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Figure 2
Proposed ERWWTP Site Location and
Coordinates
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Treatment Plant Boundary Coordinates Latitude Longitude
A -32˚ 15' 42.048'' 115˚ 45' 52.920''
B -32˚ 15' 51.048" 115˚ 46' 02.780''
C -32˚ 15' 51.156'' 115˚ 46' 14.628''
D -32˚ 15' 49.896'' 115˚ 46' 16.428''
E -32˚ 15' 50.148" 115˚ 46' 31.440"
F -32˚ 15' 37.404" 115˚ 46' 31.620''
G -32˚ 15' 37.260'' 115˚ 46' 16.428"
H -32˚ 15' 38.304" 115˚ 46' 11.424"
I -32˚ 15' 39.636" 115˚ 46' 11.388"

Corridor Point Coordinates Latitude Longitude
1 -32˚ 15' 37.584" 115˚ 46' 14.880"
2 -32˚ 15' 32.004" 115˚ 45' 49.464"
3 -32˚ 15' 30.852" 115˚ 45' 50.400"
4 -32˚ 15' 36.684" 115˚ 46' 16.896"
5 -32˚ 15' 37.260" 115˚ 46' 17.400"
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Planning for the ERWWTP has been in train for 15 years. Five viable alternate sites, both within 
and outside the area formally known as Improvement Plan No.14 (IP14), now known as Rockingham 
Industrial Zone (RIZ), have been evaluated over the years, with social and/or environmental 
constraints predicating the finalisation of the current proposed location. This preliminary site 
selection process has resulted in significant State Government investment in planning and 
infrastructure progressing in accordance with the current plan.  

The ERWWTP is proposed to be located in the RIZ. Separate to this referral, a Strategic 
Environmental Assessment (SEA) was prepared and released for the RIZ by the WA State 
Government land and property development agency, LandCorp, to identify the environmental 
features of the RIZ that require protection from development and to gain environmental approval 
for the development footprint outside this area1. As part of LandCorp’s proposal, a proposed 78 ha 
conservation area has been proposed for immediately south of the proposed ERWWTP site 
(LandCorp, 2009). 

In proposing the conservation area, LandCorp has taken into account the likely impacts of the 
ERWWTP proposal upon the environment, and believes these are appropriately offset and 
managed through this conservation reserve. LandCorp’s proposal is being assessed by the 
Commonwealth Department of Sustainability, Environment, Water, Population and Communities 
(SEWPAC) (EPBC Reference: 2010/5337) as a “Controlled Action’ – Preliminary Documentation2. 

IMPORTANT NOTE:  

The Water Corporation may build, own and operate the ERWWTP itself. That being the 
case, this referral represents the current state of knowledge in applying “Best Practicable 
Measures” (BPM) as discussed in the EPA Guidance for Environmental Factors Guideline # 
55 that the Water Corporation would apply.  

However, the State (the WA government) is moving towards procuring State strategic 
assets through Council of Australian Governments (COAG) agreed Public Private 
Partnerships (PPP) processes. The aim of a PPP is to deliver improved services and better 
value for money primarily through appropriate risk transfer, encouraging innovation, 
greater asset utilisation and an integrated whole-of-life management, underpinned by 
private financing.  

The Water Corporation may be required to utilise a PPP or some alternate procurement 
strategy to acquire the ERWWTP. The technology presented in this referral (an advanced 
secondary treatment process) is similar to that recently constructed at the Alkimos WWTP 
in 2010 – (see EPBC Reference: 2007/3259). It is being used as a comparator of BPM that the 
Water Corporation would likely use should it use traditional procurement strategies to 
build the plant. The advanced secondary treatment process chosen establishes the BPM 
levels of performance achievable, not for the purpose of final engineering design of the 
ERWWTP.  

From this referral, outcome based performance and an environmental footprint can be 
determined and conditions may be set that may be applied to any alternative technology 
or process chosen by a PPP. 

ERWWTP location  

The ERWWTP is proposed to be located at a central site within the RIZ in East Rockingham, WA 
(Figures 1 & 2) approximately 35 km south of Perth in the City of Rockingham. The site lies 
between Mandurah Road to the east and Patterson Road to the west within the 1,160 ha RIZ, 
which consists of almost 640 ha of industrial land for prospective tenants with approximately a 
further 400 ha of parkland buffers, public open space, service commercial zones and the 78 ha 
conservation area as proposed in LandCorp’s SEA (LandCorp, 2009). 

                                                           
1 See http://www.landcorp.com.au/project/rockinghamindustryzone/feature/?nid=1&type=20  
2 See http://www.environment.gov.au/cgi-bin/epbc/epbc_ap.pl?name=current_referral_detail&proposal_id=5337  
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Project benefits 

Development of the ERWWTP within the RIZ will provide substantial social, economic and 
environmental benefit to the State of WA. These benefits include, but are not limited to: 

• Closure of the Point Peron WWTP (PPWWTP) resulting in: 

o Removal of primary (low level of treatment) wastewater from the ocean at Sepia 
Depression with resultant improvement in wastewater quality discharged to the Sepia 
Depression from the ERWWTP; 

o Availability of a valuable community recreational, ecological and tourism precinct on 
Cape Peron; and, 

o Meeting community expectations for decommissioning the PPWWTP by 
approximately 2015. 

• Allowing energy efficient processing of wastewater from the surrounding region (thereby 
minimising greenhouse gas emissions) by avoiding the significant additional energy required 
to pump wastewater to other WWTPs in the region such as Woodman Point WWTP 
(WPWWTP)  and Kwinana WWTP (KWWTP); and 

• Catering for the increasing wastewater demands regionally by appropriately locating the new 
ERWWTP within an industrial precinct thereby avoiding exacerbating social impact (odour, 
visual amenity) at existing plants (WPWWTP and KWWTP).  

Key characteristics 

The key characteristics of the proposal are summarised in Table 1 below and include an outlet 
conveyance pipeline transporting TWW from the ERWWTP via the Sepia Depression Ocean Outlet 
Landline (SDOOL) to the Sepia Depression Ocean Outlet (SDOO). The ERWWTP is being designed 
as a staged development until 2050 and beyond, the implementation of which will be in four 
stages, as per Tables 1 and 4. Estimates of the staged demand are based on current population 
growth projections until 2070. 

The Key Characteristics are based upon BPM utilising the activated sludge process which is shown 
in Figure 4.  This is the current state of the art technology for WWTPs in WA, being an advanced 
secondary treatment process similar to that recently constructed at the Alkimos WWTP in 2010 
(EPBC Reference: 2007/3259). Treatment performance and the environmental footprint for the 
ERWWTP (or alternate designs and technologies that may be chosen by a PPP if utilised) will 
achieve that as proposed in Table 1, or better. 

Table 1:  Key characteristics for the proposed ERWWTP3: 
Feature Characteristic 

Staged capacity to be implemented for the ERWWTP as follows: 
Indicative Timing Installed Capacity 

(ML/d) of Inflow 
2015 40 
2020 40 
2030 80 
2040 120 

Indicative life of the Project 

2050 and beyond 160 

                                                           
3 May vary based on technology used, approvals timelines, delivery of long lead items and other personnel and resource constraints. 
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Feature Characteristic 
Treatment process Sewage will be treated to an advanced secondary standard most likely 

based upon the activated sludge process similar to that recently 
constructed at Alkimos Wastewater Treatment Plant (AWWTP), 
achieving a high degree of nitrogen removal. 

Additional treatment processes will be utilised to make the TWW ‘fit for 
purpose’ for disposal and re-use opportunities as and when they become 
available/achievable.  

TWW Quality (annual average) 2015 2020 2030 2040 2050 Ultimate 
BOD (mg/L) 20 20 20 20 20 20 
Suspended solids  (mg/L) 30 30 30 30 30 30 
Total Nitrogen  (mg/L) 8 8 15 15 15 15 
Total Phosphorus (mg/L) 10 10 10 10 10 10 
Thermo-tolerant coli forms (cfu/100ml) 105 105 105 105 105 105 
TWW Disposal 
 
 
Ocean Outlet 

100% of the discharges (up to 160ML/d ultimate) of advanced secondary 
TWW may need to be disposed of through the ocean outlet depending 
upon the availability reuse options.  
As part of this proposal, the Water Corporation intends to construct a 
land outlet pipeline connecting the ERWWTP to the existing SDOOL. 

Toxicant Concentrations All TWW will be discharged via the SDOOL into the Sepia Depression 
through the SDOO diffuser. The discharge of TWW from the SDOOL is 
subject to Ministerial Statement 665.   
In compliance with Ministerial Statement 665 the Water Corporation will 
seek to achieve the ANZECC (ANZECC/ARMCANZ 2001) 80% species 
protection guideline trigger level for bio-accumulating toxicants at the 
SDOO diffuser (Condition 7-1), and the 99% species protection guideline 
trigger levels (with the exception of Cobalt, where the 95% guideline shall 
apply) within the Zone of High Ecological Protection (i.e. beyond a 100 
metre radius from the diffuser) (Condition 7-4). 

Water Reclamation and Recycling 
 
 

Up to 75% (up to 120ML/d) of the volume of TWW from the ERWWTP 
can be reclaimed through advanced treatment technologies such as 
Reverse Osmosis for industrial use, if opportunities arise at quality and 
quantity required. 
The remaining 25% (up to 40ML/d) of the volume of the TWW, 
containing the excess TWW from the ERWWTP and the concentrate from 
the advanced treatment technologies used will require disposal to the 
ocean through the SDOO. 

Power Requirements 8.6 MVA (average), 9.2  MVA  (max) for the ultimate (160ML/d) WWTP 
Power Source Western Power grid 
Land Area to be Cleared  
Overall WWTP site (including batters) 28.07  ha  
Plus Outlet Corridor 2.86 ha 
Plus Chesterfield Road  (inlet pipe corridor) 0.98 ha 
Less Vegetation Protection Area within the 
WWTP site boundary 
(Commonwealth requirement) 

-2.57 ha 

TOTAL 29.34 ha 
Odour Footprint 7 OU units confined within the RIZ. Less than 5 OU beyond the RIZ in 

potential sensitive land uses, see Section 2.8 (Pollution). 
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Flow Diagram of WWTP -
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Project design/technology 

To position the Water Corporation for future opportunities for `reclaimed water’ recycling and 
energy recovery, it is proposed to base treatment at the ERWWTP on the `activated sludge‘ 
process, which is shown in Figure 4.  This is an advanced secondary treatment process similar to 
that recently constructed at the Alkimos WWTP (AWWTP). It is envisaged that ultimately up to a 
maximum of 75% (120 ML/d) of the total volume of TWW (160 ML/d) from the ERWWTP could 
be used through `reclaimed water’ recycling (such as groundwater replenishment), while energy 
recovery through the capture of biogas to fuel gas engines is proposed to be introduced in a 20 to 
30 year timeframe following the plant’s commission. 

As well as providing opportunities for TWW recycling and energy recovery, the advanced 
secondary treatment process will achieve a high degree of nitrogen removal which will mitigate 
impacts on the marine environment and allow for disposal of the TWW via the SDOO in an 
environmentally responsible manner.  

The level of wastewater treatment and the method of TWW management proposed for the 
ERWWTP are based on the Water Corporation’s requirements to protect the environment and 
public health while having regard for the economic outcomes (as the Water Corporation has an 
obligation to provide wastewater treatment at a financial cost the community can afford). 

Wastewater treatment technology and plant layout of the ERWWTP are likely to evolve with 
process advances as the facility develops through stages. The preliminary layout of an AWWTP 
style plant fitted onto the constrained site is provided in Annex A. 

ERWWTP – Typical BPM treatment processes 

As previously described, the development of the ERWWTP will be staged in modules, ahead of 
demand forecast to be placed upon it (refer to Table 1 and Table 4). Typically the following 
processes are envisaged, however future advanced design and alternative treatment technologies 
chosen by the successful PPP (if this scenario progresses) may be different to that outlined in this 
referral. Notwithstanding that eventuality, the treatment performance and environmental 
footprint of the chosen design and technologies will achieve that proposed in this referral or better. 
The typical BPM processes include: 

� Sewer inlet; 

� Screening and grit removal tanks; 

� Primary sedimentation tanks; 

� Secondary treatment by an advanced version of activated sludge (e.g. by oxidation ditch or 
other process configuration designed to maximise nitrogen removal); 

� Sludge thickening; 

� Sludge digesters, (anaerobic digestion when primary treatment installed) with a gas recovery 
and combustion building; 

� Digested sludge storage tanks; 

� A sludge dewatering building, wherein sludge is dewatered using centrifuges (as at the 
Subiaco, Beenyup and Woodman Point WWTPs); 

� TWW balancing storage; 

� Outlet flow measurement in the west of the site; 

� Future water recycling plant; 

� Product-water tanks(s); and,  

� Odour control extraction and scrubbing plants, with discharge via vent stacks. 
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The design is further detailed in the following: 

Treatment process – Inflow variations 

Inlet works, primary and secondary treatment processes will be designed for flow variations as a 
result of pumped inflows. The ERWWTP (inlet works, primary treatment and secondary 
treatment) will be designed to safely accommodate these flow variations. 

Treatment process – Preliminary treatment 

Preliminary treatment including screening and grit removal will be installed to protect 
downstream processes and equipment. Pressed screenings and washed grit will be disposed of in 
accordance with present approved practices and legislative requirements. 

Treatment process – Primary treatment 

For the recovery and minimisation of energy consumption the installation of primary treatment 
(physical removal of floatable and settleable solids) before the activated sludge process is required. 
This enables the collection of raw sludge and its subsequent anaerobic digestion to recover biogas 
to fuel gas engines. Primary treatment and anaerobic digestion will be introduced to the ERWWTP 
in the future when quantities of biogas produced through the treatment processes are able to 
provide the economies of scale to support the energy recovery.  

Treatment process – Secondary treatment 

The basic treatment process will be built around the activated sludge process. This secondary 
treatment process (the biological removal of dissolved solids) is the predominant treatment of 
wastewater for larger communities worldwide. Significant improvements over the last 30 years 
have seen configurations that manage anaerobic, anoxic and aerobic fractions to maximise nutrient 
removal.  

