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accepts no liability or responsibility whatsoever for it in respect of any use of or reliance upon this 
report by any third party. 

In particular, it should be noted that this report is a qualitative assessment only, based on the scope of 
services defined by the Client, budgetary and time constraints imposed by the Client, the information 
supplied by the Client (and its agents), and the method consistent with the preceding. 

Welker Environmental Consultancy has not attempted to verify the accuracy or completeness of the 
information supplied by the Client. 

It is recommended that any plans and specifications prepared by others and relating to the content of 
this report be reviewed by Welker Environmental Consultancy to verify that the intent of our 
recommendations and interpretation of the results presented in this report are appropriate.  This is 
particularly important if the results presented herein are to be used for any purpose other than that for 
which this document was prepared. 
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SUMMARY 

1. INTRODUCTION 

The Water Corporation has developed the desalination proposal as an option for consideration as a 
potential source for the Integrated Water Supply Scheme (IWSS).  It may be triggered: 

• as a drought recovery measure; 

• to meet normal demand growth; or 

• as an emergency response. 

The desalination proposal would increase the supply capacity of the IWSS by around 10%.  Other 
components of the supply system are surface water sources and groundwater sources.  Advice on the 
operation of these sources is not being sought through this EPS. 

The possible urgency for desalination stems from the current risks to water supply security brought 
about by: 

• uncertainty in relation to future allocations from the Gnangara and Jandakot groundwater areas; 
and 

• continuing poor streamflows to surface storage.  

1.1 Assessment process and EPA advice 

This document presents an Environmental Protection Statement (EPS) prepared pursuant to Part IV of 
the Environmental Protection Act 1986 for the construction and continuous operation of a desalination 
plant. 

The EPA would report on its assessment of these options to the Minister for the Environment pursuant 
to section 44 of the Act.   

The EPS contains a sufficient level of detail on mitigation measures to assess the likelihood of any 
critical aspects that may prevent the proposal from progressing.   

The expedited procedure required considerable upfront investigation and community consultation to 
resolve issues before the release of the EPS.  The proponent has consulted extensively with 
Government agencies, the public and other stakeholders as a part of the EPS process.  

Any approval for the desalination proposal would be for the life of the plant (about 20 years). 

1.2 Consultative Environmental Management Plan 

The Water Corporation will prepare a Consultative Environmental Management Plan (CEMP) as the 
next stage in the process to address in detail the management of the proposal. The CEMP will involve 
substantial public consultation and will be available for review by stakeholders before being finalised. 

2. DESCRIPTION OF DESALINATION PROPOSAL 

The desalination plant will provide 30 GL/yr of potable water to IWSS.  The average seawater intake 
will be around 220 ML/d to produce approximately 100 ML/d of potable water, which may require up 
to 20 MW of power.  The plant will discharge an average of 120 ML/d of concentrated seawater of 
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about 65,000 mg/L (TDS) at 1-2°C above ambient seawater temperature.  In summary the major 
components of the proposal are: 

• 100 ML/d reverse osmosis desalination plant; 

• seawater intake structure, incorporating submersible pumps, onshore fine screening and 
electrolytic chlorination; 

• seawater supply pipeline (0.8 - 3.1 km) long, depending on the site); 

• seawater return discharge pipeline with diffuser array in 8 m depth of water;  

• product water pipeline (up to 10 km long) to either the Tamworth or Thompson reservoirs; and 

• option for a 20 MW gas fired power station at the East Rockingham site.  A larger power station 
could be considered depending on economic criteria being met. 

The exact positions of the plant at the potential locations have not yet been finalised and will be 
subject to geotechnical, economic, public safety and environmental criteria.   

Key characteristics of the desalination plant are shown in Table 1 below. 

Table 1 Key characteristics of the desalination plant and associated infrastructure 

Characteristic East Rockingham site Kwinana Power Station site 
Location Cnr Office and Patterson roads Kwinana Power Station 
Capacity 30 GL/yr 30 GL/yr 
Power requirement 20 MW 20 MW 
Power Source Gas turbine/gas Engine or Western Power Grid Western Power Grid 
Clearing of vegetation 
required 

2-3 ha degraded vegetation Likely to be 2-3 ha of mostly completely 
degraded vegetation 

Seawater intake 220 ML/d (average) 220 ML/d (average) 
Seawater intake pipelines   

Location (indicative) See Figure 8 of main report See Figure 8 of main report 
Length (indicative) 3.1 km 0.8 km1 
number 1 1 
diameter 1400 mm 1400 mm 

Concentrated seawater 
discharge 

  

volume 120 ML/day 120 ML/day 
Salinity and temperature 65,000 mg/L, less than 20C 65,000 mg/L, less than 20C, before dilution with 

KPS cooling water 
Location of outlet In 8m depth of water offshore from CBH Grains 

terminal 
In 8m depth of water offshore from KPS 

Diffuser design 160m long, risers at 10 m spacings at 60o from 
horizontal, riser ports 200 mm in diameter 

160m long, risers at 10 m spacings at 60o from 
horizontal, riser ports 200 mm in diameter 

Product water pipeline   
Location (indicative) See Figure 8 of main report See Figure 8 of main report 
Capacity >100 ML/day >100 ML/day 
Length (indicative) 10 km 10 km 
Number 1 1 
Diameter 900 mm 900 mm 
Destination Tamworth Hill reservoir Thompson Lake reservoir 

Power station 20 MW gas turbine or gas engine power station nil 
1 Potential for shared intake with power station 
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3. COMMUNITY CONSULTATION 

The aim of the consultation program was to determine the strategic environmental issues of potential 
concern to the community such that they could be addressed adequately in this environmental review 
and also provide opportunity for stakeholders to influence the design and management of options. 

3.1 Key issues raised 

The key issues outlined below have all been addressed in the assessment of the options. 

Many stakeholders presented general concerns relating to metropolitan water supply which applied 
equally to all supply options.  These issues were mainly concerning water demand management, water 
trading, lack of planning, greenhouse gas generation and efficiencies, use of Kimberley water 
resources.  Concerns were also raised on the impact of abstraction from existing sources on Yanchep 
caves, wetlands and phreatophytic vegetation.   

The main issues raised relating to the desalination plant were those of greenhouse gas emissions/use of 
green energy, cumulative noise and the discharge of higher salinity seawater and its impact on water 
quality, sediment quality and marine biota.  The impact on local fisheries within Cockburn Sound was 
also an issue.  Discharges of biocides and risk of toxic discharge as well as cumulative emissions were 
other issues raised. 

3.2 Outcomes of the consultation process 

The proponent has addressed issues raised by stakeholders in this document through establishing the 
need for the proposal, design of the proposal, addressing potential impacts on key environmental 
factors and mitigating significant effects of the options.  The engagement of various specialist 
consultants to examine the effects of the proposals on terrestrial vegetation, fauna, marine habitat, 
Aboriginal heritage, air quality, and noise emissions shows a commitment by the proponent to address 
the key issues of concern to the community.   

The proponent responded to requests by stakeholders to engage other interested parties for 
consultation.  The initial list of stakeholders increased substantially during the consultation period.  

4. ENVIRONMENTAL IMPACT ASSESSMENT AND MANAGEMENT 

4.1 Why seawater desalination by Reverse Osmosis? 

Desalination of seawater at the coast was determined to be the most cost effective option for 
desalination because of the large additional costs involved with transporting water from the wheatbelt 
or pumping it up from the deep Yarragadee aquifer.  Utilising surface water is considered to be subject 
to substantial environmental issues and the timeframe for these developments would make them 
unsuitable for an emergency water supply response if required. 

In considering options for desalination of seawater, the feasibility of reverse osmosis (RO), thermal 
distillation and a hybrid of thermal distillation and reverse osmosis were assessed.  RO was found to 
be the most cost effective technology and was the only option that could meet the time constraints of 
an emergency response.   

4.2 Preferred sites 

The location of a plant within the Kwinana region was preferred because proximity to the IWSS was 
important to reduce costs of additional pipeline construction and to meet the timetable objectives. 
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A two-stage process was employed for desalination plant site selection.  The first stage involved 
filtering a number of potential sites based on very preliminary information and broad assessment 
against land availability and obvious environmental constraints. 

The second stage involved a more detailed assessment of four selected sites to determine the preferred 
sites.  

The preferred sites for the location of the desalination plant are: 

• Kwinana Power Station (KPS) which involves seawater pipelines out to/from the KPS site and 
the construction of about 10 km of pipeline for potable water feed to Thompson Reservoir. 

• East Rockingham, which involves seawater pipelines out to/from the Cooperative Bulk Handling 
(CBH) grain terminal jetty in Cockburn Sound and about 10 km of pipeline for potable water feed 
to the Tamworth Hill Reservoir. 

4.3 Key issues assessed 

The following key issues were identified: 

• marine habitat and biota of Cockburn Sound; 

• terrestrial vegetation and fauna habitat of plant site and along pipeline routes (not relevant to all 
options); 

• greenhouse gas emissions relating to energy use of the plant, and source of energy; 

• nitrogen oxide emissions from potential gas-fired power station to supply energy to plant (East 
Rockingham site only); 

• noise generated from plant (and potential power station operation); 

• public safety issues associated with chemical storage; and 

• Aboriginal heritage values of plant site, along pipeline routes and of Cockburn Sound. 

Some environmental factors that may be locally significant were not addressed in detail but will be 
addressed in the CEMP following approval of the proposal: 

4.3.1 Cockburn Sound marine habitat and biota 

The marine flora of Cockburn Sound includes seagrasses, seagrass epiphytes, macroalgae and 
phytoplankton.  The majority of seagrass meadows are located on the eastern margin of Garden Island 
with some areas of seagrass also around Woodman Point.  There are also patches of reef along the 
eastern shore of the Sound. 

Cockburn Sound supports a wide range of fauna.  Zooplankton in Cockburn Sound were found to be 
typical of temperate coastal regions from 1992 to 1994 and were about twice as abundant as 
zooplankton in Warnbro Sound, presumably in response to the greater food supply (phytoplankton). 

The whole of Cockburn Sound is considered significant as a fish nursery/habitat.  About 130 species 
of fish and 14 large crustacean and mollusc species are estimated to exist in Cockburn Sound, and the 
Sound is a significant fisheries resource.   

In addition, Cockburn Sound has significant fauna values because of its utilisation by dolphins, a large 
range of seabirds, protected migratory bids, and Little Penguins.   
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Concentrated seawater discharge 

To produce 100 ML/day of potable water, the desalination plant will have to intake approximately 
220 ML of seawater and discharge approximately 120 ML of concentrated seawater, with a salt 
concentration of up to 65 (measured as 65 grams of Total Dissolved Solids (TDS) per litre)1 in 
Cockburn Sound. This is approximately 80 % greater than that of seawater (typically 34 to 36).  The 
discharge will be a negatively buoyant plume and hence injection upwards into the water column from 
the diffuser will be beneficial for mixing.   

Impact of concentrated seawater discharge 

The potential influence of the discharge on the near shore environment has been established using the 
Environmental Fluid Dynamics Code (EFDC) model of Cockburn Sound.  The models are reliable in 
simulating the fluid dynamics of the system and suitable for determining the effects on the dynamics 
caused by changing any component. 

The modelling shows the desalination discharge will influence salinity only in the immediate vicinity 
of the discharge and in a very limited manner.  Changes from ambient salinity will be restricted to less 
than 0.8 through the use of a diffuser.  This will meet the proposed criteria for the protection of High 
Protection (E2) and Moderate Protection (E3) zones.  These small changes in salinity over a relatively 
small spatial scale will not be detrimental to the water quality in Cockburn Sound where greater 
changes in salinity occur over larger areas naturally, on a daily and seasonal basis.  It is concluded that 
there will be no detrimental impacts on the water quality of Cockburn Sound due to the difference 
between the salinity of the discharge and that of the Sound.  

The small changes in salinity predicted to occur will not result in any direct or indirect adverse 
impacts on seagrass meadows (remote from the East Rockingham and KPS sites), reef or bare sand 
environments and associated biota due to any increases in ambient salinities.  The Water Corporation 
will prepare and implement a Water Quality Management Plan in consultation with the DEP.   In the 
event that the influence of discharge to Cockburn Sound is substantially greater than anticipated a 
contingency plan will be prepared outlining mitigation measures to redress any substantial impacts. 

There is unlikely to be a discernible impact on the water quality of Cockburn Sound from the use of 
anti-scalant. It is unlikely to be harmful to marine biota given the low toxicity and low initial 
concentration in the discharge.  Notwithstanding this situation the Water Corporation is committed to 
undertake eco-toxicological testing of the anti-scalant.  

Chemicals used in the reverse osmosis process are not a potential threat to the mussel farms adjacent 
to the CBH jetty as they are either readily biodegradable in their discharged form, and/or are 
neutralised prior to discharge such they have negligible potential for impact on marine biota.   

Mixing zone 

At present the total area allocated as a low protection area in Cockburn Sound is 1,252 ha, 
encompassing 52.54 ha (or 4.12% of the area) of mixing zones from existing industry.  A mixing zone 
of 100 m in radius for the proposed desalination discharge would add a further 3.14 ha of mixing zone 
to the region, increasing the total area occupied by mixing zones to 4.45% of the region. 

                                                      
1
 Salinity throughout this EPS is referred to without units according to the Practical Salinity Scale.  On this scale salinity is 

defined as a ratio of conductivities and therefore cannot have units.  Seawater typically has a salinity in the range of 34–36. 
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4.3.2 Terrestrial flora and fauna 

The proposal is not expected to have any significant effect on regional flora and fauna values because 
of the high level of degradation of the plant sites, lack of significant communities and flora, and low 
probability of use by significant fauna.  Control measures to be prepared and subject to community 
consultation during the preparation of the CEMP will ensure unacceptable impacts are avoided. 

4.3.3 Greenhouse gas emissions 

The principal greenhouse gas produced by a natural gas-fired power station is carbon dioxide (CO2).  
Negligible amounts of other greenhouse gases (methane and nitrous oxide) are also produced in the 
process of combustion.  Emissions of CO2 from a gas fired power generation facility are 
approximately half that of equivalent power sourced from the Western Power Grid.  This power is 
generated primarily from coal-fired power plants, which have a higher greenhouse gas emission per 
unit of energy generated. 

The implementation of the proposal will result in an increase in greenhouse emissions but the 
proposed mitigation measures to be addressed in the Greenhouse Gas Management Plan and the 
proponent’s commitment to use renewable energy sources if feasible will minimise the emissions of 
greenhouse gases.   

A comparison of the relative greenhouse gas efficiencies and cumulative emissions for desalination is 
provided in Tables 2 below. 

Table 2 Greenhouse gas emissions and efficiencies 

Power source Annual emission 
(t/yr(a) (b)) 

Emission efficiency 
(kg/kL) 

   
Western Power 180,806 6.03 
Natural gas engines 90,387 3.01 
Natural gas turbines 135,061 4.50 
 (a) CO2 Equivalent 
(b) Assumes the desalination plant operates 365 days per year.   

 

Nitrogen oxides 

The small gas fired power station is a relatively small source of NOx and will make a negligible 
contribution to the existing levels of NOx.  The emission of NOx will comply with EPA requirements 
as expressed in the EPA guidance document. 

4.3.4 Noise 

The design of the development (enclosing noisy equipment) and potential management measures to be 
described in the CEMP (to be developed in consultation with the local community) should be 
sufficient to deal with any noise generated by the construction and operation of the proposal.  The 
additional noise that the development will contribute to the current noise levels is not expected to be 
significant but additional noise modelling will be conducted to confirm this assertion.  The noise from 
the construction phase of the development is expected to be acceptable due to: 

• large separation distances between the nearest residences; 

• acoustic treatment of buildings and equipment; and 
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• application of control measures to be described in the Noise Management Plan. 

4.3.5 Public safety and risk 

The dosing facility is located well away from sensitive areas and well beyond the anticipated buffer 
zone for the facility.  The facility is not expected to pose a significant risk to public safety. 

4.3.6 Aboriginal heritage 

Based on the preliminary Aboriginal heritage desktop survey for the East Rockingham and KPS sites, 
the proposal avoids any known Aboriginal heritage sites except Cockburn Sound. 

The impact on Cockburn Sound will be insignificant but the proponent is committed to consulting 
with the Aboriginal community prior to and during construction, preparing contingency plans and 
seeking approval to impact on Cockburn Sound pursuant to section 18 of the Aboriginal Heritage Act. 

4.3.7 Desalination proponent commitments. 

The list of environmental management commitments for the desalination plant and associated 
infrastructure is provided in Table 3 below. 

Table 3 Environmental management commitments for desalination plant 

No Commitment  Objective Action  Timing  Advice 

1 Consultative 
Environmental 
Management 
Plan (CEMP) 

To minimise 
environmental 
impacts from 
implementation of 
the proposal 

Prepare a CEMP which addresses the following; 
• Water Quality Management Plan to include: 

• procedures to mitigate potential impacts of 
construction of the discharge pipeline; 

• a monitoring program for TDS and temperature 
of water returned to the ocean; 

• a contingency plan that examines the risk of 
contamination and procedures to mitigate any 
unanticipated impacts; and 

• eco-toxicity testing of added chemicals in the 
high salinity seawater discharge (anti-scalants 
and biocides) 

• Flora and Fauna Management Plan to include: 
• locating the plant and pipelines to minimise 

clearing and effects on conservation values; 
• mitigating impacts on Priority Flora; 
• Dieback management measures; and 
• weed control measures. 

• Greenhouse gas management plan as part of 
CEMP that will include: 
• use of renewable energy as far as is 

practicable 
• calculation of the greenhouse gas emissions; 
• specific measures to minimise the greenhouse 

gas emissions; 
• monitoring of greenhouse gas emissions; 
• estimation of the greenhouse gas efficiency in 

comparison with the efficiencies of other 
comparable projects producing a similar 
product; 

• an analysis of the extent to which the proposal 
meets the requirements of the National 
Strategy using a combination of: 
• “no regrets” measures, 
• “beyond no regrets” measures, 
• land use change or forestry offsets, and 
• international flexibility mechanisms. 

Within four 
months 

following a 
decision to 
construct 
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No Commitment  Objective Action  Timing  Advice 

• Demonstration that Nitrogen Oxides emissions from 
a dedicated power plant at East Rockingham will 
comply with EPA Guidance 15 and the relevant 
NEPM. 

• Noise Management Plan that includes detailed 
modelling of noise emissions and cumulative affect 
of emissions. 

• Hazardous Materials Management Plan to minimise 
public risk from materials associated with the plant. 

• A contingency that includes an archaeological 
monitoring program in case Aboriginal heritage 
sites are discovered during construction 

2 Ocean outlet 
for seawater 
return 

Achieve 
compliance with 
Cockburn Sound 
EPP 

Locate and design the ocean outlet diffuser to ensure 
the discharge complies with the requirements of the 
Cockburn Sound Environmental Protection Policy 

Prior to 
construction 

 

3 CEMP Achieve 
objectives of 
Commitment 1 

Implement CEMP Before during 
and following 
construction 

WRC 
CALM 

4 Vegetation, 
Declared Rare 
and Priority 
Flora and Fauna 
Habitat 

Protect 
vegetation, 
Declared Rare and 
Priority Flora and 
Fauna  

Conduct a survey of product pipeline routes to 
determine final alignments to avoid areas identified by 
CALM or Department of Environmental Protection. 

Conduct detailed survey for Rare and Priority Flora, to 
contribute to the Flora and Fauna Management Plan. 

Spring season 
before 
construction 
commences 

CALM 

5 Aboriginal 
heritage 

Address heritage 
issues 

Consult with regional and local Aboriginal 
organisations and conduct site inspections to determine 
issues 

Before and 
during 
construction 

 

6 Aboriginal 
heritage 

Address impact 
issues 

Submit a section 18 application to develop into 
Cockburn Sound to the Aboriginal Cultural Materials 
Committee 

Before 
construction 

 

 

5. CONSULTATIVE ENVIRONMENTAL MANAGEMENT PLAN 

Notwithstanding the extensive key stakeholder consultation that has occurred during this expedited 
process, the extent of consultation on details of the management of the proposal including the location 
of support infrastructure (such as pipelines) has been limited.   

This document has primarily focussed on potential fatal flaws to meet the decision time frame of 
Government so that lead times can be met for the implementation of this proposal.  

The Water Corporation has committed to the preparation of the CEMP for this proposal.  The CEMP 
will be prepared following an extensive consultative process that enables detailed community 
consideration of proposed management and location of support infrastructure. 

The CEMP would be subject to a public review period and prepared in accordance with the 
requirements of the EPA.  The Water Corporation will consider stakeholder input and public 
submissions and submit the final draft of the CEMP to the EPA to determine whether the CEMP meets 
its requirements.   

6. CONCLUSION 

The key environmental factors identified by the proponent, the EPA, and the community, in regard to 
the development of a desalination plant in the Cockburn Sound area are: 

• Marine habitat and biota – Effect on water and sediment quality, coastal processes, fish stocks 
and aquaculture. 

• Vegetation and flora – Regional biodiversity, remnant vegetation issues, conservation flora. 
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• Fauna – Loss of habitat, affect on local and regional fauna values. 

• Greenhouse gas emissions – Emissions as a result of energy use for plant operation. 

• Nitrogen oxide (NOx) emissions – Emissions as a result of potential 20 MW power station on 
East Rockingham site. 

• Noise – Operation of plant, cumulative noise in Kwinana area. 

• Public safety and risk – Chemical storage.  

• Aboriginal cultural values. 

The community consultation program indicated that the most important issues regarding this proposal 
to community and environmental groups were related to the water quality and marine habitat of 
Cockburn Sound, greenhouse gas emissions, noise emissions, and Aboriginal heritage. 

Environmental costs 

There are unlikely to be any significant adverse impacts on the marine ecosystem in Cockburn Sound 
associated with the desalination proposal due to relative benign nature of the discharges and rapid 
dispersion of the plume.   

The establishment of the desalination plant may require the clearing of 2 to 3 hectares of remnant 
vegetation, mostly degraded areas representative of the Quindalup vegetation complexes.  The 
construction of pipelines required to operate the plant will also require some clearing, but is mostly of 
degraded to completely degraded areas of vegetation within the Quindalup and Cottesloe Central-
south vegetation complex systems.  More than 30 % of the original extent of these complexes remains 
in the metropolitan area with more than 10 % protected under Bush Forever.   

The development of sites being considered for the desalination plant will remove some bushland, 
which may have some importance to local fauna.   The areas are however not likely to be important for 
local or regional representation of significant fauna populations.  The pipelines are primarily located in 
degraded areas and do not typically contain significant fauna habitat.  Final pipeline selection and 
rehabilitation of disturbance will ensure no regionally significant wildlife corridors are compromised. 

The implementation of the proposal will result in an increase in greenhouse emissions but the 
proposed mitigation measures to be addressed in the Greenhouse Gas Management Plan and the 
proponent’s commitment to use renewable energy sources as far as practicable will minimise the 
emission of greenhouse gases. 

A small gas fired power station, potentially developed on the East Rockingham site, will be a new 
source of NOx in the Kwinana / East Rockingham area.  In a local and regional context, it will be a 
relatively small emission and make a negligible contribution to the existing levels of NOx. 

The operation of the desalination plant will generate some noise, which has the potential to contribute 
to cumulative noise emissions in the areas in which it is being located.  Following further modelling, 
noise reduction measures will be finalised for the project which will ensure the noise emissions of the 
plant do not impact on nearby residential areas.  

The storage of chlorine and other chemicals on the plant site represents some risk to public safety.  
Suitable safety measures, and sufficiently sized buffers between the plant and other land uses, will 
ensure that the risk is minimised.  The facility is not expected to pose a significant risk to public 
safety. 
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The impact on cultural values associated with Cockburn Sound will be insignificant but the proponent 
will consult with the Aboriginal community prior to and during construction.  Contingency plans will 
be prepared and site disturbance will be pursuant to section 18 of the Aboriginal Heritage Act.  

Environmental benefits 

There are a number of potential environmental benefits that may not have occurred without the 
implementation of this proposal: 

• Establishment of new permanent reference site for water quality in Cockburn Sound. 

• Implementation of a new water quality monitoring program in Cockburn Sound centred around 
selected discharge site. 

• Rehabilitation along pipeline routes, following installation, will result in a net increase in the 
restoration of native vegetation in the Cockburn, Kwinana and Rockingham areas.  The visual 
appearance of road reserves will be improved following the establishment of vegetation. 

6.1 Environmental risks and manageability of the proposal 

The approach taken in this environmental review has been based on a risk assessment approach to 
characterise relevant environmental factors, determine the potential impacts and to develop mitigation 
measures. 

The proponent has considerable recent experience in managing the construction of projects with 
similar associated environmental issues and this experience is anticipated to lead to a greater certainty 
in achieving desirable environmental outcomes.   

The environmental aspects of the proposal will be managed through the implementation of the CEMP, 
for aspects of the proposal related to the construction of the plant and infrastructure and the 
implementation of environmental management commitments as described in this document.   

The proponent has extensively consulted with the community (including Government agencies) to 
scope the potential impacts of the proposal and to determine the significance of environmental issues 
and the acceptability of mitigation.  This process substantially improves the likelihood that all 
significant environmental issues have been identified, investigated, mitigated and offset to an 
acceptable degree. 
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Table 4 Desalination proposal - summary of the environmental issues, potential impacts and management 

ISSUE EPA OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT   POTENTIAL MITIGATION PREDICTED OUTCOME
BIOPHYSICAL      
Terrestrial flora and 
fauna 

To protect Declared Rare and 
Priority Flora consistent with the 
provisions of the Wildlife 
Conservation Act 1950. 
To maintain the abundance, 
species diversity, geographic 
distribution and productivity of 
vegetation communities  
To protect Specially Protected 
(Threatened) Fauna consistent 
with the provisions of the Wildlife 
Conservation Act 1950. 
To maintain the abundance, 
species diversity and 
geographical distribution of 
aquatic fauna. 

Condition of the vegetation of East 
Rockingham site varied between 
good to degraded. 
KPS site devoid of vegetation. 
No declared Rare or Priority Flora 
were recorded, although a Spring 
survey needs to be conducted to 
confirm this at selected sites. 

Clearing of vegetation for plant, 
pipelines, and associated 
infrastructure, which will directly 
remove vegetation and fauna 
habitat. 
Construction activities may 
introduce or increase the spread 
dieback or weed infestations in 
adjacent bushland. 
Operation of plant will generate 
noise, which may affect local 
fauna. 

Implementation of the Flora and 
Protection Plan (including weed 
control) if significant flora are 
located on pipeline routes or RO 
sites. 
Conduct surveys for Rare and 
Priority Flora in the spring before 
construction. 
Conduct vegetation and fauna 
habitat surveys of product 
pipeline routes to determine final 
alignments. 
Conduct Dieback surveys along 
proposed pipeline routes 

No significant effect on regional or 
local flora and fauna values. 

Cockburn Sound 
habitat and biota 

To not adversely affect the 
overall quality of water and 
sediments of Cockburn Sound 
To not adversely affect the 
ecological function, abundance, 
species diversity and habitat 
types in Cockburn Sound. 
To not threaten the protection of 
remaining seagrass meadows in 
Cockburn Sound 

No seagrass cover on KPS and East 
Rockingham ocean outlet sites.  
East Rockingham experiences low 
magnitude southward sediment 
transport. 
KPS experiences substantial 
southward sediment transport, build 
up of sediment around existing KPS 
intake and outlet structures 
Elevated nutrient levels for both 
ocean sites 

Discharge of concentrated 
seawater could affect marine 
flora and fauna 
Discharge of chemicals used in 
the RO process and 
maintenance of plant may 
potentially adversely affect water 
quality and cause contamination 
in nearby sediments 
Intake of feed water could 
present a hazard to resident 
fauna 
Construction of intake and 
discharge infrastructure could 
disturb sediments and degrade 
marine habitat and alter coastal 
processes in the sound. 

