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2 The Proposal 

2.1 Scope of the Proposal 
The proposal involves the construction, operation and 
maintenance of a WWTP at Alkimos, to be developed 
in stages up to an operational capacity of 160ML/d 
beyond 2050. It involves the associated treated waste 
water disposal strategy via an ocean outlet, with future 
opportunities for wastewater re-use. 

The Water Corporation now proposes to construct 
Stage 1 of the AWWTP at site B, with an ocean outlet. 
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 and the development of the beach as a 
regional focal point. Site A is an alternative if Site B 
proves unsuitable. 

Site A is located between 300 to 1000 metres from the 
Alkimos shoreline behind the foredunes. Site B is 
located between  1000 and 1700 metres from the coast 
at a higher relief in the landscape.  

The review of Site A is being conducted under 
assessment number 1582 and Site B assessment 
number 1529. 

Associated with the WWTP, the Water Corporation is 
proposing to develop and implement the construction 
one of three proposed ocean outlet launch site options, 
depending upon technical, environmental, social and 
economic acceptability. (see Figure 2.1).  

2.2 Key Characteristics 
The AWWTP development will be staged in modules, 
ahead of demand forecast to be placed upon it.  It must 
be recognised that wastewater treatment technology 
and potentially the site layout is likely to evolve over 
the life of this facility as it develops.  

The notional staging is identified in the key 
characteristics of Sites A and B (see Table 2.1). 
Estimates of the staged demand are based on current 
population growth projections (2005). 
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Figure 2.1 Alkimos WWTP Sites and Ocean Outlet Launch Site Options
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Table 2.1 Key Characteristics Table Sites A and B 

Characteristic Site A Site B 

Indicative life of project Staged capacity to be implemented for both sites as follows:
Indicative Timing  Installed Capacity (ML/d) of inflow
2009/10 10 
2020 40 
2030 60 
2040 80 
2050 120 
Beyond 2050 160

Treatment process Wastewater will be treated to an advanced secondary standard most likely based upon the activated
sludge process similar to that recently constructed at Woodman Point WWTP, achieving a high
degree of nitrogen removal.  Additional treatment processes will be utilised to make the treated
wastewater “fit for purpose” for disposal and re-use opportunities as and when they become
available/viable. Odours will  be vented via an approximately 50m tall stack.

Treated wastewater quality
(annual average)
BOD1 (mg/L)
Suspended solids (ss) (mg/L) 
Total nitrogen (TN) (mg/L)
Total phosphorus (TP) (mg/L)
Thermo-tolerant coliforms (cfu/100ml)

2009
20
30
7
12
105

2020
20
30
8
12
105

2030
20
30
9
12
105

2040
20
30
10
12
105

2050
20
30
15
12
105

Beyond
2050
20
30
15
12
105

Treated wastewater disposal

Ocean outlet

Dilutions

Discharge up to 40ML/d advanced secondary treated wastewater beyond 2009.  Duplication of the
outlet may be required in the future, dependent upon availability of other disposal/reuse options at
that time. 

The average dilution of the wastewater stream in the ocean will be at least 1:300 with the dilution
being above 1:200  99% of the time within 100m of the AWTTP Ocean Outlet diffuser.

Toxicant concentrations Projected loads and flows will result in toxicant concentrations meeting the ANZECC & ARMCANZ
80% species protection guideline values for bio-accumulating toxicants within 100m of the AWWTP
Ocean Outlet diffuser and meeting the ANZECC & ARMCANZ 99% species protection guideline
values for bio-accumulating toxicants beyond 100m from the AWWTP Ocean Outlet Diffuser.

Water reclamation and re-use
Managed aquifer recharge (MAR)

Ocean outlet

Up to 75% of the volume of treated wastewater from the AWWTP can be reclaimed through
advanced treatment technologies such as Reverse Osmosis (RO).  (up to 120ML/d)

The remaining 25% (up to 40ML/d) of the volume of the treated wastewater, containing the excess
treated wastewater from the AWWTP and the concentrate from the advanced treatment technologies
utilised will require disposal to the ocean.

Power requirements 3 MW (ultimate)
Power source Western Power grid
Volume of excavation 180,000 cubic metres 3,000,000 cubic metres
Clearing of vegetation required
WWTP site (including batters)
Ocean outlet launch Site 1B 2

Access roads within buffer
Haul roads within buffer
Quinns sewer route-within buffer to
WWTP
Total for WWTP

15ha
6.6ha
0.8ha
0.0ha
0.85ha

23.2ha

19ha
6.6ha
0.7ha
1.3ha
0.6ha

28.2ha

Odour buffer 600m. Majority of western portion of buffer
located over ocean.  No housing planned to the
west of the site.

