological 
Community (PEC) List under Priorities 1, 2 and 3. These are ecological communities that are 
inadequately known, are rare but not threatened, or meet criteria for Near Threatened. They would 
also be a consideration in determining the need to assess under the EP Act. 

PECs that have been recently removed from the threatened list are placed in Priority 4. These 
ecological communities require regular monitoring. Conservation Dependent ecological communities 
are placed in Priority 5. 

A search of the DEC’s Threatened and Priority Ecological Communities database was conducted for 
the Project in 2010 and recently updated in August 2012. The search was based on a distance of 5 
km from the boundaries of the Study area (which includes all Project areas) that is outlined in Figure 
18.  

No Threatened Ecological Communities were identified within the Study area.  

Four Priority Ecological Communities (PEC’s) were identified within 5 km of the Study area as follows: 

 Priority 1: Burrup Peninsula rock pool communities 

 Priority 1: Burrup Peninsula rock pile communities 

 Priority 1: Roebourne Plains gilgai grasslands 

 Priority 3: Horseflat Land System of the Roebourne Plains. 

Both the Priority 1 PECs; Burrup Peninsula rock pool and Burrup Peninsula rock pile community, do 
not occur within the Study area. Five Priority 1 Roebourne Plains gilgai grasslands PECs and/or 
buffer zones dissect the Study area in the northern extent but are not within the Project areas.  

The Priority 3 PEC Horseflats Land System of the Roebourne Plains, inclusive of buffer zones, is 
shown in the database as being present in the Study area. As a Priority 3 PEC, this community is 
considered to be inadequately known, or rare but not threatened. The regional extent of this PEC is 
identified in Figure 18, demonstrating that there is a large area of this PEC within the region. Not all of 
the land depicted as PEC contains PEC vegetation and disturbance of these areas would only have 
indirect, if any, impacts on the PEC vegetation. The Study area is largely covered by the PEC but has 
been severely degraded and eroded by grazing stock. The condition of the vegetation was classified 
by GHD (2011) as degraded using the Keighery 1994 rating scale (see section 4.8.3).  
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The Project envelope is also within the PEC (Figure 12), but the majority of the Project envelope has 
the K2 vegetation type (see Figure 14), which is not associated with the Horseflats Land System. A 
small area (less than 1 ha) of vegetation type K3 (a vegetation type containing some species common 
with the Horseflats PEC) is located on the western side of the Project envelope (see Figure 14). If 
vegetation type K3 were to represent an occurrence of the Horseflats Land System PEC, the Project 
is considered unlikely to result in a significant impact due to the small amount of clearing of vegetation 
type K3 required (less than 1 ha) and the large regional extent of the PEC. Also the K3 vegetation 
within the Study area (which includes the Project envelope) has been badly impacted by grazing (see 
section 4.8.3) reducing its conservation value. 

The pipeline route is also within the PEC but the vegetation types crossed by the pipeline are not 
associated with the Horseflats Land System.  

 



GHD House, 239 Adelaide Terrace Perth WA 6004  T 61 8 6222 8222  F 61 8 6222 8555  E permail@ghd.com.au  W www.ghd.com.au

INDIAN OCEAN

WARLU RD

NORTH WEST COASTAL HWY

DAMPIER RD

MA
DIG

AN
RD

BALMO RAL RD

BAYLY AV

CORRAL RD

MILLARS RD

436,000

436,000

454,000

454,000

472,000

472,000

490,000

490,000

7,6
74,

000

7,6
74,

000

7,6
92,

000

7,6
92,

000

7,7
10,

000

7,7
10,

000

G:\61\25760\GIS\Maps\MXD\6125760_G030_Fig18_Rev0.mxd
©  2012. Whilst every care has been taken to prepare this map, GHD, GA, DEC, Landgate and Aurora Algae Pty. Ltd make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind 
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

LEGEND
0 1.8 3.6 5.4 7.2 90.9

Kilometers

Map Projection: Transverse Mercator
Horizontal Datum: Geocentric Datum of Australia (GDA)

Grid: Map Grid of Australia 1994, Zone 50 Figure 18

Job Number
Revision 0

61-25760

08 APR 2013

Horseflats PEC Regional Area
o Date

Data source: Landgate: DampierExtensions - Nov2008, Roads - 20100820; DEC:  Priority Ecological Community  Buffer - 20100823; GA: Geodata Topo 250K Series III - 2006; GHD: Study Area - 20101009, Pipeline - 20120516.   Created by: jhchen, tgoad, jrutherford, bflorczak, mczekaj

1:180,000 (at A3)

!(!(

!(

!(

DAMPIER WICKHAM

KARRATHA

INDIAN OCEAN
Locality Map

Aurora Algae Pty. Ltd.
Commercial Scale Algae Farm
and Processing FacilitiesPipeline

Roads

Priority Ecological
Community Buffer

Site Area



 

56 

 

4.5 Coastal Setback and Flood/Storm Surge Risk 

The northern boundary of the Project envelope is approximately 10 km from the coast and 
approximately 1 km south of the 10 m contour. The 20 m contour line is a further 3 km south and is 
within the southern third of the Project envelope. The land continues to rise toward the North Western 
Highway and is just short of the 30 m contour at that point. The Project ponds will need to be on level, 
flat land and a cut and fill approach will be used during construction to avoid bringing in soil for fill 
purposes. Even so all of the ponds will be above the 10 m contour. The 10 m and 20 m contour lines 
can be seen in Figure 13. 

The current storm surge line is mapped at 6.2 m AHD for 1 in 100 year flood event and at 7.8 m AHD 
for a 1 in 1000 year flood event (Davies 1994). Given that the ponds and processing facilities will be 
above the 10 m contour it is considered that there is negligible storm surge risk to ponds and facilities 
located within the Project envelope. The intake seawater pipeline will be partially in areas subject to 
the 1:100 year storm surge and will cross intertidal areas that will be at even greater risk. 
Consideration will need to be given to the protection of the pipeline in these areas of storm surge risk. 

The Maitland River presents a flooding risk that is distinct from the storm surge risk and in a 100 year 
ARI flood event the south western part of the Project study area would be inundated by a northeast 
breakout flow from the river over approximately a 6 km length (Jim Davies and Assoc, 2009). 
However, there is no flood risk to the Project envelope as it is approximately 2 km to the east of the 
area of predicted flooding. The intake seawater pipeline will be largely within the flood risk area and 
consideration will need to be given to the protection of the pipeline in this area. 

4.5.1 Planning Implications - Sea Level Rise 

The Western Australian Planning Commission (WAPC) recently completed a review of Schedule 1 
(Sea Level Rise) of the State Planning Policy No. 2.6 State Coastal Planning Policy. A position 
statement is available on the Department of Planning and Infrastructure website (WAPC, 2012) that 
indicates that an increase in vertical sea level rise from 0.38 m to 0.9 m over a 100 year time frame 
(to 2110) needs to be taken into account in planning for coastal structures. This has no planning 
implications for the ponds and facilities within the Project envelope as all of that land is above 10 m 
AHD. However, the seawater intake and pipeline are in locations where account will need to taken of 
the implications of sea level rise in their design and construction. 

4.6 Hydrology 

The Project envelope western boundary is located approximately 6 km from the eastern bank of the 
Maitland River and the drainage from the area does not reach any of the tributaries of the Maitland 
River as it flows northwards rather than to the west. Hence drainage from the Project envelope will 
not impact on the Maitland River. 

Some minor ephemeral drainage lines/channels that only flow in periods of heavy cyclonic rainfall 
were identified within the Project envelope from desktop assessments and also during the terrestrial 
flora and fauna survey conducted by GHD in August 2010 (GHD 2010a). These same areas are 
shown on the Geological Map (Figure 14) as creek beds and drainage channels and on the ASS risk 
map (Figure 16) as low to moderate risk areas that cross the Project envelope. The inflow to the 
Project envelope during rainfall will need to be managed as the ponds will be located over existing 
drainage lines. 
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4.7 Groundwater  

The Project envelope falls within the Ashburton sub-area of the Pilbara Groundwater area and Pilbara 
Surface Water area proclaimed under the Rights in Water and Irrigation Act 1914. As such licences 
and permits will be required to construct wells, extract groundwater and interfere with the beds and 
banks of rivers.  

Groundwater levels in the Project study area can be expected to be 5 to 10 meters below ground 
surface in the southern areas, trending to 5 meters or less as the coast is approached from the south 
(Paine and Tille, 1992).  

A search of the Department of Water (DoW) WIN borehole database (July 2010) was conducted 
using a 20 km radius of a point near the centre of the Project envelope (Figure 19). Information in 
relation to the four bores closest to the Project envelope is shown in Table 14 below. 

Table 14 Summary Table for Bores within close proximity to Project Area 

WIN Site ID AWRC Name Drilled Depth TD Solids (in 
situ) (mg/L) 

Static Water 
Level (m) 

20050785 Lawns Well 9.450 2690 6.4 

20050788 Cheedy Well 7.010 12120 4.57 

20050789  Mile Well 11.580 900 5.79 

20050790 Walters Well 8.840 1960 4.88 

 

The data indicates that the groundwater below and near the Project envelope is brackish and will be 
below the base of the algae and evaporation ponds. There are presently no uses for groundwater in 
the area other than where the quality is such that it is suitable for pastoral purposes. There are no 
users of the groundwater downstream from the Project envelope. The groundwater flow is toward the 
Dampier Salt ponds and would be expected to discharge to sea from under the ponds.
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4.8 Terrestrial Vegetation and Flora 

Mattiske Consulting Pty Ltd conducted a Level 2 Terrestrial Flora and Fauna assessment of the 
Project study area and general surrounds (Mattiske, 1994). The results of the 1994 study were 
utilised and built upon as a component of a terrestrial flora and fauna assessment that was completed 
in August 2010 (GHD, 2010a). The field survey area encompassed the Project study area and an 
additional area to the North West adjacent to the Dampier Salt Ponds that may have been crossed by 
the seawater intake pipeline corridor. The assessment included a desktop investigation, as well as 
opportunistic fauna field survey (vertebrate only) and habitat assessment in conjunction with a 
vegetation and flora field survey.  

4.8.1 Regional Setting 

The vegetation of the Roebourne subregion is described as ‘’grass savannah of mixed bunch and 
hummock grasses, and dwarf shrub steppe of Acacia stellaticeps or A. pyrifolia and A. inaequilatera. 
Uplands are dominated by Triodia hummock grasslands. Ephemeral drainage lines support 
Eucalyptus victrix or Corymbia hamersleyana woodlands. Samphire, Sporobolus and mangal occur 
on marine alluvial flats and river deltas’’ (Kendrick and Stanley, 2001 in GHD, 2010a). 

The vegetation of the area surveyed by GHD is located within the Fortescue Botanical District of the 
Pilbara region. The Fortescue Botanical District is comprised predominately of tree and shrub- steppe 
communities with Eucalyptus trees, Acacia shrubs, Triodia pungens and Triodia wiseana with some 
Mulga occurring in valleys (Beard, 1990). 

Native vegetation types represented in GHD’s study area, their regional extent and reservation status 
are drawn from Shepherd, et al. (2002). Table 15 shows that the vegetation types present in the 
project area have not been extensively cleared, with over 98% of pre-European vegetation remaining. 
Hence, the types of vegetation in the Project study area are considered of Least Concern (i.e. >50% 
pre-European extent exists and subject to little or no degradation over a majority of this area) (EPA, 
2000). 

Table 15 Vegetation Extent and Status in the Pilbara IBRA Region 

Vegetation 
Association 
Number 

Association 
Description 

Pre-European 
Extent (ha) in 
PIL4 IBRA 
Subregion 

% 
Remaining 
in PIL4 

Current 
Extent (ha) in 
PIL4 IBRA 
Subregion 

% Current 
extent in 
Conservation 
Reserves 

127 Bare areas, mudflats 179917.135 98.5% 177262.423 0% 

157 Hummock 
grasslands, grass 
steppe, hard 
Spinifex, Triodia 
wiseana 

13502.653 99.8% 13474.84 0% 

589 Mosaic: short bunch 
grasslands-savanna/ 
grass plain 
(Pilbara)/Hummock 
grasslands, grass 
steppe, soft spinifex 

680453.858 100% 680453.858 1.8% 
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4.8.2 Vegetation Types 

A total of 11 vegetation types were identified across the study area during the August 2010 field 
survey (refer to Appendix G, Section 4.1): 

K1: Sandy alluvial plain of hummock grassland of Triodia epactica and tussock grassland of 
Eragrostis xerophila, with scattered shrubs and trees of Acacia coriacea, Acacia inaequilatera and 
Hakea lorea subsp. lorea. 

K2: Mosaic of tussock grassland of Eragrostis xerophila and depressions of Xerochloa barbata and 
Eragrostis setifolia with seasonal ephemerals on weakly gilgaied soils and Acacia xiphophylla in non-
degraded areas. 

K3: Mosiac of tussock grassland of Eragrostis xerophila and hummock grassland of Triodia 
epactica and Triodia wiseana on drainage lines, with depressions of Xerochloa barbata and 
Eragrostis setifolia with seasonal ephemerals on weakly gilgaied soils. 

K4: Coastal mudflats of chenopods such as Tecticornia halocnemoides, Tecticornia indica subsp. 
leiostachya, Muellerolimon salicorniaceum, and grasses including Eragrostis xerophila and 
Sporobolus virginicus. 

K5: Sandy coastal plain of hummock grassland of Triodia epactica and Triodia wiseana with 
littoral drainage of chenopods. 

RPG1: Roebourne Plains coastal grasslands with gilgai microrelief on deep cracking clays, 
dominated by ephemeral and perennial species of Sorghum sp. and Eragrostis xerophila with other 
native grass species including Astrebla pectinata, Eriachne benthamii, Chrysopogon fallax, and 
Panicum decompositum. 

V1: Low woodland of Eucalyptus camaldulensis subsp. obtusa over mixed grasses; 

R3: Open shrubland of Acacia bivenosa, Acacia pyrifolia and Senna glutinosa over hummock 
grassland of Triodia wiseana with scattered low shrubs of Corchorus walcotti and very open herbs of 
Ptilotus exaltatus, Trichodesma zeylanicum and Cassytha capillaris with Corymbia hamersleyana in 
drainage lines. 

R4: Closed hummock grassland of Triodia wiseana with scattered tall shrubs of Acacia 
inaequilatera, Grevillea pyramidalis and Hakea lorea subsp. lorea on mesas. 

K1B: Open heath of Acacia stellaticeps over open hummock grassland of Triodia epactica and very 
open bunch grassland of *Cenchrus ciliaris. 