The layout of the ERWWTP at the time of this referral, (refer Annex A), has been based on an 
advanced version of the activated sludge process (oxidation ditch) as recently used in Water 
Corporation’s WWTP developments at Alkimos. The ERWWTP will be developed in four stages 
(refer to Table 4).  It is anticipated that this process could be modified over the development 
timeframe, and it is expected that the plant layout and configuration will adapt to improvements 
in technology over time. 

Treatment process – Sludge treatment 

Initially, biological sludges from the activated sludge process are already partially digested 
(aerobically in the activated sludge process, the biological sludges (biosolids) typically achieving 
cake of less than 20% dry solid content after processing. 

Biosolids produced from the sludge treatment process will be recycled and disposed of in 
accordance with the WA Department of Health’s (DoH) Guidelines for Direct land Application of 
Biosolids and Biosolids Products (Feb 2002). 

Treatment process – Future water recycling plant 

An advanced version of the `activated sludge’ process at ERWWTP will achieve a high degree of 
nitrogen removal providing high quality “feedstock” for  downstream treatment and recovery of 
`reclaimed water’ for recycling. A process flow diagram is provided in Figure 4. 

Depending on the location and beneficial use of the reclaimed water, a number of processes are 
envisaged ranging from high rate sand filtration and disinfection by chlorine of UV light (as 
currently being trialled at the Subiaco WWTP), to Membrane separation: Ultrafiltration/ Reverse 
Osmosis (UF/RO) as currently operating at Kwinana Water Recycling Plant (KWRP) and trialled 
at Beenyup WWTP. The ERWWTP layout has made provision for a future advanced water 
treatment (UF/RO) plant to facilitate any recycling opportunities.  
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WWTP implementation 

Staging 

The ERWWTP will be developed in four stages over the next 50 to 100 years (see Table 1 and Table 4 
for full details on the staging process and estimated timeframes and wastewater volumes).  

Each stage will consist of one treatment module with a capacity to treat approximately 40 ML/d of 
wastewater. The final capacity of the WWTP will be 160 ML/d, which is expected to be completed 
by 2070 or sooner as population growth demands. 

The Water Corporation is seeking approval for the proposed ultimate ERWWTP capacity of 160 
ML/day. All descriptions, areas and impacts within this document refer to the construction and 
operation of the final 160 ML/day WWTP. 

A conceptual plant layout diagram setting out how the ERWWTP may be developed over the long 
term up to the ultimate extent (160 ML/d) is provided in Annex A. 

Construction methods 

Design and construction methods of the ERWWTP will use BPM as defined by EPA Guideline No 
55 (EPA, 2003).  A Construction Environmental Management Plan (CEMP) (including all 
environmental and risk management measures) will be developed in accordance with the 
Preliminary Environmental Management Plan (PEMP), (Annex B), and the Water Corporation’s 
standard operating procedures and quality management system. 

Operations and maintenance 

An suite of Operations and Maintenance Manuals (OMMs) and Standard Operating Procedures 
(SOPs) will be developed during the design, construction and commissioning phase to reflect the 
operational environment at East Rockingham. The OMM and SOPs will document work 
procedures for the operation and maintenance (including safety) of the ERWWTP. 

Noise 

All new works will be designed and operated to comply with the Environmental Protection (Noise) 
Regulations 1997 and the EPA Draft Guidance Statement No.8 – Environmental Noise.  

Power requirements 

When fully developed and processing 160 ML/d, power consumption at the ERWWTP is expected 
to be approximately 8.6 MVA (average), 9.2 MVA (max), most of which will be consumed 
providing aeration to the secondary treatment process.  Recovery of biogas to produce electricity 
for the WWTP and heat for the digesters may be implemented at Stage 3 (potentially Stage 2) of 
the project and will contribute approximately recovery of 30% of the plant’s energy requirements. 

The above does not include energy required for future water recycling plants or the pumping of 
reclaimed water to areas of recycling. 

Conveyance (inflows) 

The Rockingham and Kwinana regions are among the fastest growing in WA. The ERWWTP will 
service the East Rockingham wastewater catchment area which covers a major part of the South-
West metropolitan corridor; a portion of the South-East metropolitan corridor and a portion of the 
northern Peel Region (Figure 5). Within the South-West metropolitan corridor, the existing scheme 
incorporates the sewer districts (SDs) of Rockingham, East Rockingham, Kwinana, Baldivis South, 
Warnbro and Peelhurst. With continuing development the Baldivis North, Karnup and Amarillo 
North SDs will be included. The Byford and Mundijong SDs in the southeast metropolitan corridor 
have previously been identified for inclusion in the scheme in the longer term; however, it will be 
dependent on the capacity of other WWTPs in the South-West metropolitan corridor. 
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Figure 5
Sewer Districts to be serviced by the
proposed ERWWTP
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Wastewater from these SDs will be conveyed to the ERWWTP for treatment. An inlet conveyance 
pipeline will be connected to the ERWWTP. The exact route of the inlet pipeline has yet to be 
determined (this pipeline will be subject to separate approval processes).  

TWW Discharge 

The TWW outlet pipeline, as shown in Figure 6, is approximately 750 m in length connecting the 
ERWWTP to the existing SDOOL, which discharges to the Sepia Depression. The initial outlet 
pipeline will be approximately 1200 mm in diameter and will be buried.  The ultimate (160 ML/d) 
outlet will consist of two 900 mm and one 1200 mm pipelines connecting to the SDOOL. 

The discharge of TWW from the ERWWTP to the SDOOL will be of a standard to ensure 
compliance with the existing Ministerial Conditions applicable to SDOOL (Ministerial Statement 
665).   

Potential water re-use for TWW from the ERWWTP 

The WA State Government has set a target of 20% recycling of TWW by 2012 and 30% by 2030 in 
the State Water Plan 2007 and State Water Recycling Strategy 2008, (DoW, 2007).   

There are a number of options to achieve the 20% and eventual 30% 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. 

The opportunities for recycling at the ERWWTP include: 

� Category 1 – Industrial; and, 

� Category 4 – Indirect Potable (possibly in future). 

Rockingham Industrial Zone 

Location of the ERWWTP in the RIZ will enable industrial, local and municipal recycling in the 
area to be actively pursued.  That is, opportunities will arise in the long planning process for the 
RIZ to be `future protected’ thorough the provision of recycled water. 

Indirect potable water supplies 

Treated wastewater recycling to augment scheme water supplies can be supplied from the 
ERWWTP for storage in aquifers.  Groundwater replenishment (GWR) for the purpose of recycled 
water has been identified as having significant potential as a source for both indirect public 
drinking water and non-potable water for environment and other benefits. 

Conceptually, water from the ERWWTP following microfiltration and reverse osmosis could be 
piped inland either for infiltration to a superficial aquifer or to the Hills storage dams of the 
Integrated Water Supply Scheme (IWSS). 

The Water Corporation is actively assessing GWR with the Beenyup Groundwater Replenishment 
Trial well underway, injecting high quality water reclaimed from the Beenyup WWTP.  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.  Further scientific 
investigations and government policy changes are required before all recycling options at the scale 
necessary to fully utilise discharges from the ERWWTP (160 ML/d), particularly use of recycled 
water to augment scheme water supplies, becomes a viable option for TWW management from the 
ERWWTP. 
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Figure 6
Treated Wastewater Conveyance
and Ocean Outlet Pipelines
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Ocean outlet 

As part of this proposal, the Water Corporation intends to: 

� Construct a land based outlet pipeline connecting the ERWWTP to the SDOOL (see Figure 6). 
The ERWWTP’s secondary TWW will be discharged via SDOOL to the Sepia Depression, some 
4.2 km offshore, in compliance with the  current Ministerial Statement 665 (see Annex C); and, 

� Operate, maintain and monitor the ocean outlet in accordance with established Asset 
Management Plans and WA Ministerial Statement 665 (see Annex C). 

Site Selection  

Background 

Planning in the late 1980s identified the need for a new WWTP within the IP14 area in the vicinity 
of East Rockingham. The new WWTP would replace the Point Peron WWTP and would provide 
treatment for the industrial area to its north and urban development to its south.   

Current projected growth within the East Rockingham catchment indicates that approximately 77 
ML/d of wastewater will require treatment by 2040. Ultimately, plant inflows will grow to 160 
ML/d. This necessitates providing an area large enough to accommodate a plant of that capacity 
as well as a sustainable and effective buffer of land surrounding the plant to manage and mitigate 
the potential effects of odour. 

The major factors in the planning for the new WWTP was to provide for a site which incorporated 
the below criteria:  

� Close to the areas being serviced - The general nature of the catchment topography does not 
lend itself to a full gravity system and a partial pumped system will be incorporated. 
Minimising pumping distances and utilising gravity options is important; 

� Close to an existing disposal outlet - As this project will involve a major upgrading of existing 
sewer schemes, incorporating existing conveyance assets wherever possible is important, i.e. 
pipes and pump stations; 

� Close to opportunities for recycling - Such as the RIZ; 

� Within a ‘brownfield’ area – An area with the least impact on the existing land uses and areas; 
and,   

� An area that can cater for the long-term future or an ultimate planning scenario of the project.   

The Water Corporation assessed the options against the following WWTP location principles: 

1. Staged WWTP development (treatment, recycling); 

2. A suitable ocean outlet for disposal of surplus treated wastewater and/or reject water from 
water reclamation processes; 

3. Secure routes for main sewers; 

4. A secure route for the connection to the SDOOL; 

5. Odour  control on selected odour emission sources; 

6. Suitable buffer size; 

7. Secure buffer by planning management strategies (Special Control Areas in the buffer) if 
required or compatible land zonings; 

8. Minimise environmental footprint; and, 

9. Minimal social impact.  
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Based on the nine principles for locating a site, Option A was identified within the IP14 area (refer 
to Figure 7) and reserved on the MRS for use as a WWTP. Draft structure plans for the IP14 
precinct were developed which incorporated compatible land uses within the WWTP buffer.  

Between 2002 and 2004, the Department of Conservation and Land Management (CALM) and the 
Department of Environment, now the Department of Environment and Conservation (DEC), 
expressed an increasing interest in vegetation and wetlands in IP14 and indicated that they would 
aim to have a substantial area of IP14 reserved for conservation (irrespective of existing zoning), 
including Option A. The City of Rockingham also confirmed that Option A should not be located 
within the proposed conservation boundary. 

LandCorp indicated that it would provide the Water Corporation with an alternative viable site 
given the likelihood of the Option A being reserved for conservation. Discussion focused on a 
cleared area fronting Mandurah Road, known as Option B (refer to Figure 7). 

Option B was then assessed as a viable option for the proposed ERWWTP. While suitable in many 
respects, the land east of Option B was within the odour footprint of the proposed WWTP and is 
privately owned. The potential odour impacts upon this land attracted concerns from these land 
owners. To ensure compatible development within this area would require Water Corporation 
ownership. The purchase price was estimated to be upwards of AUD $90 million. This necessitated 
moving from Option B so that the WWTP did not adversely affect the privately owned land. 

In response to environmental concerns (remnant vegetation and landforms) the previous Minister 
for Planning and Infrastructure directed LandCorp to provide an alternative site to the Water 
Corporation for the future construction of the ERWWTP. 

Proposed Action 

The final option (the site), and the preferred site being proposed in this proposed action, was then 
established westward of Option B to minimise the odour impact on the private land, while still 
complying with the nine location principles. The site has been strategically positioned in the RIZ to 
minimise the impact on existing urban areas (WAPC, 2011). Most of the buffer area around the site 
(associated with odour) is owned by LandCorp and can accommodate compatible uses. The 
ERWWTP site and its associated buffer have been assessed in accordance with the guidelines and 
requirements of the draft State Planning Policy 4.1 - State Industrial Buffer (Amended) (WAPC, 
2011). 

The layout of the site at this location will also avoid removing any remnants of the Threatened 
Ecological Community 19 - Sedgelands in Holocene dune swales of the southern Swan Coastal Plain (TEC 
19). The site is also located outside LandCorp’s proposed conservation area, and based on 
preliminary stakeholder communication this location was the most likely to be accepted by the 
major stakeholders.  

Senior officers of the Department of Planning and Infrastructure (DPI), DEC, Fremantle Port 
Authority, Department of Industry and Resources (DoIR), WA Environmental Protection 
Authority (EPA), LandCorp, the Minister for Water Resources, the Minister for Planning and the 
Water Corporation agreed at an intra governmental meeting in December 2007 that it would be 
best to locate the ERWWTP at this location within the RIZ. 

The location of the ERWWTP is supported by the Western Australian Planning Commission 
(WAPC) as “it will provide advanced secondary treatment and will accommodate the projected 
increase of wastewater that will require treatment by 2040. This necessitates providing an area 
large enough to accommodate a plant of that capacity as well as a sustainable and effective buffer 
of land surrounding the plant to minimise the potential effects of odour, and ensure cost-effective 
community wastewater services” (WAPC, 2011). 
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Conveyance Options 

With the SDOOL and SDOO already established and to be used by the ERWWTP, the outlet 
pipeline required for the plant is relatively short and will cause minimal impacts. The route for the 
construction of the outlet conveyance pipeline was located to minimise environmental impacts. 
The preferred route was indentified taking account of: 

� The soil structure and type being the most suitable for the proposed infrastructure; 

� The ground is accessible for the majority of the year, including during the wet season; 

� No significant flora having been identified within the pipeline corridor (BEC, 2009); and, 

� No heritage sites having been found on the route. 

The inlet pipeline for the proposed ERWWTP has not yet been finalised and consequently does not 
form part of this referral. However, as part of this proposal some clearing on Chesterfield Road for 
construction and inlet services is required and have been provided for in the proposed project 
footprint, see Table 2. 

Extent (area) of proposed ground disturbance: 
The ERWWTP site, including the outlet pipeline corridor and Chesterfield Road corridor, will 
occupy a total footprint of approximately 31.91 ha (Table 3), of which 2.57 ha of inferred TEC 19 - 
Sedgelands in Holocene dune swales of the southern Swan Coastal Plain within the overall WWTP site is 
to be protected as a result of the EPBC assessment requirements of the site (see Annex D). Thus the 
disturbance footprint for the project is 29.34 ha.    

