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1 Background, Approval Process, Objectives and 
Justification for a Wastewater Treatment Plant and 
Ocean Outlet at Alkimos

1.1 Introduction

1.1.1 Purpose of this Section

The purpose of this section is to present relevant
information to the Environmental Protection Authority
(EPA) on the proposal within a local and regional
framework, emphasising how the proposal may impact
relevant environmental factors and how those impacts
will be mitigated and managed so as to be
environmentally acceptable. 

The Alkimos WWTP proposal was referred to the EPA
on 15 July 2004. The EPA advertised the level of
assessment for the project as a Public Environmental
Review (PER) on 19 July 2004. A scoping document
outlining the proposed scope of works for the
environmental impact assessment was prepared and 
submitted to the EPA in February 2005.

This PER has been prepared according to Part IV 
Division 1 of the Environmental Protection Act 1986

for proposals of local or regional significance that raise 
a number of significant environmental factors, some of 
which are considered complex and require detailed
assessment. The EPA considers that such proposals
should be subject to a formal public review period,
which in the case of this project was set at 10 weeks,
and the setting of environmental conditions under Part 
IV of the Act to ensure they are implemented and
managed in an environmentally accepted method.

The Water Corporation proposes to construct Stage 1
of the AWWTP at site B, with an ocean outlet.  Site A 
is an alternative if Site B proves unsuitable.

Because the Water Corporation is proposing two
alternate sites for the AWWTP, this PER serves to
provide information common to both alternatives and
the specific details of both options to enable the EPA to
assess and report separately for each. The review of
Site A is being conducted under 1582 and Site B 1529.
Comparative tables are presented, as required by the
environmental assessment process, to enable the EPA 
to fulfil its requirements in providing ministerial
advice.

This section introduces the proposed AWWTP
proposal, includes a description of the project and
discussion of environmental values, potential impacts
and their management.

The PER structure is as follows:
Section One: Introduction and Overview

Provides an introduction to the document and the
proponent, relevant legislative requirements and
applicable guidelines. The assessment and 
consultation process undertaken prior to
preparation of the PER is described and an
indicative timeframe for the project and
finalisation of the environmental review process is 
included.

Section Two: The Proposal

Describes the proposal i.e. a wastewater treatment
plan and an ocean outlet.

Section Three:Existing Environment

Describes the existing terrestrial and marine
environments and social issues.

Section Four Environmental Impact and
Management Strategy

Describes the environmental factors and their
management common to both Sites A and B and
the ocean outlets.

Section Five: Consultation

Describes the consultation process. 

Section Six: Specific Environmental Factors
– Site A

Describes environmental factors and their
management, specific to Site A.

Section Seven:Specific Environmental Factors
– Site B

Describes environmental factors and their
management, specific to Site B.

Section Eight: Environmental Management

Describes the management and proponent
commitments for the project.

Section Nine: References

Section Ten: Glossary

Appendix A: Draft Alkimos Ocean Outlet EMP

Appendix B: Map Plans for Alkimos
Wastewater Treatment Plant
Project

Appendix C: Atteris Final Report

Appendix D: Community Consultation

Evaluating Attitudes Towards Alkimos.

Page 3 of 16



Alkimos Wastewater Treatment Plant - Public Environmental Review 

Section One:  Introduction and Overview - Final v.3 - 8 November 2005

1.1.2 Project History

The overall planning for the northwest corridor and the
AWWTP and associated ocean outlet commenced in
the late 1970s.  Following extensive economic and
environmental evaluation of over twenty coastal and
inland locations, a suitable site was identified.  This
site was located within a proposed green belt between
urban areas and adjacent to a proposed commercial
area (1977 Metropolitan Region Scheme Plan).

In July 1982, a Notice of Intent to purchase the site was
issued to the then Department of Conservation and
Environment. The Minister gave approval in February
1983 to the Department of Conservation and
Environment to sell the site. Subsequently in 1987, the
Water Corporation purchased 160 ha of land (Lot 101)
for a new WWTP (site A) to service the North-West
Corridor and part of the North East Corridor.

In late 1997, a Master Plan for the Alkimos Eglinton
area was prepared by LandCorp and submitted for
approval to the Alkimos Eglinton Liaison Group (a
sub-committee of the Western Australia Planning
Commission). This Master Plan showed a pump
station in lieu of the Alkimos WWTP on Lot 101.