K1C: Shrubland of Acacia bivenosa and Acacia ancistrocarpa over hummock grassland of Triodia 
wiseana and scattered herbs of Trichodesma zeylanicum. 

As can be seen in Figure 20, not all of these vegetation types are found in the Project envelope or 
within the seawater intake pipeline corridor.  

Four of the above vegetation types were recognised within the Project envelope, specifically K1 , K2, 
K3 and R3. Only one vegetation type (K5) was crossed by the seawater intake pipeline corridor, with 
small areas of vegetation type K4 nearby.  
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fallax, Panicum decompositum.
Eucalyptus camaldulensis obtusa
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Triodia ? epactica Cenchrus
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4.8.3 Vegetation Condition 

The vegetation condition of the site was assessed using the vegetation condition rating scale 
developed by Keighery (1994) that recognises the intactness of vegetation, which is defined by the 
following: 

 Completeness of structural levels 

 Extent of weed invasion 

 Historical disturbance from tracks and other clearing or dumping 

 The potential for natural or assisted regeneration. 

The scale consists of six rating levels as outlined below in Table 16. 

 

Table 16 Vegetation Condition Rating Scale (Keighery, 1994) 

Vegetation 
Condition 
Rating 

Vegetation 
Condition 

Description 

1 Pristine or nearly so No obvious signs of disturbance 

2 Excellent Vegetation structure intact, disturbance affecting individual 
species, and weeds are non-aggressive species 

3 Very Good Vegetation structure altered, obvious signs of disturbance. 

4 Good Vegetation structure significantly altered by very obvious 
signs of multiple disturbances retains basic vegetation 
structure or ability to regenerate it. 

5 Degraded Basic vegetation structure severely impacted by 
disturbance. Scope for regeneration but not in a state 
approaching good condition without intensive 
management. 

6 Completely 
Degraded 

The structure of the vegetation is no longer intact and the 
area is completely or almost without native species. 

Applying the above condition rating scale, the majority of the vegetation within the Study area is 
considered Degraded. Disturbance from grazing stock (cattle) was highly visible in these areas and 
was mostly restricted to vegetation types K2, K3 and K4. However, there were small isolated areas 
within these vegetation types that were rated ‘Good’ to ‘Degraded’.  

Vegetation types K1B, K4 and K5 were considered Good to Degraded, though certain areas showed 
high levels of disturbance from erosion and grazing stock. The vegetation condition in vegetation 
types RPG1, K1C, R3 and R4 was rated Very Good to Good. These areas were located adjacent to 
the North Western Highway and in the northern extent of Area C. 

One vegetation type (V1) was considered Degraded to Completely Degraded but was restricted to a 
small area of vegetation adjacent to a stock yard and watering point. Buffel grass (Cenchrus ciliaris) 
was recorded occurring in vegetation types V1, R3, K1, K3 and K5. Buffel is an introduced grass 
species and is a highly aggressive colonizer that can compete with and displace native flora species 
over time. 
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4.8.4 Conservation Significant Flora 

Significant flora species are protected under both State and Commonwealth legislation. Activities that 
are deemed to have a significant impact on nationally significant flora species are recognised by the 
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC, Act) and require referral to 
the Department of Sustainability, Environment, Water, Populations and Communities (DSEWPAC). 
Under the EPBC Act, flora species are categorised as Extinct, Critically Endangered, Endangered or 
Vulnerable depending on the level of threat. 

In addition to the EPBC Act, significant flora in Western Australia is protected by the Wildlife 
Conservation Act (WC Act). This Act protects Declared Rare Flora (DRF) species. The DEC also 
maintains a list of Priority Listed Flora species. These are species that are not protected but may still 
require monitoring and management. Conservation codes for Priority flora species are assigned by 
the DEC to define the level of conservation significance. Priority species may be rare or threatened, 
but cannot be considered for declaration as rare flora until adequate surveys have been undertaken 
of known sites and the degree of threat to these populations clarified. Special consideration is often 
given to sites that contain Priority flora, despite them not having formal legislative protection. A 
description of the EPBC and DEC Conservation Codes that relate to flora species are provided in 
Appendix G. 

Searches of the DEC Naturemap tool in 2010 and 2012 identified five conservation significant flora 
species in the Project area. An additional five were identified in a search of the DEC Declared Rare 
and Priority Listed Flora database in 2010 but were not identified in the 2012 searches. No Declared 
Rare flora was identified in the desktop searches (2010 and 2012). 

The 2010 field surveys did not identify any Declared Rare or Priority flora in the survey area or the 
Project envelope. 

An assessment was conducted to determine the likelihood of conservation significant species being 
present within the Project envelope. The assessment was based on the presence of suitable habitat 
and historical recordings of species in the Project envelope vicinity (Figure 21). Six species were 
identified as likely to occur as outlined in Table 17 below. None were found in the field survey.  

 

Table 17 Likelihood of Occurrence – Conservation Significant Flora Species 

Species/Community Status Habitat Requirements Likelihood of 
Occurrence 

Acacia glaucocaesia P3 Red loam, sandy loam, clay. 
Floodplains 

Unlikely 

Atriplex lindleyi subsp. 
conduplicata 

P3 Crab hole plains Likely  

Gomphrena cucullata P2 Red sandy loam, clayey sand. Open 
floodplains 

Unlikely 

Gomphrena 
leptophylla 

P3 Sand, sandy to clayey loam, granite, 
quartzite. Open flats, sandy creek 
beds, edges salt pans & marshes, 
stony hillsides 

Likely 

Rhynchosia P4 Pebbly, shingly coarse sand amongst Likely 
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Species/Community Status Habitat Requirements Likelihood of 
Occurrence 

bungarensis  boulders. Banks of flow line in the 
mouth of a gully in a valley wall. 

Stackhousia clementii P3 Skeletal soils and sandstone hills, soft 
silty saline soil over limestone 

Unlikely 

Tephrosia bidwillii P3 No data available  Possible 

Terminalia 
supranitifolia 

P3 Rock piles, rocky outcrops, basalt 
rocks 

Likely 

Themeda sp. 
Hamersley Station 
(M.E. Trudgen 11431)  

P3 Red clay. Clay pan, grass plain, 
drainage focus on cracking clay pans 

Likely 

Vigna sp. rockpiles (R. 
Butcher et al. RB 
1400)  

P3 Gently sloping plateau at crest at crest 
of rock piles, on shallow red soils 

Likely 
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4.8.5 Introduced Flora 

A total of five introduced flora species were recorded during the field survey. They were: 

 Kapok Bush (Aerva javanica) 

 Buffel Grass (Cenchrus ciliaris) 

 Couch (Cynodon dactylon) 

 Spiked Malvastrum (Malvastrum americanum) 

 Mimosa Bush (Vachellia farnesiana).  

None of these species are listed as a Declared Plant pursuant to Section 37 of the Agricultural and 
Related Resources Protection Act 1976 (WA). 

4.9 Terrestrial Fauna 

GHD undertook a Level 1 fauna assessment in 2010, conducted in accordance with EPA Guidance 
Statement No. 56 Assessment of Environmental Factors for Terrestrial Fauna Surveys for 
Environmental Impact Assessment in Western Australia. The assessment included a desktop 
investigation, an opportunistic fauna field survey (vertebrate only) and a habitat assessment.  

4.9.1 Habitat Assessment 

A total of five broad habitat types were identified within the study area. These generally correspond 
with the vegetation types identified in Section 4.8.2. Much of the study area contains grasslands and 
grazing land that support relatively low fauna diversity. The ecological values of some habitat types 
vary dramatically depending on the intensity of grazing pressure. This influences the structural and 
floristic complexity of the shrub and understory vegetation layers. 

The five fauna habitat types identified were: 

 Grasslands: Native grassland and areas established for cattle grazing. Minor to severe grazing 
and trampling impacts were seen with erosion evident at some locations 

 Shrublands: Shrubs and low trees comprise a sparse canopy layer. Grazing impacts moderate 
to severe 

 Estuarine Mud Flats: Tidal flats without canopy vegetation, and mangrove areas with dense 
canopy vegetation. Shrub layer mid-dense to absent, often tidally inundated 

 Rocky Rises: Spinifex grassland, rocky outcrops and small caves 

 Ephemeral watercourses and dams: Mid-dense to sparse canopy, ground layers are dense to 
very sparse with fallen logs and debris.  

A series of minor ephemeral watercourses intersect the study area and these provide a valuable, 
intermittent, source of water, food and habitat for a variety of animals. All terrestrial habitats in the 
study area are expected to display a seasonal change in vegetation structure. The survey was carried 
out during a period of low rainfall, consequently flora species diversity (particularly the ground layer) 
and the presence of flowering and seeding components was low. It is expected that after sufficient 
rainfall the study area would experience an increase in the height and density of the grassy 
understorey, with grasses setting seed. Resource availability for terrestrial fauna fluctuates 
accordingly. The seasonal increase in grasses and grass seeds provides refuge and foraging habitat 
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for ground fauna and grassland-dwelling birds. Tree species in the study area also flower and fruit at 
different times of the year. These provide food resources for a variety of species including birds.  

Within the study area, sources of freshwater are limited during the dry season (restricted to artificial 
dams and isolated ponds along rivers and ephemeral creeks). Fresh water bodies represent 
important wildlife refuges during the drier months. By retaining water, these areas not only provide 
drinking sites, but also retain shelter, microhabitats and food associated with persisting vegetation 
and fauna communities. Patterns of rainfall influence the distribution of fauna. Many animals tend to 
contract to habitats adjacent to local water sources (i.e. rivers, streams, dams) during the dry season 
and then disperse in the wetter months. 

4.9.2 Conservation Significant Fauna  

Conservation significant fauna species are protected under both State and Commonwealth 
legislation. 

The EPBC Act protects listed migratory species that are recognised under international treaties, 
including the China Australia Migratory Bird Agreement (CAMBA); the Japan Australia Migratory Bird 
Agreement (JAMBA); Republic of Korea on the Protection of Migratory Birds (ROKAMBA); and the 
Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention).  

The DEC also produces a supplementary list of ‘Priority’ fauna, species that are not considered 
Threatened under the Western Australian Wildlife Conservation Act 1950, but for which the DEC feels 
there is a cause for concern. These species have no special legislative protection, but their presence 
would normally be considered in an environmental assessment by the EPA.  

Desktop searches conducted in 2010 and 2012 revealed a total of 13 conservation significant species 
potentially present in the project area. A likelihood of occurrence assessment was undertaken for 
each identified species, which analyses the species distribution, habitat preferences and previous 
records. The likelihood of occurrence assessment is provided in Table 18. Of the species identified 
only one conservation significant species, the Australian Bustard (Ardeotis australis), was recorded 
during the field survey, although a further four species were considered likely to occur based on other 
information. 
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Table 18 EPBC Act and WC Act Threatened Terrestrial Fauna, Likelihood of 
Occurrence 

Species Status Habitat Requirement Likelihood of 
Occurrence 

Birds    

Southern 
Giant-
Petrel 

Macronecte
s giganteus 

E – EPBC 

EPBC 
Migratory 

The Southern Giant Petrel is a marine bird 
and occurs over open seas and inshore 
waters in Antarctic and subtropical waters. In 
summer they occur predominately in sub-
Antarctic to Antarctic waters, usually below 
60ºS in the South Pacific and south-east 
Indian Oceans. During winter most adults 
disperse widely and are rare in the southern 
waters of the Indian Ocean. The Southern 
Giant-Petrel breeds on the Antarctic 
Continent, Peninsula and islands, and on 
sub-Antarctic islands and South America 
(TSSC, 2001h).  

Unlikely to Occur 

The Southern Giant 
Petrel may occur in 
adjacent marine 
environments near 
the intake locations 
but is unlikely to 
occur within the 
Project envelope or 
the pipeline corridor. 

 

Peregrine 
Falcon 

Falco 
peregrinus  

 

S Occurs throughout much of Australia, 
excluding the extremely dry areas and has a 
wide and patchy distribution. It shows habitat 
preference for areas near cliffs along 
coastlines, rivers and ranges and within 
woodlands along watercourses and around 
lakes.  

Unlikely to Occur  

Previously recorded 
on West Intercourse 
Island. Suitable 
habitat is limited 
within the study area. 

Eastern 
Curlew 

Numenius 
madagasca
riensis 

 

P4 The Eastern Curlew is a large, migratory 
wader. It is widespread in coastal regions in 
the north-east and south of Australia and is 
rarely seen inland. This species is found on 
intertidal mudflats and sandflats, often with 
seagrass, on sheltered coasts, especially 
estuaries, mangrove swamps, bays, harbours 
and lagoons. 

May Occur 

The Eastern Curlew 
may occur in the tidal 
areas crossed by the 
pipeline corridor.  

Australian 
Bustard 

Ardeotis 
australis 

 

P4 The Australian Bustard is a large, ground 
dwelling bird that occurs in grasslands, light 
scrubland and woodlands of inland Australia 
(Pizzy, 1991).   

Present 

Three individuals 
recorded in 
grassland habitat 
within study area. 

Bush 
Stone-
curlew 

Burhinus 
grallarius 

 

P4 The Bush Stone-Curlew occurs in any habitat 
with ground litter from rainforest to open 
woodland and paddocks. This species occurs 
across much of Australia and occurs in 
higher numbers in the northern areas. 

Unlikely to Occur 

Previously recorded 
on West Intercourse 
Island. Suitable 
habitat is limited 
within the study area. 

Mammals    

Mulgara 

Dasycercus

V – EPBC 

 

Inhabits hummock grass plains, sand ridges, 
mulga shrublands on loamy soils (Menkhort 

May Occur 

Suitable habitat is 
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Cristicauda and Knight, 2001).  present within the 
study area, but is 
degraded.  

Northern 
Quoll 

Dasyurus 
hallucatus 

E – EPBC 

T -  

WC Act 
Schedule 1 

This species of quoll once occurred across 
the majority of northern Australia but its 
range has contracted seriously. It still occurs 
in the Pilbara region but in disjunct 
populations, predominantly in the larger 
conservation reserves. The Northern Quoll 
inhabits a range of vegetation types but is 
more likely to occur in dissected rocky 
escarpment and eucalypt woodland within 
200 km of the Pilbara coast (TSSC, 2005x).  

Unlikely to Occur  

No preferred habitat 
(eucalypt woodland 
or rocky 
escarpments) is 
present within the 
Project envelope. 