Diffuser design to maximise 
dilution and minimise mixing 
zone. 
The outlet location and design 
will ensure the requirements of 
the Cockburn Sound EPP are 
met. 
A small increase in the total area 
of mixing zones in Cockburn 
Sound.  
Implementation of Water Quality 
Management Plan 
Implement contingency plan if 
impacts greater than anticipated. 
Design of seawater intake to 
minimise impact on resident 
fauna. 

No significant adverse impacts on 
the marine ecosystem beyond the 
mixing zone. 
 
The area of the mixing zone for the 
proposal will not cause the total 
area of mixing zones in Cockburn 
Sound to exceed 5% prescribed in 
the Draft EPP. 
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ISSUE EPA OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT POTENTIAL MITIGATION PREDICTED OUTCOME 
POLLUTION      
Greenhouse gas 
emissions 

To ensure that all reasonable 
and practicable measures are 
taken to minimise the emission 
of greenhouse gases. 

Principal Greenhouse gas produced 
by a gas-fired power station is 
carbon dioxide. Negligible amounts 
of other greenhouse gas emissions 
(methane and nitrous oxide) are also 
produced in the process of 
combustion. 

The production of the supply of 
energy will cause an increase in 
regional Greenhouse gas 
emissions. 
Western Power Grid is 
generated primarily from coal-
fired power plants that have a 
higher Greenhouse gas 
emission per energy unit 
generated and sold.  Gas fired 
power station option will result in 
lower greenhouse emissions 
than if power was consumed 
from the Western Power grid 

Implement Greenhouse Gas 
Management Plan 
Monitoring of Greenhouse gas 
emissions 
Compliance with any relevant 
national measures for 
emissions. 
Potential for increased usage of 
“green energy”. 

An increase in Greenhouse gas 
emissions. 
Implementation of the Greenhouse 
Gas Management Plan to minimise 
emissions. 

Nitrogen oxides To ensure that nitrogen oxide 
emissions are in accordance 
with statutory requirements and 
acceptable standards 

Currently NOx emissions react with 
atmospheric conditions to produce 
photo-chemical oxidants 
Construction of a power station on 
the East Rockingham site which will 
release NOx emissions 
Industries in the vicinity of the 
proposal accumulatively pose a risk 
to adjoining sensitive areas. 

Increased NOx emissions in the 
Kwinana area if gas fired power 
station is adopted. Maximum 
ground level concentrations 
produced by NOx emissions is 
less than 5% of NEPM standard.  
Considered a minor source of 
NOx. 

Apply best practice in design of 
power station to minimise NOx 
emissions.  

 Minor contribution to ambient 
levels of NOx in the Kwinana area. 

Noise To protect the amenity of nearby 
residents from noise impacts 
resulting from operation of the 
plant site by ensuring that noise 
levels and vibration meet 
statutory requirements and 
acceptable standards at the 
nearest noise sensitive premises 

Consistent low to moderate noise 
from heavy industrial activity in area. 
KPS and East Rockingham sites 
located well away from any domestic 
premises.   

Vehicle movements and 
machinery operation may 
generate noise of temporary 
nuisance to nearby residents. 
Operation of pressure pumps 
may generate noise at a 
continuous level that has a 
potential to increase noise at 
nearby sensitive premises.. 

Enclose and design enclosure to 
reduce noise from all significant 
sources at RO plant. 
Implement Noise Management 
Plan 
Consultation with nearby 
residents during preparation of 
CEMP 

Noise from RO facility will be 
readily controlled to be within 
regulatory limits. 
The noise from the construction 
phase of the development is 
expected to be acceptable due to: 
• Large separation distances 

between the nearest 
residences 

• Application of control 
measures to be described in 
Noise Management Plan 
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ISSUE EPA OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT POTENTIAL MITIGATION PREDICTED OUTCOME 
SOCIAL 
SURROUNDINGS 

     

Aboriginal Heritage 
and Use 

To ensure the proposal complies 
with statutory requirements in 
relation to places and sites of 
heritage significance. 
To ensure the proposal does not 
result in changes to the physical 
and biological environment, 
which adversely affects cultural 
associations with the area. 

Cockburn Sound is listed as an 
Aboriginal heritage site. 
Sites may be found in coastal dunes. 

Physical disturbance of the land 
surface during construction. 
Physical disturbance of the 
seabed during construction of 
the inlet and discharge pipelines. 
Discharge of concentrated 
seawater to Cockburn Sound. 

Consult with Aboriginal 
community. 
Put in place contingency plans in 
the event that archaeological 
material is located during 
construction. 
Submit application under section 
18 Aboriginal Heritage Act to 
gain consent of the Minister for 
Indigenous Affairs to impact on 
Cockburn Sound. 

Impact on known Aboriginal 
heritage sites will be avoided. 
Impact on Cockburn Sound will be 
insignificant but section 18 
application will be submitted if 
necessary.. 

Public risk and 
safety 

To ensure that the public risk 
associated with the construction 
and operation of the proposal is 
as low as is reasonably 
achievable and in compliance 
with criteria detailed in the 
interim guidance statement on 
Risk Assessment and 
Management: Offsite Individual 
Risk from Hazardous Industrial 
Plant 

Located well away from any 
domestic premises. 
Industries in the vicinity of the 
proposal accumulatively pose a risk 
to adjoining sensitive areas further to 
the east. 

Potential for chlorine to escape 
and pose a risk to public safety 
during accidental spillage or 
leakage. 

Water Corporation will secure 
and maintain a 130m buffer 
distance around the East 
Rockingham plant site and 
Kwinana plant site chlorine 
facilities.   

Dosing facility will be located well 
away from sensitive areas and well 
beyond the anticipated buffer zone 
for the facility. 
Facility not expected to pose a 
significant additional risk to public 
safety. 
Implementation of hazardous 
materials management plan 
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1. INTRODUCTION 

1.1 BACKGROUND 

The Water Corporation has developed the desalination proposal as an option for consideration as a 
potential source for the Integrated Water Supply Scheme (IWSS).  It may be triggered: 

• as a drought recovery measure; 

• to meet normal demand growth; or 

• as an emergency response. 

The desalination proposal would increase the supply capacity of the IWSS by around 10%.  Other 
components of the supply system are surface water sources and groundwater sources: advice on the 
operation of these sources is not being sought through this EPS. 

The possible urgency for desalination stems from the current risks to water supply security brought 
about by: 

• uncertainty in relation to future allocations from the Gnangara and Jandakot groundwater areas; 
and 

• continuing poor streamflows to surface storage. 

1.2 THE PROPOSAL 

The proposal is principally for the development of a desalination plant in the Kwinana region with an 
expected life of 20 years.  The plant will be continuously operated at full load, 24 hours per day all 
year round. 

1.2.1 Location of desalination project 

The preferred locations for the project are in the Kwinana/Rockingham area, through either co-
location with the Kwinana Power Station (KPS) or located in East Rockingham at the corner of Office 
and Patterson Roads (see Figure 1 for approximate locations).  Seawater return flow from the 
desalination process would be discharged into Cockburn Sound for all sites being considered. 

1.3 PROPONENT 

The proponent is the Water Corporation, a corporatised Government agency whose role is to provide 
commercial water, sewerage and drainage services. 

1.4 PURPOSE AND SCOPE OF THIS DOCUMENT 

The purpose of this document is to present an environmental review of the construction and operation 
of a desalination plant in the form of an Environmental Protection Statement (EPS). 

1.4.1 Structure of this document 

The document is structured as follows: 

Introduction and background 

• Background to the development of drought response options 

• Environmental impact assessment process 
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• Outline of alternatives considered in developing the proposal 

Description of the proposal 

Overview of the existing environment  

Environmental review of proposal 

• Community consultation 

• Environmental impact assessment and mitigation of proposal. 

Consultative Environmental Management Plan 

• Outline of the scope and process for preparation and assessment of a Consultative Environmental 
Management Plan (CEMP). 

Proposed environmental conditions for proposal 

• A proposed Ministerial Statement for the proposal is provided. 

1.5 ENVIRONMENTAL IMPACT ASSESSMENT PROCESS 

The EPS was prepared in accordance with the environmental assessment procedures prescribed under 
Part IV of the Environmental Protection Act 1986.   

Figure 2 outlines the process for an EPS level of assessment. 

The Water Corporation initiated the EPS process by meeting with the Chairman of the EPA in January 
2002 and indicated it would seek an EPS level of assessment for the proposal. Based on the 
information in the proposal, the EPA determined that it may be appropriate to assess the proposal 
through the EPS process.  The EPA then provided guidance on the further information required in the 
EPS document.  Suggestions were also made on the people and groups that the proponent should 
contact for consultation purposes.  

The EPA then advertised its intention to set an EPS level of assessment on the proposal indicating: 

• that the level of assessment for the proposal has not yet been set by the EPA; 

• that there are no appeal rights until the level of assessment has been set; 
• that anyone interested in the proposal should contact the proponent if they require further 

information or wish to be part of the consultation process; and 
• whether the EPS document will need to cover all environmental issues/factors or only a few key 

issues/factors. 

The EPA notification of its intention to assess the proposal at the level of EPS was made in the West 
Australian on 13 May 2002.  After the notification of intent to assess the proposal as an EPS, the 
proponent prepared the EPS documentation in consultation with stakeholders and other interested 
parties.  Once the report has been finalised it is submitted to the EPA.   

The remaining part of the process involves the EPA setting the level of assessment as EPS and 
releasing the EPA Report under section 44 of the Environmental Protection Act.  This includes the 
conditions and procedures that it considers should be applied to the proposal.  The EPA advertises the 
EPS level of assessment and the availability of the EPA report.  The completed EPS is also made 
available to the public as required by the EPA.  

The expedited procedure requires considerable upfront investigation and community consultation to 
resolve issues before the release of the EPS.  The proponent has therefore consulted with Government 
agencies, the public and other stakeholders as a part of the EPS. 

WCO0206desalEPSFinal 3.doc  Welker Environmental Consultancy 



  Page 3 

 

 
Location of 

Kwinana Power 
Station site 

 
Location of East 
Rockingham site

0 5 10 

kilometres 

Figure 1 Preferred locations for desalination plant 
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To ensure that a proposal has an EPS level of assessment set, the EPS document must demonstrate to 
the EPA that certain criteria have been met.  These are: 

• that the community, key stakeholders and Government agencies have been adequately consulted 
and their views taken into account; 

• all necessary studies have been carried out in a competent manner; 
• the results of the studies have been incorporated into the design and intended operation and 

management of the proposal; 
• the proposal conforms with applicable environmental guidelines, policies, standards and 

procedures; 
• the required environmental factors have been adequately addressed; and 
• appropriate environmental management commitments have been made. 

The EPS level of assessment was the preferred process for this proposal because of the commitment to 
address management through a consultative environmental management plan and in light of impacts 
likely to be acceptable in the context of commitments made. 

1.6 CONSULTATIVE ENVIRONMENTAL MANAGEMENT PLAN PROCESS 

This environmental review contains a lower level of detail on mitigation measures but sufficient to 
assess the likelihood of any critical aspects that will prevent the proposal from progressing.  However, 
the Water Corporation is committed to the preparation of a CEMP.  This CEMP will be prepared as 
the next stage in the process to address in detail the management of the selected development 
option(s).  

The CEMP will involve substantial public consultation and will be available for review by 
stakeholders before being finalised.  Relatively local environmental issues, such as management of 
water quality, noise and visual amenity, will be addressed in detail in this management plan.  A 
targeted stakeholder consultation program was implemented as part of the environmental impact 
assessment process. 

This process will also refine in detail the most environmentally cost-effective pattern of abstraction 
from existing groundwater schemes for the selected supply option and the base case. 
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Referral of proposal to EPA

EPA advertises possibility of an EPS level of
assessment

Proponent prepares EPS documentation in
consultation w ith stakeholders

Proponent refers EPS documentation to EPA

EPA decides EPS documentation and proposal
suitable for EPS level of assessment

EPA decides to assess proposal at EPS level of
assessment

EPA makes public EPS document along w ith
EPA Report under s44 including proposed
Environmental Conditions and Procedures

Minister upholds appeal on level of
assessment (new  proposal only)

Minister refers proposal to EPA
under s43 to be assessed more

fully or more publicly

PER or ERMP
procedure applies
or Public Enquiry

Minister issues statement

Appeal(s) to the Minister:
• to raise the level of assessment (new

proposal only); and/or
• on EPA Report

Minister consults w ith DMAs to seek agreement
on w hether or not and in w hat manner the

proposal may be implemented

Minister determines
appeals on EPA Report

YES

YES

NO

EPA’S PROCESS

MINISTER’S PROCESS

EPA advertises EPS level
of assessment

NO

EPA considers the proposal may be assessed
through EPS. Proponent agrees

PER procedure applies
NO

NO

NO

NO

 

Figure 2 EPS process 
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2. NEED FOR THE ADDITIONAL SUPPLY OPTIONS 

2.1 GENERAL CLIMATE OF PERTH 

The Perth Metropolitan Area experiences a humid mesothermal (Mediterranean) climate, with distinct 
seasons, characterised by cool, typically wet winters and warm to hot dry summers.  Weather patterns 
are dominated by the west to east movement of high pressure systems across Western Australia, a 
coastal trough, and the movement of cold frontal systems across the southwest corner of the State, 
particularly in winter.    

Perth generally receives more than 85% of its rain during May to October, with the remainder from 
thunderstorms and occasional cyclonic depressions in the warmer months.  Monthly rainfall generally 
exceeds monthly evaporation during the winter months.  Rainfall is experienced in Perth on average 
114 days of the year, with approximately 51 of these occurring in winter (June to August - refer 
Figure 3).  Perth experiences a long-term average annual rainfall of 862 mm (1876-2000 - refer 
Figure 4).   

The summers of Perth are warm to hot with the average summer maximum being 30oC.  The winters 
are cool and the average minimum winter temperature is 9oC. 

 

Figure 3 Average monthly rainfall for Perth Aerodrome (BoM 2002) 

2.2 RECENT DROUGHT CONDITIONS 

Perth has experienced a series of lower than average rainfall years since the mid 1970’s.  A decrease in 
rainfall usually results in a disproportionately larger decrease in streamflow (the percentage of 
reduction in streamflow can be more than double the reduction in rainfall).  From 1911 to 1974 an 
average of 338 GL/yr flowed into the dams but from 1975 to 2001 this dropped to only 167 GL/yr and 
in 2001 inflow was 31 GL, the second lowest inflow on record (Figures 5 & 6).  Because the dams 
were progressively built during the period, these figures are based on estimates of water that would 
have flowed into the dams that currently exist, as if they existed at the time. 
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Figure 4 Composite of annual Perth rainfall 

 

 

Figure 5 Streamflow into Perth’s major surface water sources 
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Figure 6 Comparison of yearly inflows (5 lowest inflow years with pre & post 1975 
inflow averages) 

2.3 RECENT WATER SUPPLY DEVELOPMENT 

The completion of the Harvey Dam is the last component of the Water Corporation’s $523 million 
accelerated source development program to restore system supply capacity, in response to the 50% 
reduction in surface water inflows to Perth’s Dams that occurred from 1975.  This program has added 
147 GL to the supply capacity of the Integrated Scheme over the last ten years compared with a 
demand increase of 74 GL during the same period.  

Additionally the Water Corporation has responded to the 2001 drought by advancing a program of 
water supply development, together with the negotiation of temporary access to increased groundwater 
allocation.  The components of this program are shown in Table 1. 

Table 1 Drought response – current water supply developments 

Scheme Description Capital Cost 
($M) 

Supply Capacity 
(GL) 

Ready to Supply 

Mirrabooka Borefield Extension 10 6 2002 

Yarragadee Expansion 37 15 2002 

Samson Brook Pipehead Dam 40 8-14 2003 

Wokalup Creek (tributary of Wellesley Creek) 
Pumpback to Harvey Dam  

16 10 2003/04 

Harris Dam reallocation 7 4 2003/04 

TOTAL 110 43-49  

 

2.4 BALANCE BETWEEN SUPPLY AND DEMAND 

The Corporation has made a commitment to the Water and Rivers Commission to improve water use 
efficiency and manage demand to reduce per capita use, over time, to 170 kL a year.  Once the current 
two-day a week restrictions (saving 45 GL a year) are lifted, the Water Corporation expects an 
ongoing reduction in demand exceeding 15 GL a year.  This reduction is predicted from an assessment 
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of water use patterns and the impact of expected behavioural changes following a period of water use 
restrictions.   

A reduction of 15 GL a year has been factored into the Water Corporation’s forecast for future 
demand and provides the bulk of its commitment to the 170 kL per capita target. 

The water use savings achieved during the 2001-2002 summer clearly demonstrate that more efficient 
garden watering alone can achieve substantial reduction in per capita demand.  Per capita demand in 
2001-2002 reduced from 180 kL a year to a little under 155 kL and this now appears to be a realistic 
long-term goal.  A per capita demand of 155 kL is consistent with the water use efficiency targets 
proposed by the State Water Conservation Strategy for Western Australia.  This is significantly lower 
than the Water Corporation’s current demand projections. 

Reducing per capita consumption to 155 kL would result in extreme demand hardening as domestic 
water use would be at or very near stage 4 (two-days a week) restriction levels under non-restricted 
conditions.  If water use restrictions were required under such a demand regime, severe levels of 
restrictions would be necessary to achieve any further savings.  Hence, a move to reduce per capita 
consumption to new low levels must also be accompanied by a move to a more secure system that 
does not require the application of water use restrictions. 

The new long-term supply to demand balance for the Integrated Scheme is shown in Figure 7, 
demonstrating the impact of: 

• the accelerated source development program to 2002; 

• current water supply development and temporary groundwater allocation; and  

• reducing per capita consumption. 

This shows that the recent and current investment by the Corporation in new water supplies will 
provide a system with excess supply capacity.  This assessment is based on the inflow record of the 
past 27 years.  If this position is considered in conjunction with potential reductions in per capita 
demand, the available supply capacity provides a system with the improved level of supply reliability 
now expected. 

2.5 RISKS TO SECURITY OF SUPPLY 

Factors that could bring forward the timing of the next supply increment for the Integrated Scheme 
are: 

• a further reduction to groundwater allocation over that already factored into the future system 
capacity of the Integrated Scheme; and 

• a further decline in the streamflow to surface storage. 

In relation to groundwater allocation, when the surface storages have recovered, groundwater draw 
will be reduced to facilitate its recovery.  A reduction from the current abstraction of 165 GL a year 
has already been factored into the calculation of future system capacity.  This provides the flexibility 
for bores to be rested as required. 

However, there remains some uncertainty even with a reduced long-term allocation of groundwater for 
the Integrated Scheme as the links between abstraction, pine plantations, climate variation and 
environmental health are not fully understood. 

The streamflow to surface storage for the period 1975-2002 is currently the basis for planning future 
source development.  While the past five years of streamflow appear to have been worse, there is no 
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apparent downward trend within the last 27-year record and the most recent five-year pattern is 
consistent with the past 27 years. 

However, if the capacity of the Integrated Scheme is re-assessed on the basis of the past five years of 
streamflow, a supply reduction in the order of 50 GL would be necessary.  The Integrated Scheme 
would then be in a position of supply deficit with a substantially higher risk of water use restrictions.  
The new level of supply security now required would not be achieved with current and committed 
water supply infrastructure alone. 
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Figure 7 Current supply demand balance for the integrated scheme 
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3. ALTERNATIVES CONSIDERED 

3.1 ALTERNATIVE SOURCES OF WATER FOR DESALINATION 

The Water Corporation assessed the feasibility of utilising other saline water sources for desalination.  
These options included: 

• pumping and desalinating brackish water from the Yarragadee aquifer; 

• desalinating brackish surface water from the wheatbelt; and 

• desalinating brackish groundwater from the wheatbelt. 

Desalination of seawater at the coast was determined to be the most cost effective option for 
desalination because of the large additional costs involved with transporting water from the wheatbelt 
or pumping it up from the deep Yarragadee aquifer.  The surface water option is considered to be 
subject to substantial environmental issues, the timeframe for development may not meet the required 
deadline and costs in terms of proximity to the IWSS militate against this alternative. 

3.2 ALTERNATIVE PROCESSES OF DESALINATION 

In pursuing this project, several options were considered for the desalination process and plant design.  
The options considered were as follows: 

• Desalination by a thermal process, such as the Multi Effect Distillation (MED); 

• Desalination by reverse osmosis (RO); and 

• Hybrid configurations (combination of MED + RO). 

The criteria against which these options were assessed included total water costs (capital and 
operational costs), energy availability and consumption, time frame (water supply by July 2004) and 
environmental constraints.  It was found that an RO process was the preferred solution, being the most 
cost effective technology and also given the limited time to complete the project. 

3.3 ALTERNATIVE LOCATIONS FOR DESALINATION 

A number of potential sites for a seawater desalination plant were examined within the Perth 
Metropolitan region in proximity to the coast.  The location of a plant within this region was preferred 
because proximity to the IWSS was important to reduce the cost of additional pipeline construction.  
Location in the southern metropolitan area was preferred as this would be the area with higher water 
requirements if surface water supply was limited.  The southern metropolitan area has a higher 
dependence on dam water compared to the northern metropolitan area, and hence would require a 
larger volume of water to compensate for the low availability of water from this source.  

The location of the plant would also have a major influence on the location of any intake or outfall to 
the ocean. 

3.3.1 First stage of site selection 

The first stage of site selection involved filtering a number of potential sites based on very preliminary 
information and broad assessment against land availability and obvious environmental constraints. 

Table 2 lists the locations considered at this stage with a summary of their suitability for locating a 
desalination plant. 
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3.3.2 Second stage of site selection 

At the end of the Stage 1 filtering of sites, a more detailed assessment of four selected sites was carried 
out to determine preferred sites.  The sites examined were: 

1. Kwinana Power Station (KPS), which could involve co-disposal of discharge with the power 
station cooling water and shared intake from Cockburn Sound.  This option would include the 
construction of about 10 km of pipeline for potable water feed to Thompson Lake Reservoir. 

2. East Rockingham, which involves seawater pipelines out to/from the Cooperative Bulk Handling 
(CBH) grain terminal jetty in Cockburn Sound and about 10 km of pipeline for potable water feed 
to the Tamworth Hill Reservoir. 

3. Woodman Point WWTP, which includes a 6 km pipeline for potable water feed to the Thompson 
Lake reservoir and seawater pipelines located along the current Woodman Point pipeline for 
desalination discharge into Cockburn Sound. 

4. Port Kennedy WWTP, which would involve intake and discharge seawater pipelines to/from 
Comet Bay and about 7 km of pipeline for potable water feed to the Tamworth Hill Reservoir. 

The criteria considered in the selection of preferred site(s) were the: 

• suitability of zoning; 

• proximity to the coast; 

• potential environmental constraints on both the plant site and seawater pipeline routes to and from 
the plant including: 

• vegetation bushland and habitat values; 

• conservation status of areas affected; 

• proximity to sensitive areas – noise and risk; 

• values of the marine environment; 

• water quality; 

• Aboriginal heritage sites; and 

• dispersion properties of marine environment. 

• quality of intake water; 

• ability to accommodate ancillary power station; and 

• land availability. 

The following studies were conducted to provide information for the site selection process: 

• Noise filtering study (Herring Storer Acoustics 2002) 

• Vegetation assessment (Bennett Environmental Consulting Pty Ltd 2002) 

• Preliminary assessment of Aboriginal heritage values (McDonald Hale and Associates 2002) 

• Impact of marine aspects in Cockburn Sound and Comet Bay (DAL 2002). 

Consultation with key stakeholder groups also provided valuable input to the site selection process. 

Table 3 shows the comparison of the four selected locations and associated intake and discharge 
locations. 
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3.3.3 Preferred locations 

In order of increasing significance of environmental impact, the four siting options are: 

1. Kwinana Power Station (KPS) and East Rockingham sites 

2. Woodman Point WWTP 

3. Port Kennedy WWTP 

The proponent is proceeding on the basis of preferring the two sites at KPS and East Rockingham. The 
sites have been assessed in some detail in this document.  Figure 1 shows the approximate locations of 
these sites.  

Table 2 Alternative locations in Kwinana Rockingham area for desalination plant 

Location Assessment of suitability 
Spearwood Near Watsonia Foods - would require the assembly of a number of private properties 

that could not be accomplished in the timeframe. 
Naval Base  

Portion of Cockburn Sound 
Location 435 Rockingham Road 

Dismissed because future extension of Henry Street would split the site in two and 
render it unsuitable. 

Lot 32 corner of Beard Street 
and Leith Road 

Dismissed because site is too small and uncertainty of availability of adjoining land to 
construct a larger site. 

Co-location at the Kwinana 
Power Station 

Available and subject to more detailed assessment. 

Hope Valley  
Part of Lot 99 Hope Valley Road Dismissed because land parcel would not be large enough to accommodate a potential 

power station. 
Lots 50 and 52 corner of 
Anketell and Armstrong roads 

Dismissed because of proximity to residential area and inappropriate zoning. 

East Rockingham  
Lot 18 Rockingham Road Not available owing to future use for port facilities. 
Lot 1490 Patterson Road Availability questionable.   
Lot 1492 (ct 2157/167), corner 
of Office and Patterson roads 

Potentially available, zoning suitable – subject to more detailed assessment.  

Precinct 2 East Rockingham 
Industrial Park 

Potentially available, zoning suitable but in proximity to residential area and caravan site 
and also constrained by current rail loop – not considered further. 

Port Kennedy  
Lot 4 Port Kennedy Drive and 
Ennis Avenue 

Dismissed as zoning is yet to be finalised and may be unsuitable for a power station. 

Water Corporation Wastewater 
treatment plant (WWTP) site 

Available and subject to more detailed assessment but environmental constraints and 
zoning prevents future possibility of on-site power station. 

Woodman Point, Munster Woodman Point Wastewater Treatment Plant (WWTP) site – zoning suitable, subject to 
more detailed assessment. 
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Table 3 Comparison of site options 

Criterion Site option 

 Woodman Point 
WWTP 

Kwinana Power 
station 

East 
Rockingham 

Port Kennedy 
WWTP 

Input water quality Very good Good Good Excellent 

Ancillary power station Yes No Yes No 

Marine dispersion properties High Moderate Moderate Very high 

Marine values at discharge point High Moderate Moderate Very high 

Nearest residences About 1 km About 2 km About 2.5 km About 1 km 

Site vegetation/bushland values Low3 Low3 Low3 Very high 

Conservation areas potentially affected No No No Yes2 

Aboriginal heritage site potential (land)1 High Very low  Very low Low 

Aboriginal heritage site (marine) High High High Low 
1  Not assessed in detail for pipeline routes 
2  Bush Forever site, threatened ecological communities, Ramsar wetland, A Class Reserves potentially affected. 
3  Subject to detailed assessment of vegetation values along proposed freshwater pipeline route. 
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4. DESALINATION PLANT PROPOSAL 

4.1 DESCRIPTION 

The desalination plant will provide 30 GL/yr of potable water to the IWSS and the average seawater 
intake will be around 220 ML/d to produce approximately 100 ML/d of potable water, which may 
require up to 20 MW of power.  The plant will discharge an average of 120 ML/d of concentrated 
seawater of about 65,000 mg/L (TDS) at 1-2°C above ambient seawater temperature. 