Table 2: ERWWTP Footprint 

Footprint Breakdown Area Required 

WWTP Site (Lot 501) 28.07 ha 

Outlet pipeline corridor (Lot 502) 2.86 ha 

Chesterfield Road inlet corridor 0.98 ha 

Total Footprint 31.91 ha 

TEC Vegetation protection Area 2.57 ha 

Total Disturbance Area 29.34 ha 

Timeframe in which the activity or development is proposed to occur (Include start 
and finish dates where applicable): 

Stage 1 of the ERWWTP is scheduled to be operational by December 2015. This schedule is based 
around the key milestones presented in Table 3. Refer to Table 4 for notional staging timeframes. 

Table 3: Indicative Development Schedule 
Project Phase Commencement Completion 

Environmental Approvals April 2009 2011/12 

Definition and Preliminary Design 2009 2013/14 

Stage 1 Construction 2014 June 2015 

Stage 1 Commissioning June 2015 December 2015 



22/01/10 23

Details of any staging of the proposal: 
The ERWWTP will be developed in four stages over the next 50 to 100 years. Current inflow 
projections have been used to develop the following staging strategy, shown in Table 5. Each stage 
will consist of one treatment module with a capacity to treat approximately 40 ML/d of 
wastewater. The final capacity of the WWTP will be 160 ML/d, which is expected to be completed 
by 2050 or as population growth demands. The WWTP will provide additional wastewater 
capacity for the rapidly growing City of Rockingham. 

Based on current growth forecasts, the Water Corporation anticipates the proposed ERWWTP 
needs to be operational by 2015. The current demand in the South-West coastal corridor is such 
that commencement of construction of Stage 1 is now on the critical path. 

Although the ERWWTP development will be staged in accordance with growth in demand, the 
Water Corporation is seeking approval for the proposed ultimate ERWWTP capacity of 160 
ML/day. All descriptions, areas and impacts herein refer to the construction and operation of the 
final WWTP, post 2050. 

NOTE: Any acceleration of the current rate of residential development in the South West Corridor, 
including that associated with the opening of the Perth to Mandurah railway line, may require advancing 
the ER WWTP commissioning date. 

Table 4: Notional Staging – Baseline Treatment4: 

~Year Average Daily Flow 
(ML/d) 

Installed Capacity  
(ML/d) 

Description of Liquid Process 

2015 25 
 

40 
 

STAGE 1: 
Inlet works (temporary). 
Extended aeration activated sludge. 

2020 34 40 Continuation of Stage 1. 

2030 40 80 STAGE 2: 
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. 

2040 80 120 STAGE 3: 
Expansion of above processes. 

2050 120 160 STAGE 4: 
Expansion of above processes assumed. 
Primary treatment. Activated sludge. 

Is the proposal a strategic proposal? 

Water Corporations proposal is not a strategic proposal as defined under Section 38 (Division 1, 
Part IV) of the EP Act. 

Is the proponent requesting a declaration that the proposal is a derived proposal? 
No. 

                                                          
4 May vary based on approvals timelines, delivery of long lead items and other personnel and resource constraints. 
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If so, provide the following information on the strategic assessment within which 
the referred proposal was identified - 
� Title of the strategic assessment Ministerial Statement number 
Not applicable.

Indicate whether, and in what way, the proposal is related to other proposals in the 
region:
The ERWWTP is proposed to be part of the wastewater scheme to service developments in the 
South-Western corridor of metropolitan Perth. Other projects include associated conveyance 
infrastructure, WW pump stations, pressure mains, gravity reticulation sewers and urban 
development in the greater South-Western corridor servicing developments as they progress.  

Separate to this referral for the ERWWTP, an SEA has been prepared for the RIZ by the WA State 
Government land and property development agency, LandCorp, to identify the environmental 
features of the RIZ that require protection from development and to gain environmental approval 
for the development footprint outside this area. 

Does the proponent own the land on which the proposal is to be established?  If 
not, what other arrangements have been established to access the land?
The ERWWTP and outlet corridor is proposed to be located at Lot 501 (ERWWTP site) and Lot 502 
(outlet corridor), Patterson Road, East Rockingham (see Figure 3) (the site). 

The land in question has recently been transferred to the Water Corporation through a Contract of 
Sale with LandCorp (see Annex E). 

What is the current land use on the property, and the extent (area in hectares) of the 
property? 
The proposed ERWWTP site is currently a greenfield site located in the Rockingham Industrial 
Zone (RIZ), in the area formally known as Improvement Plan No.14 (IP14) which was initiated in 
1998 under the Metropolitan Region Town Planning Scheme Act 1959. 

The RIZ has been identified as one of the last significant landholdings in the Perth metropolitan 
region that is designated for industrial purposes. Located adjacent to the Cockburn Sound, the RIZ 
is zoned Industrial under the WA MRS. 

It has been partially developed for mainly industrial land uses over many years. Industries that 
currently exist within the RIZ include the Jandakot Woolscourers, Chemeq Ltd., Novacoat, 
Australian Fused Materials, Doral, Wesfarmers Transport, Fremantle Ports, Service Commercial 
adjacent to Dixon Road, and commercial either side of Patterson Road. 

The total extent of the property to be used by the proposed project is 31.91 ha (see Figures 1 and 2). 
Full details of the ERWWTP footprint and areas to be cleared are provided in Table 2. 
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1.3 LOCATION 

Name of the Shire in which the proposal is 
located

City of Rockingham 

For urban areas – 

� street address 

� lot number 

� suburb 

� nearest road intersection 

Lot 501 (ERWWTP site) and Lot 502 
(outlet corridor), Patterson Road, East 
Rockingham 

For remote localities – 

� nearest town 

� distance and direction from that town to the 
proposal site 

Not applicable. 

Electronic spatial data - GIS or CAD on CD, geo-
referenced and conforming to the following 
parameters:

� GIS: polygons representing all activities and 
named

� CAD: simple closed polygons representing all 
activities and named 

� datum: GDA94 

� projection: Geographic (latitude/longitude) or 
Map Grid of Australia (MGA) 

� format: Arcview shapefile, Arcinfo coverages, 
Microstation or AutoCAD 

Enclosed:  Yes 

1.4 CONFIDENTIAL INFORMATION 

Does the proponent wish to request the EPA to 
allow any part of the referral information to be 
treated as confidential? 

No 

If yes, is confidential information attached as a 
separate document in hard copy. 

No 

1.5 GOVERNMENT APPROVALS 

Is rezoning of any land required before the proposal can be implemented? If Yes, 
provide details: 
No, the Western Australian Planning Commission (WAPC), at its June 2010 meeting, resolved to 
proceed with Amendment 1196/57 to the Metropolitan Region Scheme (MRS). The purpose of this 
amendment was to rezone Lots 500, 501 and 502 Patterson Road to establish the required MRS 
reservation to facilitate the development of the ERWWTP and associated pipeline corridor.  
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The Minister for Planning, after considering the amendment, has agreed with the recommendation 
of the WAPC and approved the amendment. MRS Amendment 1196/57 is now finalised and has 
effect in the MRS from the date of notice in the Government Gazette on 22 February 2011 (refer to 
Annex E). 

By virtue of Section 126(1) of the Planning and Development Act 2005, the City of Rockingham Town 
Planning Scheme No. 2 is amended to give effect to the reservations included in MRS Amendment 
1196/57. Section 126 (1) states "if a region planning scheme delineates land comprised in a local 
planning scheme as a reserve for any public purpose, then the local planning scheme, in so far as it 
operates in relation to that land, is, by force of this section and without any further action under 
this Act, amended to such extent (if any) as is necessary to give effect to the reservation under the 
region planning scheme." As such, there is no requirement to initiate a subsequent amendment to 
the City of Rockingham Town Planning Scheme to reflect the new Public Purposes reservation.  

Is approval required from any Commonwealth or State Government agency or Local 
Authority for any part of the proposal? If yes, complete the table below 
The ERWWTP is subject to both State (WA) and Commonwealth (see Annex D) environmental 
approvals. A decision of ‘Not a Controlled Action – Manage in a Particular Manner’ was issued by 
the Commonwealth on 20 November 2009 under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). A summary of the actual and potential environmental approvals 
that the Water Corporation must acquire prior to development is provided in Table 5. 

Table 5: Actual and potential environmental approvals for the proposed ERWWTP 

Legislation Agency Approval Required Application 
lodged 

Yes / No 

Agency/Local 
Authority 

contact/s for 
proposal 

Commonwealth 

EPBC Act  SEWPAC Yes. Approval from Commonwealth 
Environment Minister RECEIVED 
following the (then) Department of 
Environment, Water, Heritage and the Arts 
(DEWHA), now SEWPAC, assessment of 
the ERWWTP proposal under the EPBC 
Act. 
A decision of ‘Not a Controlled Action – 
Manage in a Particular Manner’ was issued 
on 20 November 2009 (EPBC Reference: 
2009/4970) providing approval at the 
Commonwealth level (see Annex D). 

Yes. Barbara Jones 
Assistant 
Secretary, 
Environmental 
Assessment 
Branch, SEWPAC 

State Government (Western Australia) 
EP Act 
Part IV  
(Section 38) 

EPA 
Office of the 
EPA (OEPA) 
 

Yes. Approval is REQUIRED from EPA on 
whether the project needs to be assessed 
under Part IV (Section 38) of the EP Act. If 
the EPA/ WA Minister for Environment 
determine the proposal is likely to have a 
significant effect on the environment, 
approval from the Minister will be 
required. 

Yes (this 
referral).  

OEPA 
 

DEC – Swan 
Coastal Office 
 

Approval (Clearing Permit) MAY BE 
required to clear native vegetation if the 
project does not undergo formal Part IV 
assessment (see above) 

No. DEC – Swan 
Coastal Office 
 

EP Act 
Part V 
 

DEC – Swan 
Coastal Office 

Approval (Works Approval) is 
REQUIRED to construct a Prescribed 
Premises (being Category 54: Sewage 
facility, with a capacity of greater than 100 
m3 per day).  

No. DEC – Swan 
Coastal Office 
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Legislation Agency Approval Required Application 
lodged 

Yes / No 

Agency/Local 
Authority 

contact/s for 
proposal 

DEC – Swan 
Coastal Office 

Approval (License) is REQUIRED to 
operate a Prescribed Premises. 

No. DEC – Swan 
Coastal Office 

Health Act 1911 DoH, 
Environmental 
Health 
Directorate 

Approval is REQUIRED to re-use treated 
wastewater. 

No. DoH, 
Environmental 
Health Directorate 

The proposed ERWWTP will also be subject to numerous State and Commonwealth legislative 
requirements which include, but are not limited to, the following: 

Commonwealth legislative requirements  

The Commonwealth EPBC Act is the principal statute for the protection of Matters of National 
Environmental Significance (MNES).  Other relevant Commonwealth statutes and regulations 
include, but are not limited to: 

� Australian Heritage Council Act 2003; 

� Quarantine Act 1908; 

� Water Act 2007; 

� National Greenhouse and Energy Reporting Act 2007; and, 

� Ozone Protection and Synthetic Greenhouse Gas Management Act 1989. 

WA State legislative requirements 

The ERWWTP will be constructed and operated entirely on the mainland within WA State owned 
land. The EP Act and its regulations are the principal statutes in WA that provide the tools for 
environmental protection.  Other WA statutes that may be relevant to the proposed development 
include, but are not limited too: 

� Bush Fires Act 1954; 

� Contaminated Sites Act 2003; 

� Wildlife Conservation Act 1950; 

� Conservation and Land Management Act 1984; 

� Aboriginal Heritage Act 1972 and Regulations 1974; 

� Dangerous Goods Safety Act 2004;  

� Soil and Land Conservation Act 1945 and Regulations 1992; 

� Agriculture and Related Resources Protection Act 1976; and, 

� Health Act 1911. 

In addition to meeting its legislative requirements, the Water Corporation is undertaking a Social 
Impact Assessment (SIA) and Social Impact Management Plan (SIMP). Further details are 
provided later in the referral. 
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PART B - ENVIRONMENTAL IMPACTS AND PROPOSED MANAGEMENT 

2. ENVIRONMENTAL IMPACTS  

2.1 Flora and Vegetation
* Do you propose to clear any native flora and vegetation as a part of this proposal? 

(A proposal to clear native vegetation may require a clearing permit under Part V of 
the EP Act (Environmental Protection (Clearing of Native Vegetation) Regulations 
2004). Please contact the Department of Environment and Conservation (DEC) for 
more information. 

(please tick) �   Yes If yes, complete the rest of this section
�  No If no, go to the next section

� How much vegetation are you proposing to clear (in hectares)? 
The proposed ERWWTP site has been chosen through intergovernmental agreement to 
minimise the plant’s footprint and environmental impact within the RIZ, while maintaining 
acceptable operational distances and safety of the plant and surrounding land uses.  

Of the total 31.91 ha ERWWTP site, approximately 2.57 ha containing remnants of TEC 19 
will be fenced and protected as per the requirements set in the Commonwealth EPBC Act 
decision (see Annex D).  

During construction, clearing of native vegetation will be minimised as far as practicable.  
Based on the current layout and design, 29.34 ha of vegetation will be cleared for this 
proposal (this includes the entire footprint excluding the Threatened Ecological 
Communities (TECs) but including the ERWWTP footprint, construction laydown areas, the 
outlet pipeline corridor and Chesterfield Road inlet alignment), see Table 2.  

* Have you submitted an application to clear native vegetation to the DEC (unless you 
are exempt from such a requirement)? 

�  Yes �  No If yes, on what date and to which office was the 
application submitted of the DEC? 

A clearing permit will be required, unless the project is formally assessed and approved by 
the EPA under Part IV of the EP Act. If required, the project will be assessed against the 
Water Corporation’s State-wide Clearing Permit CPS 185/1 under Part V of the 
Environmental Protection Act, and the clearing implemented according to the conditions and 
offsets arising from that assessment. 

Relevant approval and/or clearing permits shall be in place prior to any vegetation clearing 
undertaken at the site. The PEMP for the proposed ERWWTP requires a CEMP to be in place 
for all contractors involved in the project. This will require clear marking of areas to be 
protected, that to be cleared, as well as measures to mitigate impacts on vegetation, flora and 
fauna (refer to Annex B).
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� Are you aware of any recent flora surveys carried out over the area to be disturbed 
by this proposal?

