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1. Introduction 

This document presents a number of potential changes to the Alkimos Seawater Desalination 
Project (SDP) original referral that is currently under assessment by the WA Environmental 
Protection Authority (EPA) and Commonwealth Department of Agriculture Water and Environment 
(Now the Department of Climate Change, Energy, the Environment and Water).  

Water Corporation is aware that any changes to the proposal envelope would need to be 
formally initiated in accordance with the provisions of the Environmental Protection Act 
1986 (WA) and Environment Protection and Biodiversity Conservation Act 1999.  

However, as the Alkimos SDP is currently under assessment by the EPA, noting it is currently 
entering the public comment period, Water Corporation would like to maintain the transparency of 
all potential options with the public. Particularly, where the potential change demonstrates of 
avoiding and mitigating environmental or social impacts.  

Aboriginal Heritage Surveys recommended avoidance of specific heritage sites that intersect the 
pipeline. A proposed alternative route has been surveyed and the option has been separately 
presented. This alternative route demonstrates the intention to avoid impacting a heritage area as 
the current 30m development envelope does not accommodate for avoidance. This option is 
detailed in Section 2.  

Marine dispersion modelling identified that the Alkimos SDP outfall location could be moved further 
from the existing Alkimos Wastewater outfall to address potential interaction between the 
discharge plumes. Section 3 details the justification and assessment of environmental impacts 
from the proposed change. 
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2. Alkimos SDP – Terrestrial Pipeline Deviation  

The 2022 Aboriginal Heritage Survey (Brad Goode & Associates, 2022), as detailed in the Social 
Surrounds Section of the ERD, identified that the current pipeline route from the Alkimos SDP site 
to the Wanneroo Reservoir intersects two aboriginal heritage sites: 

 The Honey Possum Site (3503), and  

 Marrynginup (22160 - lodged).  

Figure 2-1 details additional route options as part of the process to mitigate impacts to heritage 
sites that intersect the proposal Development Envelope.  

The following impact assessment has been provided separate to the Alkimos SDP Environmental 
Impact Assessment, with the understanding that it will be used to inform a future change to the 
referral. 
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Figure 2-1 – Pipeline alternative route options and heritage sites 



 

 
6 

2.1  Alkimos SDP Pipeline deviation - Flora and vegetation  

2.1.1 Receiving environment 
The Survey Area intersects with two geomorphic wetlands (also identified as Environmentally 
Sensitive Areas ESA): 

 Lake Adams wetland (UFI 7959) under conservation management intersects with the 
Greenvale Survey Area, and  

 An unnamed wetland (UFI 8164) under multiple use and resource enhancement 
management intersects with the Rousett Alternative Survey Area 

No Threatened or Priority Ecological Communities were recorded within either the Greenvale 
survey area or the Rousett survey area. 

A Flora, Vegetation and Fauna Survey (360 Environmental, 2022) confirmed that with respect to 
the Greenvale survey area, the vegetation was fragmented and only one vegetation patch had any 
form of community structure (vegetation type BmBa which equates to 0.43 ha). The remaining 
vegetation types are represented by isolated mature trees and shrubs (or in combination) over 
weeds or planted garden variety species. It should be noted that the Greenvale survey area is 
wider than the 30m Development Envelope as Water Corporation is yet to define the proposed 
route.   

The Rousett survey area comprised of cleared vegetation with a small portion of one 
vegetation type. See Table 1: Vegetation types within the Greenvale survey area.Table 1,  

Table 2 and  

 

 

 

Table 3 for specific details.  

 

Table 1: Vegetation types within the Greenvale survey area. 

Vegetation 
Code 

Vegetation Description Extent within the 
Survey Area (ha) 

AcAs Adenanthos cygnorum and Acacia saligna mid isolated clumps of 
shrubs 

0.07 

AcJf Adenanthos cygnorum and Jacksonia furcellata mid isolated 
clumps of shrubs 

1.39 

*Ai*Cp *Acacia iteaphylla and Jacksonia furcellata mid isolated clumps 
of shrubs  

0.03 

*Ai *Acacia iteaphylla low isolated clumps of shrubs  0.004 

*AlAs *Acacia longifolia and Acacia saligna mid isolated clumps of 
shrubs 

0.07 
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Vegetation 
Code 

Vegetation Description Extent within the 
Survey Area (ha) 

*Al *Acacia longifolia mid isolated shrubs 0.02 

BmBa Eucalyptus camaldulensis (planted), Banksia menziesii, Banksia 
attenuata and Eucalyptus todtiana mid open woodland over 
Adenanthos cygnorum tall open shrubland over *Ehrharta 
longiflora and *Ehrharta calycina mid open grassland 

0.43 

Eg Mid isolated trees of Eucalyptus gomphocephala 0.03 

Em Mid isolated trees of Eucalyptus marginata 0.03 

Er Mid isolated trees of Eucalyptus rudis 0.14 

ErMp Low isolated clumps of trees of Eucalyptus rudis and Melaleuca 
preissiana 

0.64 

Em Mid isolated trees of Eucalyptus marginate 0.03 

Et Low isolated trees of Eucalyptus todtiana 0.01 

G Mixed introduced and cultivated species (Garden) 0.68 

Jf Mid isolated clumps of shrubs of Jacksonia furcellata 0.36 

*Ll  Tall isolated clumps of shrubs of Leptospermum laevigatum 0.01 

Ne Isolated non-endemic trees 0.45 

Mp Low isolated clumps of trees of Melaleuca preissiana 0.21 

MpBl Low isolated clumps of trees of Melaleuca preissiana and 
Banksia littoralis 

0.04 

Total  13.84 

 

Table 2: Vegetation types within the Rousett survey area 

Vegetation 
Code 

Vegetation Description Extent within the 
Survey Area (ha) 

ErrBlMp Eucalyptus rudis subsp. rudis woodland over Banksia littoralis, 
Melaleuca preissiana and Banksia menziesii low woodland over 
Acacia pulchella var. glaberrima low shrubland over *Eragrostis 
curvula closed tussock grassland with Patersonia occidentalis 
herbs 

0.83 

Cleared   1.57 

Total  2.4  
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Table 3: Vegetation condition  

Vegetation Condition  Extent within the 
Survey Area (ha) 

Greenvale survey area  

- Degraded to Completely degraded condition  4.62 ha 

- Cleared  9.21 

Total  13.83 

Rousett survey area  

- Good  0.79 

- Completely degraded / cleared 1.61 

Total  2.4 

2.1.2 Potential Impacts 

Impacts that may potentially impact upon flora and vegetation resulting from the Proposal are 
summarised in Table 4, in accordance with the ranking criteria for the significance of impacts upon 
factors and relationship to the Proposal outlined in the Environmental Review Document. 