The exact positions of the plant at the potential locations have not yet been finalised and will be 
subject to geotechnical, economic, public safety and environmental criteria.  Figure 8 shows a 
preliminary estimate of where the plants would be located within these sites, such that the associated 
pipeline routes can also be diagrammatically displayed.   

In summary, the major project components are: 

• 100 ML/d RO desalination plant; 

• seawater intake structure, incorporating submersible pumps, onshore fine screening and 
electrolytic chlorination; 

• seawater supply pipeline (0.8 - 3.1 km) long, depending on the site; 

• higher seawater return discharge pipeline through a diffuser array at both sites; 

• product water pipeline (up to 10 km long) to either the Tamworth or Thompson reservoirs; and 

• option for a 20 MW gas fired power station at the East Rockingham site.  A larger power station 
could be considered depending on economic criteria. 

4.2 PLANT 

The desalination plant and associated infrastructure will consist of the following components: 

• seawater pump station; 

• pre-treatment including flocculation and filters; 

• lime silos; 

• reverse osmosis membrane racks; 

• chlorination, fluoridation, carbonation facility; 

• product water pumping station; 

• switch gear building; 

• spare part store including mechanical and electrical workshop; 

• gate house/administration; and 

• car park and access roads. 

In the case of the East Rockingham site, the co-location of a small (20 MW) gas fired power station is 
also being considered by Water Corporation to power the desalination process.  A new power station 
is not being considered for the KPS site. 

The key characteristics of the proposal are described in Table 4. 

WCO0206desalEPSFinal 3.doc  Welker Environmental Consultancy 



  Page 17 

Table 4 Key characteristics of the proposal 

Characteristic East Rockingham site Kwinana Power Station site 
Location Cnr Office and Patterson roads Kwinana Power Station 
Capacity 30 GL/yr 30 GL/yr 
Power requirement 20 MW 20 MW 
Power Source Gas turbine/gas Engine or Western Power 

Grid 
Western Power Grid 

Clearing of vegetation 
required 

2-3 ha of degraded vegetation Likely to be 2-3 ha of mostly completely 
degraded vegetation 

Seawater intake 220 ML/d (average) 220 ML/d (average) 
Seawater intake pipelines   

Location (indicative) See Figure 8 See Figure 8 
Length (indicative) 3.1 km 0.8 km1 
Number 1 1 
Diameter 1400 mm 1400 mm 

Concentrated seawater 
discharge 

  

volume 120 ML/day 120 ML/day 
Salinity and temperature 65,000 mg/L, less than 20C above ambient 65,000 mg/L, less than 20C above ambient  

 
Location of outlet In 8m depth of water  offshore from CBH 

Grains terminal  
In 8m depth of water offshore from KPS 

Diffuser design 160m long, risers at 10 m spacings at 60o 
from horizontal, riser ports 200 mm in 

diameter 

Same as East Rockingham Site 

Product water pipeline   
Location (indicative) See Figure 8  See Figure 8 
Capacity >100 ML/day >100 ML/day 
Length (indicative) 10 km 10 km 
Number 1 1 
Diameter 900 mm 900 mm 
Destination Tamworth Hill reservoir Thompson Lake reservoir 

Possible Power station (key 
characteristics in Section 4.4) 

20 MW gas turbine or gas engine power 
station 

Nil 

1 Potential for shared intake with power station 

4.2.1 RO process, inputs and outputs 

The plant size and process configuration will be the same irrespective of the site selected.  The 
desalination process for this project is based on the RO system. 

The RO process involves the pre-treatment of seawater and then pressurising it over a membrane so 
that freshwater is driven through and higher salinity seawater is left behind (Figure 9).  This seawater 
is then discharged back to the sea (referred to here as seawater return flow). 

For a production capacity of 30 GL/yr, approximately 220 ML/d of seawater will be provided to the 
desalination plant and 120 ML/d of seawater return flow will be returned together with backwash from 
pre-treatment to the sea as discharge based on a membrane recovery of 45 percent. 

WCO0206desalEPSFinal 3.doc  Welker Environmental Consultancy 



 



 



  Page 20 

The RO system will be made up of the following basic components (Figure 9): 

• pre-treatment (filter system, backwash tank, chemical dosing); 
• maintenance of RO membranes; 
• high-pressure pumps; 
• RO-Modules (shown in Figure 10); and 
• product treatment. 

Figure 11 shows a flow diagram specific to the desalination plant in this proposal. 

 
* Note: Proposal does not include a beach well as indicated above. 

Figure 9 Simplified process flow scheme of RO using beachwell 

Pre-treatment of feed water 

Pre-treatment of feed water is essential to allow potable water to pass through very narrow passages 
within the membranes. 

The pre-treatment process involves the following to prevent fouling of the membrane: 

• chlorination or disinfection; 
• addition of iron chloride as a coagulant for seawater filters; 
• sulphuric acid to adjust pH; and 
• removal of suspended solids. 

The filtration system will require backwashing every 15-20 minutes with 12% solution of sodium 
hypochlorite (biocide).  The backwash from the pre-treatment system will be combined with the 
seawater return flow and discharged into Cockburn Sound. 
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RO of feed water 

Following the pre-treatment of solids, an anti-scalant (phospinocarboxylic acid) may be added to 
feedwater to the RO plant at a concentration of about 4-6 mg/L (depending on the quality of intake 
water) to prevent scale precipitation on the membranes.  This substance will eventually report to the 
seawater return discharged to Cockburn Sound. 

High-pressure pumps supply the pressure needed to enable the water to pass through the membranes 
and have the salts rejected. Normally for seawater, a pressure of up to 70 bar is necessary for each 
membrane. 

 
Source:  Fichtner GmbH & Co 

Figure 10 Rack with RO modules 

Product water 

An RO system produces water with a high acidity from the initial acidification of the seawater feed 
and absorption of carbon dioxide in the process.  Product water will hence be treated with lime as 
necessary to provide potable water in accordance with the requirements of the Australian Drinking 
Water Guidelines 1996.   

Pumping systems will be incorporated within the RO plant site for supplying the now potable product 
water to Tamworth Hill or Thompson Lake reservoirs, where it will enter the IWSS. 

Maintenance of filtration and RO membranes 

Chemically enhanced cleaning (with an acidic detergent – sulphamic acid or citric acid) of both 
filtration and RO membranes may be required up to two to four times a year depending on the degree 
of fouling of membranes.  The composition of the discharge from these cleans is described in Table 5 
below.  The discharge would be combined with the seawater return discharge or discharged to the 
sewer (Figure 11). 
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Figure 11 Waste streams in the desalination process 
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Table 5 Composition of membrane cleaning discharge during maintenance 

Parameter Composition 
Total Volume (m³) 300 
Temperature (°C) 22 –26 
TSS (mg/ l) <1 
TDS (mg/ l) ~ 45000 
pH 6 – 9 
Chemicals/detergent Depends on type of cleaning solution recommended by membrane manufacturer. 

 

A broad-spectrum biocide (containing 2,2 dibromo–3–nitrilopropionamide) will be added to the 
filtration and RO systems at approximately weekly intervals to prevent growth of microorganisms.  
This substance would eventually be combined with the seawater return discharge. 

4.3 DISCHARGE OF CONCENTRATED SEAWATER 

4.3.1 Composition 

The discharge from the desalination plant will consist of seawater return from the RO process, and 
backwashes from the pre-treatment and cleaning processes (refer Figure 11).  Any free chlorine will be 
neutralised with sodium metabisulphite prior to discharge.  The expected salinity of the effluent stream 
just prior to discharge will be about 65,000 mg/L.  The anticipated temperature increase of the water 
will be 1 – 2°C above ambient, due only to the heat produced by pumps. Backwash water from pre-
treatment will also be mixed into the return water before discharge. The composition of the discharge 
is shown in Table 6 below. 

Table 6 Typical composition of seawater return discharge 

Parameter Seawater1 RO seawater 
return2 

Backwash 
water3 

Final 
discharge 

Remarks 

Flow (ML/d) 220 120 9.70 129.7 Constant design, no peaks expected, base load 
operation 

Temperature 
(°C) 

20-24 22-26 20-24 22-26 Discharge is 1 –2 °C above ambient seawater 
temperature 

pH ~ 8 ~ 6 – 7 ~ 6 – 7 ~ 6 – 8 Reduction in pH due to the dosing intake 
seawater by sulphuric acid. 

TDS (mg/ L) 35,900 65,200 35,900 65,000 TDS concentration as result of RO process 
TSS (mg/ L) 10 < 1 289 21 Increase in TSS due to FeCl3 dosing. Solids in 

TSS comprise mainly Fe(OH)3. 
Iron (incl. In 
TSS) (mg/L)*  

1.38 0 35 2.16 Increase in iron concentration due to FeCl3 
dosing. 

Chloride (mg/ L) 19,393 32,322 15,900 31,363  
Free chlorine 
(mg/L) 

- 0 0 0 Neutralised 

Sulphate (mg/L) 3,154 5,257 3,154 5,135 Increase in Sulphate concentration due to 
dosing of H2SO4. 

Boron (mg/ L)* 4 5.9 4 5.8 Boron rejection of 71% in membranes is 
assumed  

1 Average values 
2 Membrane recovery rate of RO = 45 % 
3 Based on continuous discharge of filter backwash water through a storage tank. 
 

4.3.2 Design and method of discharge 

The seawater return will be discharged by pipeline to the sea through a specifically designed diffuser 
at a rate of approximately 1.8 m3/s at a minimum depth of 8 m via a subsurface pipeline through a 
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diffuser array.  The diffuser design has yet to be finalised but is likely to be about 160 m in length with 
16 risers at 10 m spacings terminating in ports of about 200 mm in diameter to achieve an initial 
dilution of at least 1:37.  The pipeline (about 1 m in diameter) would most likely be buried with 
adequate protection against exposure and impact, and risers would terminate about 1 m above the 
seabed (Figure 12). 
 

 

Figure 12 Possible outlet diffuser design 

 

4.4 POWER STATION (EAST ROCKINGHAM SITE ONLY) 

The power station has been sized to meet the power requirements of the desalination plant (about 
20 MW continuous load).  The power station would be gas-fired engines or turbines depending on the 
outcome of further engineering investigations.  It would take gas from the buried high-pressure natural 
gas pipeline, which runs along the northern boundary of the property.  Table 7 shows the preliminary 
key characteristics of the power station. 

The design of the power station has yet to be finalised and the following matters will be addressed in 
the CEMP: 

• detailed design and choice of option; 

• detailed noise modelling and acoustic design; and 

• air dispersion modelling of the exhaust gas discharges. 

4.4.1 Gas engine option 

A gas-fired engine power station would consist of four high efficiency gas generating sets rated at 
5.5 MW to provide a capacity of at least 20 MW for the desalination process.  The power station will 
be modular to allow expansion by the installation of additional generator sets and will be housed in a 
building incorporating generator hall, main switch room, fire protection room, control room, 
workshop, store and administration office.  Sound power pressure levels are anticipated to be 85 dBA 
at 1 m from the power station building and the building will be acoustically treated to ensure external 
sound pressure levels remain below the required levels.   
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Table 7 Indicative power station key characteristics 

Characteristic Gas turbine PS Gas engine PS 
Capacity 20 MW 20 MW 
Fuel Natural Gas Natural gas 
Cooling water Seawater Seawater 
Plant Two gas turbines Five high efficiency reciprocating internal 

combustion engines  
 One steam turbine NA 

Air emissions   
Nitrogen oxides 4.56 g/s at 12.53% O2 6.56 g/s at 10.6% O2 
Greenhouse gases (CO2) 117 524 tonnes at normal operating load 78 650 tonnes at normal operating load 

Vegetation clearing required 0.5 ha degraded vegetation 0.5 ha degraded vegetation 

 

The engines will be water cooled by part of the incoming sea water supply to the RO plant.   

The power station will have inherent ‘Black Start’ capability and be capable of operating completely 
independently of the Western Power grid.  Grid synchronization and parallel running could be 
incorporated to permit interconnection with the possibility of selling surplus electricity to a third party. 

Emissions from the engines would be discharged through two exhaust stacks of 15-20 m depending on 
the results of air dispersion modelling. 

Nitrogen oxides concentration in the exhaust gases is expected to be about 1.18 g/kWh at 10.6% O2.  
The total mass emission of NOx under a demand load of 20 MW is estimated at about 6.56 g/s. 

4.4.2 Gas turbine option 

At this stage in the proposal no detailed design of the gas turbine option has taken place.  Estimates on 
the emission of NOx have been made based on expected gas usage and power demands.  As with the 
gas engine station, seawater will be used in the cooling circuit and will be returned with the 
desalination discharge to the ocean. 

The emission of NOx is expected to be about 0.82 g/kWh at 12.53% O2.  Under normal load of 
20 MW, emissions of NOx are expected to be about 4.56 g/s. 

4.4.3 Cooling water 

Both gas-fired options could employ a seawater cooling system and seawater feed (if air cooling does 
not prove feasible) would be subjected to the same filtering and treatment as for the RO plant.  
Cooling water would be combined with the seawater return discharge from the RO plant.  The volume 
of cooling water required compared to the volume of water discharged from the RO process is orders 
of magnitude lower and hence its addition to the stream will not cause any substantial increase in 
water temperature. 

4.5 PIPELINES 

The project will require construction of three major pipelines associated with the intake of seawater, 
the transport of product water, and the discharge of seawater return to Cockburn Sound.  Table 8 
shows the number, size and length of pipelines required for the KPS and East Rockingham sites. 

Figure 8 shows the potential pipeline routes associated with the plant locations being considered.  
These alignments are indicative and may change after consideration of geotechnical considerations 
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and vegetation and fauna habitat values along the routes and further community consultation.  A 
potential alternative intake and discharge pipeline route is also shown on Figure 8. 

Minor pipeline systems will be required within the plant and between the plant and power station in 
the case of the East Rockingham site. 

Table 8 Preliminary pipeline descriptions 

Pipeline function Diameter (mm) Pipes (No) Approximate length of pipeline (km) 

 

  East Rockingham KPS 

Seawater supply / intake 1400 1 3.1 0.81 

Seawater discharge/ outfall 1200 1 3.5 0.6  

Product to reservoir 900 1 10 10 
1 Potential for intake to be shared with Kwinana Power Station, pipeline may subsequently change.  
 
 

4.6 ACCESS 

Access to each of the sites being considered is likely to be as follows: 

• East Rockingham via Office Road off Patterson Road. 

• Kwinana Power Station site Naval Base via Barter Road, Leath Road and Beard Street off 
Rockingham Road. 

The proposal will include the construction of an access road from the road into the plant site. 

4.7 CHLORINATION FACILITY 

A chlorination system based upon liquefied chlorine, using 920 kg drums will be provided.  The drums 
will be configured in a sequenced vacuum draw-off arrangement.  The drums will be stored in a 
specially designed containment building, similar to other modern Water Corporation chlorine 
facilities.  Ten drums are expected to be onsite at any one time. 

4.8 OTHER CHEMICAL STORAGE 

Several chemicals will be used at the desalination plant.  These include: 

• Sulphuric acid – for pH adjustment of the seawater; 

• Ferric chloride (liquid) – coagulant for seawater filters; 

• Biocide (active ingredient 2,2 dibromo–3–nitrilopropionamide) – to prevent growth of 
microorganisms in system; 

• Sulphamic acid – for cleaning of filtration and RO membranes; 

• Sodium bisulphite/ Sodium metabisulphite (solid) - for the removal of oxidising agents and 
chloramines; 

• Fluorosilicic acid – for fluoridation of the product water; 

• Carbon dioxide (gas) – for pH adjustment of the product water; and 

• Hydrated lime (powder) – for buffering of the product water to improve pH stability. 
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The sulphuric acid, ferric chloride and flurosilicic acid will be stored outdoors in large tanks (eg 
20,000 L). The tanks will be bunded and designed in accordance with the requirements of AS3780 and 
the Dangerous Goods Regulations. 

The carbon dioxide will be stored as a liquid in a 25 tonne storage bullet outdoors in accordance with 
the requirements of the Dangerous Goods Regulations. 

The hydrated lime will be stored in two 50 tonne silos.  As hydrated lime is not classified as 
“dangerous goods”, its facilities will be designed in accordance with best engineering practice. The 
Water Corporation has constructed three such facilities recently. 

4.9 CONSTRUCTION 

The awarding of a contract is expected shortly after a Government decision to proceed with the 
project.  Clearing and earth works on the selected site would begin in early 2003, with construction 
activities possibly commencing on site at the end of end of 2003.  Commercial operation of the 
desalination plant is proposed to commence by late 2004. 

The Water Corporation proposes to have all seawater supply and desalination infrastructure designed 
concurrently with the clearing and earthworks activities to achieve commissioning by this date. 

During the construction period there will be a maximum workforce of 50 involved in mechanical and 
electrical erection of the plant. 
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5. OVERVIEW OF EXISTING ENVIRONMENT 

5.1 PHYSICAL CHARACTERISTICS OF TERRESTRIAL ENVIRONMENT 

5.1.1 Geomorphology of all sites 

The preferred sites for the desalination plant are all located on the Quindalup Dune System 
geomorphologic unit fringing the coastline of the Swan Coastal Plain in the southwest of Western 
Australia. 

The Quindalup Dune system, which flanks the ocean, consists of wind blown lime and quartz beach 
sand forming dunes or ridges that are generally orientated parallel to the present coast, but which may 
also occupy blowouts within the Spearwood Dune System relic fore-dune plain.  This dune system 
originates in the Holocene. 

5.1.2 Geology and soils 

The surface geology of the four sites is Safety Bay Sand (SBS), coinciding with the Quindalup Dune 
System, compromising of calcareous medium grained quartz sand with shell debris of shallow marine, 
coastal plain and aeolian (wind-transported) origin. 

Coastal geology 

Tamala Limestone is the underlying formation of the present coastline of Cockburn Sound.  Woodman 
Point, at the northern end of the Sound, is further overlain by SBS, which thins southward to a narrow 
strip along the current shoreline of the Jervoise Bay Northern Harbour.  Tamala Limestone outcrops at 
the coast from Russell Road to Naval Base, and then SBS reappears, extending from the industrial 
strip to Cape Peron.  The coastal fringe extends along Warnbro Sound and Comet Bay South of 
Cockburn Sound and thins to a narrow strip just before Hawks Head in Mandurah.  The extreme 
coastal fringe of the Safety Bay Sand is also known as the Becher Sand due to its marine rather than 
aeolian origins (DAL 2001). 

5.1.3 Hydrology 

The general surface hydrology of the two plant sites is as follows: 

• Groundwater flow under the Patterson/Office Road site is in a north-westerly direction, 
originating from the Jandakot Mound and is typically at a maximum of 3 m AHD over the site, 
with the general site elevation being 4 m AHD. 

• Groundwater flow under the Kwinana Power Station site is in a northwesterly direction, 
originating from the Jandakot Mound, and is typically less than 1 m AHD, with the general site 
elevation being 4 – 6 m AHD. 

Groundwater – coastal interface 

The Safety Bay Sand and Tamala Limestone extend down to approximately 25 m below AHD.  
Groundwater in the SBS and Tamala Limestone aquifers flows from the Jandakot Mound, located 
about 9 – 11 km to the east and discharges into the nearshore marine environment. 

Groundwater flow velocity through the underlying Tamala Limestone aquifer is highly variable 
ranging from about 200 – 2000 m/yr, and is about an order of magnitude lower though the SBS aquifer 
(i.e. about 20 m/yr).  Near the coast, fresh groundwater overlies saline marine water that has moved 
into the lower section of the aquifer due to its greater density.  As groundwater approaches the coast it 

WCO0206desalEPSFinal 3.doc  Welker Environmental Consultancy 



  Page 29 

is forced over this denser saline ‘wedge’, and follows the path of ‘least resistance’ to discharge into the 
shallow, nearshore zone (DAL 2001). 

5.2 ECOLOGICAL OVERVIEW OF TERRESTRIAL ENVIRONMENT 

5.2.1 Flora and Vegetation 
The KPS and East Rockingham sites occur in the Coastal Belt of the Drummond Botanical Subdistrict 
of the Southwest Botanical Province (Beard, 1990).  Various studies of vegetation have been 
undertaken to further classify the vegetation within this subdistrict. 

The Quindalup vegetation complex is the main vegetation complex (as mapped by Heddle et al. 1980) 
along the eastern coastal fringe in the vicinity of the sites of Cockburn Sound.  It is flanked by the 
Cottesloe Complex Central and South to the east associated with the Spearwood Dune System. 

Vegetation associations within the Quindalup complex include herblands, sedgeland and Acacia 
shrubland.  Vegetation associations within the Cottesloe Complex Central and South include Tuart, 
Jarrah and Marri woodlands and low, closed heath on the Limestone outcrops. 

In March 2002, Bennett Environmental Consulting Pty Ltd conducted a vegetation survey of potential 
sites (refer Section 9.1.1). There is very little remnant vegetation on the Kwinana Power Station site as 
the land has been highly modified due to clearing and hence no survey was conducted. 

5.2.2 Fauna 

Both the East Rockingham and KPS sites have been extensively modified and have very few fauna 
values in cleared areas.  Refer section 9.1.2 for detailed description. 

5.3 COCKBURN SOUND MARINE ENVIRONMENT 

A summary of the salient characteristics of the Cockburn Sound marine environment is provided in 
Section 8 – “Cockburn Sound Marine Habitat and Biota”. 

5.4 SOCIO-ECONOMIC ENVIRONMENT 

5.4.1 Planning context 

The zoning of the KPS and East Rockingham site is suitable for the intended use (Table 9).  Co-
location of a dedicated power plant is only possible at the East Rockingham site (also supported by a 
gas pipeline running along its northern boundary).   

Table 9 Zoning Schemes for proposed site options 

Site Option MRS 
Zoning 

Other planning zoning Existing land 
use/activity 

East 
Rockingham 

Industrial Industrial (Fremantle-Rockingham Industrial Area 
Regional Strategy) Preferred Land Use Strategy 

Vacant land (East 
Rockingham) 

Kwinana 
Power 
Station 

Industrial Industrial (Fremantle-Rockingham Industrial Area 
Regional Strategy) Preferred Land Use Strategy 

Western Power – 
Power Station (Naval 
Base) 

 

The KPS site is located in the Town of Kwinana and the East Rockingham site in the City of 
Rockingham. 
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5.4.2 Population and land uses 

The land use immediately surrounding the KPS and East Rockingham sites is industrial (Table 10).  
Land uses within the Cockburn Sound area include urban areas, defence, industry, agriculture and 
conservation.  Expansion in urban areas, defence and industrial land use are either planned or 
expected, while rural areas are being encroached by urban and industrial use.  Coastal areas reserved 
for conservation include Woodman Point Regional Park, Beeliar Regional Park and Rockingham 
Lakes Regional Park, and their boundaries are unlikely to change. 

Table 10 Local Government areas traversed by the sites 

Site Option Local 
Government 

Approximate 
Population 

Population centres 
close to site 

Industries in municipality 

East 
Rockingham, 
Port Kennedy 

City of 
Rockingham 

72,000 East Rockingham; 
Hillman, Port Kennedy, 
Rockingham, Warnbro 

Grain silos; nickel refinery; light industry, cray 
fishing, fishing, farming, tourism, forestry, 
market gardening, boat building, structural 
engineering, horticulture, ceramics, mussel 
farming 

Kwinana 
Power Station 

Town of 
Kwinana 

20,158 Anketell; Kwinana 
Beach, Leda, Naval 
Base 

Refineries, LP gas storage, chemical works, 
nitrogen, fertiliser, power station, sand 
blasting/industrial painting, refractory, 
engineering, joinery, cement works, poultry 
farming, horticulture, extractive industries, 
mineral processing 

 

5.4.3 Aboriginal heritage (land) 

McDonald, Hales and Associates (2002) were commissioned to undertake a desktop study of the 
Aboriginal heritage values of areas potential affected by the proposal.  Refer to Section 14 for detailed 
description of Aboriginal heritage. 
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6. COMMUNITY CONSULTATION 

6.1 ISSUES RAISED AND RESPONSES 

The main issues raised relating to the desalination plant were those of greenhouse gas emissions/use of 
green energy, cumulative noise and the discharge of higher salinity seawater and its impact on water 
quality, sediment quality and marine biota.  The impact on local fisheries within Cockburn Sound was 
also an issue.  Discharges of biocides and risk of toxic discharge as well as cumulative emissions were 
other issues raised. 

The issues raised by stakeholders have been addressed in this EPS, and specifically, the following 
studies investigated key areas of concern: 

• The potential influences of discharge were conducted via Numerical Modelling techniques and 
assessment of vulnerable flora and fauna species by DAL 2002.  DAL 2002 also assessed the 
likely affect on fisheries from the discharge and from taking water in large quantities from 
Cockburn Sound and Comet Bay. 

• A noise study, which considered cumulative effects, was conducted by Herring Storer Acoustics. 

• Fichtner GmbH and Co. and Water Corporation addressed the risk management issues concerning 
discharges and the storage of chemicals such as chlorine. 

The issues raised during consultation sessions and responses are described in Table 11. 

Table 11 Consultation program specific to desalination proposal 

Key stakeholder Consultation/s Key Issues Responses 

Provision of permanent reference 
point for temp. & salinity 
measurements 

To be established as part of ongoing seawater 
monitoring program  

Concern with seawater return 
discharge 

Potential impact and mitigation addressed 
here (Section 8.5.1) 

Warnbro / Comet Bay-Whitebait 
considerations 

Not an issue for Cockburn Sound  

EPA Services Unit 
DEP 

On-going liaison 
and briefings 

Geo-technical parameters To be assessed 
Effects on coastal processes Potential impact and mitigation addressed 

here 
Site selection and consideration of 
alternatives 

Many sites considered and selection process 
described in Section 3.3. 

Greenhouse gas emissions and 
efficiencies 

Potential impact and mitigation addressed 
here (Section 10). 

Use of power from renewable 
energy sources 

Potential for use described in Section 10).  

Concerns about Port Kennedy and 
Woodman Point sites. 

Potential impacts assessed during site 
selection, Port Kennedy and Woodman Point 
sites are not likely to be pursued.   

Limit size of mixing zone Small mixing zone required 

Conservation 
Council of Western 
Australia 

Briefings and 
discussions 

Dispersion of discharge Riser design and circulation ensures rapid 
dispersion. 

Impact on water and sediment 
quality of Sound 

Considered negligible, Potential impact and 
mitigation addressed here (Section 8.5) 

Optimising mixing zone Small mixing zone required 
Conforming to EPA Bulletin 907 Bulletin has been used as guide for assessing 

significance of impact  

Cockburn Sound 
Management 
Council / Water and 
Rivers Commission  

Initial briefing to 
Chairman and 
WRC 
representatives 
Presentation to 
Council  

Impact on fisheries Considered negligible, addressed in Section 
8.5) 
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Key stakeholder Consultation/s Key Issues Responses 

Discharge of biocides and risk of 
toxic discharges 

Impact and mitigation regarding biocides 
addressed in Section 8.5.3.  Low risk of toxic 
discharge. 

Social aspects High level of consultation during development 
of Consultative Environmental Management 
Plan (CEMP) will ensure social aspects are 
addressed. 

Locate the desalination plant in an 
agricultural area? 

Associated costs and engineering factors 
preclude this option (Section 3.1). 

Effect of Global Olivine 
development on proposal 

Not considered in detail due to uncertainty of  
development proceeding 

Dolphins, reef and fish breeding 
grounds in the vicinity of the KPS 
outfall 

Low impact, addressed in Section 8.5. 