�  Yes �  No If yes, please attach a copy of any related survey 
reports and provide the date and name of 
persons / companies involved in the survey/s. (If 
no, please do not arrange to have any biological 
surveys conducted prior to consulting with the 
DEC.)

Various vegetation and flora studies have been undertaken over the proposed site for the 
ERWWTP, as well as across the whole RIZ. These have included: 

� Bennett Environmental Consulting Pty Ltd (BEC), Spring Vegetation and Flora of Proposed 
Waste Water Treatment Plant East Rockingham (Level 1), October 2008 (refer to Annex F); 
and, 

� Bennett Environmental Consulting Pty Ltd (BEC), Vegetation and Flora of Proposed Waste 
Water Treatment Plant East Rockingham (Level 2), February 2009 (refer to Annex F). 

� Tilo Massenbauer, Graceful Sun-Moth Habitat (Lomandra maritima and Lomandra 
hermaphrodita) Survey, January 2011 (refer to Annex F). 

* Has a search of DEC records for known occurrences of rare or priority flora or 
threatened ecological communities been conducted for the site? # 

�   Yes �  No   If you are proposing to clear native vegetation 
for any part of your proposal, a search of DEC 
records of known occurrences of rare or priority 
flora and threatened ecological communities will 
be required.  Please contact DEC for more 
information.

A search of the DEC Declared Rare and Priority Flora database was undertaken in 2008 and 
2009 as part of the Level 1 and 2 Vegetation and Flora surveys undertaken by BEC.   

The results of these searches can be found in Annex F. 

* Are there any known occurrences of rare or priority flora or threatened ecological 
communities on the site? # 

�  Yes �  No If yes, please indicate which species or 
communities are involved and provide copies of 
any correspondence with DEC regarding these 
matters.

No Declared Rare or Priority Flora was recorded during either the Level 1 or Level 2 surveys 
for the proposed site.  

However, TEC 19 - Sedgelands in Holocene dune swales of the southern Swan Coastal Plain is 
known to exist in the region and inferred remnants of TEC 19 were recorded within the 
overall footprint of the site (BEC, 2009).  

Details of TEC19 in the area and Water Corporation’s plans for preservation of this TEC are 
described below. 
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Threatened Ecological Community - Preservation 

The current total known extent of TEC 19 in WA is approximately 185 ha. Flora and 
vegetation studies undertaken on behalf of the LandCorp mapped an additional 26 ha of 
TEC 19 in the RIZ to the previously known extent of this vegetation type in WA, with a total 
of 44 ha of TEC 19 identified in the RIZ (please refer to the LandCorp SEA document and 
SEWPAC referral document Ref: 2010/5337).  

During BEC’s Level 2 survey (Annex F), inferred remnants of TEC 19 were identified in the 
south-western section of the site (Figure 8).  The area identified covers an area of 
approximately 2.2 ha and the vegetation quality has been described as Very Good (Vegetation 
structure altered, obvious signs of disturbance) to Good (Vegetation structure significantly altered by 
very obvious signs of multiple disturbances), however, the TEC has been disturbed with tracks, 
rubbish and fire (BEC, 2009). 

Following the Commonwealth approval process for the ERWWTP (Annex D), the Water 
Corporation have agreed to permanently protect the 2.2 ha area of TEC within the site prior 
to commencing construction (this will be done through a 2.57 ha fenced area – see Figure 8 
and Annex A). The Water Corporation will also manage weeds species for 3 years and ensure 
the area of ecological community is protected for conservation purposes.  

This equates to management and protection of approximately 1% of the known TEC 19 on 
the Swan Coastal Plain, with no TEC 19 to be cleared by the Water Corporation as a result of 
the proposed ERWWTP. 

Threatened Ecological Community – Groundwater Impact 

TEC 19 comprises groundwater dependant vegetation in the community. Potential indirect 
impacts from the ERWWTP on the TEC 19 outside of the plant footprint include a decrease 
in groundwater levels from temporary de-watering leading to debilitation of the root zone 
and potential death of vegetation and a change in abundance and/ or composition of the 
plant community, particularly if the growth of certain native and exotic plant species is 
favoured by the changing conditions (e.g. drier conditions may lead to an increased 
dominance of other species). 

Accordingly, the Water Corporation propose to recharge dewatering water to help maintain 
surrounding groundwater levels. As agreed with the Commonwealth, the Water 
Corporation will ensure that dewatering of the site is confined to the construction zone and 
does not alter the surrounding groundwater levels to outside their normal seasonal 
variations (See Section 2.7 for further details on dewatering).

* If located within the Perth Metropolitan Region, is the proposed development within 
or adjacent to a listed Bush Forever Site? (You will need to contact the Bush Forever 
Office, at the Department for Planning and Infrastructure) 

�  Yes �  No If yes, please indicate which Bush Forever site is 
affected (site number and name of site where 
appropriate).

� What is the condition of the vegetation at the site? 
The vegetation condition at the site is mainly good to degraded, with some areas on the 
eastern side in completely degraded condition (refer to Annex F for descriptions of 
vegetation condition). Generally the trees have a good cover, although not dense, and 
appeared healthy (BEC, 2009). 
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The site appears to have been subject to variable amounts of historical disturbance and a 
large percentage of the vegetation appears to be regrowth from a significant historical 
clearing episode (Greg Harewood, 2008). The bushland within and surrounding the site also 
appears to be a frequent target for arsonists and there are numerous examples of illegal 
rubbish dumping (Greg Harewood, 2009). Many tracks were observed throughout the site, 
as well as rubbish, including burnt out car bodies (BEC, 2009).  

The vegetation across the site varies mainly in the density of the weeds in the understorey. 
Generally, most of the understorey has been replaced by weeds, with the infestation of eight 
weeds at the site rated as High (ability to invade bushland/weed is prioritised for control 
and/or research) by the Environmental Weed Strategy for Western Australia 1999 (CALM, 
1999), including: Bridal Creeper (Asparagus asparagoides), Great Brome (Bromus diandrus), 
Perennial Veldtgrass (Ehrharta calycina), False Capers (Euphorbia terracina), Hare’s Tail 
(Lagurus ovatus), West Australian blue lupin (Lupinus cosentinii), Rose scented geranium 
(Pelargonium capitatum) and Onion Grass (Romulea rosea). These weeds are common across 
the site and further indicate the overall good to degraded vegetation condition. 

The area of remnant TEC 19 on-site (to be fenced and protected) was identified as having 
being partially burnt in the period between the September 2008 and January 2009 surveys 
(BEC, 2009). Due to this disturbance of the vegetation, the conclusion reached as to the TEC 
19 presence must be taken as indicative (inferred) only (BEC, 2009). 

2.2 Fauna

* Do you expect that any fauna or fauna habitat will be impacted by the proposal? 
(please tick) �  Yes If yes, complete the rest of this section

�  No If no, go to the next section

� Describe the nature and extent of the expected impact. 
Fauna and fauna habitats located within the total 31.91 ha footprint will be directly impacted 
from clearing activities associated with the proposed development of the ERWWTP.  

The most likely impacts of the proposed ERWWTP are (Harewood, 2009): 

� The loss of fauna habitat, some of which may be used by fauna of conservation 
significance; and, 

� Death or injury of fauna during clearing and construction 

The clearing of 29.34 ha within the site will necessitate the removal of approximately 50 
Tuarts Eucalyptus gomphocephala (R Johnstone, pers coms 2009). Of these, five are potential 
habitat trees for the WA DEC listed threatened Black Cockatoo species5, although, none 
showed any signs of previously or presently being utilised by Black Cockatoos. The 
remaining trees are too small to be habitat trees currently but in the next 50 to 200 years have 
the potential to be so (though this is unlikely) (Greg Harewood, 2009). 

In addition to a Level 2 fauna survey (Greg Harewood, 2009) (Annex G), a Black Cockatoo 
survey was also conducted by R.E. & C. Johnstone of Johnstone Ecological Consultants (JEC) 
on 3 April 2009, (Annex H). During the site visit, no past, recent or present evidence of 
feeding, breeding or roosting by Black Cockatoos was found (JEC, 2009).  

The Harewood (2009) and JEC (2009) surveys indicated that no Black Cockatoo breeding is 
taking place on site, with no breeding sites identified in either of the surveys. 

                                                          
5 Carnaby’s Cockatoo (Calyptorhynchus latirostris), Baudin’s Cockatoo (Calyptorhynchus baudinii) and Forest Red-tailed Black Cockatoo 
(Calyptoryhynchus banksii naso)
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As part of the Level 2 fauna survey undertaken, all Black Cockatoo species were considered 
unlikely to be significantly impacted by the proposed development, (see Annex G (Level 2 
survey, Section 6.1)). 

Overall, both Harewood (2009) and JEC (2009) believe that the clearing of vegetation from 
the site would not cause significant impact on the availability of feeding, breeding and 
roosting habitat for black cockatoos or cause any decline in local populations. 

� Are you aware of any recent fauna surveys carried out over the area to be disturbed 
by this proposal?

�  Yes �  No If yes, please attach a copy of any related survey 
reports and provide the date and name of 
persons / companies involved in the survey/s. (If 
no, please do not arrange to have any biological 
surveys conducted prior to consulting with the 
DEC.)

Various fauna studies have been undertaken within the RIZ and over the proposed site for 
the ERWWTP. 

Level 1 and 2 Fauna surveys have been conducted over the site and outlet pipeline corridor. 
These included: 

� Greg Harewood, Spring Fauna Survey (Level 1), East Rockingham WWTP Site and Pipeline 
Corridor, September 2008 (Annex G); 

� Greg Harewood, Fauna Survey (Level 2), East Rockingham WWTP Site and Pipeline 
Corridor, March 2009 (Annex G); and, 

� R.E. & C. Johnstone & T. Kirkby - Johnstone Ecological Consultants (JEC), Assessment of 
significant habitat for Black Cockatoos at proposed wastewater treatment plant - East 
Rockingham, April 2009 (Annex H). 

* Has a search of DEC records for known occurrences of Specially Protected 
(Threatened) fauna been conducted for the site? 

�  Yes �  No   (please tick) 

A search of the WA DEC Threatened Fauna database was undertaken for the site (plus 5 km 
buffer) as part of the Level 2 Fauna survey undertaken by Greg Harewood in 2009.  

The results from this search are provided in Annex G. 

* Are there any known occurrences of Specially Protected (Threatened) fauna on the 
site? # 

�  Yes �  No If yes, please indicate which species or 
communities are involved and provide copies of 
any correspondence with DEC regarding these 
matters.

Fauna surveys of the site were undertaken by Greg Harewood in September 2008 (Level 1) 
and March 2009 (Level 2) (Annex G). In total 73 species of vertebrate fauna were sighted 
during the Level 1 and Level 2 surveys (including trapping, bat and targeted survey results). 
Vertebrate fauna identified on site comprised of 44 bird species (two introduced), six native 
and six introduced mammal species and 17 reptile species (Harewood, 2009). 

With respect to native vertebrate fauna, 11 mammals (includes eight bat species), 83 birds, 
three frogs and 30 reptiles have the potential to occur in or use the site at times (Harewood, 
2009). 
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The vertebrate fauna species of conservation significance that were positively identified as 
using the area for some purpose during the Level 1 and Level 2 survey periods were: 

� Falco peregrinus Peregrine Falcon – Schedule 4 - Observed in woodland area just north of 
western pipeline corridor. The site may form part of larger home range. No potential or 
existing nest sites observed. 

� Isoodon obesulus fusciventer Quenda (Southern Brown Bandicoot) – Priority 5 - Captured 
several times during Level 2 survey. Widespread within the area in apparently low 
numbers. 

Species of conservation significance which were not sighted or evident during the surveys 
(i.e. some may be locally extinct, habitat on site maybe marginal, they maybe 
infrequent/seasonal visitors or rare vagrants), but considered to possibly use the area for 
some purpose at times are: 

� Lerista lineata Perth Lined Lerista (Lined Skink) – Priority 4 - Known from some nearby 
regional parks. Can persist in disturbed areas. 

� Neelaps calonotos Black-striped Snake – Priority 3 - habitat seems marginal. Listed as a 
potential species but possibly locally extinct. 

� Calyptorhynchus latirostris Carnaby’s Cockatoo – Schedule 1 - Sighted flying across 
general area during the Level 2 survey period but not over the site. Potentially a visitor to 
forage or roost but habitat appears marginal which is supported by the fact that no recent 
or historical evidence of foraging or roosting found. Known to have bred in nearby 
Baldivis. No potential nest hollows observed on site. 

� Calyptorhynchus baudinii Baudin’s Cockatoo – Schedule 1 - Potentially a very infrequent 
visitor to forage/roost but habitat appears marginal supported by fact that no recent or 
historical evidence of foraging or roosting found. Far northerly extent of its range. Rarely 
recorded in general area. No potential nest hollows observed. 

� Calyptorhynchus banksii naso Forest Red-tailed Black Cockatoo – Schedule 1 - Potentially a 
rare visitor while travelling to areas outside the study area that contain marri and sheoak 
(rare/absent in study area). Frequency of observations in other parts of the Perth 
metropolitan area is increasing. No potential nest hollows observed. 

While possibly present in the general area (e.g. various lakes or reserves in the 
Beeliar/Rockingham Lakes Regional Parks), the following species of conservation 
significance listed by the DEC as potentially occurring in the area, identified in Annex G, are 
not listed as potential species due to known localised extinction (and no subsequent 
recruitment from adjoining areas) and/or lack of suitable habitat and/or the presence of 
feral predators: 

� Morelia spilota imbricata Southern Carpet Python – Schedule 4; 

� Charadrius rubricollis Hooded Plover – Priority 4; 

� Ixobrychus minutus Little Bittern – Priority 4; 

� Numenius madagascariensis Eastern Curlew – Priority 4; 

� Macropus irma Western Brush Wallaby - Priority 4; and, 

� Hydromys chrysogaster Water-rat – Priority 4. 

Of the species identified within the DEC search and during the Level 1 and 2 fauna surveys, 
the following species are considered most susceptible to potential impacts from the proposed 
development of the ERWWTP: 



22/01/10 35

Quenda (Southern Brown Bandicoot) 

The Quenda was captured several times during the trapping undertaken as part of the Level 
2 survey (Harewood, 2009). The Quenda is considered to be widespread in apparently low 
numbers within the site and the surrounding RIZ (Harewood, 2009). 