Land disturbance required for the Greenvale alternative route will result in the direct loss of up to 
4.62 ha of degraded to completely degraded native vegetation as a direct result of clearing. There 
would be no loss of State PECs, TECs and Commonwealth listed TECs. However, as the exact 
alignment of the pipeline through this corridor is yet to be determined  

Land disturbance required for the Rousett alternative route will result in the direct loss of up to 0.79 
ha of good vegetation as a direct result of clearing. There would again be no loss of State PECs, 
TECs and Commonwealth listed TECs. 

 

Table 4: Potential impacts to flora and vegetation 
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Phase Potential 
impacts 

Impact Context and Assessment Significance 
of Impacts 
(prior to 
mitigation 
measures) 

C
o

n
st

ru
ct

io
n

 

Land 
disturbance 
and clearing 
of vegetation 

Direct The Proposal will require clearance of 4.62 ha and 0.79 ha of 
native vegetation in varying condition.  This native vegetation 
does not include state listed PECs, TECs or Commonwealth 
listed TECs. 

2 - Minor 

Indirect Clearing native vegetation for construction of the SDP may lead 
to the fragmentation of habitat and increased edge effects. The 
highly cleared and fragmented landscape of the SCP makes flora 
and vegetation particularly vulnerable to localised and regional 
extinction with many significant flora species confined to small 
urban remnants where weed invasion, plant pathogens and 
altered fire regimes add to the impacts of small population sizes 
(EPA 2015a). Further clearing, fragmentation, and modification of 
vegetation for the Proposal may further exacerbate these impacts 
to flora and vegetation within the Proposal as flora and vegetation 
are vulnerable to localised and regional extinctions as a result of 
land disturbance. 

4 - Major 

Release to 
land / inland 
waters 

Direct The release of dewatering effluent to land/inland waters as a 
result of the Proposal may result in the pollution, contamination or 
negative effect on water quality, and stress or toxic effects on the 
nearby flora and vegetation.  

During pipeline commissioning, the release of flushing water with 
a high chlorine concentration may negatively affect water quality, 
and stress or cause toxic effects on the nearby flora and 
vegetation.  

Unplanned chemical spills may also directly impact land/ inland 
waters and the surrounding flora and vegetation. 

2 - Minor 

Indirect Release to land/inland waters including dewatering effluent from 
the SDP, and chemical spill from SDP and pipeline construction, 
may result impact upon groundwater quality and in turn in 
reduced health of loss of flora and vegetation. 

2 - Minor 

Groundwater 
drawdown 

Direct Groundwater abstraction and subsequent drawdown during 
construction of the Proposal may impact groundwater dependent 
ecosystems, such as geomorphic wetlands and Commonwealth 
and State listed TECs and PECs.  

Groundwater drawdown impacts on vegetation types within the 
DE around the SDP range from changes in the structure and 
composition of the vegetation, to the rapid and widespread 
mortality of ecological communities as a result of reduced water 
availability. The high degree of groundwater dependence makes 
Banksias and Tuarts highly vulnerable to rapid changes in water 
table elevation, particularly when groundwater drawdown occurs 
during exceptionally hot summers (Groom et al 2000, DoE 
2016a).  

Depending on the construction method of the proposed 1400 mm 
diameter pressure main pipeline, the pipeline may disrupt above 
and below-ground water flow, alter infiltration, and increase 
erosion through the removal of native vegetation cover. This may 
reduce the water quality of the geomorphic wetlands that receive 
surface water flow from DE along the pipeline. 

2 - Minor 

Indirect Construction of the pipeline may disrupt above and below-ground 
water flow, alter infiltration, and increase erosion through the 
removal of native vegetation cover. This may temporarily reduce 
the water quality of the geomorphic wetlands that receive surface 

2 - Minor 
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Phase Potential 
impacts 

Impact Context and Assessment Significance 
of Impacts 
(prior to 
mitigation 
measures) 

water flow from the Proposal. The survey areas for the alternative 
routes intersect wetlands which may be impacted by clearing and 
impacts to groundwater.  

 

Altered 
hydrology 

Direct Construction and dewatering activities associated with the DE 
along the pipeline may impact on wetlands, and the surrounding 
vegetation. Construction may disrupt above and below-ground 
water flow, alter infiltration, and increase erosion through the 
removal of native vegetation cover. This may temporarily reduce 
the water quality of the geomorphic wetlands that receive surface 
water flow from the Proposal. 

2 - Minor 

Contaminants Indirect The disturbance of acid sulphate soils during construction within 
the DE along the pipeline has potential to contaminate soil and 
wetlands, which may directly impact flora and vegetation. 

2 - Minor 

Indirect Potentially toxic and hazardous substances (THS) are likely to be 
used during construction of the SDP to power vehicles and 
equipment. There is potential for accidental spills to occur during 
construction, which could result in the direct contamination of 
terrestrial ecosystems. 

2 - Minor 

Spread of 
introduced 
flora 

Direct The clearing of vegetation for the DE and excavation and 
handling of soil may lead to the spread of weeds. Weed spread 
can impact biodiversity values, prevent seedling recruitment, and 
weeds can compete with native flora for resources. Weed 
colonisation is more likely in cleared areas than areas of intact 
vegetation. Invasive weeds outcompete native vegetation, 
transforming the ecological structure of the vegetation and 
reducing understorey species diversity (DoE 2016b). Two 
declared pest species were identified in the DE along the pipeline.  

2 - Minor 

 Indirect The survey areas contain native vegetation in varying condition 
and also contains 18 introduced flora species. The spatial extent 
of introduced flora within the Proposal has not been determined.  

Weeds already present within the DE may be spread by 
increased vehicle use and mobile equipment during construction 
and operation of the Proposal. The removal of native vegetation 
may also accommodate the invasion of new weed species due to 
the reduced competition with native species (Ramalho CE 2014).  

2 - Minor 

Spread of 
dieback 

Indirect The clearing of vegetation for the Proposal and excavation and 
handling of soil may lead to the spread of dieback. The 
proliferation of dieback is more likely in cleared areas than areas 
of intact vegetation. The movement of equipment, machinery, and 
personnel during construction of the Proposal may result in the 
potential spread of dieback within, and outside the Proposal. 
Species within the survey areas are susceptible to dieback.  

3 - Moderate 

 Introduced 
fauna  

Indirect Invasive herbivores such as the rabbit are known to promote 
invasive flora germination through soil turnover from digging and 
burrowing, whilst also grazing on native understorey species. 
Clearing of native vegetation during construction of the Proposal 
may facilitate the movement or establishment of invasive species 
within the Proposal.  

2 - Minor 

Changes to 
fire regimes 

Indirect Construction activity has the potential to introduce unplanned fire 
within the Proposal caused by vehicle movements and/or other 
Proposal activities such as hot work during construction. 