Effect on Barter Beach Proposal will not affect use and amenity of 
beach. 

Impact on water quality of Sound Considered negligible, potential impact and 
mitigation addressed in Section 8.5 

Impact of Sound water quality on 
the operation of the plant 

Considered by Water Corporation as 
important issue.  Source protection plan 
required.  

Consideration of discharge from 
Point Peron. 

Determined to be unfeasible   

Noise emissions  Manageable noise emissions, addressed in 
Section 12.5. 

Contamination of groundwater Not considered key issue.  Management of 
spills etc will be described in CEMP. 

Kwinana Progress 
Association 

Briefing and 
discussion on 
proposal 

Effect of or on proposed harbour Not considered to preclude or be affected by 
harbour development 

Examination of re-use and 
recycling schemes 

Water Corp investigating such projects.  eg. 
Kwinana Industrial Water Re-use Scheme 

Industrial use of scheme water Re-use scheme, desalinated water potential 
alternative source to dam water.   

Sourcing green power Potential for use described in Section 10) 

Naragebup 
Environmental 
Centre 

Briefing and 
discussion on 
proposal 

Effect of desalination discharges Considered low, potential impact and 
mitigation addressed in Section 8.5 

Water Corp operations (ie water 
restrictions, policing of restrictions, 
allocations, education). 

Practices under constant review.  Use 
management addressed in Part 1. 

Dispersion of seawater return flow  Modelled by DAL (2002). Described in 
Section 8.5.1) 

Potential for riser to be fish 
attractor – public safety issues 

Not significant environmental impact, will be 
addressed in CEMP.  

Impact on mussel farming Will not affect industry, addressed in 
Section 8.5.  

Heavy metal accumulation Negligible because of only 60-80% increase in 
concentration in return flow and immediate 
dispersion affects on discharge (Section 8.5.2) 

Risk of chemical release Addressed in risk management section 13. 
Impact on fisheries Considered negligible, addressed in 

Section 8.5) 

Recfish West Briefing and 
discussion on 
proposal 

Intake of seawater – public safety Low velocity intake and provision of suitable 
screens will prevent accidents.  

Land zoning – appropriate use of 
land; 

Zoning requirements adhered to. 

Maximising potential of land Informal agreement with town officers that 
plant was suitable use of land 

Town of Kwinana Briefing / 
feedback on 
areas of concern 

Risk management Addressed in Section 13. 
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Key stakeholder Consultation/s Key Issues Responses 

Cumulative emissions (Kwinana 
airshed) 

Considered manageable  

Cumulative noise Not considered to add significantly to local 
noise environment, but to be further studied 
as part of CEMP (see Section 12.5)  

Impact on Cockburn Sound water 
quality and biota 

Low impact, addressed in Section 8.5 

Cumulative noise 
 

Not considered to add significantly to local 
noise environment, but to be further studied 
as part of CEMP (see Section 12.5) 

Visual amenity Plant appearance not considered to detract 
from local urban industrial environment.  Will 
be managed as part of CEMP, 

Intake suction – effects on 
fisheries 

Negligible effect on fisheries, potential for 
impact and mitigation addressed in Section 
8.5.4. 

City of Rockingham Briefing / 
feedback on 
areas of concern 

Sufficient consultation with 
relevant groups and MPs 

Targeted consultation during EPS and wide 
ranging consultation during preparation of 
CEMP considered sufficient.  

Consistency with planning/zoning Use of Woodman Point site for desalination 
plant consistent with MRS and Cockburn 
Sound Town Planning Scheme 2 zoning.  

Noise emissions Manageable noise emissions, addressed in 
Section 12.5. 

Visual amenity Plant appearance not considered to detract 
from local urban industrial environment.  Will 
be managed as part of CEMP, 

Effect on current buffer around 
Woodman Point WWTP 

Woodman Point is not being considered for 
placement of desalination plant.  

Plant and intake/outfall locations Preliminary locations shown (see Figure 8).  
Final location subject to geotechnical and 
marine survey. 

City of Cockburn 
(issues mostly 
concerned 
possibility of 
Woodman Point 
WWTP site, and 
site is no longer 
being considered 
for placement of 
desalination plant) 

Briefing / 
feedback on 
areas of concern 

Impact on local values, 
natural/aesthetic value of area, 
Lake Coogee environment 

Woodman Point is not being considered for 
placement of desalination plant.  

Kwinana Industries 
Council 

Briefing and 
discussion 

Cumulative noise 
 

Not considered to add significantly to local 
noise environment, but to be further studied 
as part of CEMP (see Section 12.5) 
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7. ASSESSMENT OF ENVIRONMENTAL IMPACT 

The following environmental impact assessment has been conducted on the basis that the desalination 
plant will be located at either the East Rockingham or KPS sites.   

7.1 IDENTIFICATION OF POTENTIAL IMPACTS AND ISSUES ARISING FROM PROPOSAL 

7.1.1 Key issues to be addressed 

The following factors regarding this proposal have been identified: 

• marine habitat and biota of Cockburn Sound; 

• terrestrial vegetation and fauna habitat of plant site and along pipeline routes (not relevant to all 
options); 

• greenhouse gas emissions relating to energy use of the plant, and source of energy; 

• nitrogen oxide emissions from potential gas fired power station to supply energy to plant (East 
Rockingham site only); 

• noise generated from plant (and potential power station operation); 

• public safety issues associated with chemical storage; and 

• Aboriginal heritage values of plant site, along pipeline routes and of Cockburn Sound. 

These factors have been addressed in detail where relevant to the site options. 

7.1.2 Environmental factors not addressed in detail at this stage 

The following factors have been identified as being significant, but not considered key environmental 
factors in the context of the environmental implications of this proposal.  These issues are addressed 
briefly below and will be addressed in detail in the CEMP following approval: 

• dust and traffic generated during construction of plant and infrastructure; 

• visual appearance of plant and infrastructure – visual amenity; 

• mitigation of impacts on recreational use of Cockburn Sound; and 

• disturbance of non-indigenous heritage areas. 

Dust 

The most appropriate criterion for acceptable off-site dust levels is 1000 µg/m3 (15-minute average), 
prescribed in the Kwinana EPP.  The intent of this criterion is to prevent dust nuisance. 

Procedures relevant to minimising dust impacts from land clearing activities are contained in “Land 
Development Sites and Impacts on Air Quality – A Guideline for the Prevention of Dust and Smoke 
Pollution from Land Development Sites in Western Australia” (DEP 1996a). 

Dust generation will be managed by dust suppression measures such as watering during plant and 
pipeline construction and minimising clearing to avoid large areas of exposed and potentially erosive 
sands.  Dust generation is expected to be minimal because of the relatively small size of the cleared 
area needed for the plant, the short time period between clearing and construction and the application 
of dust suppression measures during dry months.  A post-construction revegetation and landscaping 
program will be implemented on the plant property to ameliorate any cleared areas, which could 
potentially act as a dust source. 
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Traffic 

The plant construction is anticipated to take just under a year and involve a construction workforce of 
50.  Further personnel and/or time may be required to complete a small power station if constructed at 
the East Rockingham site. The traffic generated during the construction period will be insignificant 
compared with the current traffic on Rockingham and Patterson roads.  Transport of large plant 
components, if required, from Fremantle will take place during low traffic periods such as late evening 
to minimise traffic congestion associated with movement of oversize vehicles. 

Recreation 

The waters of Cockburn Sound are an important focus of recreation and enjoyment by people who live 
in, or visit the region (Cockburn Sound Management Council 2001).  High water quality is required 
for primary contact (direct contact with the water) sports such as swimming, for secondary contact 
(less frequent contact) activities like boating, and for passive recreation users.  The main requirements 
of recreational fishing are continued beach and boat access; healthy fish stocks; and clean, relatively 
unpolluted and productive waters. 

In the case of the KPS site, there is however an Industrial Exclusion Zone between Kwinana and 
Challenger Beaches.  Many of the industries in this area operate under State Agreement Acts that 
extend to the high water mark, and so the land is effectively private property.  Strictly speaking, use of 
the beaches in this area requires the permission of the industries occupying the adjacent land, but there 
is regular informal1 use of the Barter Road Beach (north of the BHP No.1 jetty) mainly for horse 
swimming (DAL 2001). 

The CEMP will pay particular attention to managing any potential for construction and plant operation 
aspects that may result in the suspension of fine sediment and soil particles, which could cause plumes 
that limit water clarity.  This issue has caused problems in the past for marine nature-based tour 
operators, where swimming with and viewing the dolphins underwater is the main attraction (CSMC 
2001). 

Pipeline construction may cause some temporary suspension of sediment, limited to the time taken to 
bury the pipeline, which will be managed by limiting the working width during trench excavation. 

The operation of the plant is not expected to affect surrounding water clarity as: 

• there is a very low concentration of suspended solids in the desalination discharge (21 mg/L); and 

• the diffuser is designed to inject water upwards and hence will not disturb sediments and will not 
cause any increase in turbidity of surrounding water. 

The proposal will not result in any impacts on the recreational amenity of sites proposed in Cockburn 
Sound waters, as in the case of the KPS site (it is in a zone of restricted boating and public access) and 
regardless of location, the proposal will not cause any degradation of water clarity, once construction 
is completed. 

Visual amenity 

The desalination plant will be located in several buildings on the site. These include the main plant 
building, a pre-treatment building with storage of chemicals next to it, a potable water treatment 
building and a switchgear building. Buildings will be of the flat-roofed store or warehouse type.  

                                                      
1
 There has been no formalisation of ‘no go’ areas along the beach between BHP No.1 Jetty and Western Power’s cooling 

water outfall by the Kwinana Town Council. 
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Roads and a parking lot for operational staff will be provided.  The grounds of the plant will be 
landscaped and native vegetation gardens established around the buildings. 

The desalination plant will not adversely affect local visual amenity given the surrounding area is used 
for industrial development. 

For the East Rockingham site, development of a power station may have some impact on visual 
amenity because of the need for two combustion emission stacks.  However as the site is within an 
industrial area, the presence of stacks will not differ from the surrounding environment and therefore 
the effect on the general visual amenity of the area will not be significant. 

Non-indigenous heritage 

There are a number of European heritage sites in the Kwinana area particularly associated with the 
Lake Coogee area.  However, there do not appear to be any significant non-indigenous heritage values 
associated with the East Rockingham and KPS sites. 
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8. COCKBURN SOUND MARINE HABITAT AND BIOTA 

8.1 DESCRIPTION OF FACTOR 

This overview draws on information provided in DAL (2001 and 2002), and although much of the 
information is generally applicable for all areas in Cockburn Sound, some specific information has 
been presented relating to the KPS and East Rockingham (CBH jetty) coastal areas. 

Perth’s coastal waters are at the southern end of a region of biogeographical ‘overlap’ between the 
temperate (Cape Leeuwin to South Australia) and tropical regions (north-east of North West Cape) 
(CSMC 2001), with a predominance of temperate species.  Although the region is relatively poor in 
marine species, it has the highest number of species of seagrass in Australia, with 13 of the 50 species 
existing worldwide found in Perth coastal waters.  The densest stands of seagrass occur in shallow 
sheltered areas and consist of meadows of Posidonia australis and P. sinuosa.  Cockburn Sound had 
extensive areas of these species before the massive seagrass die-off that occurred in the late 1960s and 
early 1970s, but large areas remain, particularly on the western edge of the Sound abutting Garden 
Island. 

Cockburn Sound supports a wide range of fauna.  Zooplankton in Cockburn Sound were found to be 
typical of temperate coastal regions from 1992 to 1994 and were about twice as abundant as 
zooplankton in Warnbro Sound, presumably in response to the greater food supply (phytoplankton). 

The whole of Cockburn Sound is considered significant as a fish nursery/habitat.  About 130 species 
of fish and 14 large crustacean and mollusc species are estimated to exist in Cockburn Sound, and the 
Sound is a significant fisheries resource.  Fisheries WA have provided information on the 
commercially/recreationally important species known to frequent various habitats in the Sound and 
these are listed in Section 8.1.8. 

In addition, Cockburn Sound has significant fauna values because of its utilisation by dolphins, a large 
range of seabirds, protected migratory bids, and Little Penguins.   

Table 12 provides a summary of the main environmental features at the location of each discharge 
intake location for the proposed sites. 

Table 12 Summary of marine environment for each intake/discharge location 

Location Coastal processes Water quality Sediment quality Marine habitat 
CBH jetty 
(East 
Rockingham)   

Low magnitude southward 
sediment transport occurring 

Elevated 
nutrient levels 

No significant sediment 
contamination 

No seagrass cover 

Kwinana 
Power 
Station 

Substantial southward sediment 
transport occurring, build up of 
sediment around existing KPS 

intake and outlet structures. 

Elevated 
nutrient levels 

Arsenic and TBT in sediment 
historically  above national 
guidelines in some areas 

No seagrass cover 

 

8.1.1 Coastal processes 

Wave climate 

The wave climate of Cockburn Sound is characterised by low wave energy, with winter storms 
contributing the most significant wave energy.  The wave climate is dominated by short period (<8 s) 
wind waves.  Garden Island provides a considerable barrier to incident swell waves, and as little as 5% 
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of the swell wave energy penetrates into southern Cockburn Sound (DEP 1996B).  However, the 
degree of shelter is highly dependent on the incident wave direction and the location within Cockburn 
Sound.   

Beach stability 

The beaches in this region are narrow and there is historical evidence to suggest that significant 
erosion can occur, causing loss of beaches. 

Prior to 1953, the coastline near James Point was in a natural state, however, significant shoreline 
modifications have occurred since this time as a result of industrial growth at Kwinana.  Shoreline 
progradation to the north of the BP cooling water intake jetty required construction of three 
breakwaters north of the cooling water intake in the mid 1970’s. 

Examination of aerial photographs indicates that the shoreline immediately north and south of James 
Point has remained relatively stable.  BHP constructed two open jetties to the north of James Point (the 
northern jetty between 1953 and 1963 and the southern jetty between 1963 and 1973).  These jetties 
have had minimal impact on the shoreline position.  Immediately south of James Point, the shoreline 
has been stabilised by the intake jetty and the BP small boat haven.  During the late-1980s/early-1990s 
a small groyne was constructed south of the boat haven to stabilise the shoreline between the boat 
haven and the CBH jetty site. 

Longshore sediment transport 

Longshore sediment transport occurs due to the development of a longshore drift by obliquely incident 
waves.  Along the Perth metropolitan coast the longshore transport direction is typically northwards, 
particularly in summer under the influence of swell and sea breeze generated waves (Masselink 1996).  
Occasional storms in winter result in southward longshore sediment transport.  Along the eastern shore 
of Cockburn Sound, and particularly in the vicinity of James Point, it appears that combined effects of 
Garden Island and the causeway results in a net southward longshore sediment transport.   The 
magnitude of southward sediment transport is low (1000-2000 m3/yr immediately to the north of James 
Point) and expected to be lower at the CBH jetty site due to the stabilising influence of the small 
groyne to the north of the CBH jetty site. 

Significant sedimentation around the KPS intake and outlet infrastructure occurs due to the cooling 
water discharge canals forcing offshore movement of sand travelling alongshore.  During conditions 
when northward transport is dominant (summer months) the sedimentation is to the north of the 
outfalls and intakes and to the south of this infrastructure during the winter months. 

8.1.2 Circulation and mixing in Cockburn Sound 

Currents in Cockburn Sound are primarily a result of wind forcing (DEP 1996b).  The synoptic wind 
climate of Perth is controlled by the annual variation in the location of the mid-latitude anticyclonic 
belt.  The influence of local-scale effects are also of considerable importance, in particular the diurnal 
sea breeze cycle which occurs during summer.  During summer the winds are typically quite persistent 
and 50% of winds occur in the 5–9 m/s range.  In winter, winds are more variable with occasional 
calms and strong storm winds, and 50% of winds have a velocity of 2–7 m/s.  During summer the 
dominant wind direction is south to south-west, whereas in winter the dominant wind direction is 
westerly, though northerly winds frequently occur. 

The tidal range in the vicinity of Cockburn Sound is between 0.1 and 0.9 m but is typically around 
0.5 m and the tides are predominantly diurnal.  Sea level is also influenced by the passage of 
anticyclonic pressure systems, storm surges and other long period forcings, including seiching and 
continental shelf waves (DEP 1996b). 
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Density effects are important in the main basin of Cockburn Sound (depth ca. 20 m) where lateral 
density differences can typically be up to 1 kg/m3, and in the absence of strong vertical mixing 
(typically driven by winds), vertical density differences can be up to 0.5 kg/m3. 

In the vicinity of the CBH site, the net drift is northward during summer in response to south to south-
westerly winds that prevail.  Current velocities are up to 0.2 m/s during average conditions.  During 
winter, and periods of calm the current velocities drop to below 0.1 m/s.  The shallow inshore region 
(depth < 10 m) is expected to have strong depth-averaged wind-driven flows however, the increased 
influence of bottom friction would result in relatively rapid reduction in flows after the onset of calm 
conditions (Hearn 1991). 

In the vicinity of the KPS site, the net water movement is northward during summer in response to the 
prevailing south to south-westerly winds.  Current velocities range up to 0.2 m/s under average 
conditions and are strongest offshore.  During winter, and periods of calm the current velocities drop 
to below 0.1 m/s.  The shallow inshore region is expected to have strong depth-averaged wind-driven 
flows, however, the increased influence of bottom friction would result in relatively rapid reduction in 
flows after the onset of calm conditions (Hearn, 1991).  These decay times are estimated to be around 
12–24 hours and are an important consideration when assessing circulatory response due to the onset 
of calm conditions. 

Hydrodynamic regimes 

Three distinct hydrodynamic regimes have been identified in Cockburn Sound (DEP 1996b):  ‘winter-
spring’, ‘summer’ and ‘autumn’. 

During the winter-spring period, the dynamics of the Sound are strongly influenced by the passage of 
storm systems and buoyant discharge from the Swan River.  Using available wind data, D’Adamo 
(1992) suggested that vertical stratification could occur in the deep central basin 85% of the time 
during the ‘winter-spring’ period.  During the winter storm events the wind magnitudes are sufficient 
to fully mix the water column in the main basin of Cockburn Sound.  During the winter, water 
temperatures in Cockburn Sound are typically around 16–18oC and salinities are around 34–352 
(DEP 1996b). 

During summer, wind is the dominant mechanism governing circulation within Cockburn Sound and 
waters are generally well mixed and the net flow direction in the Sound is northwards.  Modelling of 
Cockburn Sound indicated that the strongest wind driven currents occur on the shallow bank 
immediately offshore of James Point (DEP 1996b).  During the summer, water temperatures in 
Cockburn Sound are typically around 23–25oC and salinities are around 36–37 (DEP 1996b). 

During the autumn period, the waters are less well mixed vertically due to the reduced energy input 
from winds.  During this period the waters of Cockburn Sound are typically denser than the adjacent 
coastal waters and are therefore confined by the presence of bathymetric barriers. 

A more recent survey of Cockburn Sound in 1999, found that contaminant levels (including arsenic 
and mercury) were generally well below environmental guidelines, apart from TBT in some areas. 

                                                      
2
 Salinity of seawater throughout this EPS is referred to without units according to the Practical Salinity Scale.  On this scale 

salinity is defined as a ratio of conductivities and therefore cannot have units.  Seawater typically has a salinity in the range 
of 34–36. 
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8.1.3 Water and sediment quality 

Poor water quality and contaminated sediment due to industrial discharge has historically been a major 
environmental problem in Cockburn Sound, but with increasing improvements to industrial practice in 
the region, discharge of contaminants has decreased substantially. 

The principal water quality issue in Cockburn Sound however, is nutrient enrichment, with the main 
source being contaminated groundwater input into the Sound.  Elevated nutrient levels stimulate the 
growth of epiphytes and phytoplankton, which in turn cause progressive loss of seagrasses because of 
the decreased availability of light.  Increased TDS is not currently a significant issue facing the Sound. 

The Western Australian guidelines for fresh and marine waters specify that the median increase in 
salinity is to be less than 5% from background (which in marine environments is a change of 
approximately ∆S=1.5).  The background salinity of Cockburn Sound varies on a consistent seasonal 
cycle between approximately S=34 to 37 with an upper 80-percentile value of approximately S=35.95. 
Refer to Appendix 1 for more information. 

The principal sediment quality issue in Cockburn Sound appears to be contamination with tributyltin 
(TBT), a highly toxic ingredient in antifouling paints commonly applied to boats, with particularly 
high levels near harbours, marinas and commercial and naval wharves.  A 1999 sediment survey found 
that contaminant levels (including arsenic and mercury) were generally well below environmental 
guidelines, apart from tributyltin (TBT) in some areas.  Sediment quality for Cockburn Sound is 
generally well below the national sediment quality low guidelines (SQG-low) for the protection of 
marine ecosystems. 

Levels of contaminants in sediments surveyed near the KPS and CBH jetty are shown in Table 13 
(DAL 2000). 

Table 13 Sediment contaminant levels recorded in sediment surveys 

CONTAMINANT KPS 19951 CBH Grain terminal 19992 SQG-LOW3 

Arsenic 74.0 3.8 20 

Cadmium 0.3 0.32 1.5 

Chromium 11.0 27.0 80 

Copper 7.1 12.0 65 

Mercury 0.05 0.12 0.15 

Nickel 5.6 12.0 21 

Lead 11.0 11.0 50 

Zinc 16.0 35.0 200 

Tributyltin 83.0 <1 5 

NOTE:  all data in ppm; ppm of TBT present as tin. 
1  Burt et al., (1995) 
2  DAL, (2000) 
3 National sediment quality low guidelines for the protection of marine ecosystems (ANZECC/ARMCANZ 2000) 

The survey results show that contaminant concentrations at the KPS and CBH jetty sites were well 
below the national sediment quality low guidelines (SQG-low3) for the protection of marine 
ecosystems (ANZECC/ARMCANZ 2000) except for arsenic and tributyltin at the KPS site.  It is 

                                                      

3 The SQGs are largely based on guidelines originally developed by Long and Morgan (1991) and subsequently refined by 
Long et al. (1995), from data on estuarine and coastal sediments in the USA.  Long and his co-workers derived an effects 
range low (ERL; 10th percentile of effects range data) and effects range median (ERM; 50th percentile of effects range data) 
for each contaminant.  The SQG lows equate to ERLs, values below which toxicity effects are highly unlikely. 
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possible that the elevated levels of these contaminants at the KPS site are due to the associated 
shipping activity as the survey was conducted close to a neighbouring jetty. 

8.1.4 Marine flora 

The marine flora of Cockburn Sound includes seagrasses, seagrass epiphytes, macroalgae and 
phytoplankton.  The distributions of seagrass, sand, reef and silt habitats were accurately mapped in 
1999 (DAL et al. 2000) (see Table 14). 

Table 14 Areas of main habitat types in Cockburn Sound (DAL et al. 2000) 

BENTHIC HABITAT AREA (ha) AREA (%) 

Silt 6,940 60 

Fine sand and silt 2 <1 

Sand (including sparse seagrass) 3,725 32 

Seagrass 750 7 

Subtidal reef 68 <1 

 

Seagrasses 

Extensive seagrass cover has been recorded along the eastern margin of Garden Island, and along the 
western margin of the shallow eastern flats of Cockburn Sound.  These seagrass meadows include the 
species Posidonia australis and P. sinuosa. 

No seagrass cover was recorded along the south-east margin of Cockburn Sound near the CBH jetty or 
observed along the eastern margin of Cockburn Sound near the KPS. 

8.1.5 Reefs 

There are patches of reef along the eastern shore of the Sound between Challenger Beach and the 
Jervoise Bay northern harbour, and isolated hummocks on the eastern flats, mainly along the western 
fringe.  The shoreline reefs carry mainly brown algae (kelps and Sargassum) while on the reefs further 
offshore red algae are more common.  Green algae (Ulva, Cladophora) are also common, and some of 
the reefs have patches of coral, including the reef-building species Flavites (HGM 1997).  There are 
also macroalgae on small patches of reef in the Sound, while an unknown amount of drift algae from 
reefs outside the Sound enters via tidal currents through the Causeway, and via north-west storms at 
the north end of the Sound, and accumulates in the deep basin. 

There are no exposed patches of pavement or low relief reef in waters adjacent to the KPS or the CBH 
grain terminal. 

8.1.6 Phytoplankton 

The species of phytoplankton present in Cockburn Sound were studied in 1978 by Chaney (1978), and 
between 1992 and 1994 as part of the SMCWS (Helleren & John 1995).  There are over 300 species 
present in the Sound, the four main groups being diatoms (Bacillariophyta), dinoflagellates 
(Dinophyta), silicoflagellates (Chrysophyta) and blue-green algae (Cyanophyta). 

Quantitative estimates of phytoplankton assemblages within Cockburn Sound have been regularly 
measured as concentration of chlorophyll a in the water.  Chlorophyll a concentrations have been 
found to be highest in the summer months, with median values between 0.7 and 2.1 µg/L recorded 
between 1978 and 2001. 
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8.1.7 Benthic invertebrate fauna 

The benthic invertebrate fauna of the deep basin have been studied in 1978 (as part of the 1976–79 
Cockburn Sound Environmental Study) and 1993 (as part of the SMCWS).  The deep basins of 
Cockburn Sound, Warnbro Sound and Owen Anchorage contain fine organic-rich silts due to 
accumulation of detritus from surrounding areas and contain species of flora (Wilson et al. 1978). 

The 1993 survey of benthic invertebrates found that more species were present, and in greater 
numbers, in the northern half of the Sound compared to the southern half.  More species were found in 
the northern half of the Sound in 1993 compared to 1978, yet the reverse was found for the southern 
half of the Sound.  In 1993, the bivalve Solemya—which prefers low oxygen conditions—was also 
found in the southern half of the Sound. 

Two acknowledged marine pests have also been found in the benthic fauna of Cockburn Sound:  the 
European fan worm Sabella cf. Spallanzanii, and the Asian date mussel Musculista senhousia. 

8.1.8 Fish 

Dybdahl (1979) estimated that there were about 130 species of fish and 14 large crustacean and 
mollusc species in Cockburn Sound.  Fisheries WA4 have provided the following list that indicates 
(but is not limited to) the commercially/recreationally important species known to frequent various 
habitats in the Sound: 

• Open (deep) water.  Snapper, pilchards, bonito (also dolphins, seals and penguins). 

• Shallow water with sandy seabed.  Whiting, juvenile King prawns, anchovies, blue sprat, and 
whitebait. 

• Seagrass meadows.  Leatherjackets, wrasse, crabs, herring. 

• Jetties and groynes.  Herring, yellow tail, scad, trevally, mussels. 

Earlier work by Pen (1977) also suggests that the deep basin is an important habitat for whiting, squid, 
cuttlefish, butterfish, sand skipjack, crabs and snapper. 

There is a lack of detailed studies on fish nursery areas within the Sound.  Larval fish communities in 
seagrass meadows were studied as part of the SMCWS (Jonker 1993), but there is little information on 
other habitats.  It was found that meadows in Mangles Bay had similar species but significantly greater 
numbers of larvae than meadows off eastern Garden Island.  This was attributed to greater food supply 
(i.e. higher phytoplankton levels), increased shelter due to the higher epiphyte loads, and greater 
retention of larvae due to the calmer waters of Mangles Bay compared to the Garden Island site. 

Although there is little information on fish nursery areas within the Sound, the breeding success of the 
species listed above would be affected by adverse impacts on their feeding grounds.  The opinion of 
Fisheries WA is that both feeding areas and nursery areas are important in affecting fish populations, 
and that the whole of Cockburn Sound is significant as a fish nursery/habitat. 