Minimum of 600m to the north, east and south;
800m to the north west and west due to the
“ponding” phenomenon.3

1 biological oxygen demand # there may be potential to reduce the buffer to the south east to 450m 
2 preferred launch site
3 there may be potential to reduce the buffer to the south east to 450m and depending upon possible engineering solutions, the 800m to 600m
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Table 2.4 AWWTP Notional Staging - Baseline Treatment

Year Average
Daily Flow 

(ML/d)

Installed
Capacity

(ML/d)

Description of Liquid Process Treated Wastewater Quality
as Annual Mean, (mg/L)

Sludge Treatment

2009 /10 6 10 STAGE 1:

Inlet works (temporary). 
Extended aeration activated sludge.

SS < 20 
BOD < 30 
TN < 7 
TP<10

Sludge thickening.
Aerobic digestion.
Sludge dewatering. 
Cake to beneficial use. 

2020 10 40 STAGE 2: 

Inlet works (permanent). 
Extended aeration. 

SS < 20 
BOD < 30 
TN < 8 
TP<10

As above 

2030 40 60 STAGE 3: 

Expansion of above processes. 
Possible introduction of primary treatment step to 
recover raw sludge for energy recovery and reduce 
energy consumption in activated sludge process.

As above, except for TN which will increase to 
15mg/L if primary treatment step introduced. 

As above for biological sludge. 
Possible introduction of anaerobic digestion
for raw primary sludge. 
Possible introduction of energy recovery. 

2040 60 80 STAGE 4: 

Expansion of above processes. 
As above, except for TN which will increase to 
15mg/L if primary step introduced.

As above for biological sludge. 
Probable introduction of anaerobic digestion
for raw primary sludge. 
Probable introduction of energy recovery. 

2050 80 120 STAGE 5: 

Expansion of above processes assumed.
Primary treatment.
Activated sludge.

SS < 20 
BOD < 30 
TN < 15 
TP<10

Sludge thickening.
Anaerobic digestion.
Sludge dewatering. 
Energy recovery. 

Ultimate 120 160 Expansion of above processes assumed. To be determined. To be determined
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2.3.3 Re-use Options using Treated 
Wastewater

The State Government has set a target of 20% recycling of
treated wastewater by 2012 in the State Water Strategy,
released in February 2003.

Options and Categories o  Water Recycling
Opportunities

f

There are a number of options to achieve the 20% target, 
and these can be described under four scheme categories:

Category 1 – Industrial.

Category 2 – Green Space – irrigation of public parks,
golf courses and possibly domestic back gardens.

Category 3 – Agricultural - irrigation of agricultural
areas.

Category 4 – Indirect Potable - use of recycled water
to augment scheme water supplies.

“Climbing the Stairs”
It is useful to think in terms of climbing a set of
stairs when considering different categories of
water recycling.  Reasons for this are: 

Social - Research has consistently shown that
the acceptability of water recycling decreases
substantially as the use moves from industry to
green spaces to horticulture, with scheme
augmentation being significantly less
acceptable than other categories. Health issues
are also more challenging for successive
categories.

Financial - On the Swan Coastal Plain, moving
to higher categories involves significant
increases in capital and operating costs,
complexity, risk, and number of stakeholders
involved.

Environmentally, on the Swan Coastal Plain, 
Category 1 and 2 schemes generally have low
environmental impacts and benefits, while
Category 3 and 4 schemes consistently have
high environmental impacts and benefits.

Thus, there is an overall increase in the degree of 
difficulty of scheme implementation moving from
Category 1 to Category 4 schemes. This is
presented in Figure 2.3 below.

Figure 2.3 Water Recycling "Climbing the stairs" 
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Treated water reuses can be either direct straight from
the WWTP or it can be stored in aquifers.  Managed
Aquifer Recharge for purpose recycled water has been
identified as having significant potential as a source for
both indirect public drinking water and non-potable
water for environmental and other benefits.

As described in a draft discussion paper by the EPA
2005 called “Managed Aquifer Recharge using Treated
Wastewater on the Swan Coastal Plain”, managed
aquifer recharge (MAR) is the infiltration (see Figure
2.4a) or injection (see Figure 2.4b) of water into an
aquifer.