In June 1998, LandCorp and Alkimos Development
Pty Ltd (The Developers) negotiated with the
Corporation an “in-principle agreement” that the 
proposed AWWTP site be relocated 600 metres (m) to
the east of Site A, to a location then known as Site B 
(now referred to as Site Bwest), and that the amenity
buffer surrounding the WWTP be reduced, in order to 
allow greater urban development between the WWTP
and the coast. The Alkimos Eglinton Liaison Group 
approved this proposal in August 1998.

After further negotiation the “in principle agreement”
was formalised on the 29th June 2001 with the signing
of the Alkimos Eglinton Relocation, Construction and
Development Agreement between the Water 
Corporation, LandCorp and Eglinton Estates (the
principal landowners within the structure plan area).
The basis of this agreement was that the WWTP would 
be located at site B provided that it would be cost
neutral to the Corporation.

1.1.3 Proponent

The proponent for the project is: 
Water Corporation
PO Box 100
LEEDERVILLE WA 6902
ABN: 28 003 434 917
www.watercorporation.com.au
telephone: 9420 2420

The relevant contact is:
Dr David Luketina
Manager, Environment
telephone 9420 2116
fax 9420 3158
email david.luketina@watercorporation.com.au

1.1.4 Project Area 

The proposed location for the AWWTP is situated on
the coast between Yanchep and Quinns, approximately
40 kilometres (km) north of Perth, Western Australia
(see Figure 1.1). It is located in the more northerly
Whitfords-Lancelin Coastal Sector, representing the
final stage in the series of coastal landforms, consisting
of more recent parabolic dunes perched on an older
limestone plateau. The system is a parabolic dune
feature 2km wide, extending inland for four km. Three
individual dune types occur within this feature;
1. parallel dunes;
2. parabolic dunes; and
3. blow-outs.

Two sites for the AWWTP are proposed, Site A being
located between 300 to 1000m from the Alkimos
shoreline behind the fore-dunes, and Site B between
1000 and 1700m at a higher point in the landscape (see
Figure 1.2).

The area to be disturbed within the dune landforms
varies according to the option implemented, being
~23ha for Site A and ~28ha for Site B. 
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Figure 1.1 Alkimos WWTP Location Map
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1.1.5 Schedule and Staging 

Table 1.1 describes the preliminary schedule for the project. The difference in the completion date for each site is due to
the time required to excavate Site B. 

Table 1.1 Project Schedule

TimingEvent

Site A Site B 

PER document released for public comment November 2005 November 2005
Approval by the Minister for the Environment July 2006 July 2006
Earthworks for WWTP n/a July 2006 - December 2007
Construct WWTP May 2007 - January 2009 March 2008 - December 2009
Construct ocean outlet April 2007/8 – December 2008/9 April 2008 – December 2009
Commission WWTP and ocean outlet March 2009 – late 2009 March 2010

Table 1.2 shows the notional development stages for the WWTP.

Table 1.2 Notional AWWTP Development Stages

Treated Wastewater Total N (mg/L)Notional
Project
Stage

Indicative
Timing

Installed Capacity
(ML/d Of Inflow)

With Energy
Recovery

Without Energy
Recovery

Additional Treatment To Reclaim
Water For Reuse

1 2009/10 10 7 (annual mean)
2 2020 40 8 (annual mean)
3 2030 60

Not applicable
due to scale.

9 (annual mean)
4 2040 80 May not be

applicable due to
scale.

5 2050 120
6 Long term 160

15 (annual mean).

<10 mg/L
(annual mean).

Phosphorous reduction and
disinfection to suit disposal/reuse
application.

1.1.6 Consultation 

A stakeholder communication plan has been developed
and implemented, recognising that the AWWTP is 
proposed to be sited at a location currently remote from
development, but in the path of urbanisation over the next
decade. The Water Corporation is seeking to keep
stakeholders informed of its plans and address any 
concerns and opportunities.  The Water Corporation has
briefed both the EPA and the Department of Environment
(DoE) regarding this proposal and the broader strategy for
wastewater disposal, and has initiated and undertaken
extensive public consultation.

This PER provides the opportunity for additional public
input on the ocean outlet proposal. Section 5 provides
details of the consultation process undertaken to date.

The EPA provides its advice on the project to the Minister
for the Environment. Consultation on the assessment of
impacts on biodiversity has been undertaken with CALM.