Pilbara 
Leaf-nosed 
Bat 

Rhinonicteri
s aurantia 

V - EPBC The Pilbara Leaf-nosed Bat roosts in deep 
caves or mines in the wet season and 
forages nearby. This species occurs in the 
Pilbara region of WA where its populations 
are scattered and localised. There are a few 
known populations of this species in the 
western Pilbara, roosting in caves formed in 
gorges that dissect massive siliceous 
sedimentary geology. It is most often 
observed in flight over waterholes in gorges, 
but appears to be rare even in the Hamersley 
Range where this habitat is common (Van 
Dyck and Stahan, 2008). Optimal roosts are 
thought to occur in caves that form between 
ascending rock layers, where humidity is 
maintained from seeping groundwater (Van 
Dyck and Strahan, 2008). 

Unlikely to Occur 

The Project envelope 
does not contain any 
areas of habitat 
suitable for this 
species.  

Short-tailed 
Mouse 

Leggadina 
lakedowne
nsis  

P4 This species occurs in the tropical coast from 
the Pilbara to Cape York. Mostly occurs 
within stony hummock grassland in the 
Pilbara. 

May Occur 

Suitable habitat is 
present in the 
grassland 
communities.  

 

Ghost Bat 

Macroderm
a gigas 

 

P4 This species of carnivorous bat occurs 
across northern Australia. It has a scattered 
distribution and is generally found in small 
colonies. During the day the Ghost Bat 
shelters in caves, mine shafts and deep rock 
fissures and is sensitive to disturbance.  

Unlikely to Occur  

Individuals were 
recorded at West 
Intercourse Island. 
The Project envelope 
does not contain any 
areas of habitat 
suitable for this 
species.   

Little North-
western 
Mastiff Bat 

Mormopter
us loriae 
subsp. 

P1 The Little North-western Mastiff bat occurs 
along the Western Australia coast from Lake 
McLeod to Point Torment, occurring sparsely 
across its range. The Western Australian 
population have only been recorded from 
mangrove stands, particularly those that 
include mature Grey Mangroves (Van Dyck 

Unlikely to Occur 

Recorded at West 
Intercourse Island, 
but unlikely to occur 
on the Project 
envelope as there 
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cobourgian
a 

 

and Strahan, 2008).  are no mangrove 
habitats present.  

Reptiles    

Olive 
Python 
(Pilbara 
subsp,) 

Liasis 
olivaceus 
barroni  

V – EPBC 

T -  

WC Act 
Schedule 1 

The Pilbara Olive Python is a large python 
with a restricted distribution in the Pilbara 
region, from Mt Augustus north to Port 
Hedland, east to Marble Bar and west to the 
coast. This pythons preferred habitats include 
river gum and paper bark woodlands as well 
as rock-piles and breakaways in close 
proximity to water. 

Unlikely to Occur 

The study area does 
not contain suitable 
habitat for this 
species.  

Skink  

Notoscincu
s butleri 

 

P4 Occurs in the arid northeast (Dampier District 
and Harding River).  

May Occur 

Previously recorded 
3.5 km South of 
Karratha.  

Abbreviations: 

T – Rare or Likely to become extinct (Schedule 1) 

V – Vulnerable: EPBC Act 

E – Endangered: EPBC Act 

4.9.3 Mulgara 

GHD carried out a further and more detailed desktop investigation into the likely occurrence of 
Mulgara within the Project envelope. A targeted on-ground investigation for the presence of Mulgara 
was also undertaken within the Project envelope. The results are included in GHD, 2011a. 

GHD did not find any records of the Crest-tailed Mulgara or the Brush-tailed Mulgara being found in 
the immediate Karratha area. The closest known records are of Mulgara being captured just south of 
Port Hedland, some 190 km east of Karratha.  

The targeted on ground investigation found no physical or biological signs of Mulgara and no Mulgara 
were sighted during the investigation. From observations made during the ground investigations, 
GHD concluded that the combined vegetation and soil types present within the Project envelope and 
surrounding areas were not a suitable habitat for Mulgara. The results from the additional work 
support the conclusion that it is most unlikely that Mulgara will be present within the Project envelope. 

4.9.4 Migratory Birds (Terrestrial and Marine) 

Migratory bird species are protected under the EPBC Act and as well as being recognised under 
international treaties. A desktop search (July 2012) of the project area identified 30 migratory species 
that could potentially be present in the study area (Table 19). Two of these species, the Great Egret 
and Cattle Egret, are recorded twice (as both Migratory Terrestrial and Migratory Marine Birds).  

 

 



 

 

71 

 

Table 19 EPBC Act Migratory Birds 

Species Status Type of Presence 

Migratory Terrestrial Birds   

White-bellied Sea-Eagle 

Haliaeetus leucogaster 
 

EPBC Migratory Species or species habitat known to occur 
within area 

Barn Swallow 

Hirundo rustica 
 

EPBC Migratory Species or species habitat known to occur 
within area 

Rainbow Bee-eater 

Merops ornatus 
 

EPBC Migratory Species or species habitat known to occur 
within area 

Migratory Wetland Birds   

Common Sandpiper 

Actitis hypoleucos  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Great Egret, White Egret 

Ardea alba  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Cattle Egret 

Ardea ibis  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Ruddy Turnstone 

Arenaria interpres  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Sharp-tailed Sandpiper 

Calidris acuminata  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Sanderling 

Calidris alba  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Red Knot, Knot 

Calidris canutus 
 

EPBC Migratory Species or species habitat known to occur 
within area 

Curlew Sandpiper 

Calidris ferruginea  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Red-necked Stint 

Calidris ruficollis 

EPBC Migratory Species or species habitat known to occur 
within area 
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Great Knot 

Calidris tenuirostris  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Greater Sand Plover, Large 
Sand Plover 

Charadrius leschenaultii  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Lesser Sand Plover, 
Mongolian Plover 

Charadrius mongolus  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Oriental Plover, Oriental 
Dotterel 

Charadrius veredus  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Oriental Pratincole 

Glareola maldivarum  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Grey-tailed Tattler 

Heteroscelus brevipes  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Broad-billed Sandpiper 

Limicola falcinellus  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Bar-tailed Godwit 

Limosa lapponica  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Black-tailed Godwit 

Limosa limosa  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Eastern Curlew 

Numenius 
madagascariensis  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Whimbrel 

Numenius phaeopus  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Pacific Golden Plover 

Pluvialis fulva  
 

EPBC Migratory Species or species habitat known to occur 
within area 



 

 

73 

 

Grey Plover 

Pluvialis squatarola  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Common Greenshank, 
Greenshank 

Tringa nebularia  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Marsh Sandpiper, Little 
Greenshank 

Tringa stagnatilis  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Terek Sandpiper 

Xenus cinereus  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Migratory Marine Birds   

Fork-tailed Swift 

Apus pacificus  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Great Egret, White Egret 

Ardea alba  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Cattle Egret 

Ardea ibis  
 

EPBC Migratory Species or species habitat known to occur 
within area 

Southern Giant-Petrel 

Macronectes giganteus  
 

EPBC Endangered 
/EPBC Migratory 

Species or species habitat known to occur 
within area 

An assessment of the likely impacts of the Project on migratory birds against the requirements of the 
EPBC Act was undertaken by Bennelongia (Bennelongia Pty Ltd, 2011). In addition to the species 
listed above, Bennelongia also determined that three additional migratory bird species had the 
potential to occur in the Karratha region, specifically the Common Redshank (Tringa tetanus), Long-
toed Stint (Calidris subminuta) and Red-necked Phalarope (Phalaropus lobatus). 

Draft Policy Statement 3.21 (DEWHA, 2010) provides a framework for determining whether a 
proposed action will impact significantly on migratory shorebird species. Sites supporting more than 
20,000 or 2000 shorebirds are considered to be internationally or nationally significant (respectively). 
Sites supporting more than 1% or 0.1% of the population of a shorebird species are also considered 
to be internationally or nationally significant (respectively).  

Twenty-four of the migratory birds listed in Table 12 occur periodically at the Dampier Saltworks. 
These birds could be present, at times, within the Project envelope although the lack of permanent 
water suggests that their presence would be restricted in time and be opportunistic; such as when 
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there is sufficient rainfall to produce water pools in the drainage lines within the Project envelope that 
persist for longer than a few days.  

The Bennelongia report (Bennelongia Pty Ltd, 2011) concluded that, based on existing data and 
habitat characterisation obtained during a site visit, the Project envelope is likely to support only low 
numbers of migratory birds.   
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5. Existing Marine Environment 
This section describes the existing marine environment within which the proposed seawater intake is 
located. The key reference documents used in the preparation of this section include the following: 

 Environmental Protection Authority, 2001, Guidance for the Assessment of Environmental 
Factors (in accordance with the Environmental Protection Act 1986), Guidance Statement for 
Protection of Tropical Arid Zone Mangroves Along the Pilbara Coastline, Final Guidance No. 1, 
April 2001. 

 Environmental Protection Authority, 2009, Environmental Assessment Guidelines, No.3, 
Protection of Benthic Primary Producer Habitats in Western Australia’s Marine Environment, 
WA, December 2009. 

5.1 Conservation and Marine Management Areas 

5.1.1 Proposed Regnard Marine Management Area 

The seawater intake is located within a tidal creek that is adjacent to the Dampier Salt lease and to 
the north and west of the Project area (Figure 2). The nearest marine conservation area is the 
proposed Regnard Marine Management Area (formerly referred to as the proposed Cape Preston 
Marine Management Area within the Proposed Dampier Archipelago Marine Park and Cape Preston 
Marine Management Area (CALM, 2005). The intake is at the far eastern edge of a proposed 
Conservation Area (Mangrove Protection) within the Marine Management Area (Figure 22). The 
Indicative Management Plan requires (see page 97, Table 3) that any proposals for pipelines and 
marine infrastructure are assessed in accordance with standard procedures. As this API can be seen 
as a standard procedure, it is an appropriate vehicle to use in the assessment of the impacts of the 
seawater intake on the proposed Conservation Area. 
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5.2 Benthic Habitat including Mangroves  

The proposed seawater intake is on the eastern boundary of Area 10, the “Maitland River Delta”, in 
the EPA’s Final Guidance Statement No. 1 Guidance Statement for protection of tropical arid zone 
mangroves along the Pilbara coastline (EPA, 2001). This Guidance Statement is discussed in the 
DEC Indicative Management Plan (page 27, Section 7.1.5; Mangrove communities). The Plan states 
that; “…development proposals that may impact on mangrove communities are subject to 
environmental impact assessment by the DoE/EPA in accordance with [the Guidance]” and 
“Proposed management strategies to protect mangals include…ensuring that approvals and 
conditions for new industry…are set in accordance with the EPA Guidance Statement.” On this basis 
the Project will need to meet the requirements of the Guidance Statement.  

The Guidance Statement sets out four types of management areas based on a number of 
significance criteria, specifically: 

 Guideline 1: Regionally significant mangroves – outside designated industrial areas and 
associated port areas 

 Guideline 2: Other mangrove areas – outside designated industrial areas and associated port 
areas 

 Guideline 3: Regionally significant mangroves – inside designated industrial areas and 
associated port areas 

 Guideline 4: Other mangrove areas – Inside designated industrial areas and associated port 
areas 

Area 10 is a Guideline 3 region and the EPA objective for this area is that: 

“…no development should take place that would significantly reduce the mangrove habitat or 
ecological function of the mangroves in these areas.” 

The Guidance Statement notes that proposals for development in Guideline 3 areas will be expected 
to meet the following performance objectives for an assessment of acceptability by the EPA: 

 demonstrate a significant understanding of the mangrove systems, in terms of habitats, 
dependent habitats and ecological functions, which are likely to be affected if development is 
implemented. 

 with the above understanding, evaluate how the mangrove system (the mangroves, habitats, 
dependent habitats, ecological function and ecological processes which sustain the mangrove 
habitats) would be affected and the environmental significance of any such impacts, including 
cumulative impacts. 

 demonstrate that the proposed development adopts good engineering design and 'best 
practice' processes for minimising potential environmental impacts and maintains the ecological 
function and overall biological value and environmental quality of the area. 

 Demonstrate that all feasible and prudent alternatives (industry siting) to impacting 
detrimentally on mangroves have been considered. 

The EPA has issued a further Guideline (No 3; Protection of Benthic Primary Producer Habitats in 
Western Australia’s Marine Environment, December 2009) that will need to be taken into account. 
This Guideline lists Area 10 mangroves within Category C: ‘Other Designated Areas’ and the 
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cumulative loss that the Guideline would consider; “…unlikely to pose an unacceptable risk to 
ecological integrity” is set at 2%.  

Mangrove loss is assessed based on a nominated regional area called a “Local Assessment Unit”. 
The appropriate LAU for the Project would coincide with the boundaries of Area 10 of the Guidance 
Statement and this is used in the later impact assessment section of this document (Section 7.4). 

5.3 Water Quality 

Aurora has undertaken surface and bottom sampling of the marine waters along the Maitland coast 
and offshore and will continue its sampling on an ‘as required’ basis.  

As there will be no discharge to the ocean, there will be no impacts from the Project on water quality. 
The intake seawater quality will be as exists in the tidal creek and no modification of this water will 
occur until it enters the Project pre-treatment facilities near the land based ponds. 

The data obtained from the sampling will assist in determining the quality of water entering the intake 
and, from that, determining the level of treatment required prior to its use in the algae ponds and the 
RO plant. Some of the intake seawater will be treated in the RO plant and the output used to reduce 
the salinity of the water entering the algae ponds. This will help to minimise the amount of seawater 
needed by the Project and the amount of pondwater blowdown sent to the evaporation ponds.  

5.4 Marine Fauna 

The EPBC Act Protected Matters Search Tool (July 2012) lists 13 protected marine species (not 
including birds) as potentially occurring in the vicinity of the seawater intake. These include the 
Dugong, which was also identified in searches of the DEC Naturemap search tool and listed as 
Schedule 4 under the Wildlife Conservation Act 1950. It is noted that the search tools consulted 
provide a generalised overview of the species potentially present in the Project vicinity and none of 
the species identified below have core habitat in tidal creeks. The search is too coarse to differentiate 
between open ocean and tidal creek environments. 

Based on the habitat at the intake location and the depth of the tidal creek, it is considered extremely 
unlikely that whales, sharks or dugongs will be present (Table 20). In addition, the intake area does 
not represent core habitat for turtle species and, while individual turtles may enter the tidal creek, their 
presence is also considered unlikely (Table 20). 