The term MAR encompasses either aquifer recharge
without abstraction, and recharge for later abstraction,
also known as aquifer storage recovery (ASR) or
aquifer storage transfer recovery (ASTR).

The EPA discussion paper considers MAR on the
Swan Coastal Plain using treated wastewater, outlines,
and considers four potential applications of MAR:
1. improvement of groundwater quality (by

preventing sea water intrusion);
2. irrigation in horticultural areas; 
3. integrated water management in new residential

areas; and 
4. to increase drinking water supplies.

Figure 2.4 (a) MAR by Infiltration (b) MAR by Injection, with Well Abstraction (EPA 2005)

2.3.4 Potential Water Re-Use for TWW 
from AWWTP

In terms of water recycling for the AWWTP, there are 
a number of opportunities including:

Regional Opportunities Include:
1. Carabooda market gardens;
2. Environmental benefits;
3. Gnangara Mound;
4. Supply to local community; and
5. Drinking water supplies

It is noted that the volumes available from AWWTP 
within the next ten years will be low in comparison to

existing water use for the above.  For instance, flows
from AWWTP in 2018 are predicted to be
approximately 5 GL/yr, while groundwater allocation
for the Wanneroo/Carabooda area for agricultural area
is 83GL/yr.  Reuse from Alkimos can therefore only
play a limited part at best in meeting future water needs
for the area.

Background to Carabooda Market Gardens
The Carabooda area, located on the Gnangara Mound
north of Wanneroo, is the major market gardening
region north of Perth (EPA 2005).  As a result of
climate change, water use by nearby pine plantations,
and a large amount of abstraction, groundwater levels
have declined by up to 5 metres over the last 25 years.

Page 14 of 20 



Alkimos Wastewater Treatment Plant - Public Environmental Review 

Section Two: The Proposal - Final v.3 - 8 November 2005

This has impacted upon remnant bushland areas and a
number of important groundwater dependent
ecosystems including the Yanchep caves root mat
communities, Loch McNess, Lake Wilgarup, Lake
Yonderup, Lake Nowergup and Coogee Springs (EPA 
2005).

Reuse Possibilities For The Carabooda Market
Gardens
Depending upon the social, political and health
acceptability of the concept, the potential exists for the
Water Corporation to supply the Carabooda Market
Gardens with TWW via either MAR or direct supply
from the proposed Alkimos Wastewater Treatment
Plant for the purpose of irrigating their crops for
horticulture.  Conceptually, treated wastewater could
be piped from Alkimos to the eastern (upgradient) side
of the horticultural precinct to be recharged into the
unconfined superficial groundwater aquifer.
Horticulturalists would be able to extract the recharge
water from the superficial aquifer using existing private
bores or deep well abstraction bores.  The TWW needs
to be piped from Alkimos to the eastern (upgradient)
side of the horticultural precinct.

If the Water Corporation were to supply the Carabooda
Market Gardens with TWW via pipes to the eastern (up
gradient) side of the horticultural precinct for MAR
reuse for irrigation purposes, the TWW would have to
treated to a very high level as advice from the DoE and
Health Department on MAR indicate that there are key 
areas of concern regarding protection of groundwater
quality, public health, wetlands and caves in the
northwest corridor.  Important water quality aspects
include concentrations of nitrogen and endocrine
disrupting chemicals such as personal care products 
and pharmaceuticals.  Current knowledge indicates that 
these chemicals require a very high level of treatment
(e.g. reverse osmosis) to ensure environmental
protection before MAR options can be seriously
considered as a viable reuse option for TWW from the
AWWTP.

As an alternative to MAR, the Water Corporation is 
investigating the possibility of providing wastewater 
that has been treated to a class A level via a pipeline for 
direct irrigation purposes. In the EPA discussion paper
(EPA 2005) the Department of Health advises that the
level of treatment for horticultural areas is dependent
on the type of horticulture and the extent of possible
human exposure. Horticultural areas are usually mixed
in nature, and it is unlikely that schemes would be
viable without full Class A treatment processes due to
the variability in horticultural products  (i.e. filtration
and disinfection).
The Water Corporation is providing advice to the DPI 
regarding provision of recycled water to Carabooda as
part of the East Wanneroo Land and Water Use 
Management Study and this is likely to define the part
that recycled water could play in the future for the
Carabooda area.

Environmental Benefits
There is the potential for MAR using treated
wastewater from the AWWTP to provide
environmental benefits as the groundwater levels
which have declined by up to 5 metres over the last 25
years have impacted on remnant bushland areas and a 
number of important groundwater dependent
ecosystems. These include  the Yanchep caves root mat
communities, Loch McNess, Lake Wilgarup, Lake
Yonderup, Lake Nowergup and Coogee Springs.