1.1.7 Legislative Framework

1.1.7.1 Relevant Legislation, Policies and 
Principles

The Environmental Protection Act 1986 (EP Act) is the
principal statute relevant to environmental protection in
Western Australia. The Act makes provision for the
establishment of the EPA, for the prevention, enhancement
and management of the environment. The Act also
provides for the control and licensing of potentially

polluting activities, land clearing, and is the Act
under which the State Environment Approvals
Process operates.

Other core State environment and related legislation
relevant to the Project include the following:

Aboriginal Heritage Act 1972

Conservation and Land Management Act 1984

Wildlife Conservation Act 1950

Commonwealth legislation of relevance to the Project
includes the following:

Environment Protection and Biodiversity

Conservation Act 1999 (EPBC Act)

National Native Title Act 1993

Under the EPBC Act, an action requires approval
from the Federal Environment and Heritage Minister
if the action has, will have, or is likely to have, a 
significant impact on a matter of national
significance, such as: 

World Heritage property;

National Heritage places; 

Ramsar wetlands of international importance;

Listed threatened species and communities;

Migratory species protected under international
agreement;

Nuclear actions; and 

The Commonwealth marine environment.
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The EP Act sets out sustainability principles to be
included in any environmental impact assessment.
They are: 
1. The precautionary principle;
2. The principle of intergenerational equity;
3. The principle of conservation of biological

diversity and ecological integrity;
4. Principles related to improved valuation,

pricing and incentive mechanisms; and
5. The principle of waste minimisation.

This document is prepared taking these principles into
account.

1.1.7.2 Key Decision Making Authorities

The key Decision Making Authorities (DMA’s) 
involved in the Environmental Impact Assessment
(EIA) of this project include:

the EPA 

the Department of Indigenous Affairs (DIA)

the Department of Land Information (DLI)

Fisheries WA 

the Department for Planning and Infrastructure
(DPI)

the City of Wanneroo

the Department of Conservation and Land
Management (CALM)

1.1.7.3 Approvals Process

It has been determined by the EPA that the project
requires a formal level of assessment as a Public 
Environmental Review (PER). The process for
submission and assessment of a PER is shown in
Figure 1.3 as follows:

Figure 1.3 Outline of Procedure for PER Assessment
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1. The proponent refers the proposal to the EPA
to set the level of assessment.

2. The EPA determines the level of assessment as 
a PER and advertises this decision and the 
length of the public review period, subject to
appeal.

3. The proponent prepares an Environmental
Scoping Document (ESD) outlining the scope
of works for the PER assessment.

4. The EPA agrees to the ESD as a basis for the 
PER.

5. A draft PER is prepared by the proponent and 
submitted to the EPA Service Unit for
comment.

6. The final draft of the PER (this document) is
submitted to the EPA for authorisation to
release as a public document.

7. The PER is released for a public review period 
of 10 weeks.

8. Any submissions received by the EPA at the 
end of the public review period are provided to
the proponent, for the proponent to summarise
and respond.

9. The EPA undertakes an assessment of the 
proposal.

10. The EPA’s Report and Recommendations is
published, which includes recommended
environmental conditions.

11. A two-week statutory appeal period
commences.

12. The Minister for the Environment determines
any appeals on the EPA’s Report and
Recommendations, and consults with key
DMA’s to seek agreement on whether or not,
and in what manner the proposal may be 
implemented.

13. The Minister issues a statement specify the
conditions under which the project may
proceed (provided approval for the project is
given).

This PER is intended to allow the public to review the
potential environmental impacts of the project and the
proposed management measures. Guidelines for
making a submission are presented in the front of this
document.

If approval for this project is obtained under Part IV of
the EP Act 1986, licensing of construction and
operations is required under Part V of the Act. This
requires a Works Approval to be submitted to the DoE
prior to commencement of construction, and an 
Application for Licence to Operate submitted to the
DoE, prior to commencement of commissioning.

1.1.7.4 Land Use Zoning

Approximately 160ha was acquired by the Water
Corporation in 1987 for a future Waste Water 
Treatment plant.  The site is located on lot 101 and is
formally designated in the Metropolitan Region
Scheme (MRS), the state’s peak statutory plan, as a 
future WWTP.