 

Table 20 EPBC Act and WC Act Threatened Marine Species 

Species Status Likelihood of Presence 

Mammals 

Humpback Whale 

Megaptera novaeangliae 

EPBC Act Vulnerable 

EPBC Act Migratory 

 Unlikely to be present in the vicinity of 
the intake as it is an open ocean species 

Dugong 

Dugong dugon 

 

WC Act  

Schedule 4 – Other 
Specially Protected 
Fauna 

EPBC Act Migratory 

Unlikely to be present in the vicinity of the 
intake as it requires seagrass habitats 
and these are not present in tidal creeks 
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Species Status Likelihood of Presence 

Reptiles 

Loggerhead Turtle 

Caretta caretta 
 

EPBC Act Endangered 

EPBC Act Migratory 

Unlikely to be present in the vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging 

Green Turtle 

Chelonia mydas  
 

EPBC Vulnerable 

WC Act Schedule 1 

EPBC Act Migratory 

Unlikely to be present in the vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging 

Leatherback Turtle 

Dermochelys coriacea 
 

EPBC Act Endangered 

EPBC Act Migratory 

Unlikely to be present in the vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging 

Hawksbill Turtle 

Eretmochelys imbricata 
 

EPBC Act Vulnerable 

EPBC Act Migratory 

Unlikely to be present in vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging  

Flatback Turtle 

Natator depressus  
 

EPBC Act Vulnerable 

EPBC Act Migratory 

WC Act Schedule 1 

Unlikely to be present in vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging  

Sharks 

Dwarf Sawfish, Queensland 
Sawfish 

Pristis clavata  
 

EPBC Act Vulnerable 

 

Unlikely to be present in vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging  

Whale Shark 

Rhincodon typus  
 

EPBC Act Vulnerable 

EPBC Act Migratory 

Unlikely to be present in vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging  

Migratory Marine Mammals 

Bryde's Whale 

Balaenoptera edeni  
 

EPBC Act Migratory Unlikely to be present in vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging  

Killer Whale, Orca 

Orcinus orca  
 

EPBC Act Migratory Unlikely to be present in vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging  

Indo-Pacific 
Humpback Dolphin 

Sousa chinensis  
 

EPBC Act Migratory Unlikely to be present in vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging  

Spotted Bottlenose 
Dolphin 
(Arafura/Timor Sea 

EPBC Act Migratory Unlikely to be present in vicinity of the 
intake as it does not use tidal creeks as 
habitat or for foraging  
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Species Status Likelihood of Presence 
populations) 

Tursiops aduncus  
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6. Regional and Social Environment 
6.1 Regional Context 

Aurora is expecting to employ a construction workforce of approximately 80 and 60 to 70 full time 
operational staff once the facility is complete. A crossover period is also anticipated, with a peak of 
120 construction and operational staff active on site during this time.  

The construction workforce will be mainly FIFO and housed in suitable accommodation on site and/or 
at another location(s) in the Karratha area. The permanent workforce is expected to be a mix of local 
residents, new residents moving to Karratha and FIFO workers. 

6.2 Infrastructure and Transport 

Construction and operations employees will have the option of being transported to site via bus or 
utilising their own vehicles (only for construction or operational workers living in Karratha). The buses 
and vehicles workforce will travel from Karratha to site via the existing Northwest Coast Highway. 
Entry and exit points to the site will comply with MRWA requirements 

The required CO2 for the algae ponds will be transport to site by truck from Burrup Fertilisers. 

6.3 Aboriginal Heritage 

In terms of Aboriginal Heritage the Project would need, under the terms of the BMIEA, to involve all 
three groups in surveys conducted on the lands covered by the BMIEA. For any lands outside of the 
BIMEA, the Ngarluma, as the holders of native title, would have to be involved in surveys. Aurora is 
currently consulting with the Aboriginal groups in relation to surveys that may be required on Project 
lands.  

The information available from the Department of Indigenous Affairs (DIA) website, and from the work 
done in the mid-1990s and included in the State documentation that was the subject of 16(e) advice 
to the Minister for the Environment by the EPA (Bulletin 855, May 1997), shows that sites as defined 
by the Act are found widely within the study area. Further sites would be expected to be found in 
detailed surveys of particular areas. All sites are protected from disturbance by the provisions of the 
Aboriginal Heritage Act 1972 and cannot be disturbed other than where the land owner has clearance 
through Section 18 of the Act. 

Past Surveys 

Incomplete surveys of the study area and pipeline route were undertaken as part of wider surveys of 
the Maitland Estate (Vinnicombe, 1997). The wider surveys showed abundant evidence of Aboriginal 
use of the Estate areas and evidence of artefacts being redistributed by surface drainage. The results 
from this work are reflected in the sites placed on the Register. No further work has been done since 
to obtain a more comprehensive coverage of the Maitland Estate.  

Desktop Results 

A search of the Department of Indigenous Affairs Aboriginal Heritage Inquiry System (July 2012) 
showed 13 registered Aboriginal Heritage sites within, and in, the immediate vicinity of the pipeline 
corridor. These sites are detailed in Table 21 below and mapped on Figure 23. There are no 
registered sites within the Project Envelope and none at the intake location. 
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Table 21 Registered Heritage Sites 

Site ID Status Site Name Site Type 

8287 R Natgas 260 (Rtm-Dampier 
067a) 

Quarry, Artefacts / Scatter 

8066 R Borrow Pit 4 Artefacts / Scatter 

8067 R Cheedy Well North Artefacts / Scatter 

8068 R Cheedy Well North-East Grinding patches / grooves 

10691 R Western Lease 11 Artefacts / Scatter, Midden / Scatter 

10694 R Western Lease 14 Artefacts / Scatter 

16258 R Mainland (Maitland River) 
Site 15 

Artefacts / Scatter, Midden / Scatter, Grinding 
patches / grooves 

16259 R Mainland (Maitland River) 
Site 30 

Quarry, Artefacts / Scatter, Grinding patches 
/ grooves 

16260 R Mainland (Maitland River) 
Site 13 

Artefacts / Scatter, Midden / Scatter, Grinding 
patches / grooves 

16261 R Mainland (Maitland River) 
Site 14 

Artefacts / Scatter, Midden / Scatter 

16564 R Mainland (Maitland River) 
Site 3 

Artefacts / Scatter, Midden / Scatter, Grinding 
patches / grooves 

16570 R Mainland (Maitland River) 
Site 9 

Artefacts / Scatter, Grinding patches / 
grooves 

17995 R Pipeline Corridor 01 (Pc-
01) 

Artefacts / Scatter 

 

Six Other Heritage Places were identified within the Project envelope ( 

Table 22). All were on the western boundary. None were identified at the intake location. Other 
Heritage Places are sites that have insufficient evidence before the DIA to be considered for 
registration under the AH Act, but are known to DIA. Such sites are mapped by DIA as a means of 
alerting people to the presence of sites that may become registered over time. These sites have the 
same protection that the Aboriginal Heritage Act 1972 gives to all sites, and they may not be 
disturbed without a section 18 clearance. For the sake of this report, Other Heritage Sites have been 
detailed below as confirmation that the corridor has sites which will require consideration in the final 
selection of the pipeline route.  

 

Table 22 Other Heritage Sites in the Project Area 

Site ID Status Site Name Site Type 

21671 L Edl Maitland/Fs04-1 Artefacts/scatter 
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21672 L Edl Maitland/Fs04-2 Artefacts/scatter 

21673 L Edl Maitland/Fs04-3 Artefacts/scatter 

21674 L Edl Maitland/ Fs04-4 Quarry, Artefacts / Scatter, Grinding patches 
/ grooves 

21675 L Edl Maitland/Fs04-5 Artefacts/scatter 

22608 L Grindstone 2 Grinding patches / grooves 

L = Lodged: Places Lodged with the Registrar, placed on the Register, not assessed under Section 5 of the 
Aboriginal Heritage Act 1972 (AHA). 

R = Registered Site: Places Lodged with Registrar, placed on Register, lodged information is assessed as 
meeting the terms of Section 5 of the AHA. 



GHD House, 239 Adelaide Terrace Perth WA 6004  T 61 8 6222 8222  F 61 8 6222 8555  E permail@ghd.com.au  W www.ghd.com.au

Mt Regal

Mt Prinsep

INDIAN OCEAN

NORTH WEST COASTAL HWY

WARLU RD

DAMPIER RD

KARRATHA
RDMAD

IGAN
 RD

BALM ORAL RD

MYSTE RY RD

BAYLY AV

SE
VE

N
MI

LE
RD

COOLAWANYAH RD

CORRAL RD

CHERRATTA RD

MILLSTREAM RD

MILLARS RD

RO BINS RD

STOVEHILL RD

SEARIPP LE RD

NI
CK

OL RD

ROSEMARY RD

GALBRAITH RD

FA
LC

ON
 PD

E

MUJI RA RMBL

EMMA ST

455,000

455,000

466,000

466,000

477,000

477,000

488,000

488,000

7,6
94,

000

7,6
94,

000

7,7
05,

000

7,7
05,

000

G:\61\25760\GIS\Maps\MXD\6125760_G020_Fig23_Rev1.mxd
©  2012. Whilst every care has been taken to prepare this map, GHD, GA, DIA, Landgate and Aurora Algae Pty. Ltd make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind 
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

LEGEND

0 1.1 2.2 3.3 4.4 5.50.55

Kilometres

Map Projection: Transverse Mercator
Horizontal Datum: Geocentric Datum of Australia (GDA)

Grid: Map Grid of Australia 1994, Zone 50

Aurora Algae Pty. Ltd.
Commercial Scale Algae Farm
and Processing Facilities

Figure 23

Job Number
Revision 1

61 - 25760

08 Apr 2013

Registered Aboriginal
Heritage Siteso Date

Data Source:  GHD: Site Area - 20120516, Pipeline - 20120516; Landgate: Road - 201008, Dampier and Extensions - Mosaic  2011, DIA: Aboriginal Heritage Sites - 20120516; GA: Geodata Topo 250K Series III - 2006. Created by: vdinh, slee, mczekaj

1:110,000 (at A3)

!(!(

!(

DAMPIER WICKHAM

KARRATHA

Locality Map

INDIAN OCEAN

Pipeline

Road

Aboriginal Heritage Sites

Site Area

INDIAN OCEAN



 

 

85 

 

6.4 Non-Indigenous Heritage 

6.4.1 State Heritage 

There are no identified Non-Indigenous Heritage sites on the Maitland Estate and no sites have been 
registered under the State Heritage legislation. The EPA 16(e) advice to the Minister (EPA, 1997) did 
not identify any non-indigenous issues that required consideration in the development of the Maitland 
Estate. There are no visible ruins or signs of European settlement within the Project area. The project 
envelope appears to have only been used for pastoral purposes. 

6.4.2 National Heritage 

The Project envelope is not located near any National Heritage Places. The nominated seawater 
intake location (as per Figure 2) is some distance from any lands within the Dampier Archipelago 
(including Burrup Peninsula) National Heritage Listed Place (an area at the mouth of the Maitland 
River and the western tip of West Intercourse Island) and no direct or indirect impacts are expected to 
the heritage values of the Listed Place. 
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7. Impact Assessment and Management 
7.1 Key Environmental Factors and Impacts 

The following sections provide a review of each of the ‘key’ environmental factors identified for the 
Project that includes environmental objectives, predicted impacts, management of those impacts and 
predicted outcomes after management. 

The key environmental factors for the Project are: 

 Flora and vegetation (Project construction impacts) 

 Groundwater (evaporation and algae pond operations impacts) 

 Mangroves (seawater intake construction impacts) 

 Migratory Birds (algae and evaporation ponds operations impacts) 

 Marine Fauna (seawater intake operation impacts) 

 Acid Sulphate Soils (intake seawater pipeline construction impacts). 

7.2 Flora and Vegetation (Project construction impacts)  

7.2.1 EPA Objective 

The following EPA objective is relevant for the management of flora and vegetation values for the 
Project (EPA, 2009a): 

 To maintain the abundance, diversity, geographic distribution and productivity of flora/fauna at 
species and ecosystem levels through the avoidance or management of adverse impacts and 
improvement in knowledge. 

7.2.2 Predicted Impacts and Assessment 

The vegetation within the pastoral lease that contains the Project envelope and pipeline is degraded 
and in generally poor condition as a result of long term stock grazing. The clearing of native 
vegetation for the Project is not considered likely to have a significant impact on the vegetation types 
found in the Project areas as they are well represented in the region. 

 No Threatened Ecological Communities are within, or close to, the Project envelope or the pipeline 
corridor. The only PEC vegetation impacted by the clearing within the Project envelope is the K3 
vegetation type which is possibly found in the Horseflat Land System. Less than 1 ha is found within 
the Project envelope and would be cleared as part of the Project. The Horseflat Land System is 
widespread in the region and this small amount of clearing would not be expected to have any impact 
on the Land System values. 

No priority or conservation significant flora species were recorded during GHD’s field survey or have 
previously been recorded in the Project study area (GHD, 2010a). It is therefore considered that the 
Project will have no impact on any conservation significant species. The flora recorded within the 
Project study area is well represented at a local and regional scale.  

 

 



 

 

87 

 

Some loss of flora and vegetation will be associated with the construction and operation of the 
following:  

 Algae ponds 

 Evaporation pond 

 Processing and storage areas and ancillary facilities 

 Intake seawater pipeline. 

The total area of clearing within the 610 ha Project envelope is expected to be 450 ha for the ponds 
and 20 ha for associated infrastructure, a total of 470 ha. This clearing is not expected to have 
significant impacts on flora and vegetation values in the immediate area.  

The clearing associated with the intake pipeline of approximately 35 ha has a similarly low level of 
impact on flora and vegetation values.  

An assessment of the Project clearing against the ten clearing principles as specified in Schedule 5, 
Section 51O of the EP Act is shown below. The assessment shows that the Project clearing would not 
be at variance with the principles. 
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Table 23 Assessment against the Ten Clearing Principles 

Principle Assessment 

a) Native vegetation should not be cleared 
if it comprises a high level of biological 
diversity 

The Project envelope and seawater intake pipeline corridor are considered to have a low degree of biological diversity. 

Two buffer zones for the Priority 3 ‘Horseflat Land System of the Roebourne Plains’ intersect with the Project envelope. 
This land system is well represented at a local and regional scale, extending from Cape Preston to Balla Balla (Whim 
Creek). The Priority 1 ‘Roebourne Plains gilgai grasslands’ buffer intersects with the Project study area but does not 
intersect the Project envelope. A small area (less than 1 ha) of the K3 vegetation type that is potentially found in the 
Horseflats Land System PEC 3 will be cleared for the Project. This vegetation type occurrence is considered degraded 
and of little conservation value. 

b) Native vegetation should not be cleared 
if it compromises the whole or part of, or 
is necessary for the maintenance of, a 
significant habitat for fauna indigenous to 
Western Australia  

During field investigations only one conservation significant species, the Australian Bustard (Ardeotis australis), was 
recorded (GHD, 2010). The Australian Bustard is a Priority 4 species and three individuals were recorded in the 
grassland habitat. The Bustard occurs across much of Australia, including across most of WA, except in heavily wooded 
areas in the south of the state, and has a scattered distribution in the Pilbara area. 