The loss of a small area of habitat and potential for individuals to be killed or injured during 
clearing is considered to be the most significant impacts to the Quenda as a result of the 
development of the site. Discussions with the DEC will be undertaken to establish a 
management plan for the Quendas that will be displaced as a result of the proposed 
development. Management is likely to involve the trapping and relocation/translocation of 
individuals just prior to clearing and/or the implementation of clearing protocols that allow 
animals to move to adjacent bushland areas unharmed.  

The Water Corporation have prepared a PEMP, (refer to Annex B), and a Construction 
Management Plan (including all environmental and risk management measures) will be 
developed in accordance with the PEMP prior to construction. All management measures on 
the avoidance and mitigation of fauna on site are highlighted within the PEMP (Annex B). 

Baudin’s and Carnaby's Black Cockatoos 

As part of the Level 2 fauna survey undertaken, Baudin’s Black Cockatoo (Calyptorhynchus 
baudinii) and Carnaby's Black Cockatoo (Calyptorhynchus latirostris) were assessed with both 
the Baudin’s Black Cockatoo or Carnaby's Black Cockatoo considered unlikely to be 
significantly impacted by the proposed development, (see Annex G (Level 2 survey, Section 
6.1)). 

In addition to the Level 2 fauna survey, a Black Cockatoo survey was also conducted by R.E. 
& C. Johnstone of Johnstone Ecological Consultants (JEC) on 3 April 2009, (Annex H). During 
the site visit, no past, recent or present evidence of feeding, breeding or roosting by Black 
Cockatoos was found (JEC, 2009). Overall, both Harewood (2009) and JEC (2009) believe that 
the clearing of vegetation from the site would not cause significant impact on the availability 
of feeding, breeding and roosting habitat for black cockatoos or cause any decline in local 
populations.  

The clearing of the site would also not impact on the local availability or quality of feeding 
habitat and would not adversely affect habitat critical to the survival of Carnaby’s Cockatoo, 
Baudin’s Cockatoo or the Forest Red-tailed Black Cockatoo in the region or lead to a decrease 
in the size of the population (JEC, 2009). Clearing will necessitate the removal of 
approximately 50 Tuarts Eucalyptus gomphocephala (R Johnstone, pers com) within the site. Of 
these, five are potential habitat trees as identified by Greg Harewood (2009).  The remainder 
are too small to be habitat trees currently, but in the next 50 to 200 years have the potential to 
be so. 

The Harewood (2009) and JEC (2009) surveys indicated that no Black Cockatoo breeding is 
taking place on site, with no breeding sites identified in either of the surveys. It is considered 
very unlikely that any one tree would develop a hollow that will in the future be used by a 
Black Cockatoo for breeding at the site (Harewood, 2009).  There are many prerequisites for a 
hollow to be suitable for Black Cockatoos.  They need to be: 

� In the right area (i.e. within the breeding area);  

� In the right tree species; and,  

� Have suitable dimensions (entrance, depth and floor space etc.).  
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The existence of a suitable hollow (even within the breeding area) does not necessarily make 
it available for breeding. Hollows must be spatially, structurally and temporally correct 
(Johnstone & Johnstone 2004).  Therefore while it is possible that suitable trees on the site 
could develop large hollows, the probability that any one would ever be suitable for use by 
breeding Black Cockatoos at the proposed site is considered to be very low (Harewood, 
2009). 

While Black Cockatoos (mainly Carnaby’s) are known to frequent the general area, evidence 
gathered during the Level 2 fauna and the Black Cockatoo surveys suggests they are not 
being specifically attracted to the site and that the vegetation onsite cannot be regarded as 
representing habitat critical to the survival of either species.  

It is therefore considered that the proposed development of the site is unlikely to lead to 
significant impacts on the Carnaby's or Baudin’s Black Cockatoo. 

Despite this conclusion, the Water Corporation has committed (under DEWHA’s (now 
SEWPAC’s) management conditions, see Annex D) to plant 300 Tuart (Eucalyptus 
gomphocephala) seedlings within 12 months of the commencement of construction at nearby 
locations. The Water Corporation has also committed to achieving a 90% survival rate to be 
achieved and any dead seedlings to be progressively replaced if this target is not achieved 
over the subsequent 3 years. 

2.3 Rivers, Creeks, Wetlands and Estuaries
* Will the development occur within 200m of a river, creek, wetland or estuary? 

(please tick) �  Yes If yes, complete the rest of this section
�  No If no, go to the next section

The site has no permanent surface water features present, with rainfall mostly infiltrating 
directly into the underlying sand deposits. A number of swales exist between old dune crests 
within the remnant Holocene dune system which makes up part of the site and the 
surrounding RIZ. Many of these swales become waterlogged in the wet months of year as 
the water table approaches the ground surface, and dry out in dry months of the year (refer 
to LandCorp (2010a)  - Figure 1.2). 

A search of the DEC Wetland Base Database, the Geomorphic Wetlands Swan Coastal Plain 
dataset, Wetland of the Swan Coastal Plain (Hill et al. 1996) and the current WA Land 
Information Service (WALIS) Geomorphic Wetlands dataset all identified a number of 
wetlands within close proximity to the site. Seven wetlands are mapped in an area up to 1 
km south east of the site, with the closest approximately 450 m to the south. All seven 
wetlands are mapped as sumplands (A basin type of wetland that has water above-ground for 
some part of the year) with a management category of Conservation due primarily to the 
presence of TEC 19 (see Figure 9). None of the wetlands in the area are protected by the 
Environmental Protection (Swan Coastal Plain Lakes) Policy 1992. 

Wetlands in the vicinity of the site are groundwater dependent, rather than perched 
wetlands, relying on rainfall or surface run-off. Groundwater levels in the IP14 have had a 
decline in water levels of approximately one metre since 1990 and could further decrease if 
rainfall levels continue to stay low as predicted by climate change predictions for the Perth 
area (LandCorp, 2010a and 2010b). As a result, the impact of the proposed ERWWTP on 
groundwater levels and quality are important considerations.  
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The topography of the IP14 area has been modelled and it was found that the wetlands to the 
south-east of the site had a shallower distance to the watertable than those in the north of the 
site (LandCorp, 2010a and 2010b). Using established root depths for species within the 
wetlands, they predicted that the wetland vegetation needs to be sustained by water levels 
within 1.8 - 1.9 m below ground surface (bgs) during the dry months of the year (LandCorp, 
2010a and 2010b). 

These potential impacts will be managed through the implementation of Project 
Environment Management Plan (PEMP – Annex B), the resultant CEMP and the Water 
Management plan (WMP) which includes the Groundwater Dewatering Monitoring Plan 
(Annex I). 

* Will the development result in the clearing of vegetation within the 200 m zone? 
�  Yes �  No If yes, please describe the extent of the expected 

impact.

Approximately 29.27 ha of vegetation would be removed as a result of the proposal. The 
proposal will not result in the clearing of vegetation within the 200 m zone of a DEC listed 
wetland. 

Land at the site will be cleared in accordance with the PEMP (Annex B) and resulting CEMP, 
to ensure that areas to be cleared are clearly marked to avoid any impacts outside the 
designated site boundary. A WMP (Annex I) will ensure management and mitigation 
measures are in place to ensure surface water run-off and groundwater impacts on the 
surrounding wetlands and local flora and fauna are minimised.

* Will the development result in the filling or excavation of a river, creek, wetland or 
estuary?

�  Yes �  No If yes, please describe the extent of the expected 
impact.

* Will the development result in the impoundment of a river, creek, wetland or estuary? 
�  Yes �  No If yes, please describe the extent of the expected 

impact.

* Will the development result in draining to a river, creek, wetland or estuary? 
�  Yes � No If yes, please describe the extent of the expected 

impact.

A hydrogeological and hydrological investigation of the site was undertaken by 
Environmental Resources Management Australia (ERM) in December 2008. The investigation 
assessed the potential impacts of the development on the surrounding groundwater and 
hydrological environments, including the wetlands in the vicinity of the site. The key 
findings of the study are described below, while the full report can be found in Annex J.  



22/01/10 39

Surface Water/ Runoff 

Based on modelling undertaken6, run-off from the site is likely to increase due to 
development and increase in hardstand areas (as would be expected). It is estimated that the 
total volumes of average annual run-off per year will increase from 5,670 m3/year 
(undeveloped) to 178,530 m3/year (developed – hardstand areas) (ERM, 2008). 

Given current site conditions the surface flows currently generated are likely to accumulate 
in on/off-site swales or wetlands were they would subsequently infiltrate and/or evaporate 
over time. This represents the natural drainage system in this area. Under developed 
conditions the additional surface water run-off could increase the potential for surface water 
ponding/flooding in offsite swales and wetland systems. Surface water runoff induced 
increases in surface water ponding/flooding and direction of surface run-off into wetland 
systems is generally not endorsed by the DoW. However, on analysis of the topography of 
the site and surrounding area, the absence of any drainage channels coupled with the 
permeable geology of the area suggests that even the heaviest of rainfall will infiltrate (ERM, 
2008). A surface water management plan has been developed as part of the WMP (Annex I) 
and will be initiated to ensure that any run-off discharge to surrounding wetland systems is 
of suitable water quality and water volumes.  

All drainage on site will be sent to soak wells and/or infiltration basins/sumps and it is 
likely that a lot of this water will infiltrate into the aquifer, thereby limiting any potential 
impacts associated with potential drainage to the surrounding wetlands and the hardstand 
areas of the plant. All drainage water will be handled according to the relevant statutory 
requirements. 

* Are you aware if the proposal will impact on a river, creek, wetland or estuary (or its 
buffer) within one of the following categories? (please tick) 

Conservation Category Wetland �  Yes �   No �  Unsure

Environmental Protection (South West 
Agricultural Zone Wetlands) Policy 1998 �  Yes �   No �  Unsure

Perth’s Bush Forever site �  Yes �   No �  Unsure

Environmental Protection (Swan & Canning 
Rivers) Policy 1998 �  Yes �   No �  Unsure

The management area as defined in s4(1) of 
the Swan River Trust Act 1988/ �  Yes �   No �  Unsure

Which is subject to an international 
agreement, because of the importance of the 
wetland for waterbirds and waterbird habitats 
(e.g. Ramsar, JAMBA, CAMBA) # 

�  Yes �   No �  Unsure

2.4 Significant Areas and/ or Land Features
* Is the proposed development located within or adjacent to an existing or proposed 

National Park or Nature Reserve? 
�  Yes �   No If yes, please provide details. 

The site is not located within an existing or proposed National Park or Nature Reserve. The 
site will, however, be located adjacent to LandCorp’s proposed conservation area within the 
RIZ (Figure 10). 

                                                          
6 Model for Urban Stormwater Improvement Conceptualisation (MUSIC) – Model assumes: impervious areas of the site will 
approximate 90 % of the total site area and infiltration into the underlying groundwater system approximates 10% of total rainfall (ERM, 
2008)
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* Are you aware of any Environmentally Sensitive Areas (as declared by the Minister 
under section 51B of the EP Act) that will be impacted by the proposed 
development?

�  Yes �  No If yes, please provide details. 

A search of the online DEC Native Vegetation Map Viewer was conducted for the site. The 
site is partially located within Environmentally Sensitive Area 3677. The Water Corporation 
will accordingly seek approval for a clearing permit (assuming the proposal does not need a 
Part IV approval) before any construction or disturbance of the site takes place. 

* Are you aware of any significant natural land features (e.g. caves, ranges etc) that 
will be impacted by the proposed development? 

�   Yes �  No If yes, please provide details. 

The proposed ERWWTP site lies at the northern end of a geomorphic landform known as the 
Rockingham–Becher Plain that extends from Kwinana south to Mandurah. 

The Rockingham–Becher Plain is part of the extensive Quindalup Dune System and is 
classified as a cuspate beach-ridge plain and contains three major dune landforms - shore-
parallel ridges, parabolic dunes and isolated dune chaots (Semeniuk et al., 1989). The 
predominant landform on the plain is the shore-parallel dune ridge system. 

The Rockingham–Becher Plain formed around 6,400 years old as a result in the decrease in 
sea levels during the Holocene, when the sea level was around 2.5 m higher than current 
levels (Semeniuk & Searle, 1986). The area surrounding the ERWWTP site contains a 
complex series of shore-parallel beach ridges and intervening swales. The shape of the dunes 
ridges changes from east to west and appears to represent the early stages of formation of 
Point Peron around 5,000 – 6,000 years ago.  

Semeniuk et al. (1988) state that the Rockingham-Becher Plain primarily has significance for 
the following reasons: 

� The development of a distinct geomorphological feature which has a characteristic 
structure; and 

� A stratigraphy which faithfully reflects the environment of its position, its setting and its 
history. 

In addition, the V&C Semeniuk Research Group (1991) state that the primary reason for the 
importance of the Rockingham-Becher Plain is because the area: 

� has been used as a model to illustrate a stratigraphical approach to analysing and 
understanding the evolution of such systems which may be used as a basis for similar 
analysis of the many overseas cuspate forelands; 

� provides a textbook example of modern sedimentation and coastal geomorphology that 
will serve as an international standard; and 

� provides a framework for a range of other features, e.g. calcrete, climate history, and 
tectonically induced sea level history. 

The main focus of discussion and assessment about the significance of the Rockingham-
Becher Plain has centred on the Point Becher cuspate foreland area to the south of the site 
near Port Kennedy. 
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The northern portion of the Rockingham-Becher Plain that includes the ERWWTP site has 
not been part of any discussions regarding significance or reservation due to the lesser 
quality stratigraphy, vegetation and wetlands. However, this may also have been due to the 
industrial zoning over the land rather than the lack of significant geomorphologic and other 
scientific features. Factoring in this and the minimal footprint of the proposed ERWWTP, the 
development of the ERWWTP is not expected to have a significant impact on Rockingham–
Becher Plain landform. 

2.5 Coastal Zone Areas (Coastal Dunes and Beaches)

* Will the development occur within 300m of a coastal area? 
(please tick) �  Yes If yes, complete the rest of this section

�  No If no, go to the next section

* What is the expected setback of the development from the high tide level and from 
the primary dune? 