1.1.7.5 Metropolitan Regional Scheme

The MRS is a large town planning scheme for land use
in the Perth metropolitan area.  The scheme defines the
future use of land, dividing it into broad zones and
reservations.  It requires local government town
planning schemes to provide detailed plans for their
part of the region. These schemes must be consistent
with the MRS. An amendment to the MRS changes the
zoning or reservation of land to allow for a different
land use.

MRS Amendment No. 1029/33 was advertised for
public comment from September to January 2004.  On
March 2004, the Metropolitan Region Planning
Committee (MRPC) was advised that discussions were
taking place in regard to the potential relocation of the
AWWTP.  Accordingly, the Hearings Sub Committee
was deferred and was reconvened when the location of
the WWTP and the alignment of Marmion Avenue had
been resolved.

At a high level meeting held in September 2004
between the Developers, the Water Corporation and the
DPI, Site B was chosen as the agreed site for the 
AWWTP so that the land most desirable for urban
development, to the west, could be available for
residential development. Site A remained as a fallback
position should any fatal flaws be identified with Site 
B.  Then at the Alkimos Eglinton District Structure
Planning Committee (AEDSP) meeting held in late 
September 2004, a decision was made to request that
the MRS Amendment process be recommenced with
the modified alignment of Marmion Avenue.

The Water Corporation recently lodged a submission
during the public comment period in response to the
relocation of the WWTP from Site A to Site B if MRS 
amendment 1029/33 as advertised became effective. 
Essentially the Water Corporation sought to reaffirm
the requirements for an 800m buffer to the west and
north-west at Site B. The Water Corporation also 
sought to ensure formal planning mechanisms required
to revert to Site A be established should Site B not be
suitable.

In February 2004, the Alkimos Wastewater Treatment
Works Coordinating Committee was established.  This
enabled stakeholders to discuss the key planning issues
in the Alkimos area, in particular the location of the
AWWTP, the route of Marmion Avenue, the route of
the railway and the town centre locations.  Four options
for the location of the AWWTP were identified and
examined by the AWWTP Committee.

In addition to Sites A and B, additional sites (known as
Sites C and D) were investigated further to the east. 

Through a series of analysis, including environmental,
health and safety, excavation, and cost criteria, the 
Committee resolved not to pursue Options C and D.
Among the major reasons were the additional costs, 
commissioning delays, and concerns regarding the
operation of a wastewater treatment plant in a major
excavation some 30m deep.
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1.1.8 Current Wastewater
Management for the North-West
Corridor

The North West Corridor is divided into the Beenyup
and Alkimos wastewater catchments.  The Alkimos
wastewater catchment is made up of five major
development zones:
1. Yanchep;
2. Alkimos;
3. Mindarie;
4. Swan Valley; and
5. Bullsbrook.

Currently, the Beenyup WWTP services the majority
of the Alkimos wastewater catchment, providing a 
wastewater service from Quinns Rock through to 
Scarborough and inland through Dianella and
Bayswater to the foothills east of Midland.  In the north
of the Alkimos wastewater catchment the Yanchep and
Two Rocks WWTPs service these towns respectively.

Beenyup WWTP is an advanced secondary treatment
plant with a current nominal capacity of 120 megalitres
per day (ML/d) but is less for certain plant processes
(eg, sludge management).  Ultimately, this WWTP will
be developed to treat a maximum of 150 ML/d,
servicing a population of up to 750,000 people.
Secondary treated wastewater flows by gravity to the
Indian Ocean in the vicinity of the Marmion Marine
Park and is discharged into 10 metres of water via two
outlets, one 1,850m and the other 1,650m offshore
where it is rapidly diluted and dispersed.

Regular monitoring of ocean water quality is carried
out to confirm that environmental and health standards
are met.

There has been unprecedented development growth in
the North West Corridor over the past 6 years, and
wastewater flows have increased at a rate of 7% over
the past two years.  If the growth in the North West
Corridor continues at the current rate, the existing
conveyance system directing Alkimos’ wastewater
catchment flows temporarily south to Beenyup WWTP
will exceed its design capacity by 2007 and the
Beenyup WWTP will exceed its design hydraulic
capacity by 2009.  The new Alkimos WWTP and
conveyance system is required to overcome this
situation.