8.1.9 Zooplankton 

Zooplankton in Cockburn and Warnbro sounds were studied from 1992 to 1994 as part of the 
SMCWS, and were found to be typical of temperate coastal regions, apart from large blooms of 
radiolarians during late winter and early spring (DEP 1996b).  Zooplankton in Cockburn Sound from 

                                                      
4
  Provided by Eve Bunbury, Fisheries WA, after discussions with Fisheries WA personnel. 

WCO0206desalEPSFinal 3.doc  Welker Environmental Consultancy 



  Page 43 

1992 to 1994 were about twice as abundant as zooplankton in Warnbro Sound, presumably in response 
to the greater food supply (phytoplankton). 

8.1.10 Marine mammals, reptiles and seabirds 

A resident population of bottlenose dolphins (Tursiops sp.) lives in Cockburn Sound, and has become 
a popular tourist attraction.  About 180 animals have been identified as using Cockburn Sound, and 
approximately a quarter of these are adult females with calves, which is unusually high for dolphin 
populations (Donaldson5, unpublished data). 

At least 12 species of seabirds are found in the Cockburn Sound/Warnbro Sound area, but as the 
eastern shores of Cockburn Sound are heavily developed, they are of far less importance as a nesting, 
feeding and roosting area than the Shoalwater Islands Marine Park and Garden Island.  Numerous 
migratory birds utilise the sound, some of which are listed listed under JAMBA/CAMBA. 

A small colony of Little Penguins Eudyptula minor (maximum 50 adults) has been established in 
limestone walling at Careening Bay since at least 1986.  Regular migratory birds utilising Cockburn 
Sound include the Fairy Tern Sterna nereis and the Bar-tailed Godwit Limosa lapponica.  Migratory 
birds that may utilise Cockburn Sound on a transitory basis include the Great Egret Egretta alba, the 
Eastern Reef Egret Egretta sacra, White-bellied Sea Eagle Haliaeetus leucogaster, the Ruddy 
Turnstone Arenaria interpres, the Caspian Tern Sterna caspia and the Crested Tern Sterna bergii.  
Young Australasian gannets also tend to feed in the Sound until mature and then return to New 
Zealand (Bob Goodall pers. Com.). 

Loggerhead, Leatherback and Green turtles sometimes stray, as far south as Cockburn Sound but this 
is rare. 

8.1.11 Social and Cultural 

Cockburn Sound is an extremely popular area for social uses, which include: 

• recreational fishing; 

• water sports (swimming, boating, yachting, diving, windsurfing, skiing); and 

• coastal use (beach activities, use of boat ramps). 

In the waters adjacent to the CBH Jetty, recorded social uses include water skiing, recreational fishing, 
beach access and boat launching facilities. In addition, Cockburn Sound is also important for social 
values of aesthetics, maritime heritage (its association with early settlement in WA and the presence of 
four historic wreck sites) (DAL 2001).  The waters immediately surrounding the KPS and CBH jetty 
are in an industrial exclusion zone, precluding recreational use of the area (DAL 2001). 

8.1.12 Industrial activity 

There are two industrial process water outlets in the vicinity of the East Rockingham CBH jetty: the 
TiWest outlet and the CSBP outlet.  The effluent at both outfalls is less dense than receiving water 
densities and forms buoyant plumes, unlike the desalination effluent plume that will be denser than 
receiving waters and could potentially sink toward the seafloor if not adequately mixed. 

The KPS site is inherently close to Western Power’s Kwinana/Cockburn Power Station and Alcoa 
World Alumina Australia’s Kwinana Alumina Refinery. 

                                                      
5
  Rebecca Donaldson, Ph. D. researcher at the School of Biological Sciences, Murdoch University 
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8.1.13 Aboriginal heritage 

The State Register of Aboriginal Sites records Site ID 3776, designated as the ‘Indian Ocean’, which 
corresponds to the area of water between the mainland and Rottnest, Carnac and Garden Islands and 
Cockburn Sound.  The site concerns Aboriginal mythology about the creation of the islands, especially 
Rottnest, during the sea level rise that took place about 10,000 years ago.  Any impact on the 
Cockburn Sound, including intake or out-fall pipes, would require Ministerial consent under 
Section 18 of the Aboriginal Heritage Act (1972). This recorded site (Indian Ocean) will be influential 
with regards to approving development of the desalination plant. 

8.1.14 Social use of marine habitat 

There are three main commercial fisheries in the Cockburn Sound region: 

• crabbing, 

• mussel farms; 

• wild catch mussel harvesting; and 

• beach bait fish netting. 

Crabbing is the largest commercial fishery in Cockburn Sound and catches have been growing since 
the late 1970’s.  There are three wild catch commercial licences for the collection of mussels 
(Mytilus edulis) within Cockburn Sound.  The beach bait fish netting principally targets three species 
of bait fish:  pilchards (Sardinops sagax neopilchardus), anchovies (Engraulis australis fraseri) and 
white bait (Hyperlophus vittatus). 

The waters adjacent to the CBH Jetty are used for water skiing, recreational fishing, beach access and 
boat launching facilities.  Recreational activities are prohibited near the existing KPS discharge 
infrastructures.   

Mussel farms 

Mussel farming is currently the only aquaculture activity in Cockburn Sound.  Production commenced 
in 1988 to overcome the declining catches of the wild mussel fishery and to provide a more consistent 
quality and source of product.  Currently 690 tonnes of mussels are produced annually from three 
lease areas:  Southern Flats, CBH Grain Jetty and north Garden Island.  Regular monitoring is required 
to ensure that there is no loss in growth or quality of aquaculture species caused by changes in water 
quality 

8.2 EPA OBJECTIVES 

The EPA normally applies the following objective to the assessment of proposals that affect the 
marine environment.  These objectives are considered relevant to this assessment. 

• To not adversely affect the overall quality of water and sediments of Cockburn Sound. 

• To not adversely affect the ecological function, abundance, species diversity and habitat types in 
Cockburn Sound. 

• To not threaten the protection of remaining seagrass meadows in Cockburn Sound. 
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8.3 ASSESSMENT FRAMEWORK OR POLICY CONTEXT 

8.3.1 Cockburn Sound management 

The EPA has identified the following issues regarding water quality and marine habitat in EPA 
Bulletin 907 (The Marine Environment of Cockburn Sound) that need to be addressed through 
coordinated management action (EPA 1998a): 

• continued reductions of waste inputs from point sources direct to the Sound; 

• incorporate marine environmental constraints in planning and management, including planning 
conditions for no discharge either via groundwater or directly to the Sound; 

• avoid any further loss of seagrasses in the Sound (considered paramount by the EPA); and 

• consider the cumulative environmental implications on the Sound, taking into account the 
relationship between the proposal and the existing and planned future uses in Cockburn Sound, 
when a project has the potential to affect the marine environment. 

The Minister has endorsed the strategic environmental advice set out in Bulletin 907 and encouraged 
both Government and proponents of development proposals to adopt the advice as a guide for 
considering cumulative impact issues in the marine environment of Cockburn Sound. 

In accordance with the requirements of the Environmental Protection Act 1986, the EPA expects to 
see that plans, proposals and management undertaken in Cockburn Sound and its land catchment areas 
are consistent with the principles of ecologically sustainable development. 

The conservation significance of fauna species potentially affected by the proposal should be assessed 
in consideration of listings under: 

• International convention (JAMBA/CAMBA); 

• Commonwealth legislation (EPBC Act); 

• State legislation (Wildlife Conservation Act); and 

• CALM Priority lists. 

8.3.2 Mixing zones 

The Draft Environmental Protection (Cockburn Sound) Policy (EPP) 2001 describes a mixing zone as 
a clearly defined area around an effluent discharge point where the effluent is actively diluted with 
waters in the receiving environment (EPA 2001).  Within the mixing zone, no water quality criteria are 
defined for physical and chemical stressors, with the exception of a select few contaminants that may 
potentially bioaccumulate.  It is at the boundary of the mixing zone that water quality criteria ('trigger 
values') are defined and need to be met to ensure the quality of nearby waters does not deteriorate as a 
result of effluent discharge. 

With regard to the allocation of mixing zones in Cockburn Sound, the Draft EPP states: 

‘This maximum cumulative water surface area will be expressed as a percentage of the total water 
surface area east of the boundary between the High protection area and the Moderate protection area 
on the eastern side of Cockburn Sound.  At this stage the EPA anticipates this figure would not exceed 
5%.’ 

The total mixing zone area allocated for Cockburn Sound will be based on the results of numerical 
modelling work conducted for this region. Ecological significance of the total area allocated to mixing 
zones as defined by the EPP will not be given consideration during this process.  
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In the case of a point source discharge to the Cockburn Sound marine environment there is a 
requirement to delimit an agreed mixing zone in which the guideline criteria are not met.  This zone 
usually encompasses the near-field and mid-field regions of dilution to allow for the plume to mix 
through the water column.  There is no set procedure for sizing a mixing zone around a discharge.  
The boundaries of a proposed mixing zone are set according to an estimated distance from the 
discharge point at which point defined water quality guidelines will be met, as predicted by numerical 
modelling of the discharge. 

8.3.3 Water quality criteria/guidelines 

The Australian and New Zealand Environment and Conservation Council (ANZECC) together with 
the Agriculture and Resource Management Council of Australia and New Zealand (ARMCANZ) have 
recently released a set of water quality guidelines for the protection of marine ecosystems 
(ANZECC/ARMCANZ 2000).  For this to be achieved, two levels of guideline trigger values are 
recommended: 

• low-risk guidelines below which there is a low risk that adverse biological effects will occur; and 

• high-risk guidelines above which there is a significant risk that adverse biological effects will 
occur. 

Between the two levels of risk is an element of uncertainty as to the potential for adverse biological 
effects to occur. It is recommended by the guidelines that when physical and chemical stressors are at 
levels between the low-risk and high-risk guidelines, further site-specific investigations should be 
conducted.  ANZECC/ARMCANZ (2000) recommend deriving low-risk trigger guidelines by 
measuring the statistical distribution of water quality indicators either at a specific site, or alternatively 
at an appropriate reference system.  An appropriate statistical distribution to derive trigger values 
would require data collected over two years of monthly sampling.  Ideally, trigger values for water 
quality indicators would be developed for each month (i.e. a total of 12 low-risk trigger values).  
Trigger values for physical and chemical stressors should be defined in terms of the 80th percentile of 
values obtained from an appropriate reference system (this is because the outlet will be located in an 
E3 "moderate level of protection zone"). 

The ANZECC/ARMCANZ guidelines provide a comprehensive list of recommended low-risk trigger 
values for physical and chemical stressors in water bodies, broken down into five geographical regions 
across Australia and New Zealand, including south-western Australia.  Of the physical stressors, 
salinity is identified and low-risk trigger values are provided for upland and lowland rivers, lakes, 
reservoirs and wetlands, however, no salinity low-risk trigger values have been derived for the marine 
environment. 

Salinity criteria 

There is at present, no specific criterion (or criteria) for salinity excursions in WA coastal waters 
(DAL 2002).  However, the ANZECC/ARMCANZ (2000) national water quality guidelines do 
provide some guidance on this matter. 

These guidelines provide the following advice on deriving trigger values for physical and chemical 
stressors in marine waters (page 3.1-5, volume 4): 

‘For physical and chemical stressors and toxicants in water and sediment, the preferred approach to 
deriving trigger values follows the order:  use of biological effects data, then local reference data 
(mainly physical and chemical stressors), and finally (least preferred) the tables of default values 
provided in the Guidelines.  (While the default values are the least preferred method of deriving 
trigger values, it is conceded that these will be most commonly sought and applied until users have 
acquired local information).’ 
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Salinity criteria can be derived from biological effects information.  Ideally the setting of protective 
water quality criteria requires sufficient information on the chronic (long-term) effects of exposure of 
organisms to select values for which no effects have been observed, and then apply a further safety 
factor. 

To date, this procedure has not been undertaken for salinity in WA coastal waters. 

An appropriate statistical distribution to derive low-risk trigger values would require data collected 
over two years of monthly sampling and would be developed for each month.  Trigger values to 
provide a high level of protection for physical and chemical stressors is defined in terms of the 80th 
percentile of values obtained from an appropriate reference system (DAL 2000). 

Table 15 provides monthly low-risk trigger values for salinity that have been derived from data 
collected at a reference site in the north of Cockburn Sound.  The site has been monitored with varying 
temporal resolution over the past five years, with surveys including comprehensive salinity profiles.  
This shows that there is very little variation between the median and 80th percentile values calculated 
for each month.   

Table 15 Low-risk trigger values for salinity for a long-term monitoring site within 
Cockburn Sound. 

Month Median Low-Risk Trigger Value1 (80th 
Percentile) # Data Points 

January 34.92 35.24 68 
February 36.48 36.49 184 
March 36.80 36.80 45 
April 36.6 36.6 11 
May 35.28 35.35 357 
June 34.75 34.8 11 
July - - - 
August 33.7 34.65 21 
September - - - 
October 35.09 35.1 89 
November 35.33 35.39 270 
December 35.65 35.68 77 

1From DAL (2002).  Salinity throughout this EPS is referred to without units according to the Practical Salinity Scale.  On this 
scale salinity is defined as a ratio of conductivities and therefore cannot have units.  Seawater typically has a salinity in the 
range of 34–36. 

Draft Environmental Protection (Cockburn Sound) Policy 

The Draft Environmental Protection (Cockburn Sound) Policy (Draft EPP) defines a series of levels of 
protection in the waters of Cockburn Sound, including: 

• E2:  High protection 

• E3:  Moderate protection 

The Draft EPP has translated the low-risk criteria for salinity for the E2 level of protection to be within 
the 80th percentile of deviation from the median.  This implies that a maximum change in salinity for 
E2 zones in Cockburn Sound (see Table 15) is 0.8.  Similarly, for moderate levels of protection, (E3 
zones) it has been considered that the 95th percentile of deviation from the mean should be the trigger 
level, which for Cockburn Sound, is a change of salinity of 1.5. 

The dilutions that will be required of the discharge from the desalination plant when applying these 
arbitrary and statistically derived trigger levels are: 
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• E2 – 0.8 change in salinity requires 37 dilutions; and 

• E3 – 1.5 change in salinity requires 19 dilutions. 

Aquaculture water quality guidelines 

The increasing importance of aquaculture is recognised in the National Water Quality Management 
Strategy (ANZECC/ARMCANZ, 2001) as it provides specific criteria for protecting aquaculture 
species.  These criteria have been incorporated into the Environmental Protection Policy for Cockburn 
Sound as a basis for determining an appropriate level of water quality for existing and future 
aquaculture activities in the Sound (CSMC, 2001). 

The mussel industry requires relatively deep water, good circulation, excellent water quality (low 
levels of faecal bacteria, contaminants, and toxic species of phytoplankton), and sufficient 
phytoplankton for the mussels to feed on. 

8.4 POTENTIAL SOURCE OF IMPACTS 

The aspects of the proposal that may potentially impact on marine water and sediment include: 

• Discharge of seawater return (seawater with TDS that has been concentrated to almost double 
as a consequence of the desalination process) to receiving waters may produce seawater with 
higher salinity and metal concentrations, which could affect marine flora and fauna. 

• Discharge of chemicals used in the RO process and maintenance of plant may potentially 
adversely affect water quality and cause of contaminants in nearby sediments. 

• Intake of feed water for desalination could present a hazard to resident fauna. 

• Construction of intake and discharge infrastructure may disturb sediments and degrade 
significant marine habitat and alter coastal processes in the Sound. 

Nutrient enrichment and contamination by TBT are the principal water and sediment quality issues 
facing Cockburn Sound.  These are not issues arising from the desalination proposal as there will be 
no associated release of nitrogen or TBT to the marine environment or alteration of local 
hydrodynamics. 

8.5 CONSEQUENCES AND MITIGATION MEASURES 

A study on the marine impacts associated with the construction of the desalination plant assessed the 
following (DAL 2002): 

• disturbance of marine environment from construction of intake and outfall structures; 

• potential extent of influence and impacts of the Water Corporation’s desalination discharge at 
proposed sites; 

• potential impact of feedwater intake on fish stock; 

• significance of these impacts; and 

• preliminary management plan to mitigate any impacts. 

A primary component of this study was to model the dispersion of the discharge and assess its likely 
affects on water quality, sediment and marine biota. 
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8.5.1 Discharge of high salinity seawater 

To produce 100 ML/day of potable water, the desalination plant will have to intake approximately 
220 ML of seawater and discharge approximately 120 ML of high salinity seawater, with a salt 
concentration of up to 65 (measured as 65 grams of Total Dissolved Solids (TDS) per litre)6, which is 
approximately 80 % greater than that of seawater (typically 34 to 36), into the ocean.  Water with 
higher than normal salt concentrations in the Cockburn Sound could potentially affect biota not 
tolerant of elevated salt levels. 

It is expected that the desalination discharge characteristics will not vary significantly between 
seasons, and will have the properties shown in Table 16.  The discharge will be a negatively buoyant 
plume and hence injection upwards into the water column from the diffuser will be beneficial for 
mixing.  The addition of cooling water from a co-located gas fired power station for the East 
Rockingham will not substantially alter the characteristics of the total discharge. 

Table 16 Typical discharge characteristics of the desalination plant 

Parameter Discharge characterisitics 

Flow (ML/d) 120 

Salinity (psu) 65 

pH 6-8 

Temperature (oC) Increase of less than 2 degree above ambient 

Anti-Scalant (mg/L) 6-9 

**KPS discharge presently varies between around 7-12 degrees delta-T 

Modelling approach 

Numerical modelling was undertaken to provide a detailed understanding of the dilution and 
dispersion of the discharge in the receiving environment at the two following two sites (DAL 2002 - 
see Appendix 1): 

• CBH site in Cockburn Sound; and 

• KPS site in Cockburn Sound. 

There are generally three regions of dilution that can be used to characterise a plume: 

• The near-field—within which the momentum of the plume is arrested while rapid initial dilution 
is achieved and the plume becomes advected by the receiving waters; 

• The mid-field—within which the plume is mixed vertically and further dilution occurs; and 

• The far-field—within which the plume spreads laterally with even further, but generally slower 
rates of dilution. 

The prediction of near-field and mid-field dilution and advection of the discharge at these two sites 
was undertaken using analytical techniques and the far-field dispersion of the plume was modelled 
using conducted using the Environmental Fluid Dynamics Code (EFDC) model of Cockburn Sound. 
This model has been used by the DEP for the assessment of industrial discharges to achieve a 
minimum of 37 dilutions in the near field.   

                                                      
6
 Salinity throughout this EPS is referred to without units according to the Practical Salinity Scale.  On this scale salinity is 

defined as a ratio of conductivities and therefore cannot have units.  Seawater typically has a salinity in the range of 34–36. 
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This is a highly conservative criterion, with no reliance placed on further dilution that is known to 
occur in the mid-field area.   

Modelling outputs 

The modelled bottom salinity in summer and autumn has been determined for the discharge of 
desalination effluent from a submarine outlet with a diffuser at the CBH jetty (Figure 13) and KPS 
sites (Figure 14).  The red line in Figures 13 and 14 is the designated boundary between the High 
Protection (E2) and Moderate Protection (E3) zones. 

The modelling suggests that the desalination discharge will influence salinity only in the immediate 
vicinity of the discharge and in a very limited manner.  Changes from ambient salinity will be 
restricted to less than 0.8 after initial dilution through the use of a diffuser at both sites.  This will 
readily meet the proposed criteria for the protection of E2 and E3 zones.  These small changes in 
salinity over a relatively small spatial scale (mixing zone <100m radius) will not be detrimental to the 
water quality in Cockburn Sound where greater changes in salinity occur over larger areas naturally, 
on a daily and seasonal basis.  There will be no detrimental impacts on the water quality of Cockburn 
Sound due to the difference between the salinity of the discharge and that of the Sound.   

Impact on marine biota 

The results of modelling the concentrated seawater plume dispersion were assessed in context of the 
capacity of marine fauna and flora to tolerate the resulting predicted levels of salinity. 

As the discharge is a negatively buoyant plume, benthic habitats within the vicinity of the outlet are of 
most interest.  Benthic habitats near the discharge outlets include sedentary/sessile invertebrates found 
in bare and vegetated sediments for the two sites being considered in this proposal.  Therefore, it is 
necessary to understand the tolerance of these communities to changes in salinity in the marine 
environment. 

Salinity changes may affect aquatic organisms in two ways: 

• direct toxicity through physiological effects - both increases and decreases in salinity can have 
adverse effects; and 

• indirectly by modifying the species composition of the ecosystem and affecting species that 
provide food or refuge. 

Walker (1989) reviewed available information on seagrass communities found at Shark Bay, a 
sheltered embayment with salinities naturally higher than those of ambient seawater.  Two seagrass 
species common to Perth’s Coastal Waters are also found at Shark Bay, Posidonia australis and 
Amphibolis, and physiological investigations of these species found maximum growth rates at a 
salinity of 42.5.  Densest covers of seagrass meadow found in the region occurred at salinities between 
40 and 50. 
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Autumn – 95% Bottom        Summer – 95% Bottom 

     
Autumn – 50% Bottom      Summer – 50% Bottom 

     
Autumn – 5% Bottom      Summer – 5% Bottom 

     

Figure 13 Dilution fields for a desalination plume discharged from a submerged 
diffuser offshore from CBH 
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Figure 14 Dilution fields for a desalination plume discharged from a submerged 
diffuser offshore from KPS 
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There is a substantial amount of information describing the tolerance of organisms in the Swan-
Canning and Peel-Harvey estuarine systems to changes in salinities.  However, there is no information 
describing the tolerance of marine organisms in Perth’s Coastal Waters to changes in salinity, 
particularly increases, and very little in the national and international literature.  Information on the 
infauna found in the Peel-Harvey estuarine system shows benthic invertebrates tolerant of 
hypersalinities that occur naturally in the system with salinities of 50 recorded by the end of summer 
(Tom Rose7 pers com.).  However, the transferability of estuarine organism salinity tolerance to same 
species occurring in nearby marine environments is uncertain. 

The significance of the predicted salinity levels resulting form the discharge have been assessed in 
context of the tolerance of flora and fauna in the vicinity of the outfall. 

Proposed mixing zone for the desalination plant 

Results of the numerical modelling of the desalination discharge indicate that a mixing zone of 100 m 
in radius would allow background environmental criteria to be met at the edge of the mixing zone at 
both the proposed CBH and at the KPS site when a submarine outlet and diffuser is used.  A mixing 
radius larger than 100 m would be required if seawater return from the desalination plant was mixed 
with the cooling water discharge from the KPS. 

At present the total area allocated as a low protection area in Cockburn Sound is 1,252 ha, 
encompassing 52.54 ha (or 4.12% of the area) of mixing zones from existing industry.  If a mixing 
zone of 100 m in radius were provided for the proposed desalination discharge, this would add a 
further 3.14 ha of mixing zone to the region, increasing the total area occupied by mixing zones to 
4.45% of the region. 

The mixing zone size has been derived from numerical modelling results generated using the EFDC 
model.  This model has an inherent grid cell size of 100 m by a 100 m.  Therefore, these results are 
coarse, and as such the estimate of the mixing zone discussed here should also be considered as 
conservative. 

Significance to marine habitat and biota 

Previous research has indicated that seagrasses and benthic organisms are tolerant and potentially 
benefit from salinity levels of 40.  The small changes predicted to occur (less than 1 from ambient 
levels) will not result in any direct or indirect adverse impacts on seagrasses (remote from the East 
Rockingham and KPS sites), reef or bare sand environments and associated biota due to any increases 
in ambient salinities. 

Equally, the high salinity seawater discharge will not affect the productivity of the mussel farms 
adjacent to the CBH jetty in East Rockingham.  The is because salinity changes (no more than 0.4 to 
0.6 above ambient salinity) in proximity to the mussel farms will be well within the tolerance (at least 
5 above ambient salinity) of these organism and have no potential to affect growth.  There is no threat 
to the quality of the mussels as a food source as a result of the high saline seawater discharge. 

Once the plant is operational, the Water Corporation is committed to monitor in proximity to the ocean 
outlet, as done for the current Water Corporation PLOOM program, to demonstrate the levels are 
generally as predicted. 

                                                      
7
 Dr Tom Rose, Principal Environmental Officer, Water and Rivers Commission. 
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8.5.2 Metals contaminants in discharge 

Naturally, marine waters have background metal concentrations.  Metal concentrations in the 
desalination discharge are expected to increase by approximately 1.85 times, due to the extraction of 
freshwater and the subsequent concentration of other physico-chemical parameters naturally found in 
marine waters (DAL Science and Engineering 2002) at the end of the pipe. 

Background concentration ranges of a number of metals as measured in Australian marine waters are 
provided in Table 17 (ANZECC/ARMCANZ 2000).  In addition, the metal concentrations anticipated 
in the seawater return prior to discharge (i.e. before initial dilution upon mixing with receiving 
waters), are shown and compared to the ANZECC/ARMCANZ (2000) recommended water quality 
guidelines for, 95% protection of species (a high level of protection as expected for the greater area of 
Cockburn Sound), and for 80% protection (the level of protection as expected for mixing zones).  
Possible exceedances in the seawater return prior to discharge are shown in bold. 

Table 17 Background metal concentrations (in µg/L) measured in Australian waters 
(ANZECC/ARMCANZ 2000) 

ANZECC/ARMCANZ METAL BACKGROUND 
CONCENTRATION 

DESALINATION 
DISCHARGE 

CONCENTRATION 95% Protection 80% Protection 

Arsenic (AsIV) 1.0–1.6 1.86–2.9 13 140 

Cadmium 0.002–0.7 0.004–1.3 0.2 0.8 
Copper 0.025–0.38 0.04–0.7 1.4 2.5 

Chromium (CrVI) 0.062–0.1 0.12–0.18 1.0 40 

Iron No Information No Information No Guideline No Guideline 

Lead <0.006–0.03 <0.01–0.06 3.4 9.4 

Manganese No Information No Information 1,900 3,600 

Mercury (Inorganic) No Information No Information 0.6 5.4 

Nickel 0.13–0.5 0.24–0.93 11 17 

Silver <0.0005 <0.0009 0.05 0.2 

Zinc <0.022–0.1 <0.04–0.18 8.0 31 

 

As can be seen from the information provided, cadmium concentrations slightly exceed the criterion as 
recommended by ANZECC/ARMCANZ (2000).  However, after initial dilution of the seawater return 
upon discharge (dilution of approximately 1:37), cadmium concentrations are expected to be less than 
0.03 µg/L, and therefore within the recommended guideline for 95% species protection as required for 
Cockburn Sound waters. 

8.5.3 Discharge of chemicals used in the RO process 

A number of chemicals will be required for efficient operation of the desalination plant.  These 
include: 

• ferric chloride for pre-treatment of intake water. 

• anti-scalant that will be continuously dosed to the reverse osmosis (RO) feed line; 

• those required on an intermittent basis for cleaning of the filtration system (e.g. biocide, sodium 
hypochlorite), if required, and RO (e.g. acidic detergent) membranes; and 

• those required for preservation of membranes during membrane shutdowns. 

Sodium metabisulphite will be added to the discharge to destroy residual chlorine. 
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Ferric chloride 

There will be a low concentration of iron hydroxide (breakdown product of ferric chloride) in the 
backwash water.  The final concentration of iron hydroxide in the seawater return will be diluted so 
that any discoloration of the discharge is anticipated to be insignificant.  The CEMP will provide detail 
on the management of this issue.  