Approaches described above to supply water to the
Carabooda horticultural area could also assist in
reducing the decline in groundwater levels. Use of
MAR would provide the most benefit if viable.

Direct supply could assist in reducing the decline of
groundwater levels providing bore water usage could
be reduced due to supply of recycled water as a 
substitute.

Gnangara Mound 
There are multiple demands for groundwater at the 
western edge of the Gnangara Mound.  These include 
horticultural irrigation, pine tree plantations,
environmental needs, in the form of groundwater
dependent ecosystems including wetlands and caves,
and public water supply needs drawn by the Water
Corporation.  It is likely that a MAR scheme could be
devised that would have multiple benefits including
maintenance of environmental needs. Groundwater
modelling is currently in progress to determine how 
much water would need to be recharged and where.  It
is likely that locations for recharge would be largely in 
the Carabooda or Pinjar regions, similar to those for 
horticultural irrigation and drinking water supplies, but
would be able to provide benefits for the whole
Gnangara groundwater resource.  The implications of
recycled water on the multiple values of Gnangara
Mound will need to be considered taking into account
legislation, policy and practices that have been
developed over the last 10 years to protect land and
water resource values in this area.  The water quality
would have to be of a very high standard (Class A+)
which would require expensive treatment processes
such as reverse osmosis.  Recognition that longer-term
proposals for infiltration of RO treated wastewater into
areas currently gazetted as Priority 1 will require
reassessment of the policy and or the application of the
policy to selected areas on Gnangara Mound.

Integrated water management in new residential
areas - Alkimos
The Water Corporation is working to develop
principles, which capture the whole urban water cycle
in decision making.  This includes a suite of tools to
assist land developers, planners and their consultants to
identify appropriate opportunities for the provision of
non drinking water services specifically suited to 
Western Australian conditions.  This recognises all 
forms of non drinking water, including treated
wastewater and groundwater, and seeks to ensure
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health and environmental risks are clearly identified 
and appropriate management actions are addressed in 
the design of the scheme. These tools are not intended
to replace the guidelines and policies under
development by regulators.

Stakeholder input to these tools is ongoing and a 
number of workshops have been arranged to ensure
broad and effective consultation.

Analysis currently appears to favour the use of
groundwater for neighbourhood bore systems as a first 
choice in urban areas, with the supply of treated
wastewater via a “third pipe” system being a less
favoured option due to high costs and significantly
higher risks to public health due to possible cross
connections.

Drinking Water Supplies
Conceptually, water from the Beenyup Wastewater 
Treatment Plant (BWWTP) or the AWWTP, following
microfiltration and reverse osmosis, could be piped
inland either for infiltration to the superficial aquifer or
injection into the Leederville confined aquifer.  This
would allow increased upstream abstraction of native
groundwater, and the potential for later reclamation of 
the recharged water for public drinking water supplies.
The recharge and abstraction points would be separated
by several kilometres, and it would therefore take many
years before recharge water would reach the point of
abstraction. It is expected that the natural capacity of
the aquifers to purify the water, along with dilution due
to mixing with the native groundwater, would be 
significant.  With current flows from Beenyup, up to 27
GL per year could be recharged, with 7 GL per year of
brine discharged to the ocean through the existing
ocean outlet. AWWTP could play a part in this in the 
future, but this will be comparatively minor for some
time to come, due to low flows in comparison to
Beenyup (eg 3 to 4 GL/yr from AWWTP in 2015, in
comparison to over 40GL/yr from Beenyup at this
time).

All MAR projects, which involve a component of
indirect drinking water re-use, must comply with the
full spectrum of Health Department Guidelines (i.e. 
Class A+ water) or subsequent revisions thereof (EPA
2005).

The Water Corporation is currently in the initial stages
of trials near the industrial area close to Neerabup,
where MAR options will be tested over time to
ascertain whether MAR options in similar soils and
aquifers to the Pinjar Borefield will be possible in
regards to the quality of water and removal of
pathogens to ensure public safety and protect
groundwater dependent ecosystems.  These trials will 
not be completed until at least 2015 and if the tests 
proved that MAR reuse options are possible for the
Pinjar Borefield, it would require an extensive
environmental impact assessment and policy changes

form the different government departments such as the
DoE, EPA and the Department of Health.