* Will the development impact on coastal areas with significant landforms including 
beach ridge plain, cuspate headland, coastal dunes or karst?

�  Yes �  No If yes, please describe the extent of the expected 
impact.

See Section 2.4 above for discussion of the Rockingham–Becher Plain.  

* Is the development likely to impact on mangroves?  
�  Yes �  No If yes, please describe the extent of the expected 

impact.

2.6 Marine Areas and Biota

* Is the development likely to impact on an area of sensitive benthic communities, such 
as seagrasses, coral reefs or mangroves?

�  Yes �  No If yes, please describe the extent of the expected 
impact.

The Water Corporation has extensive long-term experience in operating and managing ocean 
outfalls for a number of large wastewater treatment plants in WA. 

It is proposed that secondary TWW will be discharged from the ERWWTP to the SDOO via 
the SDOOL which runs adjacent to the RIZ along the Patterson Road alignment. 

The environmental performance of SDOO is monitored through the Perth Long-term Ocean 
Outlet Monitoring (PLOOM) Programme. These monitoring and reporting activities will be 
maintained to monitor and manage the increased flows associated with the ERWWTP. 
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Current Discharges to Sepia Depression 

The SDOOL currently (as of 2010) transports approximately 160 ML/d of combined treated 
wastewater from the Woodman Point Wastewater Treatment Plant (WPWWTP), the Point 
Peron Wastewater Treatment Plant (PPWWTP), the nitrogen elevated groundwater 
abstracted from the Jervoise Bay Groundwater Recovery Scheme (JBGRS) and waste streams 
from Kwinana industries. This TWW is discharged via the SDOO diffuser located 
approximately 4.2 km offshore into the Sepia Depression at a depth of 20 m (Figure 6).   

The breakdown of the current discharges via the SDOO consists of:  

� 140ML/d secondary TWW from WPWWTP; 

� 16.3 ML/d primary TWW from PPWWTP; and 

� 5.1 ML/d from Kwinana industries and the JBGRS. 

A combination of discharges to the Sepia Depression from these various sources together 
with projected flows from future wastewater treatment expansions, were assessed in 
2003/04 by the EPA (Assessment 1471) and are regulated and monitored in accordance with 
Ministerial Statement 665 issued on 28 October 2004 (Annex C). 

The development of the ERWWTP was contemplated and assessed as a discharge to Sepia 
Depression at that time. 

Future Combined Discharges to Sepia Depression 

Since the 2004 assessment, the proposed development of the ERWWTP to final capacity, 
together with the projected expansion of WPWWTP, the decommissioning of PPWWTP and 
the inclusion of discharges from KWWTP will see changes to the volumes, loads and 
concentrations reporting to the SDOOL and discharging via the SDOO to the Sepia 
Depression, however, remaining within the Ministerial Conditions of Statement 665. 

Maximum flow projections estimates from all sources are presented in Table 6. 

Table 6:   Predicted Combined Flow Rates to SDOOL 2010-2050 

Source Current -  2010 
(ML/d) 

Interim - 2015 

(ML/d) 

Ultimate -2050 

(ML/d) 

Woodman Point WWTP 140 150 200 

Kwinana WWTP 0 10 20 

Point Peron WWTP  16 0 0 

East Rockingham WWTP 0 40 160 

Kwinana Water Reclamation Plant  (TWW 
taken from SDOOL) 

  (Minus) 37 

Kwinana Water Reclamation Plant  
(Concentrate returned to SDOOL) 

  (Plus) 10 

Industry  5 6 10.6 

Total 161 206 363.6 

These changes in makeup and volume of discharges will result in continuing compliance 
with the conditions in Ministerial Statement 665 (see Annex C). 

Ministerial Conditions 

Ministerial Statement 665 specifies a number of criteria that must be met, in conditions 
issued by the WA Minister. 
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Monitoring and Management 

The discharge of TWW from the ERWWTP will be monitored as part of the continued 
operation of the PLOOM programme. To comply with the Ministerial Statement 665, the 
PLOOM programme is made up of two distinct components: 

i. Monitoring of the contaminant sources to provide information on contaminants inputs: 

� Real-time monitoring; 

� Wastewater characterisation and initial dilution modelling; and 

� Whole-effluent toxicity (WET) testing. 

ii. Monitoring of the quality of the ambient environment: 

� Real-time monitoring; 

� Water Column monitoring; 

� Sentinel mussel monitoring; and 

� Sediment quality monitoring. 

The monitoring and management of the discharge from SDOOL/SDOO as required by those 
conditions will remain unchanged by the ERWWTP proposal, with the above measures to 
continue to be implemented as required. 

Reports compiled from the PLOOM monitoring program, namely the SDOOL Annual 
Report 2009 and the PLOOM 2008/09, are provided in Annex K. These are the most recent 
examples of the monitoring and reporting undertaken to ensure compliance with the set 
Ministerial Conditions and that there are no unacceptable impacts on marine biota, including 
threatened and migratory species. 

Ecological Protection Zones and Toxicant Criteria 

Condition 7 of Ministerial Statement 665 requires the Water Corporation to seek to achieve 
the ANZECC (ANZECC/ARMCANZ 2001) 80% species protection guideline trigger level for 
bio-accumulating toxicants at the SDOO diffuser (Condition 7-1), and the 99% species 
protection guideline trigger levels (with the exception of Cobalt, where the 95% guideline 
shall apply) within the Zone of High Ecological Protection (i.e. beyond a 100 m radius from 
the diffuser) (Condition 7-4), see Annex K (SDOOL Annual Report 2009 - Figure 1.4).  

The Water Corporation is to determine and report to the WA DEC whether these guideline 
values are being exceeded in accordance with the SDOO Monitoring and Management Plan 
(see Annex K, SDOOL Annual Report 2009, Appendix B). 

Predicted Future Combined Water Quality in Sepia Depression (All sources) 

The Water Corporation has assessed the predicted flows and water quality for Woodman 
Point, Kwinana and East Rockingham WWTPs in 2050, combined with the flows for the 
Kwinana Water Reclamation Plant and industrial inputs.  The estimated flows for 2050 are as 
identified in Table 6.   

It should be noted that the PPWWTP, currently treating wastewater to primary standards, 
will be decommissioned in 2015 when the advanced secondary TWW ERWWTP comes on 
line, resulting in a step improvement in combined TWW quality discharged to Sepia 
Depression despite increasing volumes discharged. 
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Assuming a conservative dilution rate of 250 fold in the Low Ecological Protection Area 
(LEPA), a 100m area surrounding the Sepia Depression diffuser, the predicted treated 
wastewater flows for the catchment and industry (discharging up to the maximum Part V 
licence loads and volumes in 2050) will be in compliance with Condition 7 of Ministerial 
Statement 665.  

That is, the ANZECC (ANZECC/ARMCANZ 2001) 80% species protection guideline trigger 
level for bio-accumulating toxicants at the SDOO diffuser (Condition 7-1), and the 99% 
species protection guideline trigger levels (with the exception of Cobalt, where the 95% 
guideline applies) within the Zone of High Ecological Protection (i.e. beyond a 100 metre 
radius from the diffuser) (Condition 7-4) will be met in 2050. 

Table 7 shows the analysis of the combined wastewater flows and quality under these 
assumed conditions. The data to populate Table 7 may be found in Annex L. 
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Table 7: Combined wastewater flow and quality discharged from the SDOO - 2050 

 Industry conc. Industry 
loads (kg/d) 

or (cfu/d) 

Water Corp 
conc. 

Water Corp 
loads (kg/d) 

or (cfu/d) 

Downstream 
KWRP 
mixture 

Downstream 
KWRP loads 

(kg/d) or 
(cfu/d) 

Seawater 
conc. 

ZID 
concentration 

ANZECC 99%  
(cobalt 95%) 

Volume (ML/day) 10.6   380  363.6  0     
Enteroccoci (cfu/100 ml) 0 0 21895 8.32E+13     20,845  7.58E+13 0 83.4   
TTC (cfu/100 mL) 0 0 150658 5.73E+14   137,471  5.00E+14 0 549.9   
Suspended solids (mg/L) 69.4 738 20.6 7840           24       8,578  5 5.1   
TDS (mg/L) 16282 173083 773 293800      1,284    466,883  37000 37005.1   
Colour (TCU) 42.6     1 453 0 0.0   
pH (units) 8.72   7.19 2734 7.77 2827 8.2 8.2   

Sodium (mg/L) 4213 44781 191 72700         323    117,481  10500 10501.29   
Potassium (mg/L) 154 1641 23 8834           29      10,475  420 420.12   
Calcium (mg/L)  241 2566 36 13620           45      16,186  425 425.18   
Magnesium (mg/L) 520 5525 11 4360           27       9,885  1350 1350.11   
Iron (mg/L)  3.13 33.3 0.07 26.84        0.17            60  0.001 0.001661   
Manganese (mg/L) 0.53 5.6 0.03 11.08      0.046            17  0.0004 0.000583   
Boron (mg/L) 0.395 4.2 0.143 54.300        0.16            59  4.5 4.50   
Bicarbonate (mg/L) 349 3711 63 24000           76      27,711  123 123.30   
Chloride (mg/L) 7701 81863 238 90400         474    172,263  20000 20001.89   
Fluoride (mg/L) 34 361 1 327             2          688  0.8 0.807569   
Sulphate (mg/L) 1615 17171 75 28660         126      45,831  2800 2800.50   
Sulphide (mg/L) 1 9.4 0 0      0.026       9.357  0 0.000103   
Silica as SiO2 (mg/L) 27 286 17 6620           19       6,906  0.13 0.205971   
Cyanide (total) (mg/L) 0.25 2.7 0.03 10.90      0.037            14  0 0.000150 0.002 
Chlorate (mg/L) 5.079962371 0 0 0      0.149            54  0 0.000594   

Ammonia N (mg/L) 15.5 165 3 1196          3.7       1,361  0.003 0.018 0.5 
Nitrate N (mg/L) 10.42 111 7 2518          7.2       2,629  0.002 0.031   
Organic N (mg/L) 9.49 101 2 686          2.2          787  0.18 0.189   
Total N (mg/L) 37.4 398 12 4400           13       4,798  0.2 0.253   
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 Industry conc. Industry 
loads (kg/d) 

or (cfu/d) 

Water Corp 
conc. 

Water Corp 
loads (kg/d) 

or (cfu/d) 

Downstream 
KWRP 
mixture 

Downstream 
KWRP loads 

(kg/d) or 
(cfu/d) 

Seawater 
conc. 

ZID 
concentration 

ANZECC 99%  
(cobalt 95%) 

Total P (mg/L) 3.91 42 10 3800           11       3,842  0.38 0.422   

Arsenic (mg/L) 0.090 0.955 0.002 0.580     0.0042         1.54  0.0018 0.00182 0.0023 
Cadmium (mg/L) 0.1873 1.99 0.0003 0.13     0.0058         2.12  0.000004 0.00003 0.0007 
Chromium (mg/L) 0.017 0.19 0.002 0.78      0.003         0.97  0.00015 0.000161 0.00014 
Cobalt (mg/L) 0.123 1.31 0.001 0.25      0.004         1.56  9.3E-06 0.00003 0.001 
Copper (mg/L)# 0.309 3.29 0.026 9.86      0.036       13.15  8.45E-05 0.00023 0.0003 
Lead (mg/L) 0.125 1.33 0.002 0.65      0.005         1.99  0.00019 0.00021 0.0022 
Mercury (mg/L) 0.0125 0.13 0.0003 0.118     0.0007         0.25  0.000002 0.000005 0.0001 
Molybdenum (mg/L) 0.58 6.19 0.002 0.84      0.019         7.03  0.005 0.005 0.023 
Nickel (mg/L) 0.463 4.92 0.008 2.92      0.022         7.84  0.004 0.0041 0.007 
Selenium (mg/L) 0.075 0.79 0.002 0.62     0.0039         1.41  0.0009 0.0009 0.003 
Silver (mg/L) 0.075 0.79 0.002 0.92     0.0047         1.71  7E-07 0.00002 0.0008 
Vanadium (mg/L) 0.125 1.33 0.003 1.32      0.007         2.66  0.0019 0.002 0.05 
Zinc (mg/L) 1.63 17.3 0.1 26.7        0.12       43.99  0.00015 0.001 0.007 

BOD (mg/L) 80.0 850 8.2 3120           11       3,970  2 2.044   
COD (mg/L) 410.3 4361.5 50.9 19360           65      23,722  2 2.261   
TOC (mg/L) 15.24 162 0 0             0          162  1.5 1.502   
Oil and grease (mg/L) 22.38 238 7.105263 2700        8.08       2,938  1 1.032   

Phenols (mg/L) 3.13 33.3 0 0      0.092         33.3  0 0.000366 0.27 
PCBs (mg/L) 0 0 0 0           -   0 0 0.000000   
AOX (mg/L) 0.0058 0.062 0.132 50        0.14         50.1  0 0.000551   

Assumptions 
Dilution 250x 

Industry flow (MLD) 10.6 
Water Corporation  flow (MLD) 380 
KWRP Out (MLD) 37.0  
KWRP Return (MLD) 10.0  
Total SDOO Flow  (MLD) 363.6 
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Predicted Future Nutrient Loads 

Condition 10 of Statement 665 requires the Water Corporation to operate the SDOOL/SDOO 
to ensure that Total Nitrogen (TN) loads being discharged into the Sepia Depression will be 
no greater than 1994 loads (estimated as 1,778 tonnes per annum, or an annual average of 
4,871 kg/d), and should subsequent monitoring show an adverse environmental impact at 
that level, it will be reduced to 75% of 1994 loads. 

Calculations of projected loads from all sources up to 2060 are provided in Table 8 and Figure 
11.  

When the ERWWTP is operating at full capacity in 2050, as itemised in Table 8, the loads of 
TN to the Sepia Depression will approach, but not exceed the set 1994 limits, at an annual 
average discharge of 4793 kg/d). Further details of individual users, discharge and nutrient 
concentrations are provided in Annex L. 