The Two Rocks and Yanchep WWTPs are also
secondary treatment plants that have respective
treatment capacities of 0.1 ML/d and 0.6 ML/d.
Treated wastewater from both these WWTPs is
managed via ground water recharge / infiltration.  In
the short-term (2010), these WWTPs are expected to
reach their capacity, but will not be upgraded due to an
insufficient buffer area and limited treated wastewater
disposal capacity.  The new Interim Yanchep/Two
Rocks WWTP (or Tokyu WWTP) is planned for the
medium-term, which will facilitate local reuse of 
treated wastewater.  This new WWTP will be located
between Two Rocks and Yanchep. Ultimately,
wastewater from this area will need to be diverted to 
the Alkimos WWTP via the Yanchep Main Sewer.

The wastewater management strategy for the north-
west corridor is described in Table 1.3.

Table 1.3 Summary of the overall wastewater treatment strategy for the Alkimos wastewater catchment

Development Zone Current Treatment Location Short Term Strategy Long Term Strategy

Yanchep
Yanchep and Two Rocks 
WWTPs

Treatment to remain local, 
planned Interim Tokyu WWTP 

Alkimos WWTP (2030+)

Alkimos
Interim pump station directs 
flow to Beenyup WWTP

Alkimos WWTP Alkimos WWTP

Mindarie Directed to Beenyup WWTP 

Directed to Beenyup WWTP 
and then sequentially diverted
to Alkimos as Quinns Main 
Sewer is constructed 

Alkimos WWTP

Swan Valley Directed to Beenyup WWTP Directed to Beenyup WWTP Alkimos WWTP (2025+)
Bullsbrook Bullsbrook WWTP Bullsbrook WWTP Alkimos WWTP (2020+)
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1.1.9 A Growing Northern Urban 
Corridor

The locality is forecast to experience significant population 
growth in the medium to long term.  In response, the
State’s peak planning agency, the DPI has identified large
parcels of the area as suitable for urban development.

Recently many plans have been prepared at the regional
and district level which outline a broad framework of
urban development in the locality to address forecast 
population growth.  For the purposes of the following
discussion the area referred to as the study area is the 

northern part of the North West Corridor and
includes the three districts of Butler-Jindalee,
Alkimos-Eglinton and St. Andrews-Yanchep.
Population projections used in this paper are based
on DPI small area projections (Auret 2004). 
Current projections foresee expansion until 2011 in
Clarkson-Merriwa-Ridgewood and East Wanneroo
areas.  Thereafter population expansion in the
northern part of the North West Corridor
accelerates. Within the study area, the DPI has
projected regional population growth as shown in
Figure 1.4.

Figure 1.4 Projected Population Growth in the Three Districts of the North-West Corridor 

(Auret 2004)
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1.1.10 Justification for the Proposed 
AWWTP and the Ocean Outlet 

The following points summarise the justification for the
Alkimos WWTP and ocean outlet:

The Corporation is required to service development in
the North West Corridor under a State Government
Cabinet Agreement (1989).

The Water Corporation is responsible for the 
collection, treatment and disposal of wastewater from
the Northern Corridor and projected growth in the
Alkimos wastewater catchment. The planned
AWWTP catchment boundary captures five
development zones: Yanchep, Alkimos, Mindarie,
Swan Valley and Bullsbrook.

There has been unprecedented development growth in
the North West Corridor over the past 6 years, and
wastewater flows from the catchment have increased
at a rate of 7% per year over the past two years.  If the
growth in the North West Corridor continues at the
current rate, the existing conveyance system will
exceed its design capacity within 2 years and the 
Beenyup WWTP will reach its design capacity within
4 to 6 years.  The new Alkimos WWTP and
conveyance system is required to overcome this
situation.  Currently, Alkimos and Mindarie
development zones are directed south to Beenyup
WWTP, which serves Perth’s rapidly developing
northern suburbs extending along the coast from
Quinns Rock to Scarborough.  Enhancement of
existing conveyance systems to Beenyup WWTP and 
advancement of expansion at Beenyup WWTP is
underway in the interim.

The Yanchep development zone is served by two
WWTPs, one in Two Rocks and the other in Yanchep.
The Two Rocks WWTP is a packaged plant with
extended aeration and infiltration.  The Yanchep
WWTP Is an Intermittent Decant Extended Aeration
(IDEA) plant, which infiltrates along the coast.  The
Yanchep WWTP is expected to reach its capacity in
2010.