Summary
Essentially, the following is applicable to all regional
options:

Ongoing dialogue with the DoE together with recent
draft advice from the EPA on MAR indicates key areas
of concern regarding water quality including nitrogen
and endocrine disrupting chemicals such as personal
care products and pharmaceuticals.  Current knowledge
indicates that these chemicals require a very high level
of treatment (probably reverse osmosis) which would
be required before MAR could be undertaken at most
locations on the Swan Coastal Plain, and in particular
to protect groundwater quality, wetlands and caves in
the northwest corridor. Ocean disposal is required for
a reuse scheme because:

Reverse osmosis requires a disposal route for the
brine concentrate, and the only option identified
for this is an ocean discharge;

Any direct supply scheme will be seasonal in 
nature, and cannot guarantee total usage of the
treated wastewater. Again, an ocean outlet is
required for those periods when the water demand
does not meet the total discharge from the
treatment plant.

The Water Corporation considers it would be a 
condition of approval from both the Health
Department and DoE that when treatment plants
were not delivering to the required water qualities
(eg due to power failure) that water would not be
supplied for either aquifer recharge or reuse: again, 
an ocean outlet would be required for the "off
specification" flows. 

In summary, the Water Corporation is continuing to 
work with regulators and local stakeholders to define
the most sustainable approaches for regional water
recycling on the Swan Coastal Plain.  Currently reuse 
options are more suited to the Beenyup WWTP as the
initial TWW flows from Alkimos are minor in
comparison. It is clear that further scientific
investigations and government policy changes are 
required before reuse options become viable options
for the TWW from the AWWTP.

2.3.5 Groundwater Recharge

At Site A and B, Water Corporation considered
secondary advanced TWW could be recharged into
recharge basins, approximately 1 hectare each.

The option of disposal to recharge basins has been
rejected following an assessment of the effects of 
increased nitrogen loading to the nearshore zone
(within 20m of the shoreline), see Section 4 for more
detail.
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2.4 Ocean Outlet
As part of this proposal, the Water Corporation intends
to:

construct a land outlet pipeline connecting the 
AWWTP to the ocean outlet;

excavate a submarine trench to accommodate an 
ocean outlet of approximately 3,500 metres length.
The inner 2000m will be laid sloping downwards,
the outer 1500m will follow the profile of the 
existing seabed. Refer Plans 19 and 20 (see
Appendix B);

install by the bottom-pull method, a 1000 mm to
1200 mm diameter pipeline;

backfill the trench to secure pipeline stability and
restore the original seabed profile;

commission, operate, maintain and monitor the
ocean outlet in accordance with established Asset
Management Plans; and

maintain access to a launching site for possible
future duplication of the ocean outlet. 

The Water Corporation has undertaken the following
studies to define the requirements for the Alkimos
Ocean Outlet: 

Reports on marine impacts, Oceanica 2005
(see Section 4)
Ocean Outlet Construction Study, Atteris
2005 (see Appendix C)

The staging and characteristics of a marine ocean outlet
are summarised in Table 2.4 below, and discussed in
more detail in the following sections.

2.4.1 Schedule 

The ocean outlet is proposed to be constructed to be
operational at the same time as the AWWTP is
completed.

As the process for installation of the outlet pipe is 
weather dependant and must be undertaken during
periods of calm seas it is proposed that the outlet is 
installed during the period January through to May 
2008 or 2009. There will be the requirement to
undertake geotechnical investigations in the ocean
prior to the outlet installation and it is proposed that
this work is undertaken in the January to May period,
2007.

Table 2.5 Summary of Ocean Outlet Characteristics

Year Average
Daily
Flow

(ML/d)

TN
(mg/L)

Description Average Daily
N Load With

No Reuse 
(kg/d)

N Load With
Maximum

Reuse

Comment

2009/10 6 7-10
7-10

STAGE 1 (proposed):
Capacity: 40ML/d
Offshore length: 3500m
Diffuser depth: 20m
Diffuser length: 300m
Diffuser ports: 100 of
100mm diameter
Initial dilution: 200x

60

(400 kg/d at
Stage 1 
capacity)

To be 
determined

Approval sought for Stage 1 based
on maximum Stage 1 capacity.
Maximum annual TN load of 150
tonne (based on a mean daily load
of 400 kg/d).

2030 40 9-10 STAGE 2 (if required):
Capacity: 80ML/d
Offshore length: TBA
Diffuser depth: TBA
Diffuser length: TBA

400 To be
determined.

If  further marine disposal required,
separate approval will be sought
around 6 years before Stage 1 
capacity exceeded.