The Project study area was identified as being possible habitat for the conservation significant Mulgara. However, a field 
survey found no evidence of Mulgara (tracks, scats and burrows) in the Project envelope. Also the vegetation and soil 
types were not considered to be a Mulgara habitat. On this basis Mulgara are not expected to be present.  

The Project envelope may be used opportunistically by Migratory Birds using the much larger and more attractive 
Dampier salt ponds. The threat to migratory birds from the proposed development was considered to be very low 
(Bennelongia Pty Ltd, 2011). 

No specific habitat was noted within the Project envelope that was not present in the local area. Given the small amount 
of clearing, it is considered that the Project is unlikely to impact significant habitat necessary for the maintenance of 
indigenous fauna species.  

c) Native vegetation should not be cleared 
if it includes, or is necessary for the 
continued existence of, rare flora 

No Declared Rare Flora is known to occur within the Project study area. No Declared Rare Flora was recorded during 
the field survey. 

d) Native vegetation should not be cleared 
if it compromises the whole or part of, or 
is necessary for the maintenance of a 
threatened ecological community 

A search of the EPBC Act Protected Matters Search tool in July 2012 indicated that there are no federally listed TECs 
within or in close proximity to the Project study area.  

e) Native vegetation should not be cleared 
if it is significant as a remnant of native 

The broad scale vegetation association of the Project envelope is described by Beard (1979) as being within the 
Fortescue Botanical District of the Pilbara region. The Fortescue Botanical District is comprised predominately of tree 
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vegetation in an area that has been 
extensively cleared 

and shrub- steppe communities with Eucalyptus trees, Acacia shrubs, Triodia pungens and Triodia wiseana, with some 
Mulga occurring in valleys. 

Native vegetation types recorded in the field survey and their regional extent and reservation status (drawn from 
Shepherd, et al. (2002) shows that the vegetation types, while not represented to any extent in conservation reserves, 
continue to have extents that are only marginally reduced compared to their pre-European extent. Hence, the type of 
vegetation in the Project survey area is considered of Least Concern. 

There were no vegetation types or landscape units identified during the flora and vegetation survey that were 
considered as being rare, restricted or unique. 

f) Native vegetation should not be cleared 
if it is growing in, or association with, an 
environment associated with a 
watercourse or wetland 

Some minor ephemeral drainage lines/channels that only flow in periods of heavy cyclonic rainfall were identified within 
the Project envelope from desktop assessments and also during the terrestrial flora and fauna survey.  

Clearance of vegetation within the Project envelope and seawater intake corridor will see some areas of vegetation 
associated with the ephemeral drainage areas being removed.  

g) Native vegetation should not be cleared 
if the clearing of the vegetation is likely 
to cause appreciable land degradation 

 The vegetation clearing will be limited and no impacts on vegetation beyond the Project envelope are expected and no 
land degradation would be expected beyond the clearing required for the Project. 

h) Native vegetation should not be cleared 
if the clearing of the vegetation is likely 
to have an impact on the environmental 
values of any adjacent or nearby 
conservation area 

There are no adjacent or nearby conservation areas to the Project envelope or seawater intake pipeline.  

 

i) Native vegetation should not be cleared 
if the clearing of the vegetation is likely 
to cause deterioration in the quality of 
surface or underground water 

The clearing of vegetation for the Project, in itself, is not considered likely to alter the quality of surface water or ground 
and subsurface water in the areas within the Project envelope or the pipeline corridor.  

j) Native vegetation should not be cleared 
if the clearing of the vegetation is likely 
to cause, or exacerbate, the incidence or 
intensity of flooding 

The clearing for the Project will replace areas of natural runoff with ponds that will contain rainfall that falls on the ponds. 
This means that runoff from the Project area will be reduced compared to the natural situation and to this extent the 
instance or intensity of flooding by drainage from the Project areas will be reduced from the existing state.  
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7.2.3 Management of Impacts  

Aurora will implement the following management measures: 

 Before any clearing is done, the clearing limits will be clearly defined and made known to those 
doing the clearing to prevent accidental clearing of native vegetation 

 Clearing will be monitored to ensure that it is only done within the defined clearing limits. Any 
excursions will be recorded and the areas rehabilitated and actions taken to avoid such 
excursions in future 

 Measures will be implemented to prevent impacts on vegetation from pollution, such as litter, 
chemicals and hydrocarbons and contingency plans will be developed to deal with accidental 
spills that could cause pollution or damage vegetation or water quality 

 Site-wide fire management procedures will be developed and implemented to prevent and 
control fires. 

7.2.4 Predicted Outcomes 

The Project will require the clearing of around 450 ha of total vegetation. This clearing has been 
assessed against the ten clearing principles and is not considered to be at variance with any of the 
principles. The risk of additional areas being cleared or impacted will be minimised through the 
management actions described above and it is considered that the EPA objective for flora and 
vegetation will be met by the Project.  
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7.3 Groundwater (evaporation and algae pond operations impacts) 

7.3.1 EPA Objective 

The following EPA objective is relevant for the management of groundwater values for the Project 
(EPA, 2009a): 

 To maintain the quantity of water so that existing and potential environmental values including 
ecosystem maintenance are protected. 

 To ensure that emission do not adversely affect environment values or the health, welfare and 
amenity of people and land uses by meeting statutory requirements and acceptable standards. 

7.3.2 Predicted Impacts and Assessment 

The evaporation pond will be sealed using clay material won from within the Project envelope. This 
seal will allow some leakage of evaporation pond water into the underlying subsoil. Any leakage 
gradually saturate the soil under the pond and the saturation front will move down will until it 
encounters the rock known to be 1 to 2 meters below present ground level. From there the free water 
in the soil will mainly move across the rock surface and discharge north towards the Dampier Salt 
ponds. Some may be lost into cracks in the rocks and eventually find its way to the underlying 
groundwater. This groundwater also discharges north towards the Dampier salt ponds.    

The impact resulting from the release through the clay seal of increased salinity seawater is expected 
to be minimal due to the low volumes of water expected to be released and the poor quality of the 
underlying groundwater. There is no reliance on the groundwater for water supply purposes and none 
of the vegetation in the immediate area downstream of the ponds is dependent on groundwater for 
survival. The ultimate fate of the leakage water will be to move under the Dampier Salt ponds and 
discharge to the sea. Once the water is under the Dampier Salt ponds it is essentially isolated from 
the environment.  

The algae ponds will have a plastic liner and leakage to ground would only be expected if the liner 
was damaged. The water levels in the ponds will be monitored and any unusual losses will be 
detected by that means and repairs effected.  

7.3.3 Management of Impacts 

Aurora will implement the following management measures: 

 The clay seal for the evaporation ponds will be installed in a manner that achieves the design 
transmittivity of the seal and the integrity of the clay seal will be checked during construction to 
ensure that the seal completely covers the base of the pond and is of even depth across the 
pond. 

 The berms around the pond that will contain the water within the pond will have the same 
transmittivity as the pond seal and will be of sufficient height to contain rainwater falling on the 
pond from a 100 year ARI 24 hour event. 

 The plastic liner for the algae ponds will be inspected for damage before ponds are filled for the 
first time and repaired as required. If changes in levels are detected during operations that 
suggest leakage may be occurring, further investigations will be conducted, including emptying 
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the pond to allow for a visual inspection of suspect areas. Repairs will be made to ensure 
leakage sources are removed before a pond is put back into use. 

 Approximately 6-10 monitoring bores will be established within the Project site along the 
expected migration routes for evaporation and algae pond water that may have leaked into the 
subsoil. 

 Groundwater levels in monitoring bores will be measured quarterly to detect any changes in 
levels that could be attributed to leakage from the evaporation and algae ponds. Groundwater 
quality will be monitored quarterly to detect any changes in quality that could be attributed to 
leakage from the evaporation and algae ponds. 

 Monitoring will be undertaken over the full depth of the aquifer and at various levels to detect 
leakage as early as possible. 

 If changes in groundwater levels or quality are detected that are caused by pond leakage, 
remedial actions will be taken including installation of bores to recover the groundwater and the 
disposal of the recovered water back into the algae or evaporation ponds (depending on 
quality). 

 If the volumes are such that it is suspected that there has been a failure of the seals used for 
the evaporation or algae ponds, actions will be taken to establish the location of the failure and 
to make the required repairs. 

 Monitoring bore results will be provided to the Department of Water based on an agreed 
reporting period. 

7.3.4 Predicted Outcomes 

There may be some changes to the groundwater quality and levels beneath and in the near vicinity to 
the evaporation and algae ponds caused by leakage of water from the ponds. Control measures are 
to be put in place to address leakage and restrict impacts from losses to groundwater beneath the 
Project envelope. Groundwater that is contaminated by evaporation or algae pond water will be 
recovered before it leaves the Project envelope. Any leaks in the pond seals will be repaired as soon 
as possible after they are detected. 

 It is considered that the EPA objective for groundwater can be met by the Project. 
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7.4 Mangroves (seawater intake construction impacts) 

7.4.1 EPA Objective 

The EPA objective for the mangroves impacted by the seawater intake is taken from Guidance 
Statement No. 1; Protection of tropical arid zone mangroves along the Pilbara coast (EPA, 2001):  

“…no development should take place that would significantly reduce the mangrove habitat or 
ecological function of the mangroves in these areas.”  

EPA Guideline No. 3; Protection of Benthic Primary Producer Habitats in Western Australia’s Marine 
Environment (EPA, 2009b) is also relevant in that it sets out cumulative loss guidelines within a 
specified Local Assessment Unit (LAU) that may be acceptable; the amount of loss in a particular 
LAU depends on the category within Guideline No 3 that the LAU falls. In the case of Guideline 3 
areas defined in Guidance Statement No 1 (which is the Guideline applying to the impacted 
mangroves), fall into Category C; ‘Other Designated Areas’ and the cumulative loss guideline is set at 
2% for project impact assessment purposes. Guideline No 3 says that the ‘cumulative loss guidelines 
represent a level of cumulative loss that, if not exceeded, is unlikely to pose unacceptable risk to 
ecological integrity (EPA, 2009b, p.14)  

7.4.2 Predicted Impacts and Assessment 

The LAU for this Project has been assumed to be the Area 10 shown in Guidance Statement No 1 
(depicted in Figure 24). This Area contains regionally significant mangroves that occur inside areas 
that have been designated as industrial areas, associated ports or related development. The 
mangrove area within Area 10 has been estimated by GHD as 1085 ha, based publically available 
mapping of the mangrove habitat. Mangroves within Area 10 that are relevant to the determination of 
the seawater intake construction impacts have been restricted for the purposes of this impact 
assessment to mangrove areas on the mainland, i.e. excluding the mangrove areas associated with 
West Intercourse Island, as these are unlikely to be impacted by Project works. The area of 
mangroves on the mainland has been estimated at 840 ha and is taken as the LAU. This LAU area is 
in its natural state, therefore the present loss of mangroves within the LAU is zero. 

Construction of the intake based on a worst case location in Typhoon Bay was estimated to involve 
the clearing of an area of around 100 by 20 metres, or 0.2 ha. This is 0.025% of the mainland 
mangroves within Area 10. This was well below the cumulative loss of 2% that may be acceptable 
within the designated LAU. 

The final location selected for the intake has shifted this possible impact to an area of scattered, 
rather than forest, mangroves. It is expected that less than 30 individual mangrove trees could be 
impacted by the Project. The area of actual impact to mangroves will be reduced to less than 500 sq 
metres (360 sq metres assuming each tree has a canopy diameter of 4 meters) or less than 0.01%.   

At Typhoon Bay, GHD has estimated there to be 119 ha of scattered and forest mangrove areas 
within the envelope shown in Figure 25. This envelope was developed based on mangroves that were 
associated with the creek line or within 200 m where it was not clear how closely they were 
associated. The clearing of mangroves for the intake has been estimated above as being less than 
500 m2 and this equates to a percentage of less than 0.042% being cleared at Typhoon Bay. Within 
the LAU the percentage is even less at less than 0.01%.  
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All of the mangrove losses calculated above are well below the 2% LAU cumulative loss guideline 
threshold set in EPA Guideline No 3. 

After the intake and pipeline are installed, the cleared areas (apart from areas where access to the 
inlet and pipeline will be required to be maintained) will be immediately restored in a manner that 
encourages natural colonisation by mangroves.  

If a fixed jetty intake is used there is the possibility that the deepening of the creek could have indirect 
impacts on mangroves in the vicinity. A survey will be undertaken before construction of the fixed jetty 
intake to establish the health of mangroves in the near vicinity of the intake, as well as surveying at a 
control location with a similar environment. These mangroves will be monitored on a quarterly basis to 
determine any changes to mangroves at the intake location as a result of the deepening. 

7.4.3 Management of Impacts  

The following management measures will be implemented: 

 The inlet location has been established in an area of scattered rather than forest mangroves. 

 The construction corridor for the pipeline will be selected to minimise impacts on mangroves. 

 Mangrove clearance will be restricted to those areas considered absolutely necessary for safe 
construction and operation. 

 Before any mangrove clearing is done, the clearing limits will be clearly defined and made 
known to those doing the clearing to prevent accidental clearing of mangroves. 

 Mangrove clearing will be monitored to ensure that it is only done within clearing limits. Any 
excursions will be recorded and the areas rehabilitated. 

 Measures will be implemented to prevent impacts on mangroves from pollution, such as litter, 
chemicals and hydrocarbons and contingency plans will be developed to deal with accidental 
spills that could directly or indirectly damage mangroves. 

 Where mangroves have to be cleared on a permanent basis, it will be necessary to remove the 
tree structure to ensure that regrowth does not occur from the mangrove remnants. In addition, 
recolonisation will be prevented using physical or chemical means.  

 Where mangroves are clearing on a temporary basis, the clearing will be designed to allow 
regrowth from the tree structure and restoration will be such as to allow natural regeneration to 
occur. Aurora does not intend to plant mangroves as there is sufficient surrounding mangrove 
areas that can act as a base for mangrove colonisation. However this will be monitored and if 
recolonisation does not occur, consideration will be given to means to achieve reestablishment 
of mangroves in these areas. 

 On completion of construction as much of the cleared area as possible will be restored in such 
a way as to encourage natural colonisation by mangroves. 

 If a jetty intake is used, the health of mangroves in the near vicinity will be monitored and 
compared with mangroves at another location in the creek. If adverse impacts are established 
as being caused by the deepening, remedial actions will be developed to minimise these 
impacts as far as practicable.   