Inappropriate frequency, intensity, scale, and seasonality of fire 
can impact the long-term viability of remnant flora and vegetation 

2 - Minor 
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Phase Potential 
impacts 

Impact Context and Assessment Significance 
of Impacts 
(prior to 
mitigation 
measures) 

on the SCP by changing the structure composition, and richness 
of ecological communities, increasing weed abundance and 
diversity, altering ecological function of vegetation and its 
inhabitants, and promoting negative feedback loops which 
promote more frequent fire intervals (DoE 2016b).  

Dust 
Emissions 

Indirect Dust emissions associated with the Proposal have the potential to 
affect surrounding vegetation and water sources. Dust may 
directly pollute water bodies nearby the DE surrounding the SDP 
by increasing turbidity or potentially altering water chemistry, 
therefore indirectly impacts the health of flora and vegetation.  

2 - Minor 

O
p

er
at

io
n

s Release to 
land / inland 
waters 

Direct The release of flushing water with a high chlorine concentration 
during maintenance activities will negatively affect water quality, 
and stress or cause toxic effects on the nearby flora and 
vegetation. Unplanned chemical spills at the SDP and pipeline 
may also directly impact land/ inland waters and the surrounding 
flora and vegetation. 

2 - Minor 

 

 

2.2 Alkimos SDP Pipeline deviation - Terrestrial fauna 
 

2.2.1  Receiving Environment  

The Greenvale survey area contains a total of 1.98 ha of High-Quality Black Cockatoo foraging 
habitat as identified from the Foraging Habitat Scoring Tool (Department of Agriculture Water and 
the Environment, 2022). This habitat was comprised of individual Tuarts (Eucalyptus 
gomphocephala), Flooded Gum (Eucalyptus rudis), Introduced Eucalypt species and Melaleuca 
sp..  

The fauna habitat within the Greenvale survey area is detailed in Table 5. 

 

Table 5: Fauna habitats within the Greenvale survey area  

Fauna habitat  Habitat Description Extent within the 
Survey Area (ha) 

Scattered 

Shrubs and 

introduced 

grasses 

Mixed habitat comprised of Jacksonia furcellata, Adenanthos 
cygnorum and Acacia saligna with an understorey dominated by 
*Ehrharta longiflora. 

Leaf litter, sparse woody debris and occasional dense shrubs 
may provide foraging habitat for smaller reptiles and some 
mammal species. A lack of overstorey will restrict opportunities 
for avian species. Scattered Jacksonia furcellata and Acacia 
saligna may provide some foraging opportunity for the 
conservation significant black cockatoo species. Condition of 

1.97 
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Fauna habitat  Habitat Description Extent within the 
Survey Area (ha) 

this habitat is highly disturbed with infrastructure, clearing and 
abundant roadside litter. 

Melaleuca 

sp. Roadside 

Drainage 

Scattered Melaleuca preissiana and Banksia littoralis over 
dense *Euphorbia terracina, *Pelargonium capitatum, *Elymus 
repens and *Stenotaphrum secundatum. 

Leaf litter and woody debris along with a dense understorey 
shrubs and grasses will provide foraging habitat for smaller 
reptiles and mammal species. The Melaleuca species contained 
within this habitat may provide shelter and foraging opportunities 
for some avian species and the conservation significant black 
cockatoos. This habitat is also likely to contain water after 
rainfall and be of value to the broader fauna assemblage. 

0.89 

Remnant 

Banksia 

Woodland 

Remnant bushland with scattered Eucalyptus camaldulensis 
and Eucalyptus todtiana over a Banksia attenuata, Banksia 
menziesii over Ehrharta calycina and Ehrharta longiflora. 

 

Leaf litter, woody debris and a dense understorey provide 
shelter and foraging opportunities for reptiles and mammals 
whilst an upperstorey of Eucalyptus sp. and Banksia sp. is likely 
to provide valuable foraging and sheltering habitat to avian 
fauna. The upperstorey of Banksia menziesii and Banksia 
attenuata may also be used for foraging for the conservation 
significant black cockatoo species. The sandy substrate of this 
habitat is suitable for the conservation significant Black-striped 
Snake (Neelaps calonotos) and may also be of use for the 
Quenda (Isoodon fusciventer). 

 

This habitat showed signs of disturbance with an understorey of 
weeds, litter, some infrastructure and vehicle tracks. 

0.43 

Mature 

Eucalypts 

Individual scattered Eucalyptus marginata, Eucalyptus 
gomphocephala and non-endemic Eucalyptus sp..   

The canopies of these trees may provide foraging opportunities 
and shelter to certain avian species. There is also the potential 
for the mature native Eucalypts within this habitat to develop 
nesting hollows in the future and provide habitat for the 
conservation significant black cockatoo species. It is unlikely 
that ground dwelling fauna will utilise this habitat given the lack 
of understorey. 

0.66 

Garden 

Planted 

This habitat consisted of planted native and exotic species along 
road verges and property boundaries. This habitat is unlikely to 
be of value to the broader fauna assemblage due to its poor 
connectivity and structure. The presence of some small shrubs 
may provide low level cover and some foraging value to smaller 
mammals and reptiles. 

0.68 

Cleared Areas that have been cleared and do not contain vegetation. 
These areas include roads, footpaths, and infrastructure, which 
do not provide habitat value to native fauna, and grassed areas 
such as nature strips, which are widespread and provide limited 

9.21 
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Fauna habitat  Habitat Description Extent within the 
Survey Area (ha) 

habitat value aside from foraging opportunities for common 
species such as magpies and corellas. 

Total  13.84 

The Rousett survey area contained a total of 2.36 ha of High-Quality Black Cockatoo foraging 
habitat as identified from the Foraging Habitat Scoring Tool (Department of Agriculture Water and 
the Environment, 2022). This habitat was primarily comprised of Flooded Gum (Eucalyptus rudis), 
Melaleuca sp. and Banksia sp.No potential Black Cockatoo breeding or roosting habitat was 
recorded by Stantec (2020).  

The fauna habitat within the Rousett survey area is detailed in Table 6. 

Table 6: Fauna habitats within the Rousett survey area  

Fauna habitat  Habitat Description Extent within the 
Survey Area (ha) 

Wetlands 

and Riparian 

Vegetation 

Eucalyptus rudis, Banksia littoralis, Melaleuca preissiana and 
Banksia menziesii woodland over Acacia pulchella var. 
glaberrima shrubland over *Eragrostis curvula tussock 
grassland.  

The leaf litter and woody debris within the habitat are likely to 
provide shelter and foraging opportunities for reptiles and 
mammals, such as the conservation significant Quenda 
(Isoodon fusciventer). The presence of Eucalyptus rudis is also 
likely to provide value to the threatened black cockatoo species. 
This habitat showed signs of disturbance with an understorey of 
weeds, litter and vehicle tracks. 