2050 80 15
Primary
treatment
and
energy
recovery
installed

STAGE 3 (if required):
Capacity: 160ML/d
Offshore length: TBA
Diffuser depth: TBA
Diffuser length: TBA

1200 To be
determined.
.

As above.

Ultimate 160 15 2400 To be
determined

As above.

2.4.2 Pipeline and Diffuser 

Hydraulic design considerations determine that a 
pipeline diameter of 1000 mm to 1200 mm is required
(final sizing will be determined in detailed design
phase).

The offshore reef system is the most significant
consideration in the construction of an ocean outlet at 
Alkimos.  Plan 13 (see Appendix B) shows the major

reef features, including the shallow reef systems to the
south and north of the AWWTP site.

Two diffuser locations have been assessed:

Ending approximately 2000m from the shore
between the inner and middle reef (as defined in
Atteris 2005); and

West of the middle reef, ending 3300-3500m from
the shore.
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Plans 14 and 15 (see Appendix B) show a number of
pipeline alignments and associated seabed profiles to 
the north of Eglinton Rocks. The engineering options
are discussed in the Ocean Outfall Construction Study
(Atteris 2005). Appendix C, and the major constraints
are summarised below as being:

the inner reef (<2000m from shoreline) and middle
reef (between 2000m and 3000m from shoreline);

the proposed construction method is bottom pull
(subsurface drilling techniques are not sufficiently 
advanced for the size and diameter proposed, and
the geological conditions);

the requirement for the ocean outlet pipeline to be
on grade or flat to prevent high points (and as a 
result the need to excavate and backfill a trench
though the reef system);

the inner reef is harder, and becomes shallower 
and more difficult to transgress towards Eglinton
Rocks; and

availability (scarcity) of marine trenching
equipment to prepare the pipeline trench.

A number of options were considered in selecting the
pipeline location, and are discussed below (Plans 10,
11 and 12 in Appendix B refer to indicative launch site
details).

1. Pipeline launched from Site 1B.

This option  is preferred to minimise impact on
significant vegetation identified at the location.
This option will result in the clearing of 
approximately 6.6 ha of vegetation, approximately
2 ha being identified by Weston (2005) as being
Melaleuca huegelii – M. systena low shrubland to
open low heath and open low heath. The pipeline
would be laid at grade or flat through the inner
reef, and laid over the middle reef profile to
minimise excavation. Two small outlet ports (80
mm) would be placed on top of the pipeline at high 
points in the middle reef (approx 2500m from
shoreline) to release air and prevent flotation.  This
would require excavation up to 5m deep through
the inner reef system, and the preparation of a
shallow trench up to 2m deep through the middle
reef.  The pipeline would also be buried from the
shoreline where depths are less than 5m to avoid 
visibility from the land.  Trenches would be
backfilled to restore reef and seabed profiles.

2. Pipeline launched from Site 1A.

Construction of the pipeline would be identical to
that described above. This option would result in
the clearing of up to 6.6 ha of the significant
vegetation identified by Weston 2005. Thus it is 
not the preferred option.

3. Pipeline launched from Launch Site 2. The
pipeline would be laid at grade or flat through the
inner reef, and laid over the middle reef profile to
minimise excavation. Two small outlet ports
(80mm) would be placed on top of the pipeline at 
high points in the middle reef (approx 2500m from
shoreline) to release air and prevent flotation.  This

option has been discounted due to the increasing
prominence and hardness of the inner reef system
as the alignment approaches Eglinton Rocks to the
south.  Another disadvantage of this option is that
the pipeline would require burial over a greater 
length from the shoreline due to the shallower
water near the shore. 

The construction method will largely be selected by the
contractor and hence the details of the construction
procedures will not be finalised until after the award of 
the construction tender. Construction methods are 
discussed in Atteris 2005, and the contract will retain
flexibility for inclined drilling.

Seabed preparation will be specified to minimise
disturbance to the marine environment.  The nature of
the seabed determines that a narrow trench will need to
be opened during construction, and that controlled
blasting may be required.

The pipeline will be buried below the sand level on the
beach and to the 5m depth contour to ensure that the 
pipe is not visible and so as not to provide a barrier to
sand movement.  A temporary construction groyne or
jetty will be built across the beach offshore to the 3-4m
depth contour.  A trench will be constructed beside the
groyne (or jetty) offshore to the 5-6m depth contour.