 

 

95 

 

7.4.4 Predicted Outcomes 

There will be some loss of mangroves as a result of the construction of the seawater intake. This loss 
will be small, particularly when compared to the cumulative loss guideline of 2% that applies to the 
LAU. There have been no losses of mangroves from the LAU, so there is no cumulative loss to 
consider.  

Aurora believes that the EPA objective for mangroves will be achieved by the Project given the 
location of the intake and the associated pipeline in an area of scattered mangroves, the minimal 
mangrove clearing proposed and the proposed management procedures. 
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7.5 Migratory Birds (algae and evaporation ponds operations 
impacts) 

7.5.1 EPA Objective 

The following EPA objective is relevant for the management of migratory birds (EPA, 2009a): 

 To maintain the abundance, diversity, geographic distribution and productivity of fauna at 
species and ecosystem levels through the avoidance or management of adverse impacts and 
improvement in knowledge. 

7.5.2 Predicted Impacts 

Initial consultations with SEWPAC identified four main areas of concern, specifically:  

 Likelihood of artificial ponds attracting migratory shorebird species. 

 Exposure of bird species to harmful chemicals from the project ponds. 

 Potential for the artificial ponds to significantly alter bird migratory patterns. 

 Management methods to discourage or exclude shorebirds from the proposed artificial ponds. 

Aurora commissioned a specific study by Bennelongia (Bennelongia, 2011, Appendix H) to assess 
the potential impacts of the Project on Migratory bird species with a focus on the SEWPaC concerns. 

Potential Impacts to Shore Bird Foraging 

Bennelongia concluded that the ponds at the proposed Algae Farm are unlikely to provide foraging 
habitat for migratory shorebirds for the following reasons:  

 The algae ponds  will be lined with high-density polyethylene and will, therefore, not have the 
sedimentary substrates required to support burrowing in-faunal prey species or have a complex 
surface substrate with the capacity to support surface invertebrate prey species. 

 Filtration and ozone treatment of seawater is expected to neutralise the planktonic larval forms 
of the invertebrate prey species preferred by shorebirds. 

 The algae ponds will be maintained at depths greater than 20 cm, which is deeper than the leg 
lengths of migratory shorebirds. In addition the steep sides on the basins are also physically 
limiting to wading migratory shorebirds.  

 The evaporation ponds are expected to be dry during seasons of high evaporation and, when 
standing water is present, the water salinities will be above levels that will support significant 
populations of the prey species of migratory shorebirds. Although these ponds will be shallow, 
with gently sloping edges, the compacted clay linings of the evaporation ponds will also be 
unlikely to provide suitable burrowing habitat for in-faunal prey species that could be attractive 
prey when the ponds are dry or have shallow standing water.  

In addition, the constructed ponds at the proposed Algae Farm are unlikely to provide significant 
roosting habitat for migratory shorebirds. Bennelongia also noted that it was unaware of any problems 
with shorebirds being attracted to the similar salinity (and much larger) evaporation ponds at the 
nearby Dampier Saltworks. In support of the Bennelongia report, Aurora has algae and evaporation 
ponds at its demonstration plant and operational staff have not observed significant use by birds of 
the algae and evaporation ponds at the site. 
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Chemical Composition of Pondwaters 

Bennelongia considered that the pondwater in the algae ponds would be non-toxic to migratory 
shorebirds. Hypersaline water (as found in the evaporation ponds) can be toxic to shorebirds if 
ingested in large quantities. However, it is anticipated that shorebird exposure to the hypersaline 
water will be minimal as there will be few prey species present to attract shorebirds to the evaporation 
pond and shorebirds have behavioural mechanisms to reduce the intake of hypersaline water while 
feeding. 

Bennelongia did not consider the impacts from chemicals in the RO plant brine disposed to the 
evaporation pond. These have been discussed in Section 2.4 and it was concluded there that they 
were of low toxicity and not likely to have any impacts on migratory birds that may enter to pond. The 
migratory birds study undertaken for the Project found that birds are unlikely to be attracted to the 
ponds, and the highly saline nature of the evaporation pond water is expected to act as a further 
deterrent. The use of the evaporation pond by birds will be monitored and any impacts will be noted. 
Measures will be put in place to minimise impacts to the greatest extent practicable. 

Potential Impacts on Bird Migration Patterns 

Bennelongia noted that most birds using the Dampier Shorebird Site pass through the area twice a 
year, with numbers peaking in November (on their way south from their breeding grounds in the 
northern hemisphere) and again in March (on their way north back to those same grounds). A small 
number of birds remain in the Dampier Shorebird Site for the whole Australian summer, and do not 
migrate to feeding grounds further south. A few, mainly young birds, may remain in the Dampier 
Shorebird Site during the Australian winter and do not migrate back to their breeding grounds. 
According to Bennelongia this behaviour pattern has been documented at shorebird sites along the 
Pilbara coast during a variety of studies during the past 30 years.  

The Dampier Saltworks ponds, which offer a large and attractive habitat, have been in existence for 
that entire time and the present migration patterns accommodate that presence. Bennelongia did not 
consider that the Aurora ponds would have an impact on migratory patterns as a development with 
the potential to significantly alter migratory patterns would need to offer a large area of very rich 
foraging habitat. The Aurora ponds do not meet this “requirement”. 

7.5.3 Management of Impacts  

A number of management measures were identified by Bennelongia (2011) to monitor and 
discourage shorebirds from the Project area if required. These are outlined below and are to be 
implemented by Aurora: 

 Monitoring by a qualified and experienced field ornithologist during peak migration periods to 
quantify the extent of use by shorebirds. Specialist monitoring results would be interpreted in 
conjunction with records of shorebird usage patterns collected by on-site personnel year-round. 

 Identification of habitats within the project envelope that are used by migratory shorebirds and, 
where possible, modify those habitats to reduce or eliminate their attraction. 

 If necessary, bird deterrents could be used. A variety of deterrents have been developed for 
use at airports, in agricultural and aquaculture developments and in urban areas. They include:  

– emission of noises such as high intensity percussive bangs, broadcast bird distress calls 
and the calls of bird predators 
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– deployment of model predators 

– use of trained dogs and raptors 

– use of flashing lights  

– installation of physical exclusion devises such as the attachment of spikes to roosts, the 
construction of fencing, the netting of small areas and the use of floating ball rafts to exclude 
access to ponds.  

7.5.4 Predicted Outcomes 

The Project ponds are unlikely to attract migratory bird species due to a lack of suitable habitat and 
prey food species. In addition, the chemicals identified for use on the site will be non-toxic and not 
harmful to migratory shorebirds. Management measures will be implemented to ensure that 
shorebirds are prevented from having more than transient contact with the project ponds.  

Overall no impacts are expected and the EPA objective for migratory birds is expected to be met. 
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7.6 Marine Fauna (seawater intake operation impacts) 

7.6.1 EPA Objective 

The following EPA objective is relevant for the management of fauna values for the Project (EPA, 
2009a): 

 To maintain the abundance, diversity, geographic distribution and productivity of fauna at 
species and ecosystem levels through the avoidance or management of adverse impacts and 
improvement in knowledge 

7.6.2 Predicted Impacts 

Aspects of the seawater intake that may have an impact on marine fauna are: 

 Seawater intake construction activities. 

 Seawater intake operational activities. 

The predicted impact on marine fauna species relates to: 

 Disturbance to marine fauna during construction. 

 Entrapment or entrainment of marine fauna in the seawater intake. 

The seawater intake will be constructed as a floating or fixed facility within a tidal creek. Neither would 
be expected to have an impact on marine fauna as a result of their construction. No dredging will be 
required for either intake. Piling may be required for the fixed facility, but none is involved in the 
preferred floating pontoon option. There is potential for diesel to spill during transfer into tanks on the 
floating pontoons and spill prevention measures will be required. 

The creek water is shallow and depths are impacted by the tide, fluctuating twice a day between 1 
and 4-5 metres depth. Because of the shallow and narrow nature of the creek, marine mammals and 
larger fish would only be expected to be present on an opportunistic basis. Tidal creeks are generally 
not attractive habitats for turtles (juvenile or mature) and they would also only be expected to be 
present on an opportunistic basis. The creek does not have turtle nesting areas. Fish, including 
juveniles, will be present at all times but, being mobile, they will mostly be able to move away from the 
intake because of the low intake velocity at the intake screen (0.15 m/sec).  

Currents in a tidal creek like Typhoon Bay vary with the tide and position in the water column. GHD 
has estimated that the highest calculated velocity through a creek cross section near the intake at the 
tidal period when the fastest flows would be expected is 0.23 m/sec. This indicates that marine fauna 
in the creek are regularly exposed to currents in excess of the intake speed.  

There is potential for less mobile marine life to be drawn into the intake. The intake screen will have 
holes in it that are 19 mm square. Marine fauna that cannot swim away against the intake speed will 
be drawn into the intake and screened out for disposal during the preparation of the seawater for use 
in the algae ponds.  

There may be a risk that the water in the deepened area (maximum of 2 metres in a notional 20 by 20 
metre area) that may be required for a fixed seawater intake may become depleted in oxygen, 
particularly below the intake level (approx. one metre above bottom). The tidal flushing may be 
sufficient to prevent this, but it remains a possibility that needs to be taken into account in the design 
of the intake.  
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7.6.3 Management of Impacts  

Aurora will implement the following management measures: 

 If piling is required during construction of the fixed intake, accepted practice will be adopted to 
provide low levels of initial noise that will cause sensitive marine fauna to move out of the 
immediate noise impact area before full power piling commences. In addition, observers will be 
used to be to ensure that piling does not commence or continue if marine mammals are sighted 
close to the piling (the usual distances will not apply in a tidal creek location because of the 
restricted visibility in creek waters compared to the ocean). 

 The seawater intake flow will be designed to limit intake velocities at the screen to 0.15 m/sec.  
This is an intake velocity that will allow most free swimming marine fauna to move away from 
the intake. 

 Screens will be provided on the intake to further prevent marine fauna being drawn into the 
intake. Initially a screen with 19 by 19 mm gaps will be used, with provision made to install 
secondary finer screens at a later date, if required.  

 A study soon after Project commencement will be undertaken to determine whether a 
secondary screen is required because of impacts to marine organisms. 

 A study to establish fish are being trapped against the primary screen will be undertaken soon 
after Project commencement and measures taken (including reduction in intake velocity, if 
required) to reduce this to a practical minimum. 

 Management measures associated with the intake location will be reviewed yearly and 
modified as required. 

 A spill prevention plan will be developed with the supplier of the diesel by sea, if that supplier 
does not have a suitable plan in place as part of normal operations.  

 Regular maintenance will be undertaken for the seawater intake and will include the weekly 
removal of biomatter, which will be stored in sealed containers and trucked off-site in 
accordance with the Environmental Protection (Controlled Waste) Regulation 2004. 

 Aurora will monitor the water passing through the intake screens on a frequency that will allow 
for the determination of the numbers and types of fish in intake water.  

 The extent of biofouling will be determined by visual inspection of the screen, recording of 
physical cleaning of the screens and will include recording of the marine fauna causing the 
biofouling. 

 In the design of the fixed intake consideration will be given to the possibility that there could be 
a lowering of oxygen levels within the deepened area and the design batters and shape of the 
deepened area will be such as to ensure that this risk is minimised. Oxygen levels in the 
deepened area will be checked after construction to confirm that oxygen levels are not depleted 
to levels that would pose a threat to marine life. If this is not the case, remedial actions will be 
taken to increase the levels to remove this threat.  
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7.6.4 Predicted Outcomes 

Impacts on marine fauna will be managed through appropriate intake design, construction methods 
and operational procedures. It is therefore considered that the EPA objective for marine fauna can be 
met by the Project. 

7.7 Acid Sulphate Soils (intake pipeline construction impacts) 

7.7.1 EPA Objective 

The following EPA objective is relevant for the management of flora and vegetation values for the 
Project (EPA, 2004): 

 To maintain the integrity, ecological function and environmental values of the soil and landform 

 To ensure that rehabilitation achieves an acceptable standard compatible with the intended 
land use, and consistent with appropriate criteria 

7.7.2 Predicted Impacts 

The exposure of ASS to air can result in the oxidation of sulphidic material and the release of 
sulphuric acid and iron that can contaminate soils and groundwater if not controlled. In addition, 
mobilisation of aluminium and heavy metals held within the soil matrix can be caused by the sulphuric 
acid (DEC, 2006b).  

The impacts of exposure to air of ASS may include: 

 Degradation of water-dependent ecosystems. 

 Loss of habitat and biodiversity. 

 Health and other risks associated with aluminium and heavy metal contamination of surface 
and groundwater. 

 Corrosion of metallic and concrete structures. 

The Acid Sulphate Soils Risk Map – Pilbara Coastline (DEC, 2006b) identifies a high to moderate 
ASS disturbance risk in areas included within the intake pipeline corridor over the last 5 km before it 
reaches the seawater intake point. This means that there is a significant risk of acid being produced if 
these soils are disturbed. The same map shows low to moderate ASS disturbance risk within the 
remainder of the corridor with a corresponding lesser risk of acid being produced. 

The Project envelope is free of ASS disturbance risk other than within the beds of the ephemeral 
drainage lines, where the ASS disturbance risk is rated as low to moderate.  

Should uncontrolled disturbance of soil within the ASS risk areas occur, there is the potential for 
impacts on the environment. 

ASS issues will only emerge in areas where the soil profile below the groundwater level is disturbed in 
a way that could allow oxidation to occur. The intake pipeline will be largely above ground and is only 
likely to encounter ASS where the pipe is buried to cross significant drainage lines that are not 
suitable for an above ground pipeline crossing. The algae and evaporation ponds will not be 
excavated below the groundwater levels and hence will not have the potential to disturb soils with 
acid generating potential. 
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7.7.3 Management of Impacts  

ASS Management is only required in limited lengths of the intake pipeline where it will be buried in 
areas with ASS potential. In those locations the soils to be disturbed will be analysed for acid 
generation potential. Where ASS is found the soils will be handled in such a way that they are either 
kept moist, thus obviating the risk of acid generation or, where there is a risk of the soil drying out, 
treated with lime in sufficient amounts to neutralise any acid that may be generated. 

7.7.4 Predicted Outcomes 

The ASS risk from the project is restricted to parts of the intake pipeline that are buried in areas with 
ASS. The implementation of the management procedures will minimise the risk of acid being 
generated and released to the environment. 

 It is considered that the EPA objective for ASS can be met by the Project. 