Anti-scalant 

The active ingredient in the anti-scalant proposed for use in the RO system (Occtech product “OEC-
AS-1000”) is phosphinocarboxylic acid and does not contain heavy metals or designated hazardous 
substances.  It has no potential to bioaccumulate and ultimately degrades to harmless natural by-
products (carbon dioxide and phosphorus oxides). 

Anti-scalant concentrations prior to the discharge from a diffuser, are expected to be between 6 and 
9 mg/L.  The concentration following initial dilution through a diffuser will be approximately 37 times 
less again with resulting anti-scalant concentrations at approximately 0.17-0.25 mg/L at the edge of 
the mixing zone.  Therefore there will be no discernible impact on the water quality of Cockburn 
Sound due to the use of anti-scalant following discharge from a diffuser. It is not likely to be harmful 
to marine biota given the low toxicity and low initial concentration (DAL 2002). 

The Water Corporation is committed to undertake eco-toxicological testing of the anti-scalant to 
demonstrate the very low potential for the anti-scalant to have significant ecological impact.  

Backwash 

The filtration system will be backwashed with 12% w/w sodium hypochlorite solution.  The 
neutralization of the solution and subsequent dilution on discharge will be such that it will be 
undetectable in the waters surrounding the outfall.  The constituents of the solution are naturally found 
in the ocean and this additive is not considered to have any potential to cause any degradation of water 
quality or affect biota. 

Filtration and membrane cleaning 

The chemically enhanced cleaning of both filtration and RO membranes (with acidic detergent) will 
occur about four times a year.  The acid detergent proposed for use (“OEC-MT-3000”) comprises a 
blend of organic acids, low foam surfactants and wetting agents. 

The active ingredient is sulphamic acid, which is relatively benign compared to mineral acids (e.g. 
sulphuric acid and hydrochloric acid) and hydrolyses to ammonium bisulphate in aquatic 
environments.  Ammonium sulphate would dissociate immediately and both ions are naturally 
abundant in seawater.  However, after the cleaning operation the solution will be neutralised by the 
addition of sodium hydroxide and discharged into the sewer.   

Biocide 

Biocide is required to control microbiological growth that may impair membrane efficiency and will 
be added to the UF and RO systems whilst not in operation, at approximately weekly intervals.  The 
biocide proposed for use (Occtech “OE-BIO-2000”) is a non-oxidising, broad-spectrum (i.e. it kills 
bacteria, fungi, yeast, blue-green algae and true algae) fast-acting biocide that contains the active 
ingredient 2,2-dibromo-3-nitrilopropion amide (DBNPA).  The product contains no heavy metals, and 
rapidly (in less than a day under neutral pH and normal plant operating temperatures) decomposes to 
harmless natural by-products (carbon dioxide, ammonium and bromide) in aquatic environments, 
principally through its mode of action with organic contaminants and pH dependant hydrolysis.  
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DBNPA has been registered with the US EPA for use in ‘once through’ cooling systems because of its 
environmental profile. 

The use of biocides is not expected to be detrimental to the water quality of Cockburn Sound or have 
any effect on marine biota.  The Water Corporation will however conduct its own eco-toxicity tests on 
the biocides to demonstrate the very low potential for the biocide to have significant ecological impact 
at the concentrations present in the discharge. 

Membrane preservation 

The detailed usage and management of preservation chemicals for the RO membranes has yet to be 
determined but these matters will be addressed in detail in the CEMP. 

Impact of chemicals on sediments and water quality 

There is no potential for bioaccumulation of contaminants of concern in nearby sediments due to the 
volatile nature of the active ingredients of the anti-scalant and biocide present in the discharge.  
Deterioration in the quality of sediments in the vicinity of the outlet is not anticipated from this 
proposal. 

However, the Water Corporation is committed to undertake periodic surveys of sediment quality in the 
vicinity of the desalination discharge to confirm this assumption. 

The fate and breakdown of any residual chemicals in the seawater return including any potential to add 
significantly to nitrate, nitrogen or phosphate loading to Cockburn Sound, will be addressed in detail 
in the CEMP.  Preliminary assessment of various additives indicates that there should be no significant 
effect on water quality, including nitrogen and phosphate levels in the Sound.  

Impact of chemicals on aquaculture 

The described chemicals are not a potential threat to the mussel farms adjacent to the CBH jetty as 
they are either readily biodegradable in their discharged form, and/or are neutralised prior to discharge 
such they have no potential for impact to marine biota.  The chemicals to be used have an extremely 
low potential for bioaccumulation in marine organism tissue.  The Water Corporation will use sentinel 
organisms as part of the ocean monitoring program to assess bio-accumulatory effects on marine 
organisms. 

8.5.4 Intake of feedwater 

The water velocity at the entrance to the intake pipe will be similar to that for the proposed Burrup 
Desalination Plant, approximately 0.1 m/s.  For environmental, operational and human safety reasons, 
the entrance to the pipeline will need to be screened to prevent marine life and debris being drawn into 
the plant and to allow safe underwater inspection of the intake.  If water velocities are kept below 
typical natural velocities in the region then entrainment of marine species should not be a significant 
issue.  Wind driven currents along the coast are in the range of 1–10 cm/s and therefore it is suggested 
that if velocities at the screen surface are kept to 1 cm/s or less, small fish will be able to swim away 
from the intake. 

There are a number of techniques used to keep velocities down to acceptable levels; the simplest is to 
place fixed screens around the intake.  However, issues with bio-fouling of such screens means that 
more complex systems involving travelling screens or self cleaning screens are often deployed. 

It is likely that, similar to the desalination intake planned for the Water Corporation Desalination Plant 
on the Burrup Peninsula, the screen will be constructed from a copper nickel alloy to minimise growth 
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of organisms on the screen.  An air scour system fitted to each screen would be used to remove 
accumulated debris from the outside of the screen. 

Another technique is to have only a coarse screen at the end of the pipe (for human safety) and have a 
stilling tank area upstream where velocities are lower and fish are excluded from the region leading to 
the plant and can swim out of the system.  These systems are used where fish screens cannot be 
economically maintained at the point where water is initially extracted.  Travelling screens may then 
be placed between the tank and the plant. 

The methodology employed for screening will be dependent on the location for extraction.  The 
proponent commits to having a suitable screening system in place that will meet current best practice 
for screening in marine ecosystems.  The final design of the screening system and the maximum intake 
velocities will be submitted to the DEP for approval prior to construction as part of the CEMP. 

8.5.5 Intake and discharge structures 

Potential impacts of the intake and discharge structures can be divided into those resulting from 
construction and those from the ongoing presence of the structures in the marine environment. 

Construction 

Construction activities are likely to cause physical disturbance to the seabed during site preparation 
and pipeline/ diffuser installation.  The construction of the pipeline and intake/discharge structures will 
not have a significant effect on marine habitat in the context of Cockburn Sound for either the KPS or 
CBH jetty sites, as: 

• there are no seagrass meadows in the areas in which the structures will be built; 

• any effect on benthic invertebrate fauna will be extremely localised and will not cause any 
permanent hindrance for their return; and 

• activities associated with the sinking of the pipeline beneath sediments and the construction of the 
structures will not be adverse to the presence of mobile vertebrate fauna (i.e. they will be able to 
avoid interaction with the associated construction equipment due to their natural aversion of 
human activities). 

The impact of construction will be controlled by restricting the working width to only that necessary 
and examining the geotechnical parameters of the sites closely to avoid any potential for instability 
due to excavations.  Details of management of construction will be provided in the CEMP. 

Operational 

The effects on coastal processes of the ongoing presence of the structures will be minimal.  The 
proposal will not impact on the littoral transport in the region as intake and discharge outlet pipelines 
are submerged.  There will be no build up of sands and sediment along the coast, such as that occurs in 
association with groynes. 

The discharge pipeline will terminate at the discharge outlet (diffuser).  The design of the diffuser has 
not been finalised but is likely to be similar to that shown in Figure 12, with numerous risers projected 
from the discharge pipeline.  The final design will be such to prevent sediment building up around the 
structure. 

8.6 MONITORING 

A Water Quality Management Plan (WQMP) will be prepared in consultation with the DEP to monitor 
the level of dilution of the plume.   
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Testing of the discharge for toxicity to marine life, including invertebrates, at various concentration 
levels will be undertaken and the results reported to the DEP. 

The WQMP will also include: 

• a contingency plan that outlines procedures to be followed in the event that such contamination 
does occur; and 

• regular monitoring of the TDS and temperature of water surrounding the outfall and at a nearby 
permanent reference point. 

8.7 PROPONENT COMMITMENT 

The proponent has made the following commitments regarding the marine environment: 

Prepare a Water Quality Management Plan (WQMP), as part of the CEMP.  The WQMP will include: 

• procedures to mitigate potential impacts of construction of the discharge pipeline; 

• a monitoring program for TDS and temperature of water surrounding the outfall site and a nearby 
reference site, with sentinel organisms and other monitoring of habitat; 

• a contingency plan that examines the risk of contamination and procedures to mitigate any 
unanticipated impacts; and 

• an investigation program for examining the eco-toxicity of added chemicals in the high salinity 
seawater discharge. 

8.8 OUTCOME 

A mixing zone of 100 m in radius around the seawater return discharge point would allow background 
environmental criteria to be met at the edge of the mixing zone.   This will only add a further 3.14 ha 
of mixing zone to the region, increasing the total area occupied by mixing zones to 4.45% of the 
region. 

There will be no adverse impacts on the marine ecosystem associated with the desalination proposal.  
However, to confirm this finding the Water Corporation will prepare and implement a Water Quality 
Management Plan that will be developed in consultation with the DEP. 
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9. TERRESTRIAL FLORA AND FAUNA 

9.1 DESCRIPTION OF FACTORS 

In March/April 2002, Bennett Environmental Consulting Pty Ltd conducted a vegetation/habitat 
survey of the potential site for the Desalination Plant at East Rockingham (Bennett Consulting Pty 
Ltd 2002a), and a vegetation condition assessment along the proposed pipeline routes (Bennett 
Consulting Pty Ltd 2002b).  The KPS site is mostly cleared with available land highly modified by 
clearing and human activities.  Although the location of the desalination plant site within the KPS 
property has not yet been finalised, the site chosen will essentially be devoid of vegetation and have 
little in the way of flora or fauna values.  Consequently it was not surveyed as part of the preparation 
of the EPS.  If during final site selection, the KPS site is shown to contain remnant vegetation, a 
similar survey and assessment of conservation significance will be conducted. 

9.1.1 Vegetation and habitat 

East Rockingham 

A total of 39 species were recorded at the East Rockingham site, from 27 genera and 24 vascular plant 
families of which 20 species were weeds comprising nearly 50% of the total recorded.  No Declared 
Rare or Priority Flora was recorded, although a Spring Rare and Priority flora search would need to be 
conducted to confirm this. 

Two vegetation units, or communities, were found as shown in Table 18, classified according to the 
vegetation layer method as described in Bush Forever (Government of Western Australia 2000).  In 
the northwest section of the site the E. gomphocephala trees had good canopy cover although the 
understorey was mainly grass weeds.  A large area of this site had been burnt within the last three 
years with several Acacia rostelliferra seedlings in amongst the Closed Grassland of grass weeds. 

The condition of the vegetation varied between good to degraded as per the Condition Assessment 
methods of Bush Forever (Government of Western Australia 2000), and described in Appendix 2.  The 
areas where the canopy is dense have the potential to be restored, but the majority of the site is 
Degraded.  The vegetation considered in Good condition is at the southern end about 350 m from 
Office Road and along the eastern side.   

The site is a degraded example of vegetation representative of the Quindalup vegetation complex, as 
mapped by Heddle et al. 1980.  No communities found are listed as Threatened Ecological 
Communities or are of regional significance.  Approximately 48% of the original extent of the 
Quindalup Complex in the Perth Metropolitan Region (PMR), of which the site is representative, 
remains with just under half of this protected under Bush Forever. 

Table 18 Vegetation units at the East Rockingham site 

Vegetation units Dominant species 

East Rockingham  
Closed Tall Scrub to Low Open Shrubland of 
Acacia rostellifera over a Closed Grassland 

Shrubs – Acacia rostellifera, Hakea prostrata, Melaleuca huegelii subsp. 
Huegelli; Grasses - *Avena barbata, *Briza maxima, *Euphorbia 
terracina 

Open Forest of Eucalyptus gomphocephala over 
an Open Heath of Acacia rostellifera over a 
Closed Grassland 

Trees – Eucalyptus gomphocephala; Shrubs – Acacia rostellifera, 
Xanthorrhoea preissii; Grasses - *Avena barbata, *Hyparrhenia hirta 

* Weed species 
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KPS site 

The KPS site is completely degraded or modified with negligible remnant vegetation values and has 
not been subject to a vegetation survey. 

Vegetation along pipeline routes 

The pipelines to be installed as part of this proposal are all to be buried and are located within either 
the Quindalup or Cottesloe (Central and South) Vegetation Complexes.  More than 30% of the original 
extent of these complexes remains in the metropolitan area with more than 10% protected under Bush 
Forever.  Appendix 2 contains a summary of the vegetation communities and their condition along the 
pipeline routes proposed for the East Rockingham and KPS site options. 

The area of most significance will be on the edge of Lake Cooloongup, in the case of the proposed 
product pipeline for the East Rockingham site.  This is alongside a Bush Forever site and part of the 
Rockingham Lakes Reserve.  Although a large section of this reserve had been burnt within the last 12 
months, it appears to be in Good condition (Bennett Environmental Consulting 2002b).  The 
proponent will examine the potential for alternatively locating the pipeline on the eastern side of 
Mandurah Road at this location if encroachment into the Lake’s reserve is likely to be required. 

9.1.2 Fauna 

Three terrestrial species of special conservation significance, identified in the Cockburn Sound 
Pressure-State-Response Report (D.A Lord and Associates 2001), are likely to utilise the region in 
which the potential sites are located. 

• Quenda or Southern Brown Bandicoot (Isoodon obesulus fusciventer), which has recently been 
downgraded from Schedule 1 under the Wildlife Conservation Act to a Priority 4 species for 
conservation listed by CALM. It is known from several populations in the Cockburn Sound area 
including Woodman Point.  CALM currently regards this species as ‘Conservation Dependent’.  
It is considered likely to occur in remnant vegetation where the understorey remains intact.  The 
East Rockingham site is not likely to be of high importance to this species, but may be 
occasionally used for foraging where the species occurs in adjacent woodlands in better 
condition.  This species is not expected to occur at the Kwinana Power Station site because of the 
complete lack of linkage to suitable habitat.   

• Peregrine Falcon (Falco peregrinus), a Schedule 4 species.  The Peregrine Falcon is widespread 
across all of Australia, but only occurs at very low densities and with a patchy distribution.  It is 
known to favour coastal areas and open woodlands amongst other habitats and may be an 
occasional visitor to the area.  There is some potential for the Tuart woodland on the southern 
edge of the East Rockingham site to be occasionally utilised by this species.  The absence of 
woodland precludes this species occurring at the KPS site. 

• Carpet Python (Morethia spilota imbricata), a Schedule 4 species.  This sub-species is broadly 
distributed across much of the south-west, but has been given its protected status due to the fact 
that it is not common anywhere in its range. They are known to occur in Quindalup and 
Spearwood systems, particularly on the northern margins of the Perth Metropolitan area.  The 
species is considered possible to occur in the Rockingham and Kwinana areas, but only likely to 
be at low abundance if present. 

• The Quindalup system generally supports a diverse reptile assemblage that is largely restricted to 
coastal dune systems.  Several Quindalup species, which were previously listed on the priority 
fauna listings, such as the Lined Burrowing Skink (Lerista lineata) and the Black-striped Snake 
(Simoselaps calonotus), have recently been downgraded from this status. 
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The pipelines are primarily located along degraded road and railway reserves and hence do not 
typically contain significant fauna habitat.  However, areas adjacent to the Lake Cooloongup Reserve 
have higher potential to be used by significant fauna. 

The road reserves are generally not part of regional “Perth Greenways”, with the possible exception of 
a small length of Russell Road in Munster (KPS site product line) and Patterson Road (East 
Rockingham intake and discharge lines). 

9.2 EPA OBJECTIVES 

The EPA typically applies the following objective to the assessment of proposals that affect vegetation 
and fauna.  These objectives are considered relevant to this assessment. 

• To protect significant flora and vegetation communities consistent with the provisions of State 
and Commonwealth legislation and policy and CALM directives. 

• To protect rare and threatened fauna consistent with the provisions of State and Commonwealth 
legislation and policy and CALM directives. 

• To maintain the abundance, species diversity, geographical distribution and productivity of 
vegetation communities and habitat. 

9.3 ASSESSMENT FRAMEWORK OR POLICY CONTEXT 

The assessment framework and policy context for assessing impacts on flora and fauna are shown in 
Appendix 3. 

9.4 POTENTIAL SOURCE OF IMPACTS 

Aspects of the proposal that may potentially impact on local flora and fauna values are: 

• Clearing of vegetation for plant, pipelines, and associated infrastructure, which will directly 
remove vegetation and fauna habitat. 

• Construction activities may introduce or increase the spread dieback or weed infestations in 
adjacent bushland. 

• Operation of plant will generate noise, which may affect local fauna. 

9.5 CONSEQUENCES AND MITIGATION MEASURES 

If the Desalination Plant is co-located with the Kwinana Power Station, the impacts of the proposal on 
flora and fauna values (for the actual site) are largely diminished because of the level of prior clearing 
and the lack of habitat present. 

9.5.1 Clearing of vegetation for desalination plant 

The desalination plant will require approximately 3 ha without and 4 ha of land with a power station.  
The extent of earthworks is not known as yet, but in general both preferred selected sites are relatively 
level and major earthworks will not be required.  All potential sites are located adjacent to major trunk 
roads and road construction would be restricted to an access road from the major road into the site. 

If the plant is located on the East Rockingham site, the following measures would be implemented to 
control the impact on flora and fauna values: 

• locating the plant in the most degraded areas of property and conserving areas of vegetation in 
better condition as far as practicable; 
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• locating the plant away from areas of woodland, which tend to have higher values for fauna, 
particularly birds; and 

• locating plant out of areas required to maintain bushland linkages/wildlife corridors. 

At the East Rockingham site, the plant is likely to be entirely located in an area of poor vegetation 
condition and as much of the area of nearby Tuart woodland will be left as practicable.  The vegetation 
to be cleared for the plant has little regional value for the conservation of vegetation and flora and is 
not required to maintain bushland linkages. 

The development of the site may cause some small loss of individuals of fauna, particularly reptile 
species, but is not expected to result in any significant decrease in local fauna diversity because of the 
presence of similar habitat in adjacent land in better condition to that in the project site.  A fauna 
consultant will be engaged prior to plant construction to determine if vertebrate fauna, such as 
Quenda, are utilising the site. 

9.5.2 Clearing of vegetation for pipelines 

The pipeline routes shown for the two proposed plant sites (Figure 8a and 8b) are preliminary and will 
be finalised in consultation with CALM and DEP.  The potential impacts of clearing on local and 
regional flora and fauna values is small and manageable, with final routes able to be adjusted to avoid 
any areas identified by CALM or DEP to be avoided.  An assessment of the potential impact of 
clearing and the most significant aspects of the routes for the preliminary route alignments are 
described below.  

The requirements for pipeline lay down are as follows: 

• Intake pipeline (1400 mm diameter) maximum width of disturbance: 10 m (Easement including 
construction track). 

• Discharge pipeline (1200 mm diameter) maximum width of disturbance: 10 m (Easement 
including construction track). 

• Product pipeline (900 mm diameter) maximum width of disturbance: 9 m (Easement including 
construction track). 

Pipeline routes generally follow degraded road and railway reserves and hence clearing requirements 
will be low and will not significantly impact on regional representation of vegetation communities or 
on important fauna habitat.  

The amount of disturbance to vegetation for pipeline construction has yet to be determined but is 
likely to be much less than 10 ha for all site options as a large proportion of the pipeline routes are 
cleared or contain highly degraded vegetation. 

Pipeline for East Rockingham site 

A substantial length of the product pipeline runs alongside areas of remnant bushland but the pipeline 
is able to fit into existing cleared areas within road reserves and alongside bushland reserves for the 
majority of its length.   

This alignment runs beside Lake Cooloongup, which is part of Bush Forever Site 356 (Lake 
Cooloongup, Lake Walyungup and adjacent Bushland, Hillman to Port Kennedy) from the reservoir at 
Tamworth Hill to Dixon Road.  The pipeline will not need to encroach into the lake reserve; however, 
as it is set 10 to 15 m back from the road and the pipeline easement it should fit into the existing road 
reserve with the agreement of Main Roads WA.   
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Pipeline for KPS site 

There is very little remnant bushland along or immediately adjacent to the product pipeline routes for 
the KPS site.  The final pipeline alignment along Russell Road may require re-routing if, after 
consultation with CALM, it is found that the route compromises a regionally significant bushland 
linkage (as per Perth’s Greenways, Alan Tingay and Associates 1998). 

The proposed alignment parallel to the coast is within the power station and refinery area.  Provided 
the proposed alignment stays within the degraded areas and only traverses the remnant vegetation 
when crossing to the sea, the impact on the environment should be minimal. 

Management for clearing along pipeline routes 

The following measures would be implemented as part of the CEMP for pipeline construction to 
minimise disturbance to remnant vegetation in the area: 

• Investigate shifting alignment to sides of road with lowest vegetation values, both in ecological 
and aesthetic context, as assessed by Bennett Environmental Consulting (2002). 

• Restrict disturbance of vegetation to that between roads and fence lines of conservation reserves, 
ensuring there is no damage to the vegetation inside Bush Forever Sites.  Spoil management 
measures will also be implemented to ensure there is no soil movement into the Bush Forever 
site. 

• Avoid removal of large trees, especially Eucalyptus gomphocephala and Banksia littoralis. 

• Remove Xanthorrhoea preissii shrubs during clearing and replant once the trenches have been 
filled back in.  This would provide a good start to rehabilitation along the route. 

• Rehabilitate the pipeline easements immediately with species endemic to the area and the 
adjoining vegetation community. 

• Implement weed control measures during construction and rehabilitation. 

The proponent has committed to conducting a further DRF and Priority Flora search in the appropriate 
season before construction.  It is unlikely that Declared Rare flora will be found along the selected 
routes that generally follow degraded and highly modified areas within road and railways reserves.  
Any location of such flora will have to be managed in consultation with CALM, which may involve 
relocation or some alteration of the pipeline route wherever practicable. 

Any identified Priority Flora species along the proposed routes will be tagged with a view to avoiding 
disturbance where practicable.  The CEMP will contain measures to mitigate impacts on any Priority 
Flora located during detailed surveys. 

The fauna consultant, to be engaged prior to plant construction, will also further assess potential faunal 
habitats along the pipeline routes. This may result in the route being altered, where practicable, if 
significant fauna are likely to be affected. 

The final routes may change after consultation with DEP and CALM and further community 
consultation.  

9.5.3 Dieback 

A Dieback survey of the East Rockingham site has not been conducted to date.  A qualified Dieback 
Interpretation consultant will be engaged before construction to assess the presence and extent of 
Phytophthera cinnamomi infestations in the property and surrounding woodland.  The presence of 
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Xanthorrhoea preissii at this site indicates that if Phytophthera is present, the infestation is not 
widespread through the property as this species is particularly susceptible to Dieback. 

Dieback surveys will also be conducted along the proposed pipeline routes where adjacent to remnant 
bushland. 

Any activities associated with a proposal in native vegetation areas containing susceptible vegetation 
that have a potential risk of moving infective soil or vegetative material to uninfected Banksia 
woodland should be analysed to determine the level of risk.  Activities such as road construction and 
planting of nursery stock that require the importation of soils are considered to have a high potential 
risk of inoculum vectoring.  Hygiene procedures should be established where such activities are 
planned. 

The following measures will be implemented to reduce the risk of spreading Dieback to the fringing 
woodland during development: 

• restricting access to woodland areas in which there is no development intended; 

• scheduling activities for dry soil conditions, if dust management measures are sufficient to control 
dust generation; 

• restricting the import of materials required for fill, that may be potentially infected with 
Phytophthora, to areas up-gradient from uninfested woodland areas; 

• controlling access into bushland areas following completion of plant.  This may involve fencing, 
upgrading tracks and restricting off-road vehicle access to the site; and 

• ensuring planting of nursery stock in gardens does not introduce infected soils into the area by 
using contractors/nurseries with dieback hygiene procedures in place. 

9.5.4 Weeds 

The preferred sites for the desalination plant are highly infested by exotic plants.  Further weed 
infestation as a result of the proposal is likely to be insignificant in light of the degraded nature of the 
vegetation communities present and already high infestation of weeds.  Access to surrounding 
woodland areas will be restricted and encroachment into areas not required for the plant infrastructure 
minimised, decreasing the potential for introducing weed species into areas not already infested. 

A weed control program will be implemented along pipeline routes following construction to prevent 
the introduction of new species to uninfested areas. 

9.5.5 Noise and fauna 

The desalination plant is to be located in an industrial area where there are already many sources of 
noise that could potentially deter the presence of sensitive species.  The proposal is not expected to 
cause significant changes in local fauna behaviour because of the following: 

• noise emissions will be reduced by the measures described in Section 12.5; and 

• background noise in the surrounding industrial area is such that the local fauna will have adjusted 
to emissions higher than the magnitude to be generated by the plant. 

9.6 PROPONENT COMMITMENTS 

The proponent has made the following commitments regarding the flora and fauna: 

• Conduct vegetation and fauna habitat survey of product pipeline routes to determine final 
alignments. 
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• Conduct detailed surveys for Rare and Priority Flora during the spring before construction 
commences. 

• Prepare Flora and Fauna Management Plan as part of the CEMP. 

9.7 OUTCOME 

The proposal is not expected to have any significant effect on regional flora and fauna values because 
of the high level of degradation of vegetation at the potential plant site and along the pipeline routes, 
lack of significant communities and flora, and low probability of use by significant fauna.  Control 
measures to be prepared and subject to community consultation during the preparation of the CEMP 
will ensure unacceptable impacts are avoided. 
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10. GREENHOUSE GAS EMISSIONS 

10.1 DESCRIPTION 

The East Rockingham proposal includes the option of a gas-fired power station as part of the 
development.  The KPS located desalination plant would use power from the Western Power grid.  
The East Rockingham site may also use power from the grid. 

The principal greenhouse gas produced by a natural gas-fired power station is carbon dioxide (CO2).  
Negligible amounts of other greenhouse gases (methane and nitrous oxide) are also produced in the 
process of combustion.  Emissions of CO2 from a gas fired power generation facility are 
approximately half that of equivalent power sourced from the Western Power Grid.  This power is 
generated primarily from coal-fired power plants, which have a higher greenhouse gas emission per 
unit of energy generated. 

An increase in greenhouse gases due to human activities is believed to lead to increases in the Earth’s 
atmospheric temperature, known as the “enhanced greenhouse effect”. 

10.2 EPA OBJECTIVES 

The EPA normally applies the following objective to the assessment of proposals that emit greenhouse 
gases.  This objective is considered relevant to this assessment. 

• To ensure that all reasonable and practicable measures are taken to minimize the emission of 
greenhouse gases. 