0.73 

Heath and 

Shrubland 

Scattered Banksia attenuata and Xanthorrhoea preissii over 
*Pelargonium capitatum and Allocasuarina humilis.  

Leaf litter, woody debris and the bases of Xanthorrhoea sp. 
Present within this habitat are likely to provide shelter and 
foraging opportunities for reptiles and mammals, such as the 
conservation significant Quenda (Isoodon fusciventer). The 
presence of water nearby may also be of value to species 
utilising the Survey Area. The sandy substrate of this habitat 
may also be suitable for the conservation significant Black-
striped Snake (Neelaps calonotos). 

This habitat showed signs of disturbance with an understorey of 
weeds, litter and vehicle tracks. 

1.57 

Cleared Areas that have been cleared and do not contain vegetation. 
These areas include roads, footpaths, and infrastructure, which 
do not provide habitat value to native fauna, and grassed areas 
such as nature strips, which are widespread and provide limited 
habitat value aside from foraging opportunities for common 
species such as magpies and corellas. 

0.1 

Total  2.4 
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The Wetlands and Riparian Vegetation fauna habitat contained within the Rousett survey area is 
largely intact and provides value to the wider faunal assemblage. This habitat is comprised of 
Eucalyptus sp., Banksia sp. and Melaleuca sp. woodlands with a dense understorey. The canopy 
of this habitat is likely to provide valuable foraging habitat for the conservation significant black 
cockatoo species whilst the understorey will provide shelter and foraging opportunities for the 
conservation significant Quenda and Black-striped Snake. This habitat has good connectivity with 
adject wetland areas and lakes and may be used by the broader faunal assemblage whilst 
accessing these areas. 

The Heath and Shrubland habitat have scattered foraging species which will be of use to the 
conservation significant black cockatoo species. The thinner understorey and sparse shrubs will 
provide some shelter and foraging value to the faunal assemblage. It is likely that species will 
predominantly use this habitat as access between the surrounding lakes and wetland vegetation. 

The Wetlands and Riparian fauna habitat were in good condition and had minor impacts from 
roads and infrastructure. Scattered litter was also present. The Heath and Shrubland fauna habitat 
is completely degraded with impacts from roads, infrastructure, vehicle tracks and clearing. 

 

2.2.1.1  Conservation Significant Fauna  

High quality foraging habitat for all three Black Cockatoo species, Carnaby’s Cockatoo (Zanda 
latirostris), Baudin’s Cockatoo (Zanda baudinii) and the Forest Red-tailed Black-cockatoo 
(Calyptorhynchus banksii naso), was identified in the Flora, Vegetation and Fauna Surveys (360 
Environmental, 2022 & Stantec 2020). Both Surveys identified that although the areas occur on the 
border of the modelled distribution for the Baudin’s Cockatoo, they are less likely to rely on the 
foraging habitat at the edge of their distribution.  

No Quenda (Isoodon fusciventer) were recorded within the Survey Area. However, Quenda are 
likely to use many of the fauna habitats found in both survey areas, such as the Remnant Banksia 
Woodland, Scattered Shrubs and Introduced Grasses and the Melaleuca sp. Roadside Drainage. 
The Remnant Banksia Woodland is likely to provide the most valuable foraging and sheltering 
habitat to the species.  

A total of 24 potential Black Cockatoo breeding trees with a DBH of greater than 500 mm were 
recorded within the Greenvale survey area, and zero (0) within the Rousett survey area. 

 

2.2.2  Potential Impacts  

Impacts that may potentially impact upon terrestrial fauna resulting from the Proposal are 
summarised in Table 7, again in accordance with the ranking criteria for the significance of impacts 
upon factors and relationship to the Proposal outlined in the Environmental Review Document. 

Land disturbance required for the Greenvale alternative route will result in the direct loss of up to 
1.98 ha of high-quality foraging habitat for conservation significant Black Cockatoo Species as a 
direct result of clearing. This includes up to 24 potential black Cockatoo Breeding trees.  



 

 
15 

Land disturbance required for the Rousett alternative route will result in the direct loss of up to 2.36 
ha of high-quality foraging habitat for conservation significant Black Cockatoo Species as a direct 
result of clearing. This does not include any potential black Cockatoo Breeding trees. 

 

 

 

Table 7: Potential impacts on terrestrial fauna 

Phase Potential 
impacts 

Impact Context Significance of 
Impact 

C
o

n
st

ru
ct

io
n

 

Land 
disturbance 
resulting in 
loss of fauna 
habitat and 
habitat 
fragmentation 

Direct Clearing of vegetation is a necessary part of the 
construction of the Proposal and represents the most 
significant impact to fauna and fauna habitats within the 
SDP DE. Clearing will result in disturbance and 
fragmentation of habitat for threatened fauna species. The 
removal of potential breeding trees and the clearing of high-
quality foraging habitat, particularly Heath and shrubland, 
Woodland and Wetland and riparian vegetation will occur 
due to construction related clearing.  

5 – Significant 

Direct Clearing of vegetation is a necessary part of the 
construction of the Proposal and represents the most 
significant impact to fauna and fauna habitats within the 
PDE. Clearing will result in disturbance and fragmentation of 
habitat for threatened fauna species such as Quenda. A 
population decline for this species is expected that is 
proportional with the loss of habitat associated with clearing 
within the Proposal. Some of this habitat may be possible to 
rehabilitate post construction, however a permanent loss of 
habitat will occur in operational areas. Mortality of 
individuals may also occur due to vehicle collisions and 
predation from introduced fauna which may be exacerbated 
due to edge effects. 

3 - Moderate 

Indirect The highly cleared and fragmented landscape means that 
terrestrial fauna are particularly vulnerable to localised and 
regional extinction. Many species or their habitats are 
confined to small urban remnants where weed invasion, 
disease and altered fire regimes add to the impacts of small 
population sizes. 

3 - Moderate 

Vehicle 
collision 

Direct Construction of the Proposal will require considerable 
movement of vehicles and machinery. This machinery may 
cause mortality of fauna by direct interaction, particularly 
during clearing. Additionally, the use of machinery may 
disturb fauna which could be struck by road vehicles as they 
attempt to move into other areas 

3 - Moderate 

Release to 
land / inland 
waters 

Direct The release of dewatering effluent, to land/inland waters may 
result in the pollution, contamination or negative effect on 
water quality, and stress or toxic effects on the nearby flora 
and vegetation, therefore fauna habitat. The release of 
flushing water with a high chlorine concentration will 
negatively affect water quality, and stress or cause toxic 
effects on the nearby fauna habitat. Unplanned chemical 
spills may also directly impact land/ inland waters and the 
surrounding flora and vegetation. 