7.8 Offsets 

The EPA Environmental Offsets Position Statement 9 (EPA, 2006) states that environmental offsets 
should only be considered after all other reasonable attempts to mitigate adverse impacts have been 
exhausted. As the Project environmental impacts after the implementation of the mitigation and 
management measures outlined in Section 7 are considered to be minimal and the EPA objectives for 
each impact will be met, it is concluded that the residual impacts are such that offsets are not required 
for the Project. 
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8. Principles of Environmental Protection  
Section 4A of the Environmental Protection Act 1986 establishes five principles of environmental 
protection, which have been expanded upon in EPA Position Statement No. 7 (EPA, 2004). During 
the preparation of the project Referral document, GHD completed an assessment of the project 
against the Principals of Environmental Protection, as defined in Section 4A of the EP Act. This 
assessment has been updated and is presented in Table 24. 

Table 24 Principles of Environmental Protection 

Principle of 
Environmental 
Protection  

Relevant Consideration 

Precautionary 
Principle 

Yes The environmental impacts for the Project have been well 
characterised and after the implementation of management 
procedures, the project has been determined to have minor 
environmental impacts that are well understood and do not require the 
application of the precautionary principle to the implementation of the 
Project 

Principle of 
Intergenerational 
Equity 

Yes The Project will involve the production of biofuels and biomass on a 
sustainable basis using algae and waste carbon dioxide. The Project 
can continue as long as there is a market for biofuels and biomass and 
does not have resource implications, or reduce development options, 
for future generations.   

Principle of 
Conservation of 
Biological 
Diversity and 
Ecological 
Integrity 

Yes Aurora has had a Terrestrial Flora and Fauna assessment made of the 
study area and surrounds to identify biological and ecological values in 
the area. No high or significant values were found and the impact from 
clearing of the smaller Project area within the study area will be 
minimal in terms of biological diversity and ecological integrity of the 
Pilbara or the Karratha region. 

Principles relating 
to improved 
Valuation, Pricing 
and incentive 
Mechanism 

Yes Aurora is producing biofuels and biomass that will be sold in the open 
market and those prices will include environmental factors and life 
cycle costs as assessed by the market. The prices received by Aurora 
are not within the control of Aurora. 

The main waste product from the project will be salt stored in the 
evaporation ponds and this will either be returned to the ocean in a 
way that minimises environmental impacts or disposed to landfill with 
controls to prevent groundwater contamination from the salt.  

Principles of 
Waste 
Minimisation 

Yes The Project will take seawater, natural algae and CO2 waste and 
produce biofuels and biomass. The algae will consume CO2 and 
generate oxygen so that the Project will be a net consumer of CO2 and 
a producer of oxygen. The only waste from the algae ponds will be 
organic sludge from the filtering of seawater before it is sent to the 
algae ponds. This sludge will be sent to the evaporation ponds or 
disposed to an approved disposal site.  

The Project will produce no other solid wastes, other than manmade 
wastes from office and maintenance operations. These will either be 
disposed of on site or to an approved landfill. The processing of the 
algae is essentially a closed process with no liquid effluents and only 
minor air emissions from chemicals used in the processing. 

 
  



 

106 

 

9. Project Environmental Management 
9.1 Environmental Management System 

Aurora has developed a preliminary Environmental Management System (EMS) that includes 
commitments to prevent pollution, as well as continual improvement of the EMS leading to 
improvements in overall environmental performance, and compliance with all applicable statutory and 
regulatory requirements.  

The goal of the EMS is to integrate environmental management into the organization’s overall 
management system by identifying the policies, environmental targets, measurements, authority 
structures and resources necessary to produce both regulatory compliance as well as environmental 
performance "beyond compliance." 

Aurora will develop a more specific and structured environmental management system (EMS) before 
construction commences to control the environmental impacts associated with the Project. The EMS 
will meet the international standard for environmental management (ISO 14001) and provide the 
means to implement the Construction and Operational Environmental Management Plans for the 
Project. These plans, when developed, will bring together all of the environmental requirements 
placed on the Project including those from the Ministerial conditions that are set under the EP Act 
following the EPA assessment of the Project, and from other approvals such as works approvals and 
licences issued by DEC, aquaculture licences issued by the Fisheries Department and development 
approvals issue by the Shire of Roebourne.  

An obligations register will be developed to allow for the tracking of Project compliance with all 
conditions and for the early identification of issues that need to be resolved as part of continued 
compliance. 

9.2 Summary of Project Environmental Management 

Table 25 provides a summary of Project environmental management drawn from the review of each 
of the ‘key’ environmental factors identified for the Project set out in Section 7. That section included 
environmental objectives, predicted impacts, management of impacts and predicted outcomes after 
management.  
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Table 25 Summary of Environmental factors, Potential Impacts, Environmental Management and Predicted Outcomes 

Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

Flora and vegetation 
(Project construction 
impacts). 

To maintain the 
abundance, diversity, 
geographic distribution 
and productivity of flora 
at species and 
ecosystem levels 
through the avoidance 
or management of 
adverse impacts and 
improvement in 
knowledge 

Grazing pressure has 
impacted on vegetation 
quality. 

There are no known 
recordings of Priority Flora 
from within the Project study 
area and no Declared rare 
flora. 

The Priority 3 PEC 
Horseflats Land System of 
the Roebourne Plains, 
inclusive of buffer zones, is 
shown in the database as 
being present in the Study 
area. The regional extent of 
this PEC, demonstrates that 
there is a large area of this 
PEC within the region. 

Some loss of flora and vegetation 
will be associated with the 
construction and operation of the 
algae ponds, evaporation pond, 
seawater intake pipeline corridor, 
associated use area and ancillary 
facilities, processing area and 
access roads. 

A total area of clearing of 470 ha 
within the Project envelope and 35 
ha within the pipeline corridor for 
construction of the pipeline. 

Vegetation type K3 (less than 1 
ha), may represent vegetation 
associated with the Horseflats 
Land System PEC, This vegetation 
is likely to be cleared however 
impacts are expected to be 
minimal considering the large 
regional extent of this PEC. 

Aurora will implement the following management 
measures: 

 Before any clearing is done, the clearing limits 
will be clearly defined and made known to those 
doing the clearing to prevent accidental clearing 
of native vegetation 

 Clearing will be monitored to ensure that it is only 
done within the defined clearing limits. Any 
excursions will be recorded and the areas 
rehabilitated and actions taken to avoid such 
excursions in future 

 Measures will be implemented to prevent impacts 
on vegetation from pollution, such as litter, 
chemicals and hydrocarbons and contingency 
plans will be developed to deal with accidental 
spills that could cause pollution or damage 
vegetation or water quality 

 Site-wide fire management procedures will be 
developed and implemented to prevent and 
control fires. 

The Project will require the 
clearing of some vegetation. 
This clearing has been 
assessed against the ten 
clearing principles and is not 
at variance with those 
principles. The risk of 
additional vegetation being 
cleared will be minimised 
through the management 
actions described.  

The EPA objective will be 
met by the project.  
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Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

Groundwater 
(evaporation and algae 
pond operations 
impacts). 

To maintain the 
quantity of water so 
that existing and 
potential environmental 
values including 
ecosystem 
maintenance are 
protected. 

To ensure that 
emission do not 
adversely affect 
environment values or 
the health, welfare and 
amenity of people and 
land uses by meeting 
statutory requirements 
and acceptable 
standards. 

The Project envelope falls 
within the Ashburton sub-
area of the Pilbara 
Groundwater area and 
Pilbara Surface Water area. 

The groundwater is brackish 
and will be some distance 
below the ponds. 

There are presently no users 
of groundwater in the area 
other than for pastoral 
purposes and this 
groundwater quality will be 
considered marginal to poor 
for pastoral use. 

This evaporation pond seal will 
allow some leakage of pond water 
into the underlying subsoil. Any 
leakage will fall through this soil 
until it encounters the rock known 
to be 1 to 2 meters below the base 
of the clay seal. From there it will 
move across the rock surface and 
discharge towards the Dampier 
Salt ponds. 

The impact resulting from the 
minor release through the clay seal 
of increased salinity seawater into 
brackish groundwater is expected 
to be minimal due to the low 
volumes of water expected to be 
released and the poor quality of 
the underlying groundwater.  

The algae ponds will have a plastic 
liner and leakage to ground would 
only be expected if the liner was 
damaged. The water levels in the 
ponds will be monitored and any 
unusual losses will be detected by 
that means. 

There is no reliance on the 
groundwater for water supply 
purposes and no vegetation in the 
immediate area downstream of the 
ponds is dependent on 
groundwater for survival. 

 

Aurora will implement the following management 
measures: 

 The clay seal for the evaporation ponds will be 
installed in a manner that achieves the design 
transmittivity of the seal and the integrity of the 
clay seal will be checked during construction to 
ensure that the seal completely covers the base 
of the pond and is of even depth across the 
pond. 

 The berms around the pond that will contain the 
water within the pond will have the same 
transmittivity as the pond seal and will be of 
sufficient height to contain rainwater falling on the 
pond from a 100 year ARI 24 hour event. 

 The plastic liner for the algae ponds will be 
inspected for damage before ponds are filled for 
the first time and repaired as required. If changes 
in levels are detected during operations that 
suggest leakage may be occurring, further 
investigations will be conducted, including 
emptying the pond to allow for a visual inspection 
of suspect areas. Repairs will be made to ensure 
leakage sources are removed before a pond is 
put back into use.  

 Groundwater levels in monitoring bores will be 
measured quarterly to detect any changes in 
levels that could be attributed to leakage from the 
evaporation and algae ponds. Groundwater 
quality will be monitored quarterly to detect any 
changes in quality that could be attributed to 
leakage from the evaporation and algae ponds. 

 
 
 
 
 
 
 
 

There may be some changes 
to the groundwater quality 
and levels beneath and in 
the near vicinity to the 
evaporation and algae 
ponds. Control measures are 
to be put in place to address 
leakage and restrict impacts 
from losses to groundwater 
to the Project lease area. 
Groundwater that is 
contaminated by evaporation 
or algae pond water will be 
recovered before it leaves 
the project lease area. Any 
leaks in the pond seals will 
be repaired. 

 It is considered that the EPA 
objective can be met by the 
Project. 
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Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

    Approximately 6-10 monitoring bores will be 
established within the Project envelope along the 
expected migration routes for evaporation and 
algae pond water that may have leaked into the 
subsoil. 

 Monitoring will be undertaken over the full depth 
of the aquifer and at various levels to detect 
leakage as early as possible. 

 If changes in groundwater levels or quality are 
detected that are caused by pond leakage, 
remedial actions will be taken including 
installation of bores to recover the groundwater 
and the disposal of the recovered water back into 
the algae or evaporation ponds (depending on 
quality). 

 If the volumes are such that it is suspected that 
there has been a failure of the seals used for the 
evaporation or algae ponds, actions will be taken 
to establish the location of the failure and to 
make the required repairs. 

 Monitoring bore results will be provided to the 
Department of Water based on an agreed 
reporting period. 
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Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

Mangrove Habitat 
(seawater intake 
construction impacts). 

No development should 
take place that would 
significantly reduce the 
mangrove habitat or 
ecological function of 
the mangroves in these 
areas. 

 

The Project pipeline is 
located in Area 10, a 
mangrove habitat area 
covered under EPA 
Guidance Statement 1 
Protection of tropical arid 
zone mangroves along the 
Pilbara coast and EPA 
Guideline No. 3 Protection of 
Benthic Primary Producer 
Habitats in Western 
Australia’s Marine 
Environment). 

Approximately 119 ha of 
mangroves are present at 
Typhoon Bay. 

Construction of the intake is 
estimated to involve the clearing of 
less than 30 scattered mangrove 
trees. Less than 500 m2 of 
mangroves will be cleared for this 
pipeline, accounting for 0.042% of 
total mangroves at Typhoon Bay. 

A tidal creek has been selected for 
the pipeline location, reducing the 
areal impact on mangroves to the 
minimal practical amount required 
to install the project seawater 
intake. After the intake is installed 
the areas temporarily cleared for 
the Project will be restored so as to 
encourage natural colonisation by 
mangroves.  

Aurora will implement the following management 
measures: 

 The inlet location has been established in an 
area of scattered rather than forest mangroves. 

 The construction corridor for the pipeline will be 
selected to minimise impacts on mangroves. 

 Mangrove clearance will be restricted to those 
areas considered absolutely necessary for safe 
construction and operation. 

 Before any mangrove clearing is done, the 
clearing limits will be clearly defined and made 
known to those doing the clearing to prevent 
accidental clearing of mangroves. 

 Mangrove clearing will be monitored to ensure 
that it is only done within clearing limits. Any 
excursions will be recorded and the areas 
rehabilitated. 

 Measures will be implemented to prevent impacts 
on mangroves from pollution, such as litter, 
chemicals and hydrocarbons and contingency 
plans will be developed to deal with accidental 
spills that could directly or indirectly damage 
mangroves. 

 Where mangroves have to be cleared on a 
permanent basis, it will be necessary to remove 
the tree structure to ensure that regrowth does 
not occur from the mangrove remnants. In 
addition, recolonisation will be prevented using 
physical or chemical means.  

 On completion of construction as much of the 
cleared area as possible will be restored in such 
a way as to encourage natural colonisation by 
mangroves. 
 

There will be some loss of 
mangroves as a result of the 
construction of the southern 
seawater intake option.. This 
loss will be small (estimated 
at 0.042% of the mangroves 
present at Typhoon Bay). 
There have been no losses 
of mangroves from the Local 
Assessment Unit and so 
there is no cumulative loss to 
consider.  

Aurora believes that the EPA 
objective for mangroves will 
be achieved by the Project. 
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Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

    Where mangroves are clearing on a temporary 
basis, the clearing will be designed to allow 
regrowth from the tree structure and restoration 
will be such as to allow natural regeneration to 
occur. Aurora does not intend to plant mangroves 
as there are sufficient surrounding mangrove 
areas that can act as a base for mangrove 
colonisation. However this will be monitored and 
if recolonisation does not occur, consideration 
will be given to means to achieve 
reestablishment of mangroves in these areas. 

 If a jetty intake is used, the health of mangroves 
in the near vicinity will be monitored and 
compared with mangroves at another location in 
the creek. If adverse impacts are established as 
being caused by the deepening, remedial actions 
will be developed to minimise these impacts as 
far as practicable.   
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Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

Migratory Birds (algae 
and evaporation ponds 
operations impacts) 

To maintain the 
abundance, diversity, 
geographic distribution 
and productivity of 
fauna at species and 
ecosystem levels 
through the avoidance 
or management of 
adverse impacts and 
improvement in 
knowledge. 

A desktop search of the 
project area in July 2012 
identified 30 migratory 
species that could potentially 
be present in the study area. 

An assessment of the likely 
impacts of the Project on 
migratory birds against the 
requirements of the EPBC 
Act was undertaken by 
Bennelongia in 2011. In 
addition to the species 
identified in the desktop 
search, Bennelongia also 
determined that the 
Common Redshank (Tringa 
tetanus), Long-toed Stint 
(Calidris subminuta) and 
Red-necked Phalarope 
(Phalaropus lobatus) may 
occur in the Project area. 