The Corporation estimates that the Alkimos
development zones will produce a total wastewater 
flow of approximately 30 ML/d by 2020, 60 ML/d by
2040 and a longer-term flow of 140 to 160 ML/d.
These future flows are in excess of the capacity of 
Beenyup, Yanchep and Two Rocks WWTPs.
Therefore, the Alkimos WWTP will be required to 
handle these flows, and will be a long-term solution
that will be able to service the wastewater catchment
well into the future.

A major factor in the planning for a new wastewater
scheme was to provide for a full gravity sewer system,
thus avoiding major pumping of wastewater with the
associated high energy cost, greenhouse gas emissions
and emergency overflow issues.  Specifically: 

o raw wastewater would be delivered to the WWTP
by a system of gravity sewers flowing from the 
north and south.  A gravity system also minimises
septicity and odours;

o sufficient hydraulic grade is available at 
the WWTP to enable all flow to pass
through the plant under all conditions.
Even during extended power failure, the
wastewater would continue to receive at 
least primary treatment and also basic
secondary treatment for up to 24 hours
(secondary treatment would progressively
deteriorate over this period); and

o following treatment, treated wastewater 
not required for reuse would then flow by
gravity to the ocean through an ocean
outlet.

1.1.11 Consideration of Alternatives 

There have been continuing negotiations with a
range of interested parties for the proposed WWTP 
to be relocated away from the coast altogether,
based on the coastal land being more suited to
residential development. Figure 1.5 shows the
historical assessment of sites undertaken since
1996.

Recently Water Corporation has undertaken further
assessment to re-examine all reasonable options for
the location of the proposed WWTP, and to
determine the best triple bottom line option (i.e.
considering economic, social and environmental
factors).

Options were assessed against the following
WWTP location principles:

transport of raw wastewater by gravity to the
WWTP;

the ability to have staged wastewater 
management development (i.e. treatment, reuse
and groundwater recharge facilities);

an ocean outlet for disposal of surplus treated
wastewater;

secure routes for main sewers an tunnel portal
locations;

a secure route for the onshore ocean outlet
pipeline;

emission control on all major WWTP process
units;

appropriate buffer size;

secure buffer by land purchase and with
compatible land zonings;

developers to cover the cost of relocating the
WWTP from Site A; and

social acceptability.

The reassessment of alternative solutions (see Table
1.3) reaffirms the viability of locating the AWWTP 
at Alkimos at either of the proposed sites, A or B.
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Table 1.4 Assessment of Alternative Solutions

OPTIONS Reasons For Rejection

1 Site A gravity Not Rejected 
2 Site B gravity Not Rejected 
3 Site B pumped The whole scheme has been developed as a gravity solution to maintain basic 

operation during times of power failure.  With the WWTP proposed to be up to 
160MLd even the shortest power failure could result in serious implications for the 
Water Corporation and maintaining a gravity solution ensures treatment and disposal
at all times.  The gravity solution, having no power requirements, will have no 
consequential greenhouse gas emissions from power generation due to the need to 
pump large quantities of waste water.

4 Upgrade Beenyup (plus local 
works at Alkimos, Yanchep and 
Two Rocks)

There would be significant operational issues if there were a series of smaller local
treatment plants located throughout the new suburbs around Alkimos.  By treating the
effluent at one point the Water Corporation is better able to provide the expected 
service.  To divert the flows to Beenyup would involve a significant cost to upgrade the 
conveyance system within established suburbs and a Beenyup upgrade beyond the 
proposed 150ML/d is not a viable option on the grounds of cost and community 
acceptance and disposal capacity.

5 Pump everything to Beenyup As stated above, the cost to upgrade the conveyance system and providing the 
pumped solution to Beenyup would be prohibitive.

6 Treatment plant at Neerabup Planning is well advanced for the provision of a major residential development and 
commercial centre in the immediate Alkimos area.  This proposal, together with part of 
the current unprecedented frontal development in the North West Corridor will be 
serviced by the new Alkimos WWTP.  Neerabup is remotely located from these 
developments. A WWTP located at Neerabup is not part of the current wastewater
scheme plan.  Any future development at Neerabup will not affect the requirement for
a plant at Alkimos. 

7 Purchase another site More than twenty sites have been investigated and the Alkimos site was identified as 
the best option for the treatment site and the proposed ocean outlet to maintain the
gravity solution.