2 - Minor 
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Phase Potential 
impacts 

Impact Context Significance of 
Impact 

Indirect Release to land/inland waters (dewatering effluent) may 
result in reduced health of loss of flora and vegetation. 

Unplanned release to land/inland waters (chemical spills) 
may result in reduced health of loss of flora and vegetation, 
therefore impacting on fauna habitat. 

2 - Minor 

C
o

n
st

ru
ct

io
n

 

Groundwater 
drawdown 
and altered 
hydrology 

Indirect Wetland habitats contain a multitude of ecological niches 
and support a wide variety of fauna and habitats with 
different ecological functions. Continued clearing and 
degradation of wetland habitat, particularly on the SCP, 
threatens the conservation of wetland biodiversity  

Groundwater drawdown has the potential to reduce water 
availability to native vegetation, including groundwater 
dependent ecosystems, and indirectly impact on associated 
fauna habitats, affecting fauna assemblages that may occur 
within the Proposal. The construction method of the 
proposed 1,400 mm diameter pressure main pipeline may 
interrupt surface and/or groundwater flow, alter infiltration, 
and increase erosion through the removal of native 
vegetation cover. This may temporarily reduce the water 
quality of the geomorphic wetlands that receive surface 
water flow from the proposed alternative route.  

2 - Minor 

Introduced 
fauna 

Direct Introduced predators can directly impact significant native 
fauna by hunting activities. The Fox (Vulpes vulpes) and 
feral Cat (Felis catus) are known to have negative impacts 
on small and medium-sized native vertebrate fauna in 
Australia. 

A total of nine introduced fauna species have previously 
been recorded within the greater Proposal, including feral 
cats and foxes.  

2 - Minor 

Indirect Introduced fauna, both herbivorous and predatory, can 
cause fundamental changes to ecosystems and are thought 
to have contributed to the decline and extinction of many 
species in Australia. The clearing of native vegetation may 
increase edge effects, facilitate the movement of introduced 
animals through the Proposal and reduce the availability of 
refugia of terrestrial fauna to avoid predation. 

2 - Minor 

Altered fire 
regimes 

Indirect Construction of the Proposal has the potential to introduce 
unplanned fire caused by vehicle movements and/or other 
Proposal activities such as hot work during construction. 
Inappropriate frequency, intensity, scale, and seasonality of 
fire may result in long-term habitat modification. 
Inappropriate fire regimes also result in limited availability of 
post-fire habitat in small areas of remanent vegetation which 
can impact fauna assemblages.  

2 - Minor 

C
o

n
st

ru
ct

io
n

 

Noise, 
vibration, and 
dust 

Indirect Noise, vibration, and dust emissions are likely to occur due 
to earthworks and construction, interrupting animal 
behaviours and resulting in abandonment of an area. Dust 
may directly pollute water bodies by increasing turbidity or 
potentially altering water chemistry and may impact on 
faunal assemblages via a reduction in food resource 
availability and shelter. 

1 – Insignificant / 
Slight 

Introduced 
flora 

Indirect Weed invasion is widely recognised as having a negative 
impact on fauna, as it can fundamentally alter the 
composition and structure of native vegetation communities 
and associated fauna habitats. The clearing of vegetation 

2 - Minor 
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Phase Potential 
impacts 

Impact Context Significance of 
Impact 

for the Proposal and excavation and handling of soil may 
lead to the introduction and spread of weed species.  

Spread of 
dieback 

Indirect The clearing of vegetation for the Proposal as well as 
excavation and handling of soil may lead to the spread of 
dieback. Dieback has a negative impact on fauna, as it can 
alter the composition and structure of native vegetation 
communities and associated fauna habitats. Dieback can 
impact on faunal assemblages via a reduction in food 
resource availability and shelter. The proliferation of dieback 
is more likely in cleared areas than areas of intact 
vegetation. The movement of equipment, machinery, and 
personnel during construction of the Proposal may result in 
the potential spread of dieback within, and outside the 
Proposal.   

2 - Minor 

Contaminants Indirect Construction of the Proposal may require the use of 
potentially toxic and hazardous substances (THS) to power 
vehicles and equipment, which could result in accidental 
spills and result in contamination of terrestrial ecosystems.   

2 - Minor 

O
p

er
at

io
n

s 

Release to 
land / inland 
waters 

Direct The release of flushing water with a high chlorine 
concentration will negatively affect groundwater quality, and 
stress or cause toxic effects on the nearby flora and 
vegetation. 

2 - Minor 

Vehicle 
collision 

Direct Operation of the Proposal will require considerable 
movement of vehicles and machinery. This machinery may 
cause mortality of fauna by direct interaction, particularly 
during clearing. Additionally, the use of machinery may 
disturb fauna which could be struck by road vehicles as they 
attempt to move into other areas 

3 - Moderate 
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3. Alkimos Seawater Desalination Plant – Plant Site  

The Alkimos SDP site is located entirely within the Alkimos Water Precinct. As part of the 
environmental impact assessment process, it was identified that it would be beneficial to avoid 
impacts to land zoned Public purposed (reserved for conservation), in particular area 9a, 10a and 
10b.  

For background, the Metropolitan Regional Scheme amendment (1029/33) zoned the land 
surrounding the Alkimos WWTP as ‘public purposes’ reserve.  

As part of the EPA assessment of the MRS Amendment 1029/33, the EPA recommended that 
areas 9a and 10a be protected for conservation purposes to protect the integrity, function and 
environmental value of the bushland, including the landforms. Area 10b was subsequently added 
into Ministerial Statement 722 through the appeals determination process but was initially not 
flagged as containing any significant conservation value.  

Areas 9a, 10a and 10b are still designated as public purposes reserve in the MRS, and as such 
have a condition that allows for minor infrastructure to be installed within these areas, providing the 
work is undertaken in accordance with a management plan approved by the EPA. Appendix Q of 
the ERD has been provided to address this requirement.  

3.1  Plant Layout Alternatives – Flora and Vegetation  

3.1.1 Receiving environment 

Four vegetation types have been recorded in the Flora and Vegetation Consolidation Survey 
(Stantec, 2021) as shown in Table 8 and Figure 3-1.   

Table 8: Vegetation types within ASDP plant site 

Vegetation 
Code 

Vegetation Description 

MsLmEtDa Melaleuca systena (+/- Spyridium globulosum) open shrubland to open heath over 
Lomandra maritima and *Euphorbia terracina herbland over Desmocladus asper 
open sedgeland. 

EgAbEcEt Eucalyptus marginata (+/- Corymbia calophylla), Allocasuarina fraseriana and 
Banksia attenuata low woodland to woodland over Acacia pulchella var. glaberrima, 
Xanthorrhoea preissii and Jacksonia furcellata shrubland over Hibbertia hypericoides 
low open shrubland to low shrubland over Mesomelaena pseudostygia open 
sedgeland over *Hypochaeris glabra scattered herbs. 