10.3 ASSESSMENT FRAMEWORK OR POLICY CONTEXT 

Kyoto Protocol 

Australia became a party to the United Nations Framework Convention on Climate Change 
(UNFCCC) in 1992.  More recently, Australia adopted the Kyoto Protocol in December 1997.  Under 
the Protocol, Australia’s target is to restrict greenhouse gas emissions to an 8% increase in emissions 
from its 1990 levels during the first commitment period of 2008 to 2012 (i.e., the average emissions 
over these 5 years).  This represents a reduction of nearly 30% in emissions from “business as usual” 
projections.  To enter into force, and make the targets binding, the protocol must be ratified by at least 
55 countries that account for at least 55% of the total 1990 carbon dioxide emissions of developed 
countries.  To date, this has not occurred. 

EPA Interim Guidance Note 

The EPA issued in June 1998, an interim Guidance Note for minimising greenhouse gas emissions that 
is based on a precautionary approach. 

The EPA requires in environmental review (EPS, PER and ERMP) documentation: 

• an estimate of gross greenhouse gas emissions of each year of the project’s operation in 
accordance with the published methodologies of the National Greenhouse Gas Inventory 
Committee; 

• an indication of intended measures and technologies to be adopted to minimise greenhouse gas 
emissions including abatement measures; 

• comparison of greenhouse gas emissions with other similar projects using the same and different 
technologies; and 
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• an indication of whether the proposed project is subject to the Commonwealth’s Government 
“Greenhouse Challenge” voluntary cooperative agreement program. 

The Note also indicates the matters to be addressed in any environmental management program that 
may be required by the Minister for the Environment as a condition of approval. 

Due to the current global concern regarding greenhouse gas emissions and recent guidance from the 
EPA, proponents are required to demonstrate that the emissions arising from this proposal are justified 
and encouraged to provide some offsetting that goes beyond “no regrets”, such as providing for use of 
energy from renewable sources, planting of plantations or rehabilitation of bushland, to offset the 
emissions. 

Mandatory targets for renewable energy in power supplies 

The Commonwealth Renewable Targets Working Group has issued its final report on the 
implementation of targets for uptake of renewable energy (Renewable Targets Working Group, 1999).  
This group has examined the application of a mandatory target of 2% renewable energy for self-
generators either connected to or disconnected from a power grid. 

The Working Group recommended two options: 

• self-generators be exempt from such a target except to the extent that electricity is purchased from 
the grid; or 

• grid connected self-generators be liable for internally consumed fossil fuel generated electricity 
above a prescribed cut-off level. 

The Commonwealth Government has prepared legislation that will require mandatory compliance 
with 2% renewable energy for generators connected to a power grid. 

10.4 POTENTIAL SOURCE OF IMPACTS 

The plant will require 20 MW for its operation. This is equivalent to the household consumption of 
2000 homes. The energy source is electricity and sourced from the South West Interconnected System 
with the likely suppliers including TransAlta, Western Power, Alcoa or Worsley Alumina. 

The supply of this energy will cause an increase in regional greenhouse gas emissions from the 
production of CO2.  Table 19 shows the estimated emission of carbon dioxide and greenhouse gas 
efficiencies under three scenarios: 

• a natural gas turbine power station; 

• a natural gas engine power station; and 

• energy sourced from the western power grid. 

Table 19 Comparison of greenhouse gas emissions and efficiencies 

Power source Annual emission (t/yr(a) (b)) Emission efficiency (kg/kL) 

   
Western Power 180,806 6.03 
Natural gas engines 90,387 3.01 
Natural gas turbines 135,061 4.50 
 (a) CO2 Equivalent 
(b) Assumes the desalination plant operates 365 days per year.   
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The following assumptions were made in the calculation of CO2 emissions from the power station: 

• The carbon intensity of the Western Power grid electricity was 1032 kg/MWh. 

• The natural gas consumption of the gas engines was 1524.24 TJ/yr and the gas turbine of 
2277.6 TJ/yr, assuming a demand load of 20 MW. 

• The power station operated continuously, 365 days per year at the demand load of 20 MW. 

• No emissions due to pumping station transfers were included. 

• Methodology and data on CO2-eqivalent emission factors used were sourced from Greenhouse 
Challenge – Factors and Methods Workbook, Version 3 (Australian Greenhouse Office 2001). 

• Emissions of greenhouse gases included those resulting from the emission of methane (CH4) and 
nitrous oxide (N20). 

The lowest estimated emission of CO2-eqivalent for the production of 20 MW of power for the 
desalination plant is 90,387 tonnes from the gas engine power station. 

10.5 CONSEQUENCES AND MANAGEMENT 

The desalination plant will use the best available technology to recover energy and minimise power 
use. The power station associated with the East Rockingham site would also use the best technology 
available for the control of the emission of greenhouse gases.  The use of gas as a fuel source produces 
approximately half of the carbon dioxide per unit of heat output than the equivalent for coal. 

The proponent will prepare and implement a Greenhouse Gas Management Plan before the 
commissioning of the desalination plant.  The plan will meet the requirements of “Minimising 
Greenhouse Gas Emissions, Guidance for the Assessment of Environmental Factors, No.12” published 
by the Environmental Protection Authority and will address the following matters: 

• calculation of the greenhouse gas emissions associated with the proposal, as indicated in 
“Minimising Greenhouse Gas Emissions” referred to above; 

• specific measures to minimise the greenhouse gas emissions associated with the proposal 
including the preparation of a greenhouse as a gas mitigation action plan; 

• monitoring of greenhouse gas emissions where appropriate; 

• regular monitoring and reporting of performance including the greenhouse gas efficiency of the 
proposal in comparison with the efficiencies of other comparable projects and independent 
verification of performance; 

• any emission credit (greenhouse gas offsets) achieved through implementation of the proposal; 

• compliance with any relevant national measures for greenhouse gas emissions; and 

• entry on an industry or company-wide arrangement into the Commonwealth Government’s 
“Greenhouse Challenge” voluntary co-operative agreement program. 

The use of renewable energy from Western Power or another provider is possible.  However, there is 
not yet a single supplier that could provide 20 MW of renewable energy.  The Water Corporation is 
committed to continually investigate the availability of such energy in the lead up to its construction 
and during the life of the plant and intentions in this regard will be outlined in detail in the CEMP. 

Net greenhouse gas emissions generated by a proposal can be reduced by the provision of certain 
offsets that generally consume greenhouse gases, known as ‘greenhouse sinks’.  This is typically in the 
form of establishing plantations or providing for rehabilitation of bushland. 
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10.6 PROPONENT COMMITMENT 

The proponent has made the following commitment regarding Greenhouse gases: 

• Prepare a greenhouse gas management plan that will include: 

• use of sources of renewable energy as far as is practicable; 

• calculation of the greenhouse gas emissions associated with the proposal, as indicated in 
“Minimising Greenhouse Gas Emissions, Guidance for the Assessment of Environmental 
Factors, No. 12” published by the Environmental Protection Authority; 

• specific measures to minimise the greenhouse gas emissions associated with the proposal; 

• monitoring of greenhouse gas emissions; 

• estimation of the greenhouse gas efficiency of the proposal in comparison with the 
efficiencies of other comparable projects producing a similar product; and 

• an analysis of the extent to which the proposal meets the requirements of the National 
Strategy using a combination of: 

• “no regrets” measures, 

• “beyond no regrets” measures, 

• land use change or forestry offsets, and 

• international flexibility mechanisms. 

10.7 OUTCOME 

The implementation of the proposal will result in an increase in greenhouse emissions but the 
proposed mitigation measures to be addressed in the Greenhouse Gas Management Plan and the 
proponent’s commitment to use renewable energy sources if feasible will minimise the emissions of 
greenhouse gases.  Implementation of a Greenhouse Gas Management Plan should ensure that the 
EPA objective for this environmental factor is achieved. 
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11. NITROGEN OXIDE (NOX) EMISSIONS 

This factor is only relevant to the construction of a power station on the East Rockingham site. 

11.1 NOX DESCRIPTION 

Nitrogen oxides (NOx) are formed as a by-product of the combustion of fuels in the presence of air. 

NOx refers collectively to nitrogen oxide and nitrogen dioxide.  Nitrogen dioxide is an acidic, 
corrosive gas and is mainly of concern in urban areas, where it is produced from many sources 
(including vehicles) and is a major contributor to photochemical smog. 

Nitrogen oxide is relatively innocuous, however it oxidises in air to form nitrogen dioxide.  The rate of 
oxidation is dependent on concentration, temperature and sunlight. 

The formation of photochemical smog has been observed in Perth and the main components required 
for its formation are NOx, reactive organic compounds, sufficient sunlight and warm temperatures. 

The 1-hour average concentrations of nitrogen dioxide measured at Hope valley were about 40% of 
the National Environment Protection Measure (NEPM) over the period 1990-1999.  At Rockingham 
the highest 1-hour average concentration was 79% (and the next highest was 36%) of the NEPM 
standard over the period 1995-1999 (Barker and Associates 2000). 

11.2 EPA OBJECTIVE 

The EPA normally applies the following objective to the assessment of proposals that emit nitrogen 
oxides.  This objective is considered relevant to this assessment. 

• To ensure that nitrogen oxide emissions are in accordance with statutory requirements and 
acceptable standards. 

11.3 ASSESSMENT PROCEDURE OR POLICY CONTEXT 

The EPA objectives for managing NOx emissions are specified in the Guidance document “Emissions 
of Oxides of Nitrogen from Gas Turbines” (EPA 2000).  This states that the EPA applies two 
complementary criteria for the assessment of NOx emissions from gas turbines. 

Criterion 1 
• “All reasonable and practicable measures should be taken to minimise the discharge of waste into 

the environment”; and 

Criterion 2 
• “Cumulation discharges of waste must not cause cumulative impacts beyond environmentally 

acceptable limits/standards/criteria”. 

The Guidance document indicates that a NOx emission concentration of 25 ppm (dry, as NO2 
referenced to a 15% oxygen level) is likely to meet criterion 1 above. 

The second criterion was assessed using the standards stated in the National Environment Protection 
Measure (NEPM) for Ambient Air Quality (NEPC 1998).  The standards and goals for nitrogen 
dioxide in the Measure are shown in Table 20. 
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Table 20 NEPM for Ambient Air Quality standards and goals 

Contaminant Maximum concentrations Averaging time Goal within 10 years 
Maximum allowable 

exceedance 

Nitrogen dioxide 0.12 ppm (≈246 µg/m3) 1 hour 1 day a year 

 0.03 ppm (≈62 µg/m3) 1 year none 

 

11.4 CONSEQUENCES AND MITIGATION MEASURES 

The emission concentration of NOx leaving the power station for gas turbine option will comply with 
the EPA criterion 1 for NOx emissions. 

The dispersion of nitrogen oxides (NOx) emissions from a gas engine and gas turbine power stations 
was modelled using the TAPM model (Hurley 1999) and meteorological data for the 1999 year. 

The stack emission parameters used for the modelling are shown in Table 21. At this stage, potential 
building wake effects have not been considered. 

Table 21 Gas turbine stack emission parameters 

Parameter Gas engine power station Gas turbine power station 

Stack height above ground (m) 20 20 

Emission temperature (C) 425 472 

Emission volume flow (Nm3/s) 29.5 73.4 

NOx emission rate (g/s) 6.6 4.4 

Nitrogen dioxide emission rate (g/s) (a) 3.3 2.2 
(a) Based on assumption that 50% of NOx is NO2.  This will be conservative. 

It was assumed that there was no waste heat recovery from either of the power station options. 

A summary of the predicted maximum nitrogen dioxide concentrations compared to the NEPM 
Standards is shown in Table 22.  For both power options, the maximum predicted concentrations are 
well below the Standards.  The predicted concentrations from the gas turbine option are nearly half 
that of the gas engine option.  This is due to a combination of a lower NOx emission rate and greater 
emission buoyancy. 

Table 22 Maximum predicted nitrogen dioxide levels for gas engine and gas turbine 
options 

Averaging time NEPM Standard Gas engine (µg/m3) Gas turbine (µg/m3) 

1 hour 0.12 ppm (≈246 µg/m3) 11 6 

1 year 0.03 ppm (≈62 µg/m3) 2.2 1.2 

 

The greatest nitrogen dioxide impact is the gas engine option compared to the 1-hour average 
Standard.  In this case, the maximum predicted concentration is still less than 5% of the Standard.  It is 
therefore considered that nitrogen dioxide emissions from the proposal would be an insignificant 
contribution to levels within the air-shed, irrespective of the power option chosen. 
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The modelled ground level concentrations of NOx over 1 hour and annual averaging times at the East 
Rockingham Site for the Gas Engine and Gas turbine power stations are shown in Appendix 4. 

11.5 OUTCOME 

The small gas fired power station is a relatively small source of NOx and will make a negligible 
contribution to the existing levels of NOx.  The emission of NOx will comply with EPA requirements 
as expressed in the EPA guidance document (EPA 2000). 
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12. NOISE 

12.1 LOCAL SETTING 

The East Rockingham and KPS sites are both located well away from residential areas.  The 
Kwinana/East Rockingham area has increased environmental noise as a result of industrial activity in 
the area. 

12.2 ASSESSMENT FRAMEWORK OR POLICY CONTEXT 

12.2.1 Operational noise 

The criteria used for the assessment of noise impacts from noise emitting premises (excluding road 
and rail traffic, aircraft and safety warning devices) are specified in the Environmental Protection 
(Noise) Regulations 1997 and apply to all areas of Western Australia. 

These regulations define maximum allowable external noise levels at various types of premises by 
considering the sensitivity of these premises, and the proximity of nearby industrial and commercial 
areas and transportation routes (influencing factors). 

The residences most influenced by noise from the proposal are not subject to any adjustments for 
influencing factors and the levels shown in Table 23 apply. Any noise emitting activity (but not 
construction activities) is not permitted to exceed these levels (HAS, 2002). 

Table 23 Assigned outdoor noise levels for residences 

Time of day LA10 (dB) LAN (dB) Lamax (dB) 

0700 to 1900 hours Monday to Saturday 45 55 65 

0900 to 1900 hours Sunday and public holidays 40 50 65 

1900 to 2200 hours all days 40 50 55 

2200 hours on any day to 0700 hours Monday to Saturday and 
0900 hours Sunday and public holidays 

35 45 55 

 

If noise emissions have any annoying characteristics (such as whining and droning, banging and 
thumping or a siren), then predicted noise levels may be increased in accordance with the values 
outlined in Table 24 below if the annoying characteristics cannot be reasonably and practicably 
removed. 

Table 24 Adjustment to predicted levels 

Where tonality is present Where modulation is present Where impulsiveness is present 

+5 dB(A) +5 dB(A) +10 dB(A) 

Note: These adjustments are cumulative to a maximum of 15 dB(A) 

Guidance for the assessment of noise impacts is contained in “Guidance for the Assessment of 
Environmental Factors – Environmental Noise (Draft)” (EPA 1998b). 

WCO0206desalEPSFinal 3.doc  Welker Environmental Consultancy 



  Page 74 

12.2.2 Construction noise 

The assigned noise levels in the Environmental Protection (Noise) Regulations 1997 do not apply to 
construction activities carried out between 0700 and 1900 hours on any day except Sunday and public 
holidays provided: 

• the construction work is carried out in accordance with section 6 of the Australian Standard 
2436–1981 “Guide to Noise Control on Construction, Maintenance and Demolition Sites”; 

• the equipment used is the quietest reasonably available; and 

• a noise management plan is submitted at the request of the Chief Executive Officer of the DEP. 

Construction may occur outside these hours or on Sundays or public holidays provided the above 
conditions are met and: 

• all nearby residents are advised of the work to be done at least 24 hours before it commences; 

• the proponent demonstrates that it is reasonably necessary for the work to be done out of hours; 
and the proponent submits to the Chief Executive Officer of DEP, for approval, a noise 
management plan at least seven days before the work starts.  The noise management plan would 
be required to include details of the need for the work, type of work, predicted noise levels, 
control measures, noise and vibration monitoring and complaint response procedures. 

12.3 EPA OBJECTIVE 

The EPA normally applies the following objective to the assessment of proposals that emit noise.  This 
objective is considered relevant to this assessment. 

• To protect the amenity of nearby residents from noise impacts resulting from operation of the 
plant site by ensuring that noise levels and vibration meet statutory requirements and acceptable 
standards at the nearest noise sensitive premises. 

12.4 POTENTIAL SOURCE OF IMPACTS 

The primary sources for noise and vibration from the construction and operation of the Desalination 
Plant are: 

• Vehicle movements and machinery operation including earth moving machinery, trucks and 
small vehicles, which during construction may generate noise of temporary nuisance to nearby 
residents. 

• Operation of pressure pumps and power station, which may generate noise at a continuous 
level of nuisance to nearby residents. 

A preliminary acoustic assessment for the pressure pump operation was undertaken by Herring Storer 
Acoustics (2002) for all of the sites under consideration for the proposed desalination project. 

12.5 CONSEQUENCES AND MITIGATION MEASURES 

The assessment has followed the “Screening Procedure” outlined in EPA Draft Guidance for 
Assessment of Environmental Factors No.8 –Environmental Noise. This procedure uses a total sound 
power level from a proposal and based on spherical noise propagation, determines whether the 
proposal is likely to meet the allowable levels for the day and night time periods as prescribed in the 
Environmental Protection (Noise) Regulations 1997 (hereafter termed ‘the Regulations’). 
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Due to the complexity of the site locations, in that both tonality and cumulative impact from other 
industries may need to be considered, detailed modelling will be undertaken and provided in the 
CEMP. 

12.5.1 Construction 

Noise associated with construction activities will be during the daytime only and will not consist of 
any ‘particularly’ noisy activities.  As such, construction noise is unlikely to impact on the 
surrounding residences at any of the sites and thus, the only requirement is for Regulation 13 to be 
followed (EPA 1997). 

12.5.2 Operation of desalination plant 

The process pumps (pressure pumps) will be located inside the building whereas the seawater intake 
pumps could be located outside or housed in a separate pump building.  Accommodation of noisy 
equipment inside buildings and careful design of the pump installation should ensure acceptable noise 
emissions.  Further reduction of noises can be achieved by covering the pumps with insulation. 

Screening procedures were conducted for the two sites (without accommodation of noisy sources 
inside buildings) and the results are summarized in Table 25 below.  As the plant operates consistently 
between the day and night time, it is the nighttime curve that will determine compliance or otherwise 
and this has been used to determine the amount of exceedance. 

Table 25 Summary of screening procedures 

Location Exceedance of Night Criteria, dB(A) 

 As per Guidance Allowance for Cumulative Impact 

East Rockingham - 1 

KPS - 1 

 

In all instances consideration must be given to the cumulative impact of a number of industries such 
that for this project to be deemed to not be ‘significantly contributing’, the allowable levels are 
effectively reduced by 5 dB(A).  Each site was analysed with and without this being considered (HAS 
2002). 

These screening procedures were conducted on the basis that the pumps for the ROS process would be 
located outside of the plant building.  The pumps are actually likely to be placed within the building or 
separate housing and hence the screening procedures give extremely conservative results. To reduce 
the impact of noise on the closest residents, the following generic noise control measures will be 
considered and outlined in the Noise Management Plan section of the CEMP: 

• use the quietest available equipment and ensure through the specification to the supplier; 

• orient the buildings on the site, such that they are between the pump housing and the most critical 
residences; 

• construct screen walls around the pumps; 

• enclose the pumps in acoustic enclosures – consideration to ventilation required; 

• consider variable speed drives and/or use of multiple control valves to reduce the pressure drop 
across a particular valve.  This will reduce flow noise through pipework; 

• mount pumps and pipework on resilient mounts to minimise structure-borne noise; 

WCO0206desalEPSFinal 3.doc  Welker Environmental Consultancy 



  Page 76 

• install silencers and or quieter fans on electric motors (these can normally be supplied by the 
manufacturer); and 

• lag the pump and/or pipework. 

Operation of power station (East Rockingham site only) 

The power station will be designed to minimise noise emissions through the use of sound attenuation 
enclosures around major equipment items.  The estimated noise levels at the boundary of the site are 
68 dBa for the gas engine option.  The estimated noise levels for a gas turbine option are expected to 
be similar and will accordingly meet DEP requirements at the nearest sensitive premises.  The station 
would be designed to ensure that noise levels arising from it would not cause unacceptable noise at the 
closest residential area (levels arising from the proposal to be <30 dB(A) in residential area).  The 
measures that will be taken and noise modelling to ensure this objective is met will be described in the 
CEMP in detail. 

12.6 PROPONENT COMMITMENT 

The proponent has made the following commitment regarding the noise: 

• Prepare a Noise Management Plan as part of the CEMP which would include detailed modelling 
of noise emissions including examination of cumulative effect of noise emissions. 

12.7 OUTCOME 

The design of the development (enclosing noisy equipment) and potential management measures to be 
described in the CEMP (to be developed in consultation with the local community) should be 
sufficient to deal with any noise generated by the construction and operation of the proposal.  The 
additional noise that the development will contribute to the current noise levels is not expected to be 
significant but additional noise modelling will be conducted to confirm this assertion.  The noise from 
the construction phase of the development is expected to be acceptable due to: 

• large separation distances between the nearest residences; 

• acoustic treatment of buildings and equipment; and 

• application of control measures to be described in the Noise Management Plan. 
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13. PUBLIC SAFETY AND RISK 

13.1 SETTING 

The proposal if located at the KPS or East Rockingham sites is set within a heavy industrial area in the 
Town of Kwinana or the City of Rockingham and located well away from any domestic premises.  
Industries in the vicinity of the proposal accumulatively pose a risk to adjoining sensitive areas further 
to the east. 

13.2 EPA OBJECTIVE 

The EPA has generally applied the following objective in its assessment of proposals that may affect 
public risk.  This objective is considered relevant to this assessment. 

• To ensure that the public risk associated with the construction and operation of the proposal is as 
low as is reasonably achievable and in compliance with criteria detailed in the interim guidance 
statement on Risk Assessment and Management: Offsite Individual Risk from Hazardous 
Industrial Plant (EPA 1998c). 

13.3 ASSESSMENT PROCEDURE OR POLICY CONTEXT 

The EPA has issued an interim guidance statement on Risk Assessment and Management: Offsite 
Individual Risk from Hazardous Industrial Plant (EPA 1998c).  This statement set the following offsite 
individual risk criteria for fatalities from hazardous industrial plant as acceptable to EPA. 

1. A risk level in residential zones of one in a million per year or less. 

2. A risk level in “sensitive developments”, such as hospitals, schools, childcare facilities and aged 
care housing facilities of 0.5 in a million per year or less. 

3. A risk level target at the site boundary for each individual industry of 50 in a million per year and 
the cumulative level imposed upon an industry of 100 in a million per year or less. 

4. A risk level for any non-industrial activity located in a buffer zone between industrial facilities and 
residential zones of 10 in a million per year or less 

5. A risk level for commercial developments, including offices, retail centres and showrooms located 
in buffer zones between industrial facilities and residential zones of 5 in a million per year or less. 

The guidance statement also indicates the following: 

• Best practice – the facility should be based on best practicable engineering design and operated 
according to best industry practice management systems. 

• Risk minimisation – risks should be reduced to as low as reasonably practicable (ALARP). This 
requires consideration of alternative sites, technologies and a management system that may reduce 
or eliminate public risks. 

The Water Corporation has conducted a series of quantified risk assessments for the Stirling Chlorine 
Facility.  The proposed facility will be similar and hence require the same buffers as follows: 

• 275 m for “sensitive development”; 

• 235 m for residential developments; and 
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• 130 m for the fence line. 

The chlorination facility will require a licence from the Department of Minerals and Petroleum 
Resources and a works approval under the Environmental Protection Act 1986 before construction 
commences.  Water treatment facilities (>1 ML/d) are required to be registered with DEP before 
construction. 

13.4 CONSEQUENCES AND MITIGATION MEASURES 

13.4.1 Chlorination facility 

The chlorination plant will use the hazardous material chlorine.  There is potential for chlorine to 
escape and pose a risk to public safety during accidental spillage or leakage. 

The facility will be designed to minimise the amount of operator intervention in normal operations and 
to present as low a level of risk as is practicable to the community and the environment.  Chlorine will 
be stored in liquid form in drums and will be contained in a room designed to minimise the escape of 
chlorine gas in the event of drum leakage.  The building will also be fitted with chlorine gas detectors. 

The Department of Petroleum and Minerals Resources will review the design of the facility and the 
proponent will meet all of its requirements.  Based on a preliminary assessment and the separation 
distances to sensitive areas including residences and public roads, the location of the facility complies 
with the EPA criteria and the Water Corporation Standard described in Section 13.3 above. 

Based on the Quantified Risk Assessment for the Water Corporation’s Stirling chlorine facility, it is 
expected that the one in a million risk contour will have a radius of about 235 m and that the 10 in a 
million risk contour will have a radius of about 130 m. 

The risks presented by the facility will be managed in accordance with the Water Corporation’s 
“Chlorine Hazard and Safety Management System”. In the unlikely event that a significant chlorine 
incident should occur, it will be managed in accordance with the Water Corporation’s “Incident 
Management System”.   

The East Rockingham desalination plant site is located in an area zoned as light industrial, so the 
Water Corporation will secure and maintain a 130 m buffer distance around the chorine facility. 

The final location of the desalination plant within the KPS site has not yet been determined but the 
current use of the site and the surrounding industrial use means that the site should accommodate 
required buffers.  This issue of chlorine hazards at the potential desalination sites is considered to be 
manageable and will be considered in detail in the CEMP once final site location is determined.    

13.4.2 Other chemicals 

Several other chemicals will be employed at the desalination plant.  The most significant of these are: 

1. Sulphuric acid – for pH adjustment of the seawater. 

2. Ferric chloride (liquid) – coagulant for seawater filters. 

3. Fluorosilicic acid – for fluoridation of the product water. 

4. Carbon dioxide (gas) – for pH adjustment of the product water. 

5. Hydrated lime (powder) – for buffering of the product water to improve pH stability. 
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The sulphuric acid, ferric chloride and fluorosilicic acid will be stored in large tanks (20,000 L) 
outdoors.  The tanks will be bunded and designed in accordance with the requirements of AS3780 and 
the Dangerous Goods Regulations. 

The carbon dioxide will be stored as a liquid in a 25 tonne storage bullet outdoors in accordance with 
the requirements of the Dangerous Goods Regulations. 

The hydrated lime will be stored in two 50 tonne silos.  As hydrated lime is not classified as 
“dangerous goods”, its facilities will be designed in accordance with best engineering practice.  The 
Water Corporation has constructed three such facilities recently. 

None of the above chemicals poses an offsite risk, although the failure of a hydrated lime loading hose 
might generate a minor dust nuisance (such failures occur very infrequently and Water Corporation 
has not experienced one at any of its existing three facilities). 

During an emergency shutdown situation, no danger is expected from the chemical dosing systems.  
Operation of this system is interlocked with the emergency shutdown of the plant and dosing of 
chemicals will be stopped in case of any shutdown procedure.  No chemicals will be discharged during 
these or any other operating cases. 

13.4.3 Fire/explosion 

During the construction period, fire can be readily ignited by welding equipment and other machinery.  
Fire spreads rapidly in dry grassland and control can be difficult.  During construction appropriate 
control of ignition sources will be implemented. 

During operation of the plant the possibility of uncontrolled fires does not exist as the desalination 
plant does not require the storage of any flammable materials and will not contribute to the risk of or 
severity of fires. The desalination system will be on an individual site, which is not considered a 
hazardous area.  Access ways across the pipeline will be maintained. The desalination plant will be 
designed and constructed to comply with safety and hazard management requirements relevant to the 
site. 

13.4.4 Risk from adjoining sites 

The risk posed by adjoining industry on the desalination plant is not anticipated to be unacceptable.  
The CEMP will examine this issue in detail.  