Table 8: Projected nutrient loads to the Sepia Depression 1995-2060 

 Year 

 2003 2004 2010 2020 2030 2040 2050 2060 

Combined Flows and Loads 

Total Flow (ML/d) 133 139 161.4 216.5 277.8 334 390.63 391 

Total N Load (kg/d) 6743.8 2481.4 2866.08 2820.5 3513.6 4138 4793.31 4793 

Total P Load (kg/d) 1359.9 1392.2 1620.89 2126 2731.2 3286 3842.52 3842 

Max Annual TN Load 
(kg/d) 

4871 4871 4871 4871 4871 4871 4871 4871 

Individual Flows 

Industry (ML/d) 0 5 5.1 6.5 7.8 9 10.63 11 

Woodman Point (ML/d) 120 120 140 160 175 185 200 200 

Kwinana (ML/d) 0 0 0 10 15 20 20 20 

Pt Peron (ML/d) 13 14 16.3 0 0 0 0 0 

ERWWTP (ML/d)  0 0 0 40 80 120 160 160 

Total (ML/d) 133 139 161.4 216.5 277.8 334 390.63 391 

Figure 11: Projected nutrient loads to the Sepia Depression 1995-2060 
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Risk to the environment from cumulative SDOOL discharges 

Marine biota could possibly be affected by physical trauma or toxicity from human activities 
(including marine discharge of treated wastewater) in the marine environment. 

a) Physical trauma: The proposal does not include any construction activities in the marine 
environment, with the ERWWTP to utilise the existing 4.2 km SDOO, constructed and 
launched in 1982. Therefore marine species will have adapted to its presence in the 
ocean.  

No impacts from noise, seismic activity or related construction activities will occur as a 
result of this project. Observations indicate that the pipeline has become effectively an 
artificial reef in places, and is therefore enhancing the biodiversity near the outfall.  

b) Toxicity: Four basic elements underpin the possibility of toxic effects of contaminants in 
the marine environment:  

i. Characterisation of the waste stream: The TWW being discharged to the Sepia 
Depression is not sewage, and will have been treated to secondary TWW levels.  The 
ERWWTP will produce similar if not better quality effluent than that currently 
discharged. A suite of contaminants in the current wastewater stream is routinely 
assayed quarterly, with a comprehensive wastewater characterisation undertaken 
annually (see Annex K). 

The concentrations of the majority of contaminants measured in the waste stream are 
found to be below the ANZECC/ARMCANZ (2000) 99% species protection guideline 
trigger levels prior to discharge and dilution. The dilution and behaviour of the 
plume (see (ii) below) post discharge ensures that for those contaminants not meeting 
the guideline trigger values in the waste stream (ammonia, copper, silver and zinc) 
the guidelines are quickly met through initial dilution in the rising plume.   

ii. Dilution and behaviour of the plume: Treated wastewater is fresh, and is therefore less 
dense than seawater. As treated wastewater is discharged at the seafloor it acts like a 
buoyant plume, rising and mixing through the water column and becoming more 
and more diluted. At the SDOO, a diffuser has been designed to ensure maximum 
dilution for the volume of TWW discharged (Figure 12). 

Figure 12: Plume Dilution Process  

 

The initial dilution zone occurs from the point of discharge on the seafloor, to a point 
of maximum rise of the plume (e.g. when the edge of the plume first reaches the 
surface). The initial dilution of the plume in Sepia Depression is 250 fold.  
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Because of its buoyant nature, it therefore does not result in “pooling” and 
concentration of contaminants in depressions on the sea floor which may endanger 
threatened and migratory species. This phenomenon only occurs with dense plumes 
that sink. 

iii. Toxicity and risk of contaminants to marine biota: The wastewater is treated to a high 
standard with the concentrations of the majority of contaminants measured below the 
ANZECC/ARMCANZ (2000) 99% species protection guideline trigger levels prior to 
dilution (see Table 7). 

Whole of Effluent Toxicity (WET) testing to further assess the toxicity on marine biota 
has indicated that the present discharge at the SDOO is non-toxic at the edge of the 
outlet mixing zone.   

There is a considerable safety margin built into this assessment:  WET tests involving 
48–96 hours continuous exposure indicated no effect on biota at 10–100% TWW, 
when in fact the Sepia Depression outlet achieves dilutions of 0.4% TWW within 
several minutes. 

Furthermore, the majority of the toxicity response present was attributable to 
ammonia, and the ammonia concentration in TWW discharge to the SDOO will 
decrease considerably in the future, when it no longer discharges primary treated 
wastewater from the Cape Peron WWTP. 

iv. Fate and bioaccumulation of contaminants: The Water Corporation undertakes sentinel 
mussel monitoring and sediment quality monitoring to better understand the fate, 
transport and potential bioaccumulation of contaminants. 

The results from the most recent sentinel mussel studies have demonstrated that the 
outlets are not causing accumulation of the metals or pesticides in marine fauna. 
Metal concentrations in sediments were generally low, and close to reporting limits. 
The concentrations of pesticides and herbicides were below the reporting limits in all 
samples. These studies further underpin the assertion that the fate, transport and 
deposition of metals, pesticides and herbicides do not present a risk to marine biota. 

* Is the development likely to impact on marine conservation reserves or areas 
recommended for reservation (as described in A Representative Marine Reserve 
System for Western Australia, CALM, 1994)?
�  Yes �  No If yes, please describe the extent of the 

expected impact. 

The already constructed SDOO pipeline runs through the Shoalwater Islands Marine Park, 
however, the outfall of the SDOO is located approximately 1.2 km from the outer boundary 
of the marine park. With TWW being discharged at depth in the Sepia Depression, minimum 
initial dilutions of 250-fold for SDOO, set Ministerial conditions for discharge and 
monitoring and management measures in place, the Water Corporation does not believe that 
the addition of the ERWWTP TWW discharge will impact on the marine park.   



51

* Is the development likely to impact on marine areas used extensively for recreation or 
for commercial fishing activities?
�  Yes �  No If yes, please describe the extent of the 

expected impact, and provide any written 
advice from relevant agencies (e.g. Fisheries 
WA).

There are numerous active commercial fisheries in the vicinity of the SDOO, including 
Cockburn Sound (Fish Net), Cockburn Sound (Line and Pot) and West Coast Rock Lobster 
Managed Fisheries. 

The area along the coast of Perth is popular for recreational rock lobster fishing during the 
November – June season and popular all year round for beach line recreational fishers and 
boating recreational fishers. 

Impacts on fishing activities are expected to be negligible. The SDOO has been operating for 
10 years and the Water Corporation’s PLOOM programme monitoring as found that: 

� There have not been any harmful effects on the marine environment; 

� There is a very low risk of harmful effects on marine biota, with no toxicity observed at 
the wastewater dilutions that occur in the marine environment at SDOO; and, 

� There is no measurable contamination of sediments or marine biota due to wastewater 
discharge. 

In addition, development of the ERWWTP within the RIZ will provide substantial social, 
economic and environmental benefit to the State of WA, particularly with regards to 
commercial fisheries in the vicinity of the SDOO.  These benefits include the closure of the 
Point Peron WWTP which will result in the removal of primary (low level of treatment) 
wastewater from the ocean at Sepia Depression.  The ERWWTP will be discharging 
secondary TWW which will improve the wastewater quality discharged to the Sepia 
Depression. 

2.7 Water Supply and Drainage Catchments

* Are you in a proclaimed or proposed groundwater or surface water protection area? 
(You may need to contact the Department of Water (DoW) for more information on 
the requirements for your location, including the requirement for licences for water 
abstraction. Also, refer to the DoW website) 
�  Yes �  No If yes, please describe what category of area. 

* Are you in an existing or proposed Underground Water Supply and Pollution Control 
area?
(You may need to contact the DoW for more information on the requirements for your 
location, including the requirement for licences for water abstraction. Also, refer to 
the DoW website) 
�  Yes �  No If yes, please describe what category of area. 
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* Are you in a Public Drinking Water Supply Area (PDWSA)? 
(You may need to contact the DoW for more information or refer to the DoW website.
A proposal to clear vegetation within a PDWSA requires approval from DoW.) 
�  Yes �  No If yes, please describe what category of area. 

* Is there sufficient water available for the proposal? 
(Please consult with the DoW as to whether approvals are required to source water 
as you propose. Where necessary, please provide a letter of intent from the DoW) 
�  Yes � No    (please tick) 

Existing potable water supply is available approximately 0.5km from Mandurah Road.  
Recycled water will be used within the plant operations. 

* Will the proposal require drainage of the land? 
�  Yes �  No If yes, how is the site to be drained and will 

the drainage be connected to an existing 
Local Authority or Water Corporation drainage 
system? Please provide details. 

The proposed development of the ERWWTP will require dewatering of the site during 
construction. For construction dewatering, water table drawdown has been modelled to 
expected site conditions, indicating that a decrease in the water table is likely to extend to 
wetland systems to the south and west of the site. The maximum simulated drawdown 
without any groundwater recharge is expected to be approximately 0.4 to 1.0 m and with 
groundwater recharge it is expected to be between -0.1 to 0.6m (see Annex J) (ERM, 2008). 
This is considered to be a negligible impact given that the thickness of the aquifer system in 
this area approximates 12 m and that seasonal fluctuation in groundwater elevations in the 
area vary between an approximate 0.6 and 1 m. Therefore, provided that dewatering 
maintains groundwater elevations within the expected maximum and minimums, it is not 
anticipated that there will be any adverse impacts to surrounding wetland systems (ERM, 
2008) or associated vegetation and taxa (BEC, 2009). 

The Water Corporation will mitigate the potential impacts described above by recharging the 
dewatered groundwater. This practice falls in line with the DoW’s preferred dewatered 
water disposal methods. An example of the potential impact cones of dewatering when 
coupled with recharge at the site is shown in Annex J - Figure 14.  

As well as mitigating impacts of dewatering, recharge of dewatered water is also the 
preferred option because there appears to be no significant drainage networks in the area to 
discharge dewatered groundwater. Also, discharge to conservation wetlands is generally not 
endorsed by the DoW. 

Modelling of dewatering at the site also suggest that the dewatering is not expected to 
induce seawater intrusion or impact on any potential acid sulphate soil generation on site. 

Further assessment of dewatering well layouts will be investigated before construction and 
incorporated into the WMP to potentially lower dewatering rates and further avoid impacts 
to surrounding groundwater users and wetland systems and associated TEC’s. 

In gaining Commonwealth approval for the project from DEWHA, the Water Corporation 
has committed to confining dewatering activities to the site, and to ensure that surrounding 
groundwater levels off-site to not alter outside their normal seasonal limits (see Annex D). 
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A groundwater and dewatering management plan will also be implemented to ensure that 
contaminants are not introduced to the construction pit and/or recharge trenches during 
construction activities. A groundwater monitoring network will also be implemented during 
dewatering to ensure that variations outside expected maximum and minimums 
groundwater elevations did not occur. These plans are incorporated as part of the WMP 
(Annex I).

* Is there a water requirement for the construction and/ or operation of this proposal?
(please tick) �  Yes If yes, complete the rest of this section

�  No If no, go to the next section

� What is the water requirement for the construction and operation of this proposal, in 
kl/year?

Approximately 20,000 – 25,000 kL/annum of water will be required during construction of 
the ERWWTP. 

Approximately 30 - 40 ML/day (10,950 - 14,600 ML/year) will be required during 
operations.  Note that much of this water will be sourced from internal recycling within the 
WWTP once operational. 

* What is the proposed source of water for the proposal? (eg dam, bore, surface water 
etc.)

Water for construction will be sourced from Licensed bores and/or dewatering activities.  

During operations, all water will be sourced from scheme and internal recycling processes. 

2.8 Pollution

* Is there likely to be any discharge of pollutants from this development, such as noise, 
vibration, gaseous emissions, dust, liquid effluent, solid waste or other pollutants? 

(please tick) �  Yes If yes, complete the rest of this section
�  No If no, go to the next section

* Is the proposal a prescribed premise, under the Environmental Protection 
Regulations?

 (Refer to the EPA General Guide for Referral of Proposals to the EPA under section 
38(1) of the EP Act 1986 for more information) 
�  Yes �  No If yes, please describe what category of 

prescribed premise. 

The proposal will be designated a prescribed premise under Part 1 of Schedule 1 of the WA 
Environmental Protection Regulations 1987 as described in Table 9. 
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Table 9: Prescribed premises definition for ERWWTP 

Category No. Description Production 
Capacity 
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Sewage facility: premises - 

(a) on which sewage is treated (excluding septic 
tanks); or 

(b) from which treated sewage is discharged onto 
land or into waters. 

100 cubic metres 
or more per day 

* Will the proposal result in gaseous emissions to air? 
�  Yes �  No If yes, please briefly describe. 

The ERWWTP will produce odour emissions associated with the wastewater treatment 
process. Odour emissions are discussed in detail below. 

* Have you done any modelling or analysis to demonstrate that air quality standards 
will be met, including consideration of cumulative impacts from other emission 
sources?
�  Yes �  No If yes, please briefly describe. 

An odour modelling report was completed for the site by Consulting Environmental 
Engineers in November 2010 using three years of wind records (2006 - 2008) measured at the 
East Rockingham site. The full odour modelling report can be found in Annex M.  

The ERWWTP is designed to meet contemporary odour standards. All emissions and the 
design of the ERWWTP will be in accordance with all relevant statutory requirements. 

* Will the proposal result in liquid effluent discharge? 
�  Yes �  No If yes, please briefly describe the nature, 

concentrations and receiving environment. 

TWW will be discharged at the SDOO, 4.2 km offshore, via the currently operating SDOOL. 
The discharge will be within conditions applied to the SDOOL/SDOO under Ministerial 
Statement 665 (Annex C).  

It is envisaged that ultimately up to a maximum of 75% (120 ML/d) of the total volume of 
TWW ((160 ML/d)  could be used through `reclaimed water’ recycling as and when 
recycling opportunities present themselves in the  RIZ as it develops over time. The design of 
the ERWWTP will facilitate future recycling.   