Native 
revegetation 

Eucalyptus gomphocephala woodland to open forest over Banksia attenuata and 
Allocasuarina fraseriana low open woodland over *Euphorbia terracina low herbland 
with *Briza maxima and *Eragrostis curvula low open grassland to grassland 

Introduced 
plantings 

Banksia attenuata and Allocasuarina fraseriana low open woodland to low woodland 
over Xanthorrhoea preissii, Jacksonia sternbergiana and Allocasuarina humilis 
shrubland over Hibbertia hypericoides, Mesomelaena pseudostygia and 
Desmocladus flexuosus low shrubland to low open heath. 

Cleared  n/a 
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The vegetation condition mapped for the site was 2.55 ha of good condition, 21.6 ha of very good 
condition and 4.85 ha of cleared land.   

No Threatened Ecological Communities were recorded within the ASDP plant site boundary.  

Approximately 24.15 ha of the 29 ha site is listed as the Acacia Shrublands on taller dunes, 
Southern Swan Coastal Plain Priority Ecological Community (P3) (e.g. All vegetation excluding 
cleared land).  
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Figure 3-1 – Alkimos SDP site - Vegetation condition  
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3.1.2  Potential impacts  

Following the initial design process which ultimately informed the referred Alkimos SDP 
Development Envelope and Impact Footprint, Water Corporation has reconsidered the plant layout. 
This reconsideration was driven by the need to avoid impacts to Public Purpose (reserved for 
conservation) Areas 10a and 10b as shown in Figure 3-2.  

Figure 3-3 indicates where consideration has been given to the plant layout in order to avoid the 
Public Purpose (reserved for conservation) areas (particularly Area 10a). 

Table 9: Impacted Areas Flora and vegetation  

Impact  Description Area  

Clearing within 
Area 10a  

Avoided  0 ha  

Temporary clearing 
within Area 10b 

Temporary clearing to facilitate construction new site access 
road and level site for ASDP construction 

Temporary will mostly consist of batters along existing dunes 
to minimise erosion and enable active rehabilitation access.  

Rehabilitation to be in accordance with ASDP Terrestrial 
Construction Environmental Management Framework and 
Alkimos Water Precinct EMP.  

 

1.35 ha  

Permanent clearing 
within Area 10b 

Permanent clearing to allow for minor infrastructure. This 
includes roads and pads for tanks.  

3.52 ha  

 TOTAL  4.87 ha  

Table 9 outlines that the proposed alternative layout would result in: 

 A 4.87 ha impact to Public Purpose (reserved for conservation) Area 10b; and  

 An approximate 4.6 ha impact to Acacia Shrublands on taller dunes, Southern Swan 
Coastal Plain Priority Ecological Community (P3) (excluding minor areas of cleared and 
introduced plantings).  

The significance of impacts from the proposal would be the same as those detailed in the Alkimos 
ERD.  
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Figure 3-2 - Public Purpose (reserved for conservation) Areas impacted in ASDP ERD 
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Figure 3-3 - Plant layout option
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3.2  Plant Layout Alternatives – Fauna   

3.1.1 Receiving environment 

The Alkimos SDP site area contains a total of 24.15 ha of High-Quality Black Cockatoo foraging 
habitat as identified in the Terrestrial Fauna Consolidation Report (Stantec, 2021), in accordance 
with the Foraging Habitat Scoring Tool (Department of Agriculture Water and the Environment, 
2022).  

This habitat comprises primarily of heath and shrubland, with smaller areas of scattered trees 
(individual Tuarts (Eucalyptus gomphocephala) and parkland planted vegetation and gardens (e.g. 
Introduced Eucalypt species and Melaleuca sp..)  

The fauna habitat within the Alkimos SDP site is detailed in Figure 3-4.  



 

 
25 

 

Figure 3-4 – Alkimos SDP plant site – fauna habitat 
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3.1.2  Potential impacts  

As per the Flora and vegetation considerations, Water Corporation has reconsidered the Alkimos 
SDP layout. This reconsideration was driven by the need to avoid impacts to Public Purpose 
(reserved for conservation) Areas 10a and 10b as shown in Figure 3 2.  

Figure 3 3 indicates where consideration has been given to the plant layout in order to avoid the 
Public Purpose (reserved for conservation) areas (particularly Area 10a). 

Table 10 outlines that the proposed alternative layout impacts.  

Table 10: Impacted Areas Fauna  

Impact  Description Area  

Clearing within 
Area 10a  

Avoided  0 ha  

Temporary clearing 
within Area 10b 

Temporary clearing to facilitate construction new site access 
road and level site for ASDP construction 

Temporary will mostly consist of batters along existing dunes 
to minimise erosion and enable active rehabilitation access.  

Rehabilitation to be in accordance with ASDP Terrestrial 
Construction Environmental Management Framework and 
Alkimos Water Precinct EMP.  

 

1.35 ha  

Permanent clearing 
within Area 10b 

Permanent clearing to allow for minor infrastructure. This 
includes roads and pads for tanks.  

3.52 ha  

 TOTAL  4.87 ha  

Table 10 indicates that the proposal is likely to impact on: 

 A 4.87 ha impact to Public Purpose (reserved for conservation) Area 10b (as per flora and 
vegetation impacts); and  

 An approximate 4.6 ha impact to of High-Quality Black Cockatoo foraging habitat, identified 
as heath and shrubland (excluding minor areas of cleared and introduced plantings).  

The significance of impacts from the proposal would be the same as those detailed in the Alkimos 
ERD. 
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4. Alkimos SDP - Marine intake and outfall options 

The Alkimos SDP Environmental Review Document (ERD) identifies the need for a seawater 
intake pipeline and a brine outfall pipeline are required for the function of the SDP. The intakes and 
outlets will be secured to vertical marine risers, that will in turn be connected to separate subsea 
tunnels.  

Since the original design process, Water Corporation has been examining the location of the 
marine intake and outfall structures, as a result of more geotechnical and water quality 
investigations.  

The new locations of the intake and outfall have been proposed to: 

 reduce unknowns (cost and risk) of tunnelling by keeping within the zone of marine 
geotechnical investigations,  

 minimise interaction of the Alkimos Wastewater Treatment Plant wastewater outfall plume 
and Alkimos SDP brine plumes by moving the brine outfall pipeline slightly away from the 
TWW outfall, and  

 improve water quality risk assessment outcomes (from original location). Hydrodynamic 
modelling focussed on potential re-circulation of wastewater from the WWTP outfall and the 
Alkimos SDP intake.  

Figure 4-1 details the location of the existing intake and outfall within the current Development 
Envelope, and the proposed location (without connection to the Development Envelope as it is only 
an option at this stage). Figure 4-2 and Figure 4-3 detail the indicative riser design.  