8 Pump Alkimos back to Two 
Rocks/Yanchep

Rejected due to the requirement for a much larger site at Two Rocks /Yanchep and
due to the pumping requirement.

9 Delay Alkimos as long as 
possible and pursue other 
contingencies

The available contingencies at Beenyup are only an option to 2011 based on 
predicted growth within the area. 

10 Supply to Carabooda 
horticulture recycled water
(from Alkimos)

The farming industry would not be able to take the full outflow from the AWWTP.  This 
is a possible solution, which may be implemented subject to social, political and health
and environmental acceptability in the future. 

11 Slow down urban development This option is outside the control of the Water Corporation. The Corporation is 
obligated to service urban expansion.

12 Local community treatment 
(households)

This technology is not cost effective, not acceptable to the community and is 
inconsistent with current sewerage infill programs.

13 Infiltrate and abstract treated 
wastewater locally 

Insufficient capacity to infiltrate total outflow.  Implications to groundwater 
contamination and regulatory and statutory approaches may be considerable.

14 Wetland replenishment using 
treated wastewater

More costly treatment required and wetlands are within drinking water extraction 
areas.

15 All of Beenyup and Alkimos to 
replenish Gnangara Mound 

Advanced treatment and social, health and environmental implications of this option
are the subject of a joint government trial. 

16 Reduce the demand – ultra 
water wise development 

The Water Corporation is supporting DPI and the developers to progress this as part
of the Water Corporation’s commitment to reuse and minimisation of potable water 
requirements.

17 Interim plant at Yanchep/Two 
Rocks

This option is currently required and is in addition to the requirement for Alkimos. 
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1.1.12 Reuse and Energy Recovery

Development of Disposal/Reuse Strategy – Overview

Original planning for the Alkimos WWTP and treated 
wastewater disposal/reuse system identified the need for a 
secure means of returning surplus treated wastewater
safely to the environment, which must be able to operate at
any time.

Because of the seasonal demand for water in Perth, and the
large quantities involved, the strategy is to discharge
excess treated wastewater to the ocean via a long ocean 
outlet flowing under gravity. It was anticipated at the time
of undertaking early planning work that, during winter,
most if not all of the flow would need to be discharged.
During summer, an increasing proportion of the treated
wastewater could be reused on land.

As a result of declining water supplies, more recent 
planning has placed renewed emphasis on reusing
reclaimed wastewater as a second class supply and 
possibly to indirectly replenish Perth’s groundwater
sources. Several pilot projects have been initiated to assess 
the viability and public acceptance of these opportunities. 

These projects include: 

Managed Aquifer Recharge (year round) to replenish
groundwater aquifers with water reclaimed from
treated wastewater, using membrane technology;

Recharge of coastal aquifers (year round) to enhance
quantities that can be extracted for local irrigation;

Use of reclaimed water to supply horticultural areas; 
and

Use of reclaimed water to irrigate recreational areas. 

It is anticipated that it will take 10-15 years to prove
viability and gain public acceptance for those options that 
relate to growing food crops or replenishing groundwater
drinking supplies. Nevertheless, within a 20-30 year
timeframe, it is expected that most if not all of the base
summer flows from the AWWTP, will be recovered for 
reuse in various purposes.

A feature of the sandy Perth aquifers is that highly treated
reclaimed water can be used to recharge groundwater
during most of the year subject to managing nutrient and
health related aspects. However, it is essential to retain a 
properly designed marine disposal system (or other
mechanism to discharge excess treated wastewater safely
to the environment) as part of any sustainable reuse
strategy, for the following reasons:

Managed Aquifer Recharge processes using reverse
osmosis (RO) membranes for the highest level of
treatment will produce a saline water reject stream of
approximately 25%. This will require disposal to the
marine environment (at ultimate flows of 160ML/d,
current membrane technology implies a reject stream
of approximately 40 ML/d which needs to be disposed
of); and

Winter flows into Perth's WWTPs exceed
baseline summer flows by 20% in the peak
month and by up to 80% on the peak day. At an 
inflow of 80 ML/d, peak winter flows could be
60ML/d above the baseline for several
consecutive days. Since a reverse osmosis plant
is designed to operate on baseload, this
60ML/d would have to be disposed of.

It is important to develop an integrated wastewater
management strategy that is adaptable to future
trends while at the same time achieves the high
level of security that the community demands. Such
a strategy must include, as an integral component,
the capacity to safely discharge excess treated
wastewater to the environment at any time.