13.5 PROPONENT PUBLIC SAFETY COMMITMENT 

The proponent has made the following commitment regarding the protection of public safety: 

• Prepare a Hazardous Materials Management Plan as part of the CEMP. 

13.6 OUTCOME 

The dosing facility is located well away from sensitive areas and well beyond the anticipated buffer 
zone for the facility.  The facility is not expected to pose a significant risk to public safety. 
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14. ABORIGINAL HERITAGE 

14.1 DESCRIPTION 

A desktop Aboriginal heritage survey was undertaken by McDonald Hale and Associates in March 
2002 of four potential sites and associated product pipelines (McDonald Hale and Associates, 2002).  
The survey was intended to provide a preliminary identification of potential (if any) ethnographic and 
archaeological sites that may be located within the proposal areas.  This desktop survey concluded 
that: 

• There is a low potential for surface archaeological material but a low-moderate potential for 
finding subsurface archaeological material including skeletal material within the East 
Rockingham site. 

• There is a very low potential for surface archaeological material but a low-moderate potential for 
finding subsurface archaeological material including skeletal material in parts of the KPS site. 

As Aboriginal burial sites are commonly found in coastal dunes along the West Australian coast, it is 
possible that the coastal dunes of Cockburn Sound may contain buried skeletal material, or subsurface 
archaeological material which could be damaged or unearthed during construction of the plant. 

Cockburn Sound itself is listed as a mythological site (Indian Ocean, Site ID 3776).  The Minister has 
approved a number of Section 18 applications for this listed site in recent years.  These include 
approvals associated with the Jervoise Bay Marine Facilities development. 

Table 26 describes the aboriginal heritage issues associated with each of the site options. 

Table 26 Aboriginal Heritage findings (McDonald Hales and Associates 2002) 

 Option 1 
Patterson/ Office Road; East Rockingham 

Option 2 
Co-location with Western Power Power Station; 

Naval Base 

Aboriginal Sites in 
location 

- No previously recorded Aboriginal sites are 
located within or overlapping with Option 1. 
- No recorded sites along proposed pipeline 

alignment 

- No previously recorded Aboriginal sites are 
located within or overlapping with Option 2 

- No recorded sites along proposed pipeline 
alignment 

Recorded Sites in 
surrounding area 

“Indian Ocean” site (Site ID 3776). Mythological 
site that encompasses Cockburn Sound. 

“Indian Ocean” site (Site ID 3776). Mythological 
site that encompasses Cockburn Sound 

Potential for 
archaeological 
findings 

One archaeological site was found within the 
area. However there is a low-moderate potential 

for surface material to be found. 

Low-moderate potential for surface material to be 
found 

Listed 
Ethnographic sites 

No previously recorded sites 
Cockburn Sound  

No previously recorded sites 

Management 
strategy 

Development into Cockburn Sound requires 
Ministerial consent under Section 18 of the 

Aboriginal Heritage Act (1972) 
Contingency plans to deal with Archaeological 

material being disturbed. 

Development into Cockburn Sound requires 
Ministerial consent under Section 18 of the 

Aboriginal Heritage Act (1972) 
Contingency plans to deal with Archaeological 

material being disturbed. 

 

14.2 EPA OBJECTIVES 

The EPA has generally applied the following objectives in its assessment of proposals that may affect 
Aboriginal heritage.  These objectives are considered relevant to this assessment. 
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• To ensure that the redevelopment complies with the requirements of the Aboriginal Heritage Act 
1972. 

• To ensure that changes to the biological and physical environment resulting from the proposed 
development do not adversely affect cultural associations of the area. 

14.3 ASSESSMENT PROCEDURE OR POLICY CONTEXT 

The Minister for Indigenous Affairs is responsible for the administration of the Aboriginal Heritage 
Act 1972.  The Minister’s responsibility is to ensure that all places in Western Australia that are of 
traditional or current sacred, ritual or ceremonial significance to Aboriginal people should be recorded 
and their importance evaluated on behalf of the community.  Under section 17 of the Aboriginal 
Heritage Act, it is an offence to disturb any Aboriginal site without consent under section 18 of that 
Act.  The consent of the Minister is required under section 18 of the Aboriginal Heritage Act if a 
development is likely to impact a site. 

The Minister considers recommendations from the Aboriginal Cultural Material Committee (ACMC) 
and the general interests of the community when making a decision on disturbance to a site.  The 
Minister may also impose conditions on the approval. 

The Registrar of Aboriginal Sites is responsible for maintaining the Register of Aboriginal Sites.  The 
Department of Indigenous Affairs (DIA) has a database of all recorded sites. 

14.4 POTENTIAL SOURCES OF IMPACT 

The following aspects of the proposal may potentially impact on Aboriginal heritage sites: 

• Physical disturbance of the land surface during construction. 

• Physical disturbance of the seabed during construction of the inlet and discharge pipelines. 

• Discharge of seawater return to Cockburn Sound. 

14.5 CONSEQUENCES AND MANAGEMENT 

The construction of the pipeline and desalination plant is not expected to have any significant impact 
on any known ethnographical or archaeological sites for the East Rockingham and KPS sites, either 
for plant location or pipeline. 

The proposal involves the construction of intake and discharge pipelines in Cockburn Sound.  
Additionally, the discharge of seawater return to Cockburn Sound could potentially impact this site.  
The extent of impact of the proposal on Cockburn Sound is described in section 14.1 above.  The 
Water Corporation will submit an application to the Aboriginal Cultural Materials Committee under 
section 18 of the Aboriginal Heritage Act to gain the consent of the Minister for Indigenous Affairs to 
impact on Cockburn Sound. 

The Water Corporation is committed to the following additional measures to ensure Aboriginal 
heritage values are not compromised by the development of the desalination plant: 

• further consultation with representatives of the Aboriginal community before construction 
commences; and 

• prepare and implement an archaeological monitoring program during the plant and pipeline 
construction phase and establish a contingency plan for in the event that archaeological material 
is located during construction. 
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14.6 PROPONENT COMMITMENTS 

The proponent has made the following commitment in relation to Aboriginal Heritage: 

• Consult with regional and local Aboriginal organisations and do site inspections to determine 
issues before construction. 

• Submit a section 18 application to construct structures into Cockburn Sound to the Aboriginal 
Cultural Materials Committee. 

• Prepare a contingency plan that includes an archaeological monitoring program in case 
Aboriginal heritage sites are discovered during construction. 

14.7 OUTCOME 

Based on the preliminary Aboriginal heritage desktop survey, for both the East Rockingham and KPS 
sites, the proposal avoids any known Aboriginal heritage sites except Cockburn Sound. 

The impact on Cockburn Sound will be insignificant but the proponent is committed to consulting 
with the Aboriginal community prior to and during construction, preparing contingency plans and 
seeking approval to impact on Cockburn Sound (Site ID 3776) pursuant to section 18 of the 
Aboriginal Heritage Act. 
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15. ENVIRONMENTAL MANAGEMENT PLAN 

A detailed CEMP will be prepared in consultation with stakeholders and will address in detail the 
commitments provided in this EPS (Part IV of this EPS). 

15.1 PROPOSAL COMMITMENTS 

The Water Corporation has made a number of commitments for this proposal that relate to both the 
construction and operation phases of the proposal (Table 27).  These commitments will be included in 
the individual management plans described in this document and included in the overall CEMP to be 
prepared following approval.  

Table 27 Summary of commitments 

No Commitment  Objective Action  Timing  Advice 

1 Consultative 
Environmental 
Management 
Plan (CEMP) 

To minimise 
environmental 
impacts from 
implementation of 
the proposal 

Prepare a CEMP which addresses the following; 
• Water Quality Management Plan to include: 

• procedures to mitigate potential impacts of 
construction of the discharge pipeline; 

• a monitoring program for TDS and temperature 
of water returned to the ocean; 

• a contingency plan that examines the risk of 
contamination and procedures to mitigate any 
unanticipated impacts; and 

• eco-toxicity testing of added chemicals in the 
high salinity seawater discharge (anti-scalants 
and biocides) 

• Flora and Fauna Management Plan to include: 
• locating the plant and pipelines to minimise 

clearing and effects on conservation values; 
• mitigating impacts on Priority Flora; 
• Dieback management measures; and 
• weed control measures. 

• Greenhouse gas management plan as part of 
CEMP that will include: 
• use of renewable energy as far as is 

practicable 
• calculation of the greenhouse gas emissions; 
• specific measures to minimise the greenhouse 

gas emissions; 
• monitoring of greenhouse gas emissions; 
• estimation of the greenhouse gas efficiency in 

comparison with the efficiencies of other 
comparable projects producing a similar 
product; 

• an analysis of the extent to which the proposal 
meets the requirements of the National 
Strategy using a combination of: 
• “no regrets” measures, 
• “beyond no regrets” measures, 
• land use change or forestry offsets, and 
• international flexibility mechanisms. 

• Demonstration that Nitrogen Oxides emissions from 
a dedicated power plant at East Rockingham will 
comply with EPA Guidance 15 and the relevant 
NEPM. 

• Noise Management Plan that includes detailed 
modelling of noise emissions and cumulative affect 
of emissions. 

• Hazardous Materials Management Plan to minimise 
public risk from materials associated with the plant. 

• A contingency that includes an archaeological 
monitoring program in case Aboriginal heritage 

Within four 
months 

following a 
decision to 
construct 
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No Commitment  Objective Action  Timing  Advice 
sites are discovered during construction 

2 Ocean outlet 
for seawater 
return 

Achieve 
compliance with 
Cockburn Sound 
EPP 

Locate and design the ocean outlet diffuser to ensure 
the discharge complies with the requirements of the 
Cockburn Sound Environmental Protection Policy 

Prior to 
construction 

 

3 CEMP Achieve 
objectives of 
Commitment 1 

Implement CEMP Before during 
and following 
construction 

WRC 
CALM 

4 Vegetation, 
Declared Rare 
and Priority 
Flora and 
Fauna Habitat 

Protect 
vegetation, 
Declared Rare 
and Priority Flora 
and Fauna  

Conduct a survey of product pipeline routes to 
determine final alignments to avoid areas identified by 
CALM or Department of Environmental Protection. 
Conduct detailed survey for Rare and Priority Flora, to 
contribute to the Flora and Fauna Management Plan. 

Spring 
season 
before 
construction 
commences 

CALM 

5 Aboriginal 
heritage 

Address heritage 
issues 

Consult with regional and local Aboriginal 
organisations and conduct site inspections to 
determine issues 

Before and 
during 
construction 

 

6 Aboriginal 
heritage 

Address impact 
issues 

Submit a section 18 application to develop into 
Cockburn Sound to the Aboriginal Cultural Materials 
Committee 

Before 
construction 

 

 

WCO0206desalEPSFinal 3.doc  Welker Environmental Consultancy 



  Page 85 

16. CONCLUSION 

The key environmental factors identified by the proponent, the EPA, and the community, in regard to 
the development of a desalination plant in the Cockburn Sound area are: 

• Marine habitat and biota – Effect on water and sediment quality, coastal processes, fish stocks 
and aquaculture. 

• Vegetation and flora – Regional biodiversity, remnant vegetation issues, conservation flora. 

• Fauna – Loss of habitat, affect on local and regional fauna values. 

• Greenhouse gas emissions – Emissions as a result of energy use for plant operation. 

• Nitrogen oxide (NOx) emissions – Emissions as a result of potential 20 MW power station on 
East Rockingham site. 

• Noise – Operation of plant, cumulative noise in Kwinana area. 

• Public safety and risk – Chemical storage.  

• Aboriginal cultural values. 

The community consultation program indicated that the most important issues regarding this proposal 
to community and environmental groups were related to the water quality and marine habitat of 
Cockburn Sound, greenhouse gas emissions, noise emissions, and Aboriginal heritage. 

16.1 ENVIRONMENTAL COSTS AND BENEFITS 

16.1.1 Costs 

There are unlikely to be any significant adverse impacts on the marine ecosystem in Cockburn Sound 
associated with the desalination proposal due to the relatively benign nature of the discharge and rapid 
dispersion of the plume.   

The establishment of the desalination plant may require the clearing of 2 to 3 hectares of remnant 
vegetation, mostly degraded areas representative of the Quindalup vegetation complexes as described 
by Heddle et al. 1980.  The construction of pipelines required to operate the plant will also require 
some clearing, following advice from CALM and DEP, but is mostly of degraded to completely 
degraded areas of vegetation within the Quindalup and Cottesloe Central-south vegetation complex 
systems and the total area required for clearing should not exceed 2.5 ha.  More than 30 % of the 
original extent of these complexes remains in the metropolitan area with more than 10 % protected 
under Bush Forever.   

The development of sites being considered for the desalination plant will remove some bushland, 
which may have some importance to local fauna.   The areas are however not likely to be important for 
local or regional representation of significant fauna populations.  The pipelines are primarily located 
along degraded road and railway reserves and hence do not typically contain significant fauna habitat.  
Final pipeline selection will ensure no regionally significant wildlife corridors are compromised. 

The implementation of the proposal will result in an increase in greenhouse emissions but the 
proposed mitigation measures to be addressed in the Greenhouse Gas Management Plan and the 
proponent’s commitment to use renewable energy sources if feasible will minimise the emissions of 
greenhouse gases. 

A small gas fired power station, potentially developed on the East Rockingham site, will be a new 
source of NOx in the Kwinana / East Rockingham area.  In a local and regional context, it will be a 
relatively small emission and make a negligible contribution to the existing levels of NOx. 
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The operation of the desalination plant will generate some noise, which has the potential to contribute 
to cumulative noise emissions in the areas in which it is being located.  Following further modelling, 
noise reduction measures will be finalised for the project which will ensure the noise emissions of the 
plant do not impact on nearby residential areas.  

The storage of chlorine and other chemicals on the plant site represents some risk to public safety.  
Suitable safety measures, and sufficiently sized buffers between the plant and other land uses, will 
ensure that the risk is minimised.  The facility will not pose a significant risk to public safety. 

The impact on Cockburn Sound (Site ID 3776) will be insignificant but the proponent will similarly 
consult with the Aboriginal community prior to and during construction.  Contingency plans will be 
prepared and site disturbance will be pursuant to section 18 of the Aboriginal Heritage Act.  

16.1.2 Benefits 

There are a number of potential environmental benefits that may not have occurred without the 
implementation of this proposal: 

• Establishment of new permanent reference site for water quality in Cockburn Sound. 

• Implementation of a new water quality monitoring program in Cockburn Sound centred around 
selected discharge site. 

• Rehabilitation along pipeline routes, following installation, will result in a net increase in the 
restoration of native vegetation in the Cockburn, Kwinana and Rockingham areas.  The visual 
appearance of road reserves will be improved following the establishment of vegetation. 

16.2 ENVIRONMENTAL RISKS AND MANAGEABILITY 

The approach taken in this environmental review has been based on a risk assessment approach to 
characterise relevant environmental factors, determine the potential impacts and to develop mitigation 
measures. 

The proponent has considerable recent experience in managing the construction of projects with 
similar associated environmental issues and this experience is anticipated to lead to a greater certainty 
in achieving desirable environmental outcomes.   

The environmental aspects of the proposal will be managed through the implementation of the CEMP, 
for aspects of the proposal related to the construction of the plant and infrastructure and the 
implementation of environmental management commitments as described in this document.   

The proponent has extensively consulted with the community (including Government agencies) to 
scope the potential impacts of the proposal and to determine the significance of environmental issues 
and the acceptability of mitigation.  This process substantially improves the likelihood that all 
significant environmental issues have been identified, investigated, mitigated and offset to an 
acceptable degree. 
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17. PROPOSED ENVIRONMENTAL CONDITIONS 

The following recommended Statement of Environmental Conditions has been drafted based on advice 
from the EPA Services Unit.  The environmental commitments that are proposed by the proponent are 
provided in Schedule 2 of the recommended Statement of Environmental Conditions. 

 

RECOMMENDED CONDITIONS AND PROCEDURES 
STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED (PURSUANT TO THE 

PROVISIONS OF THE ENVIRONMENTAL PROTECTION ACT 1986) 

 

PERTH METROPOLITAN DESALINATION PROPOSAL 

 

Proposal:  The construction and operation of a seawater desalination plant at a site 
in the Kwinana/East Rockingham area, and associated seawater intake 
and concentrated seawater discharge pipelines and product pipeline to 
Tamworth or Thompson Reservoir as documented in Schedule 1 of this 
Statement. 

Proponent: Water Corporation 

Proponent Address: 629 Newcastle St,  LEEDERVILLE WA  6007 

Assessment Number: 14xx 

Report of the Environmental Protection Authority: Bulletin 10XX 

The proposal referred to above may be implemented subject to the following conditions and 
procedures: 

Procedural Conditions 

1 Implementation and Changes 

1-1 The proponent shall implement the proposal as documented in schedule 1 of this statement 
subject to the conditions in the statement. 

1-2 Where the proponent seeks to change any aspect of the proposal as documented in schedule 1 of 
this statement in any way that the Minister for the Environment and Heritage determines, on 
advice of the Environmental Protection Authority, is substantial, the proponent shall refer the 
matter to the Environmental Protection Authority. 

1-3 Where the proponent seeks to change any aspect of the proposal as documented in schedule 1 of 
this statement in any way that the Minister for the Environment and Heritage determines, on 
advice of the Environmental Protection Authority, is not substantial, the proponent may 
implement those changes upon receipt of written advice. 

2 Proponent Commitments 

2-1 The proponent shall implement the consolidated environmental management commitments 
documented in schedule 2 of this statement. 
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2-2 The proponent shall implement subsequent environmental management commitments that the 
proponent makes as part of the fulfilment of conditions in this statement. 

3 Proponent Nomination and Contact Details 

3-1 The proponent for the time being nominated by the Minister for the Environment and Heritage 
under section 38(6) or (7) of the Environmental Protection Act 1986 is responsible for the 
implementation of the proposal until such time as the Minister for the Environment and 
Heritage has exercised the Minister’s power under section 38(7) of the Act to revoke the 
nomination of that proponent and nominate another person as the proponent of the proposal. 

3-2 If the proponent wishes to relinquish the nomination, the proponent shall apply for the transfer 
of proponent and provide a letter with a copy of this statement endorsed by the proposed 
replacement proponent that the proposal will be carried out in accordance with this statement.  
Contact details and appropriate documentation on the capability of the proposed replacement 
proponent to carry out the proposal shall also be provided. 

3-3 The nominated proponent shall notify the Department of Environmental Protection of any 
change of contact name and address within 60 days of such change. 

4 Commencement and Time Limit of Approval 

4.1 The proponent shall provide evidence to the Minister for the Environment and Heritage within 
three years of the date of this statement that the proposal has been substantially commenced or 
the approval granted in this statement shall lapse and be void. 

Note: The Minister for Environment and Heritage will determine any dispute as to whether the 
proposal has been substantially commenced. 

4.2 The proponent shall make application for any extension of approval for the substantial 
commencement of the proposal beyond five years from the date of this statement to the Minister 
for the Environment and Heritage, on the advice of the Environmental Protection Authority, 
prior to the expiration of the three-year period referred to in conditions 4-1.  

The application shall demonstrate that: 

• environmental factors of the proposal have not changed significantly; 

• new, significant environmental issues have not arisen; and 

• all relevant government authorities have been consulted. 

Note: The Minister for the Environment and Heritage may consider the grant of an extension of the 
time limit of approval not exceeding five years for the substantial commencement of the 
proposal. 

Environmental Conditions 

5 Compliance Audit and performance review 

5.1 The proponent shall prepare an audit program in consultation with and submit compliance 
reports to the Department of Environmental Protection which address: 

• the implementation of the proposal as defined in schedule 1 of this statement; 

• evidence of compliance with the conditions and commitments; and 

• the performance of the environmental management plans and programs. 
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Note: Under sections 48(1) and 47(2) of the Environmental Protection Act 1986, the Chief Executive 
Officer of the Department of Environmental Protection is empowered to audit the compliance of 
the proponent with the statement and should directly receive the compliance documentation, 
including environmental management plans, conditions, procedures and commitments contained 
in this statement.  Usually, the Department of Environmental Protection prepares an audit table 
that can be utilised by the by the proponent, if required, to prepare an audit program to ensure 
that the proposal is implemented as required.  The Chief Executive Officer is responsible for the 
preparation of written advice to the proponent, which is signed off by either the Minister or, 
under an endorsed condition clearance process, a delegate within the Environmental Protection 
Authority or the Department of Environmental Protection that the requirements have been met. 

5-2 The proponent shall submit a performance review report every five years after the start of the 
operations/development phase to the requirements of the Minister for Environment and Heritage 
on advice of the Environmental Protection Authority, which addresses: 

• the major environmental issues with the project, the objectives for those issues, the 
methodologies used to achieve these, and the key indicators of environmental 
performance measured against those objectives; 

• the level of progress in the achievement of sound environmental performance, including 
industry bench marking and the use of best available technology where practicable; 

• significant improvements gained in environmental management, including the use of 
external peer reviews; 

• stakeholder and community consultation about environmental performance and the 
outcomes of that consultation, including a report of any on-going concerns being 
expressed; and 

• the proposed environmental objectives over the next five years, including improvements 
in technology and management processes. 

Procedures 

1 Where a condition states “to the requirements of the Minister for the Environment and Heritage 
on advice of the Environmental Protection Authority”, the Chief Executive Officer of the 
Department of Environmental Protection shall obtain that advice for the preparation of written 
advice to the proponent. 

2 The Environmental Protection Authority may seek advice from other agencies, as required, in 
order to provide its advice to the Chief Executive Officer of the Department of Environmental 
Protection. 

Note 

1 The Minister for Environment and Heritage will determine any dispute between the proponent 
and the Environmental Protection Authority or the Department of Environmental Protection 
over the fulfilment of the requirements for conditions. 

2 The proponent is required to apply for a Works Approval and Licence for this project under the 
provisions of Part V of the Environmental Protection Act 1986. 
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Schedule 1 
The Proposal 

The proposal is to construct and operate a seawater desalination plant at a site in the Kwinana/East 
Rockingham area, and associated seawater intake and concentrated seawater discharge pipelines and 
product pipeline to Tamworth or Thompson Reservoir as specified in the key characteristics table 
below. 

The location of the Perth Metropolitan Desalination Proposal and indicative product water pipeline 
alignments are shown in Figures 1 and 2 respectively (attached). 

Table 1 Summary of key characteristics of the proposal 

Characteristic East Rockingham site Kwinana Power Station site 
Location Cnr Office and Patterson roads Kwinana Power Station 
Capacity 30 GL/yr 30 GL/yr 
Power requirement 20 MW 20 MW 
Power Source Gas turbine/gas Engine or Western Power 

Grid 
Western Power Grid 

Clearing of vegetation required 2-3 ha degraded vegetation Likely to be 2-3 ha of mostly completely 
degraded vegetation 

Seawater intake 220 ML/d (average) 220 ML/d (average) 
Seawater intake pipelines   

Location (indicative) See Figure 2 See Figure 2 
Length (indicative) 3.1 km 0.8 km1 
number 1 1 
diameter 1400 mm 1400 mm 

Concentrated seawater 
discharge 

  

volume 120 ML/day 120 ML/day 
Salinity and temperature 65,000 mg/L, less than 20C 65,000 mg/L, less than 20C, before dilution 

with KPS cooling water 
Location of outlet In 8m depth of water offshore from CBH 

Grains terminal  
In 8m depth of water offshore from KPS site 

Diffuser design 160m long, risers at 10 m spacings at 60o 
from horizontal, riser ports 200 mm in 

diameter 

160m long, risers at 10 m spacings at 60o 
from horizontal, riser ports 200 mm in 

diameter 
Product water pipeline   

Location (indicative) See Figure 2 See Figure 2 
Capacity >100 ML/day >100 ML/day 
Length (indicative) 10 km 10 km 
Number 1 1 
Diameter 900 mm 900 mm 
Destination Tamworth Hill reservoir Thompson Lake reservoir 

Power station 20 MW gas turbine or gas engine power 
station 

nil 

1 Potential for shared intake with power station 
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Figure 1 Perth Metropolitan Desalination Proposal Location 
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Proponent’s Environmental Management Commitments – Perth Metropolitan 
Desalination Proposal (Assessment No. ****) 

No Commitment  Objective Action  Timing  Advice 

1 Consultative 
Environmental 
Management 
Plan (CEMP) 

To minimise 
environmental 
impacts from 
implementation 
of the proposal 

Prepare a CEMP which addresses the following; 
• Water Quality Management Plan to include: 

• procedures to mitigate potential impacts of 
construction of the discharge pipeline; 

• a monitoring program for TDS and 
temperature of water returned to the ocean; 

• a contingency plan that examines the risk of 
contamination and procedures to mitigate 
any unanticipated impacts; and 

• eco-toxicity testing of added chemicals in the 
high salinity seawater discharge (anti-
scalants and biocides) 

• Flora and Fauna Management Plan to 
include: 
• locating the plant and pipelines to minimise 

clearing and effects on conservation values; 
• mitigating impacts on Priority Flora; 
• Dieback management measures; and 
• weed control measures. 

• Greenhouse gas management plan as part 
of CEMP that will include: 
• use of renewable energy as far as is 

practicable 
• calculation of the greenhouse gas emissions; 
• specific measures to minimise the 

greenhouse gas emissions; 
• monitoring of greenhouse gas emissions; 
• estimation of the greenhouse gas efficiency 

in comparison with the efficiencies of other 
comparable projects producing a similar 
product; 

• an analysis of the extent to which the 
proposal meets the requirements of the 
National Strategy using a combination of: 
• “no regrets” measures, 
• “beyond no regrets” measures, 
• land use change or forestry offsets, and 
• international flexibility mechanisms. 

• Demonstration that Nitrogen Oxides 
emissions from a dedicated power plant at East 
Rockingham will comply with EPA Guidance 15 
and the relevant NEPM. 

• Noise Management Plan that includes 
detailed modelling of noise emissions and 
cumulative affect of emissions. 

• Hazardous Materials Management Plan to 
minimise public risk from materials associated 
with the plant. 

• A contingency that includes an 
archaeological monitoring program in case 
Aboriginal heritage sites are discovered during 
construction 

Within four 
months 

following a 
decision to 
construct 

 

2 Ocean outlet 
for seawater 
return 

Achieve 
compliance with 
Cockburn Sound 
EPP 

Locate and design the ocean outlet diffuser to 
ensure the discharge complies with the 
requirements of the Cockburn Sound 
Environmental Protection Policy 

Prior to 
construction 

 

3 CEMP Achieve 
objectives of 
Commitment 1 

Implement CEMP Before during 
and following 
construction 

WRC 

CALM 
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No Commitment  Objective Action  Timing  Advice 

4 Vegetation, 
Declared Rare 
and Priority 
Flora and 
Fauna Habitat 

Protect 
vegetation, 
Declared Rare 
and Priority 
Flora and Fauna  

Conduct a survey of product pipeline routes to 
determine final alignments to avoid areas identified 
by CALM or Department of Environmental 
Protection. 
Conduct detailed survey for Rare and Priority 
Flora, to contribute to the Flora and Fauna 
Management Plan. 

Spring season 
before 

construction 
commences 

CALM 

5 Aboriginal 
heritage 

Address 
heritage issues 

Consult with regional and local Aboriginal 
organisations and conduct site inspections to 
determine issues 

Before and 
during 

construction 

 

6 Aboriginal 
heritage 

Address impact 
issues 

Submit a section 18 application to develop into 
Cockburn Sound to the Aboriginal Cultural 
Materials Committee 

Before 
construction 
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