The proposed locations would still maintain the objectives outlined in the original design process, 
including:  

 Alignment of the SDP intake and outfall tunnels such they do not impact the existing 
Alkimos WWTP outfall pipe, 

 Separation of the SDP intake and outfall points to avoid recirculation of the brine,  

 Separation of the SDP intake and WWTP outfall to avoid drawing of treated wastewater to 
the SDP intake,  

 Use of a Tunnelling Boring Machine (TBM) to drill beneath sensitive marine habitats,  

 Location of the SDP intake and outfall in a sufficient water depth to allow: 

o Minimum depth from seabed 

o Minimum depth from low tide surface level 

o Effective brine dilution 

The following impact assessment has been provided separate to the Alkimos SDP Environmental 
Impact Assessment, with the understanding that it will be used to inform a future change to the 
referral. Table 11 details the impact assessment of the new intake and outfall locations. 
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Table 11: Key environmental factors considered with alternative intake and outfall locations 

EPA Factor  Relationship to the Proposal  

Benthic Communities 
and Habitats (BCH) 

As per the impact from the existing intake and outfall locations, 
the potential new intake and outfall locations involve the 
construction of marine infrastructure.  

This will require the removal of benthic habitat, different to the 
current impact in the existing locations.  

Construction and operation of the Proposal may also result in 
changes to marine water quality, which can impact on BCH. 

Further details are provided in Section 4.1. 

 

Marine Environmental 
Quality 

As per the impact from the existing intake and outfall locations, 
marine construction activities may temporarily affect water quality 
due to increased turbidity and the release of any nutrients and 
contaminants in sediments. 

During operation of the Proposal, return seawater and process 
chemicals may affect water quality in the receiving environment. 

Further details are provided in Section 4.2.   

 

Marine Fauna As per the impact from the existing intake and outfall locations, 
potential direct impacts through loss of habitat and the 
construction and operation of the intake and outfall pipelines (e.g., 
marine fauna entrained into the intake). 

This also includes potential introduction of invasive marine 
species through marine plant during construction and operational 
maintenance. 

Given the impact to marine fauna is not different to the original 
proposal, refer to the Marine Fauna section of the Alkimos SDP 
Environmental Review Document.  

 

Coastal Processes The Alkimos coastline supports a number of wide sandy beaches 
which are utilised frequently for recreational purposes. 

Public access to the beaches may be temporarily restricted for 
safety reasons during installation of marine pipelines. 

Given the impact to coastal processes is not different to the 
original proposal, refer to the Alkimos SDP Environmental Review 
Document for further details.  
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Figure 4-1 – Marine Infrastructure Alternative Locations 
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Figure 4-2:    Indicative intake riser design  

                             

Figure 4-3: Indicative outfall riser design 
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4.1 Benthic Communities and Habitat  

3.1.1 Receiving environment  

Benthic communities are biological communities that live in or on the seabed. These communities 
typically contain light-dependent taxa such as algae, seagrass, mangroves and corals, which 
obtain energy primarily from photosynthesis, and/or animals such as molluscs, sponges and 
worms, that obtain their energy by consuming other organisms or organic matter. 

Benthic habitats are the seabed substrates that benthic communities grow on or in. They can 
range from unconsolidated sand to hard substrates such as limestone or igneous rock and occur 
either singly or in combination. The EPA’s environmental objective for Benthic Communities and 
Habitats (BCH) is: “to protect benthic communities and habitats so that biological diversity and 
ecological integrity are maintained”.  

Water Corporation undertook a BCH mapping exercise that covered 5400 ha and was undertaken 
using multispectral satellite imagery combined with extensive ground truthing, using geo-
referenced towed video. The mapping covered a broader area than previous mapping exercises to 
improve knowledge of BCH in the Proposal Area. Ground truthing data were used to manually 
define seagrass and macroalgal habitats over the vegetated areas. 

The mapping identified that seagrass and macroalgal communities dominate the shallow coastal 
waters from the beach to a depth of approximately 23 m. Macroalgal communities consisting 
primarily of the kelp (Ecklonia radiata) dominated the reef structures, whereas seagrasses tended 
to predominate in the shallow lagoons near the shoreline.   

3.1.2 Potential Impacts 

The Marine Development Envelope includes the footprint where the tunnels are likely to occur. 
Therefore, a change to the location of the intake and outfall will result in a slight change to the 
Development Envelope.  

The Marine Impact Footprint, which includes a 100m buffer around the 8m diameter vertical risers 
(2 risers at intake and 2 risers at outfall). This 100m buffer is to account for construction or 
installation impacts to BCH. The impact footprint remains 8.38ha, however this includes areas of 
bare sand.  

The Disturbance that will occur within the Marine Impact Footprint is 4.09ha of BCH, which is 
mapped as Macroalgal communities consisting primarily of the kelp (Ecklonia radiata). This area of 
disturbance only occurs within the alternate intake site as shown in Figure 4-1.  
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4.2 Marine Environmental Quality  

3.2.1 Receiving environment 

Wave climate and Currents  

The wave climate and Currents for the proposed new intake and outfall locations would be identical 
to that identified in the Environmental Review Document (ERD).   

Water quality  

Water temperatures vary seasonally between 15.7 and 25.0°C. Temperature gradients between 
the surface and bottom of the water column, when present, were circa 1°C.    

Dissolved oxygen was found to be between 85% and 100% saturation. Regional salinity data 
collected to date, fluctuates seasonally between 34.6 and 36.6 ppt. On a spatial and vertical scale, 
salinity measurements were not substantially different between inshore and offshore locations.  

Marine sediment quality 

Near-shore sediments were dominated by coarse to medium grain particles. Offshore sediments 
were generally finer, with a higher fraction of medium to fine grained sands. No areas sampled 
contained silt or clay fractions.   
 

3.2.2 Potential Impacts 

The impacts of the alternative marine intake location on water quality would be identical to that of 
the current proposal. Water quality is unlikely to change as a result of the marine intake, following 
the initial construction period.  

As per the ERD, membranes and pipe infrastructure must be cleaned regularly to maintain peak 
performance. The risks from the chemicals used (Sodium hypochlorite, ‘clean in place’ (CIP) 
chemicals and Chlorine) are considered negligible, and manageable under the EPA’s 
environmental quality management framework. 

The alternative marine outfall location was considered in relation to revised hydrodynamic 
modelling, which examined the potential for interaction between the existing Alkimos WWTP plume 
the Alkimos SDP plume and the ramifications on dilution performance.  

The alternative outfall location is in an area with similar water depth and bathymetric features to the 
original location, so plume dynamics are expected to be similar. The desalination process will also 
produce a waste-stream that is about 4°C above ambient.  