During the construction period, an access road, sheds,
amenities, car park and other normal construction
facilities would be provided.

The temporary groyne (or jetty) and all other temporary
construction facilities would be removed. The beach 
will be reinstated to natural conditions.

A Construction Management Plan (including all
environmental and risk management measures) will be
developed in accordance with Water Corporation
standard management procedures.

2.4.3 Discharges through Ocean 
Outlet

Discharge details through the ocean outlet are as 
follows:

all flows from the AWWTP not subject to reuse
will be discharged to the ocean outlet;

annual average flows discharged via the ocean
outlet will be up to 160 ML/day with the initial
installation being 40 ML/day;

At 40 ML/day the annual average Total Nitrogen 
(TN) discharged to the ocean will be limited to 150
tpa (approximately 400 kg/d average);

the AWWTP will utilise an advanced secondary
treatment process; and

in the event of a process breakdown or power
failure at the AWWTP, partially treated
wastewater will continue to be directed to the 
outlet. In the even of a significant deterioration of 
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treated wastewater quality over an extended
timeframe (>24 hours), primary settlement
processes will be retained.  Contingency measures
for such events will be detailed in the Operations
EMP to be developed for the project.

2.4.4 Launch Site

Excavation/Levelling o Launch Site f
There are three launch sites being proposed. Refer
Plans 10, 11 and 12 (see Appendix B).

Each ocean outlet launch site, typically 300m long and
200m wide, is required as an area to prepare the pipe
prior to it being pulled out into the ocean and laid on
the seabed.  The pipe outlet is proposed to be up to
3500m in length depending on the outcome of the
oceanographic studies currently underway.  The launch
site enables the fabrication of long pipe string lengths
to minimise the pipe-pulling phase, which requires a 
special weather window of calm seas.

Site 1A is the originally planned launch site and
preferred for minimum earthworks to level the site. 
Launch Site 1B is the preferred site for site for
minimum impact on significant vegetation. Site 2 is 
another possible site is located to the south of launch
sites 1A and 1B.  It requires a similar area of clearing 
and levelling as for the others, however offshore this
launch site requires more involved excavation of the
harder near shore reefs, immediately offshore at
Eglinton Rocks and would be technically more difficult
because of the curvature of the pipe required to avoid
the reef. 

The chosen launch site will need to be level and clear 
of all obstructions. The ground will need to be
prepared to provide a suitable working platform for the
pipe fabrication.  The site will be cleared of vegetation
and topsoil.  This material will be stockpiled and
preserved for the rehabilitation of the site once the pipe
launch is complete.  The launch site area will then be
levelled to provide a working platform as shown on
Plans 11 and 12 (see Appendix B).

The level of the work pad will be approximately RL 
14. The site will be levelled with the material cut to fill
the lower areas to form the level pad.

A top surface of limestone will be used to provide the
working surface upon which the pipe strings will be
fabricated.

2.4.5 Construction Options for Ocean
Outlet

The preliminary investigation undertaken to date
indicates that the section of outlet pipe that will be
buried on the ocean floor will be laid using the
traditional bottom pull method. The outlet will be
approximately 3.5km in length.

The section from the launch site to the beach can be
constructed by three alternative methods, cut and
cover, directional drilling or micro-tunnelling.

The cut and cover method is not favoured due to the
damage that will be caused by excavating a trench 
through the dune and limestone cliff structure on the
coastline upon which significant flora Frankenia

pauciflora very low to low shrubland has been
identified.

Directional drilling involves drilling a pilot hole,
through to the destination point. The hole is then back
reamed progressively using larger reaming heads until
the desired diameter is achieved.  The hole is supported 
using a bentonite drilling mud during the operation.
Once the desired diameter is achieved, the lining pipe
is then pulled through the hole.

Micro-tunnelling used a small tunnel boring machine
(TBM) to excavate the line of the tunnel and the lining
pipes are jacked through at the same time.  Effectively 
the pipe is pushed along the alignment with a TBM, 
acting as a cutter head, at the front excavating the rock.

Further geotechnical investigation is required along the
beach and near shoreline area within the launch site to 
determine the rock strata before a decision can be made
as to which method to employ.  Both methods avoid
any disturbance to the small dune structure that runs to
the back of the beach in the proposed outlet area.  Both
options require small launch and recovery pits to be
excavated on the beach and within the launch site. 

Pipeline Fabrication
The individual pipe lengths (12.2m) will be delivered
to site by truck.  This will require 95 individual truck
movements to deliver the pipes.  The program for the
deliveries will be over a 10 week period, i.e.
approximately, 10 trucks per day.