The baseline physical and biological wastewater
treatment processes selected for the AWWTP will 
be compatible with all foreseeable reclaimed water
technologies. Allowance will be made on the site 
for future full recovery and reuse of baseline flows.

Groundwater Recharge at Alkimos - Overview

In the short term while flows are less than 10 ML/d, 
the Water Corporation considered infiltrating
treated wastewater to groundwater via a number of
recharge basins located within the AWWTP buffer.
The intention was that this water could be available
for subsequent extraction and local irrigation during
the summer months.

It was envisaged that this scheme could become a 
permanent part of a local recycling strategy by
applying appropriate safeguards as urban
development encroaches and the risk of (human)
contact increases. Additional recharge basins could 
be integrated within local parklands by applying
higher levels of treatment (for example
microfiltration or ultrafiltration in combination with 
ultraviolet disinfection).

Similar schemes operate at Mandurah and Kwinana
within the confines of plant security fences.

A short term option was considered for Alkimos
with the following features:

recharge quantity: 10 ML/d;

surface infiltration to six recharge lagoons 
located within the AWWTP site buffer;

discharge to lagoons on a rotational basis
(recharge, rest, dry);

recharge quality: low suspended solids, low 
nitrogen, bacteriological quality to meet health
criteria;

lagoons fenced with signage to meet health
criteria.

The above layout is shown on Plans 3 and 4 (see 
Appendix B).
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Modelling of infiltration was undertaken to determine 
groundwater mounding, flow paths, travel times and 
increases in groundwater nitrogen (Rockwater, 2004) 

The effects of on-site infiltration on the marine 
environment is discussed in more detail in Section 4. 
These studies indicate that there is a risk that 
phytoplankton biomass may increase by detectable 
amounts at the shoreline, and that locally derived 
Environmental Quality Criteria may be exceeded from 
time to time as the beach will be classified as having a 
high (E2) level of protection. As it has not been shown that 
there will be no adverse effect on shoreline marine 
communities, this option has been discounted at this time. 

Energy Recovery – An Overview 

It should be noted that energy recovery is also an 
important factor in the long-term development of the 
AWWTP.  This generally requires a primary treatment step 
in the process train to recover ‘raw sludge’ for anaerobic 
digestion and recovery of biogas.  This in turn removes 
some of the carbon source that enables full denitrification 
to occur in the secondary process.  Based on current 
treatment processes, staging of the AWWTP and expected 
nitrogen output is summarised in Table 1.2. 

The suitability of energy recovery will be considered each 
time the installed capacity of the plant is increased. 

1.1.13 The Water Corporation’s 
Environmental Policy 

The Water Corporation is Western Australia's major 
provider of water and water-related environmental 
management services over a large, diverse area.  The 
Water Corporation is a significant manager of the water 
cycle - taking water from the environment for water supply 
and returning treated wastewater and its by-products safely 
to the environment.  The Water Corporation’s goal is long-
term sustainability of the water business, including public 
health, environmental protection and economic 
development outcomes.   

The Water Corporation is committed to the following 
principles to achieve this goal: 
1. Ensuring environmental considerations are 

integrated into all asset planning, design, 
construction, operational and decommissioning 
processes through: 

assessing current and planned operations and 
projects for environmental impact and where 
appropriate, developing environmental 
objectives, and targets and improving plans; 
developing and implementing procedures to 
avoid or manage incidents which may have an 
adverse environmental impact; and 
incorporating requirements into tender and 
contract documents. 
Meeting the obligations of society and the 
natural environment, and aiming to exceed 
environmental targets where appropriate; 

Engaging stakeholders in major 
decision-making; 
Minimising the adverse effects of 
activities while maximising economic, 
environmental and societal benefits. 

2. Avoiding where practicable, serious or 
irreversible harm to the environment by 
managing the risks associated with 
activities; 

3. Assessing the environmental, social and 
financial implications in planning for the 
provision of water services; 

4. Maximising efficiency of use of resources; 
5. Communicating promptly and openly, and 

reporting publicly on activities; and 
6. Ensuring employees have the environmental 

awareness, skills, motivation, resources and 
expert professional support to sustainability 
manage the business. 

The Water Corporation’s commitment to these 
principles is demonstrated by yearly setting of 
objectives and targets to drive continual 
improvement in environmental performance. 