The plume interactions at the existing outfall location is clearly detailed in the Environmental 
Review Document. The alternative marine outfall location will only result in less interaction 
between the plumes as the outfall location is shifted south 250 metres (further away from the 
WWTP outfall).   

The ERD identified that cumulative salinity impacts and changes in water temperatures were 
considered negligible and manageable under the EPA’s environmental quality management 
framework.  
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As identified in the ERD, the key environmental risk from the brine discharge is not salinity; but 
rather the potential for stratification and its potential to lead to dissolved oxygen drawdown in the 
lower strata of the water column. Oxygen drawdown occurs when the rate of respiration (at the 
seafloor) exceeds the rate of oxygen recharge.  

However, based on results of modelling outlined in the ERD, the risk that stratification may result in 
persistent deoxygenation is considered low, and also manageable under the EPA’s environmental 
quality management framework. 

Based on the assessment of impacts presented above, the following outcomes are predicted:  

 Toxicity: as per the ERD (negligible impact)   

 Stressor effects: as per the ERD (low to negligible impact) 

 Stratification: the alternative outfall location will only help to reduce the likelihood of 
stratification as the plumes are less likely to interact.  

Appendix A contains hydrodynamic modelling to understand the fate and transport of water 
discharged from both the ASDP and the Alkimos Wastewater Plant (WWTP) including 
consideration of an alternative location of the ASDP intake and outfall.  

This report provides a high-level review of the far-field plumes generated by the two locations and 
discusses similarities and differences between the two. 

The report concludes that the Simulations have been conducted for two locations for the ASDP 
outfall. Differences in the ASDP plume extent and dilution between the two locations are marginal 
and expected, with no location substantially favourable over the other. A similar conclusion can be 
drawn from the comparison of simulation outcomes against dissolved oxygen criteria. 
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Appendix A –  

Alkimos Seawater Desalination Plant –Hydrodynamic Modelling (12Aug 2022) 

Prepared for Water Corporation - Comparison of Far-field Plumes for Candidate ASDP Outfall 
Locations 
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1 Introduction 

DHI has been supporting the Water Corporation with the development of the Alkimos 
Seawater Desalination Plant (ASDP), in particular through hydrodynamic modelling to 
understand the fate and transport of water discharged from both the ASDP and the Alkimos 
Wastewater Plant (WWTP).  

Recent studies have included consideration of an alternative location of the ASDP intake and 
outfall. This report provides a high-level review of the far-field plumes generated by the two 
locations and discusses similarities and differences between the two. 
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2 Intake and Outfall Locations 

The intake and outfall locations considered in the far-field modelling are presented in Table 2-
1 and Figure 2-1. There were no other differences in the intake and outfall definitions (eg flow 
rates, density, dimension or other characteristics), with details indicated in DHI (2019). 

Table 2-1 Particulars for the referred and alternate intake and outfall locations. 

Parameter Referred Alternate 

ASDP Intake Midpoint Coordinates  

(372100, 6499110) 

and  

(372130, 6499151) 

(372050, 6499693) 

and  

(372085, 6499675) 

Water depth at intake heads -12.8 and -12.6m (MSL) -12.7 and -12.5m (MSL) 

ASDP Outfall Rosette Midpoint 
Coordinates 

(370508, 6499408) 

and  

(370556, 6499438) 

(370501, 6499158) 

and  

(370548, 6499190) 

Water depth at outfall rosettes -18.8 and -18.0m (MSL) -19.5 and -19.0m (MSL) 

 
Figure 2-1 Location map of key measurement sites ("Fugro", "Gardline"), as well as the 

referred and alternate intake (“ASDP in") and outfall ("ASDP out") locations. 
Intake locations are in magenta, with outfall locations in red. Referred 
locations are shown with crosses overlain, alternate locations without.  
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3 Far-Field Plume Behaviour 

3.1 Salinity Comparison 

Simulation results are shown for three representative periods, as described in DHI (2019). The 
April-May period describes the generally low-wind transitional autumn period experienced in 
Perth coastal waters. The June-July period covers a typical winter period, with the November-
December period covering a typical summer forcing period. Extensive details on the selection 
of these periods are presented in DHI (2019). 

Salinity results are presented as excess salinity for each period, for the referred and 
alternative locations respectively for ease of comparison (Figure 3-1 through Figure 3-6). In all 
cases the post-processing methodology follows that described in DHI (2019), and consider the 
largest excess salinity occurring over the water column at each horizontal element at each 
timestep. Differences in the dilution (excess salinity) of the plumes from the different locations 
are minimal. Differences in the location of the plume footprint are as expected, with the plume 
shifted to the south for the alternate location, with little difference in the overall plume extent. 

3.2 Dissolved Oxygen Comparison 

Comparison of dissolved oxygen saturation simulation with criteria reported in DHI (2019) are 
shown in Figure 3-7 and Figure 3-8 for the referred and alternate locations respectively. The 
only difference between the two locations is a small region of non-compliance appearing in the 
Apr/May simulation to the SSE of the WWTP outfall.  
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Figure 3-1 Excess salinity for the ASDP outfall referred location, showing median, 95th percentile and maximum fields (left to right) for a 30-day 

simulation in April/May. 
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Figure 3-2 Excess salinity for the ASDP outfall alternate location, showing median, 95th percentile and maximum fields (left to right) for a 30-day 

simulation in April/May. 
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Figure 3-3 Excess salinity for the ASDP outfall referred location, showing median, 95th percentile and maximum fields (left to right) for a 30-day 
simulation in June/July. 
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Figure 3-4 Excess salinity for the ASDP outfall alternate location, showing median, 95th percentile and maximum fields (left to right) for a 30-day 

simulation in June/July. 
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Figure 3-5 Excess salinity for the ASDP outfall referred location, showing median, 95th percentile and maximum fields (left to right) for a 30-day 

simulation in Nov/Dec. 
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Figure 3-6 Excess salinity for the ASDP outfall alternate location, showing median, 95th percentile and maximum fields (left to right) for a 30-day 

simulation in Nov/Dec. 
 



 

  Page 13 

 
Figure 3-7 Dissolved oxygen saturation simulation results, showing compliance with criteria (cyan) or non-compliance with criteria (pink), for 

Apr/May, Jun/Jul and Nov/Dec simulations for ASDP outfall referred location. 
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Figure 3-8 Dissolved oxygen saturation simulation results, showing compliance with criteria (cyan) or non-compliance with criteria (pink), for 

Apr/May, Jun/Jul and Nov/Dec simulations for ASDP outfall alternate location. 
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4 Conclusions 

Simulations have been conducted for two locations for the ASDP outfall. Differences in the 
ASDP plume extent and dilution between the two locations are marginal and expected, with no 
location substantially favourable over the other. A similar conclusion can be drawn from the 
comparison of simulation outcomes against dissolved oxygen criteria.  
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