The pipeline will be fabricated on site within the
launch site area.  The pipe will be pre-welded in to
sections known as strings and for maximum efficiency;
the strings need to be as long as possible. It is
proposed to fabricate the strings in 200-300m lengths.
The string lengths are fully checked and then stored on
site until the launch period.

The pipestrings are then rolled to the alignment and 
pulled out to the ocean using either a specialist-pulling
barge anchored in the ocean or a large tug vessel. As
the pipes are pulled out, each section is welded
together and tested before that section is pulled out.
Typically, the pipe pulling process takes a matter of
days following the preparation of the pipe trench and
the pre-fabrication of the pipe lengths.  The pipe
pulling period will be timed to coincide with calm
ocean conditions, generally late summer to autumn.
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Seabed Prepara iont

t

The outlet pipe alignment will be laid within a trench
cut into the sea floor. In areas of sand, the trench will 
be excavated using a marine back hoe excavator or
clamshell mounted on a barge with the material being
side cast for use as backfill over the pipe.  In areas of
rock, the trench will be either excavated using drill and
blast techniques or using a marine excavator using a
combination of hydraulic rock breaker and rock bucket.

For drill and blasting, the drilling barge is typically
located using GPS technology backed up by land based
surveying technology.  The series of holes are drilled
and charged according to a specific blast patter and the 
once the blast is fired a marine excavator will side cast 
the material for re-use.

The blast will only be let off when the shot firer is 
certain that there are no marine mammals present in the
area.  The timings of the blast and the charges set will 
be carried out to maximise effectiveness but to
minimise vibration and shock to the marine
environment.

Beach Crossing
The pipeline will be buried below the sand level on the
beach and to the 5m contour depth level.  The outlet 
pipe will be run beneath the beach and through the 
micro-tunnel bore under the coastal dunes and cliffs to 
the launch site. 

The connection pit will be reinstated so that there is no
visual impact of the pipe across the beach and near
shore area.

The trench across the beach will be excavated using
excavator equipment.

Towing Operation
When the pipeline, sea bed profile and the beach
crossing excavation work has been completed the pipe
will be towed offshore using a tug vessel of winch
barge located offshore.  The pipe strings will be
progressively joined and pulled offshore up to 3.5km
length.  This work will be carried out during a suitable
weather window in April or May when the sea state is 
at its calmest.  The pipe pulling process will take about
4 or 5 days of continuous work.

Secure Pipeline 
After the pipeline has been towed out to its correct
position, it will be filled with water and the trench
backfilled using the side cast arising from the
excavation process. The beach crossing trench will be
re-instated including the removal of the reception
/connection pit.

Connec ing Pipeline 
The ocean outlet will be connected to the WWTP via a 
land based section of the outlet.  This will be 
constructed using pipe-jacking and/or open cut
techniques through the ridgeline that separates the
WWTP from the launchsite. This connection could be
as long as 750m to connect Site B to the launchsite.

The jacking method will be employed in a way that
avoids excavation of a trench through the dune
structure.

Launch and reception pits will be excavated at either
end of the land based ocean outlet.  These will consist
of a sheet piled structure of approximately 10m by 3m
and up to 4m in depth.  The pipe jack TBM is then
pushed from the launch pit to the reception pit with the
lining pipes being progressively placed behind the
TBM and pushed in. This process could take
approximately 2-3 months depending on the
geotechnical investigation work to determine the dune
rock strata.  The spoil will be used as suitable fill for 
the development works within the area in accordance
with local legislation.

Ancillary Works 
During the construction period, access roads, work 
sheds, amenities, car park facilities and other normal
construction facilities will be provided within the
works areas. 

Removal and Reinstatement 
At the completion of the work, the sites will be re-
instated.  The construction facilities will be removed
along with any temporary works. The beach will be
reinstated to its original profile along with the near
shore environment.

The ocean outlet pipe will be covered with the
excavated spoil and the sea floor profile will be
reinstated.

The launch site area will be cleared of all of the
construction facilities and reshaped as required.  The
area will be respread with the cleared vegetation and
seeded as necessary with native vegetation. Vegetation
re-establishment may involve a combination of re-use
of topsoil and mulch and/or feeding with provenance
species.

Upon completion, there will be no visible evidence of 
the pipeline onshore and in the near shore area.  Further
offshore out the pipeline alignment may be visible until
such time as the sea floor flora re-establishes.
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