Twenty-four of the migratory birds 
identified in the desktop searches 
occur periodically at the Dampier 
Saltworks and could be present, at 
times, within the Project envelope. 
The lack of permanent water 
suggests that their presence would 
be restricted in time and be 
opportunistic, limited to times when 
there is sufficient rainfall to 
produce water pools.  

The Bennelongia report concluded 
that, based on existing data and 
habitat characterisation obtained 
during a site visit, the Project 
envelope is likely to support only 
low numbers of migratory birds.   

A number of management measures were identified by 
Bennelongia to monitor and discourage shorebirds from 
the Project area if required. These are outlined below and 
are to be implemented by Aurora: 
 Monitoring by a qualified and experienced field 

ornithologist during peak migration periods to quantify 
the extent of use by shorebirds. Specialist monitoring 
results would be interpreted in conjunction with 
records of shorebird usage patterns collected by on-
site personnel year-round. 

 Identification of habitats within the project envelope 
that are used by migratory shorebirds and, where 
possible, modify those habitats to reduce or eliminate 
their attraction. 

 If necessary, bird deterrents could be used. A variety 
of deterrents have been developed for use at airports, 
in agricultural and aquaculture developments and in 
urban areas. They include:  
- emission of noises such as high intensity 

percussive bangs, broadcast bird distress calls 
and the calls of bird predators 

- deployment of model predators 
- use of trained dogs and raptors 
- use of flashing lights  
- installation of physical exclusion devises such as 

the attachment of spikes to roosts, the 
construction of fencing, the netting of small areas 
and the use of floating ball rafts to exclude access 
to ponds. 

The Project ponds are 
unlikely to attract migratory 
bird species due to a lack of 
suitable habitat and prey 
species. In addition, the 
chemicals identified for use 
on the site will be non-toxic 
and not harmful to migratory 
shorebirds. Management 
measures will be 
implemented to ensure that 
shorebirds are prevented 
from having more than 
transient contact with the 
project ponds.  

Overall no impacts are 
expected and it is therefore 
considered that the EPA 
objective can be met by the 
Project 
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Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

Marine Fauna 
(seawater intake 
operation impacts): 

To maintain the 
abundance, diversity, 
geographic distribution 
and productivity of 
fauna at species and 
ecosystem levels 
through the avoidance 
or management of 
adverse impacts and 
improvement in 
knowledge. 

The EPBC Act Protected 
Matters Search Tool lists 13 
protected marine species 
(not including birds) as 
potentially occurring in the 
vicinity of the seawater 
intake (July 2012). None of 
the species identified have 
core habitat in tidal creeks. 

The seawater intake will be 
constructed as a floating or fixed 
facility within a tidal creek. The 
creek water is shallow and depths 
are impacted by the tide, 
fluctuating twice a day between 1 
and 4-5 metres depth. Because of 
the shallow nature of the creek, 
marine mammals would only be 
expected to be present on an 
opportunistic basis. Fish, including 
juveniles, will be present at all 
times but, being mobile, they will 
be able to move away from the 
intake because of the low intake 
velocity through the proposed 19 
mm by 19 mm hole size screen. 
The tidal creeks are not attractive 
habitats for turtles (juvenile or 
mature) and they would also only 
be expected to be present on an 
opportunistic basis. The creek 
does not have turtle nesting areas. 

There is potential for smaller 
marine life to be drawn into the 
intake. This is considered to be the 
only significant ongoing 
environmental impact and as such 
would require management 
measures to minimise impacts. 

Aurora will implement the following management 
measures: 
 If piling is required during construction of the fixed 

intake, accepted practice will be adopted to provide 
low levels of initial noise that will cause sensitive 
marine fauna to move out of the immediate noise 
impact area before full power piling commences. In 
addition, observers will be used to be to ensure that 
piling does not commence or continue if marine 
mammals are sighted close to the piling (the usual 
distances will not apply in a tidal creek location 
because of the restricted visibility in creek waters 
compared to the ocean). 

 The seawater intake flow will be designed to limit 
intake velocities at the screen to 0.15 m/sec.  This is 
an intake velocity that will allow most free swimming 
marine fauna to move away from the intake. 

 Screens will be provided on the intake to further 
prevent marine fauna being drawn into the intake. 
Initially a screen with 19 by 19 mm gaps will be used, 
with provision made to install secondary finer screens 
at a later date, if required.  

 A study soon after Project commencement will be 
undertaken to determine whether a secondary screen 
is required because of impacts to marine organisms. 

 A study to establish if fish are being trapped against 
the primary screen will be undertaken soon after 
Project commencement and measures taken 
(including reduction in intake velocity, if required) to 
reduce this to a practical minimum. 

Impacts on marine fauna will 
be managed through 
appropriate intake design, 
construction methods and 
operational procedures. It is 
therefore considered that the 
EPA objective can be met by 
the Project. 
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Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

  There may be a risk that the water 
in the deepened area (maximum of 
2 metres in a notional 20 by 20 
metre area) that may be required 
for a fixed seawater intake may 
become depleted in oxygen, 
particularly below the intake level 
(approx. one metre above bottom). 

 Management measures associated with the intake 
location will be reviewed yearly and modified as 
required. 

 A spill prevention plan will be developed with the 
supplier of the diesel by sea, if that supplier does not 
have a suitable plan in place as part of normal 
operations.  

 Regular maintenance will be undertaken for the 
seawater intake and will include the weekly removal 
of biomatter, which will be stored in sealed containers 
and trucked off-site for disposal in accordance with 
the Environmental Protection (Controlled Waste) 
Regulation 2004. 

 Aurora will monitor the water passing through the 
intake screens on a frequency that will allow for the 
determination of the numbers and types of fish in 
intake water.  

 The extent of biofouling will be determined by visual 
inspection of the screen, recording of physical 
cleaning of the screens and will include recording of 
the marine fauna causing the biofouling. 

 In the design of the fixed intake consideration will be 
given to the possibility that there could be a lowering 
of oxygen levels within the deepened area and the 
design batters and shape of the deepened area will 
be such as to ensure that this risk is minimised. 
Oxygen levels in the deepened area will be checked 
after construction to confirm that oxygen levels are 
not depleted to levels that would pose a threat to 
marine life. If this is not the case, remedial actions will 
be taken to increase the levels to remove this threat.  
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Environmental 
factor/EPA 
Objective 

Existing Environment Predicted Impact Environmental Management Predicted Outcome 

Acid Sulphate Soils 
(intake pipeline 
construction impacts). 

To maintain the 
integrity, ecological 
function and 
environmental values 
of the soil and landform 

To ensure that 
rehabilitation achieves 
an acceptable standard 
compatible with the 
intended land use, and 
consistent with 
appropriate criteria. 

A high to moderate ASS 
disturbance risk is known in 
areas that may be disturbed 
by the seawater intake 
pipeline. 

A moderate to low ASS 
disturbance risk is known in 
other areas that may be 
disturbed by the seawater 
intake pipeline and in 
ephemeral drainage lines 
within the Project envelope. 

The impacts of this may include: 
 Degradation of water-

dependent ecosystems 
 Loss of habitat and 

biodiversity 
 Health and other risks 

associated with aluminum and 
heavy metal contamination of 
surface and groundwater 

 Corrosion of metallic and 
concrete structures. 

Where ASS is found the soils will be handled in such a 
way that they are either kept moist, thus obviating the risk 
of acid generation or, where there is a risk of the soil 
drying out, treated with lime in sufficient amounts to 
neutralise any acid that may be generated. 

The ASS risk from the 
project is restricted to parts 
of the intake pipeline that are 
buried in areas with ASS. 
The implementation of the 
management procedures will 
minimise the risk of acid 
being generated and 
released to the environment 
and it is considered that the 
EPA objective for ASS can 
be met by the Project. 



 

116 

 

10. References 
Australia and New Zealand Environment and Conservation Council & Agriculture and Resource 
Management Council of Australia and New Zealand (ANZECC & ARMCANZ) 2005, National Water 
Quality Management Strategy, An Introduction to the Australia and New Zealand Guidelines for Fresh 
Water and Marine Water Quality.  

Australia and New Zealand Environment and Conservation Council (ANZECC) 2000, Australian and 
New Zealand Guidelines for Fresh and Marine Water Quality.  

Bureau of Meteorology (BoM) 2012, Climate Statistics for Australian Stations, Summary Monthly 
Climate Statistics for Dampier Salt, viewed 15 August 2012, 
http://www.bom.gov.au/climate/averages/tables/cw_005061.shtml  

Bennelongia Pty Ltd 2011, Evaluation of the Likely Occurrence of Migratory Shorebirds at the 
Proposed Aurora Algae Farm, prepared for Aurora Biofuels Pty Ltd, April 2011. 

Davies 1994, Pilbara Heavy Industry Site Planning Drainage Studies, Jim Davies & Associates, March 
1994 

Department of the Environment, Water, Heritage and the Arts (DEWHA) 2010, EPBC Act Policy 
Statement 3.21 – Significant Impact Guidelines for 36 Migratory Shorebird Species, Australia. 

Department of Conservation and Land Management (CALM) 2005, Indicative Management Plan for 
the Proposed Dampier Archipelago Marine Park and Cape Preston Marine Management Area, 
Australia. 

Department of Environment and Conservation (DEC) 2006a, Pilbara Coastal Water Quality 
Consultation Outcomes: Environmental Values and Environmental Quality Objectives, Marine Report 
Series, Report No. 1, Australia. 

Department of Environment and Conservation (DEC) 2006b, Pilbara Coastline Acid Sulfate Soils Risk 
Map, Australia. 

Environmental Protection Authority (EPA) 2001, Guidance for the Assessment of Environmental 
Factors (in accordance with the Environmental Protection Act 1986), Guidance Statement for 
Protection of Tropical Arid Zone Mangroves Along the Pilbara Coastline, Western Australia. 

Environmental Protection Authority (EPA) 2009, Environmental Assessment Guidelines, No.3, 
Protection of Benthic Primary Producer Habitats in Western Australia’s Marine Environment, Western 
Australia. 

Environmental Protection Authority (EPA) 1997, Maitland Heavy Industrial Estate, Karratha, LandCorp 
/ Department of Resources Development, Bulletin 855. 

Environmental Protection Authority (EPA) 2000, Environmental Protection of Native Vegetation in 
Western Australia: Clearing of vegetation, with particular reference to the agricultural area. Position 
Statement No.2 December 2000, Perth. 

Environmental Protection Authority 2006, Environmental Offsets Position Statement No. 9, viewed 
June 2012, http://www.epa.wa.gov.au/docs/1863_PS9.pdf  

Environmental Protection Authority 2009a, Environmental Assessment Guidelines, Guide to EIA 
Environmental Principles, Factors and Objectives, Western Australia.  

Environmental Protection Authority 2009b, Environmental Assessment Guidelines, No.3, Protection of 
Benthic Primary Producer Habitats in Western Australia’s Marine Environment, Western Australia.  



 

GHD | Report for Aurora Algae Pty Ltd - Algae Farm and Processing Facilities, Karratha, 61/25760 | 117 

GHD Pty Ltd, 2010a, Report for Maitland Industrial Estate, Environmental Appraisal, prepared for 
Aurora Biofuels Pty Ltd, September 2010. 

GHD Pty Ltd, 2010b, Report for Karratha Potential Groundwater Supply, Desktop Hydrogeological 
Assessment, prepared for Aurora Biofuels Pty Ltd, July 2010. 

GHD Pty Ltd, 2010c, Draft Report for Maitland Industrial Estate, Karratha, Geotechnical Desktop 
Study, prepared for Aurora Biofuels Pty Ltd, September 2010. 

GHD Pty Ltd, 2011a, Report for Proposed Processing Facility – Maitland Industrial Area, Mulgara 
Assessment, prepared for Aurora Biofuels Pty Ltd, February 2011. 

GHD Pty Ltd 2011b, Report for Commercial Scale Algae Farm and Processing Facilities Site 
Comparison Summary, report for Aurora Algae, December 2011 

Indicative Management Plan for the Proposed Dampier Archipelago Marine Park and Cape Preston 
Marine Management Area 2005, Dept. of Conservation and Land Management, Fremantle, WA, 2005 

Mattiske Consulting Pty Ltd. 1994, Karratha Heavy Industry Site Study – Flora, Vegetation and 
Verterbrate Fauna. Report No. AGC001/113/94. Report prepared for AGC Woodward-Clyde Pty 
Limited by Mattiske Consulting, Perth. 

MWH 2012, Maitland Industrial Facility, Prepared for Aurora Algae Inc, February 2012 

Paine and Tilley 1992, An Inventory and Condition Survey of Roebourne Plains and Surrounds, 
Department of Agriculture, Western Australia, Technical Bulletin No. 83. 

United States Environmental Protection Authority (US EPA) (2001) National Pollutant Discharge 
Elimination System: Regulations addressing cooling water intake structures for new facilities. Federal 
Register / Vol. 66, No. 243 / Tu. 

Vinnicombe, P. 1997. Maitland Heavy Industrial Estate, Aboriginal Heritage Survey for Department of 
Resources Development/Landcorps, presented by West Pilbara Land Council.  

Western Australian Planning Commission (WAPC) 2012, Statement of Planning Policy No 2.6 State 
Coastal Planning Policy, viewed 24 Feb 2012 
http://www.planning.wa.gov.au/dop_pub_pdf/SPP_2_6_Policy_Review_Public_Consultation_Feb_201
2_.pdf 



 

GHD | Report for Aurora Algae Pty Ltd - Algae Farm and Processing Facilities, Karratha, 61/25760 

Appendices 

 

  



 

GHD | Report for Aurora Algae Pty Ltd - Algae Farm and Processing Facilities, Karratha, 61/25760 | 119 

Appendix A Notification of Referral Decision  
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Appendix B Maitland Commercial Facility Report 

  



 

GHD | Report for Aurora Algae Pty Ltd - Algae Farm and Processing Facilities, Karratha, 61/25760 | 121 

Appendix C Mulgara Assessment 
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Appendix D Walkover Survey and Preliminary 
Geotechnical Investigation 
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Appendix E Desktop Hydrogeological Assessment  
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Appendix F Desktop Geotechnical Study 
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Appendix G Environmental Appraisal (Level 1 
Terrestrial Flora and Fauna Assessment) 
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Appendix H Evaluation of the Likely Occurrence of 
Migratory Shorebirds at the Proposed Aurora Algae 
Farm 
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Appendix I  Cyclone and Biosecurity Management 
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