Table 10 below indicates the maximum quantity of TWW that will be discharged from the 
ERWWTP to the Sepia Depression throughout the staged development of the project. For 
further details on TWW discharge, refer to Section 2.6 Marine Areas and Biota. 
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Table 10: Maximum Liquid Effluent Discharge from the ERWWTP 

Indicative Timing Maximum Effluent Discharge 
(ML/d) 

2015 40 

2020 40 

2030 80 

2040 120 

2050 160 

Ultimate 160 

* If there is likely to be discharges to a watercourse or marine environment, has any 
analysis been done to demonstrate that the State Water Quality Management 
Strategy or other appropriate standards will be able to be met? 
�  Yes �   No If yes, please describe. 

The Water Corporation has been undertaking modelling, research, monitoring and 
management for over 10 years in Perth’s coastal ocean waters through the Perth Long-term 
Ocean Outlet Monitoring (PLOOM) programme. This includes the SDOO which will be used 
for the proposed ERWWTP. The majority of the PLOOM work has been undertaken over 
and above any regulatory obligations. It has enabled informed decisions required to protect 
the marine environment and has demonstrated the value of improved environmental 
performance at Perth’s WWTPs. 

In light of the public health, environmental and water resource management issues 
wastewater disposal raises, responsible management of the proposed ERWWTP’s TWW 
disposal is of significant value to the community. The PLOOM programme has underpinned 
responsible management for the past 10 years and will continue to do so, with an increasing 
component being the management of TWW re-use. 

Further details around modelling, research, monitoring and management undertaken for 
SDOO and other ocean outlets along the coast of Perth can be found in Annex K and Section 
2.6 Marine Areas and Biota.

* Will the proposal produce or result in solid wastes? 
�  Yes �  No If yes, please briefly describe the nature, 

concentrations and disposal location/ 
method.

Construction activities will results in the production of industrial and domestic wastes, both 
hazardous and non-hazardous, which will be segregated, collected and disposed of by 
certified contactors.   

Once operational, the ERWWTP sludge treatment process will also produce solid wastes 
including stabilised biosolids and screenings, redundant membranes and treatment 
precipitate.  These materials will be recycled and disposed of in accordance with the WA 
Department of Health’s (DoH) Guidelines for Direct land Application of Biosolids and Biosolids 
Products (Feb, 2002). 

Table 11 below outlines the following solid waste streams that will be produced at the 
ERWWTP and the disposal method. The design level in the present phase is not sufficient to 
predict volumes of all these waste streams. 
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Table 11: Solid Waste Streams of the ERWWTP 

Type of Waste Disposal Location/ Method 

Domestic Waste All domestic waste will be disposed off by Contractors 
under a contract agreement 

Construction waste, including 
green waste form vegetation 
clearing 

Construction waste including green waste will be disposed 
off by Contractor 

Sludge from treatment process Biosolids will be recycled and disposed of in accordance 
with the WA Department of Health’s (DoH) Guidelines for 
Direct Land Application of Biosolids and Biosolids 
Products (Feb 2002). 

Hazardous and Non-hazardous 
Waste 

All waste (hazardous and non-hazardous) will be collected 
by experienced and certified contractors and handled 
according to statutory requirements both during 
construction and operation.  

* Will the proposal result in significant off-site noise emissions? 
�  Yes �  No If yes, please briefly describe. 

The proposed ERWWTP is not expected to operate with off-site noise impacts. Noise 
emissions will be minimised by using best practice acoustic design, ensuring equipment is 
maintained regularly and adequately using engineered attenuation methods. Background 
noise studies will be undertaken following detailed design so that maximum and boundary 
noise limits can be determined for the operation of the ERWWTP. 

There will be noise generated from construction activities on-site.  However, construction 
will be conducted in accordance with the PEMP (Annex B) and resulting CEMP. All activities 
will be in compliance with Australian Standard for Construction Noise and other relevant 
statutory requirements, including the Environmental Protection (Noise) Regulations 1997 and 
EPA Draft Guidance Statement No.8 (Environmental Noise).   

Due to the lack of sensitive receptors (i.e. housing and light industrial areas are expected to 
be well outside of any major noise impacts) and appropriate management/mitigation 
measures (see Annex B), it is considered that the impacts due to noise generated from 
construction activities will be negligible.

* Will the development be subject to the Environmental Protection (Noise) 
Regulations?
�  Yes �  No If yes, has any analysis been carried out to 

demonstrate that the proposal will comply with the 
Regulations?
Please attach the analysis. 

The ERWWTP will be designed and engineered as to comply with the WA Environmental 
Protection (Noise) Regulations 1997 during construction and operation. Noise modelling will 
be undertaken as part of optimising the acoustic design for the ERWWTP.
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* Does the proposal have the potential to generate off-site, air quality impacts, dust, 
odour or another pollutant that may affect the amenity of residents and other 
“sensitive premises” such as schools and hospitals (proposals in this category may 
include intensive agriculture, aquaculture, marinas, mines and quarries etc.)? 
�  Yes �  No If yes, please describe and provide the distance to 

residences and other “sensitive premises”. 

The closest residential areas to the proposed ERWWTP commence about 1.2 km south of the 
site and 1.7 km west of the site. Potentially sensitive areas, such as odour sensitive premises, 
will be more than 600 m removed from the ERWWTP and are defined in Figure 13.  

It is consider unlikely that the ERWWTP will affect residents or sensitive premises since the 
site will be located in an already designated industrial area, away from sensitive receptors 
such as residential housing, food premises and hospitals as detailed in Figure 13.   

Odour modelling has been conducted (Annex M) for the ERWWTP and further modelling 
will be undertaken following detailed design to ensure identified sensitive premises are not 
significantly impacted.  

In March 2002, the WA EPA issued a Guidance Statement on the Assessment of Odour 
Impacts (Guidance Statement No 47) to define odour objectives. This Guidance Statement 
was withdrawn for review in November 2005 and, in the interim, the EPA currently advises 
that a procedure of using separation distances, as well as assessing odour impacts against a 
two-part “green light” criterion be undertaken for existing or proposed odour sensitive 
premises. The “green light” criterion recommended by the EPA is as follows: 

a) OU, 3 minute average, 99.5th percentile; and 

b) OU, 3 minute average, 99.9th percentile. 

Based on its experience in the management, construction and operation of WWTP’s in WA, 
the Water Corporation believe that the ‘green light’ criteria are conservative and it is 
considered to be more appropriate to define the zone of odour influence.  

By correlating odour complaints in residential areas and odour modelling around the 
existing Subiaco, Mandurah, Woodman Point and Beenyup WWTPs, the Water Corporation 
has ascertained that the 5 OU level of odour encompasses odour complaints from the 
community and also the zone in which odour can be perceived as a nuisance, when the 5 OU 
contour is calculated using the Ausplume model at 99.9% one hour average (Wallis & Oma, 
2008). 

Odour Criterion for Residential Areas 

Residential areas commence about 1.2 km south of the site and 1.7 km west of the site, with 
the major residential area of Hillman located a minimum of 1.8 km to the south. Areas 
outside the 5 OU 99.9% one hour average odour contour are considered by the Water 
Corporation to be appropriate locations for odour sensitive premises, including residences. 
This percentile limit allows exceedance of the odour limit for only 8 hours per year and 
provides a high level of protection to the urban community against odour impact.  

The 5 OU 99.9% one hour average contour lies wholly within the cadastre of the RIZ, so no 
odour sensitive premises are likely to be unreasonably affected by the ERWWTP.  Annex N - 
Figure 3 shows the modelled 5 OU 99.9% one hour average odour contour resulting from the 
proposed 160ML/d ERWWTP. 
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Odour Criterion for Industrial Areas 

Annex M - Figure 3 illustrates the zoning in the area surrounding the proposed ERWWTP site 
in the City of Rockingham Town Planning Scheme. The area to the north of the proposed 
ERWWTP is zoned “special industry” (dark purple) and the expected land uses within this 
zone will include heavy equipment storage, sand blasting and pipe manufacture), 
manufacturing industries of various types and commercial activities (car repairs, marine 
supplies, etc). 

The area to the west, south and east of the proposed ERWWTP is zoned “general industry” 
(light purple). The strip along the south of the general industry is zoned “light industry” 
(pink) and comprises a wide range of establishments in repairs, furniture and general retail. 

The odour criterion in the industrial zones is less stringent than for residential areas for the 
following reasons: 

� Background odour levels are higher; 

� Expectation of amenity in terms of odour is lower; 

� The population density is lower and more transient than in a residential area; and 

� Many sites are not occupied at night.  

In NSW, odour criteria are based on the population density and range from a limit of 2 OU 
for a high density urban area to 7 OU for a rural area (at a lower frequency of 99 percentile). 
This reflects a risk-based approach which recognizes that risk is (approximately) 
proportional to population density. 

Similar reasoning has been applied to intensive agricultural activities in semi-rural areas and 
this has been broadly recognized in most jurisdictions (including WA) by a less stringent 
odour criterion for intensive agriculture (piggeries, feedlots, chicken farms) of 7 OU at the 
99.5 percentile frequency. This is equivalent to 10 to 12 OU at the 99.9 percentile frequency. 

The Water Corporation is currently negotiating with City of Rockingham to have a “Special 
Control Area” (SCA) based upon the 7 OU 99.9% one hour average contour reflected in the 
Town Planning Scheme.  SCAs enable planning restrictions to be applied so only compatible 
industrial land uses will be sited within the SCA (i.e. within the 7 OU contour). The currently 
planned SCA is shown in Figure 14. 

The SCA is not an alternative to the BPM design and operation of odour mitigation 
technologies, rather a planning and management tool to augment the technologies which 
have been used to inform the ERWWTP odour modelling and footprint. 

Odour Management 

All odour emissions will be controlled and managed to ensure compliance with Section 49 of 
the EP Act, such that odour emissions do not unreasonably interfere with the health, welfare, 
convenience, comfort or amenity of any person. To ensure odour impacts are addressed, the 
Water Corporation will ensure odour management and contingency planning is 
incorporated into the design, construction and operation of all components and all stages of 
the ERWWTP. 

The Water Corporation has prepared and will implement an Odour Management Plan 
(OMP) for the ERWWTP. 

The OMP is modelled upon (identical to) the OMP developed for the Alkimos WWTP, which 
was approved as having met the requirements of Condition 12 of Ministerial Statement 755. 
The OMP for ERWWTP, and the OEPA approval of its Alkimos precursor, are provided in 
Annex N.  





61

At this stage of planning, for the first stage of development of the ERWWTP (40ML/d), 
odour control measures to be incorporated into the design are likely to include:  

� Covering the inlet works and bioselector;  

� Extraction from the sludge cake storage airspace;  

� Extraction from sludge conveyors and dewatering equipment; and 

� Thickened sludge storage to be kept aerobic. 

Other Pollutants 

There may also be a potential need for dust suppression during construction activities for the 
ERWWTP. This will be a short-term operation, until access roads and hardstand areas are 
established. Dust will be managed in accordance with the PEMP (Annex B) and resulting 
CEMP. 

* If the proposal has a residential component or involves “sensitive premises”, is it 
located near a land use that may discharge a pollutant?
�  Yes �  No �  Not Applicable If yes, please describe 

and provide the distance 
to the potential pollution 
source

2.9 Greenhouse Gas Emissions

* Is this proposal likely to result in substantial greenhouse gas emissions (greater than 
100 000 tonnes per annum of carbon dioxide equivalent emissions)? 
�  Yes �  No If yes, please provide an estimate of the 

annual gross emissions in absolute and 
in carbon dioxide equivalent figures. 

* Further, if yes, please describe proposed measures to minimise emissions, and any 
sink enhancement actions proposed to offset emissions. 
Despite not emitting >100,000 TPA from this proposal, the Water Corporation has a target of 
being carbon-neutral by 2030.  This will involve reducing its emissions profile and gaining 
the greatest practical energy efficiencies across the business.   

As part of this approach, a reduction in greenhouse emissions beyond “business as usual” 
will be identified prior to the development of the ERWWTP. At this stage, energy recovery 
through the capture of biogas to fuel gas engines at the ERWWTP is proposed to be 
introduced in a 30 to 50 year timeframe following the plant’s commissioning once the level of 
biogas produced is sufficient to run the process.�

2.10 Contamination

* Has the property on which the proposal is to be located been used in the past for 
activities which may have caused soil or groundwater contamination? 
�  Yes �  No � Unsure  If yes, please describe. 
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* Has any assessment been done for soil or groundwater contamination on the site? 
�  Yes �  No If yes, please describe. 

A Hydrogeological and Hydrological Investigation was undertaken at the site by ERM in 
December 2008 (Annex J). A desktop review of the existing geological and hydrogeological 
information for the site was completed to understand the geological, hydrogeological, 
hydrological and groundwater chemistry environments as well as the surrounding 
groundwater resources. A field investigation of the Site was also undertaken. This included 
the following studies: 

� Drilling and Well Installation; 

� Surveying; 

� Soil Sampling (including Acid Sulfate Soil (ASS) testing); 

� Groundwater Sampling; 

� Groundwater Elevation Monitoring; 

� Slug Testing; and 

� Pumping Testing. 

Results from the investigation concluded that overall, the field chemical parameters and 
analytical results suggest that copper, nickel and zinc are present in the groundwater at the 
site are above the threshold criteria to protect 95% of freshwater species (ANZECC, 2000).  
However, it is not unusual to have metal concentrations elevated relative to threshold 
criteria and these results likely represent natural background concentrations. Freshwater 
ecological systems such as receiving wetland systems are likely to be conditioned to this 
background water quality. 

According to soil sampling undertaken at the site and the ASS risk map published by the 
WAPC Planning Bulletin 64 (updated 2007) and the Perth Groundwater Atlas, the site, 
including the outlet pipeline corridor, is located within an area of no known risk of ASS 
occurring within 3 m of the surface. 

None of the samples analysed from the field testing exceeded the relevant texture based 
criteria for Net Acidity from Draft Identification and Investigation of Acid Sulfate Soils, DEC 
(2006) and Draft Treatment and management of soils and water in acid sulfate soil landscapes, DEC 
(2009). A review of the results of Acid Base Accounting (ABA) also indicate liming rates of <1 
kg CaCO3/t therefore indicating that no treatment of Potential ASS (PASS) is likely to be 
required in the areas sampled.

* Has the site been registered as a contaminated site under the Contaminated Sites 
Act 2003? (on finalisation of the CS Regulations and proclamation of the CS Act)
�  Yes �  No If yes, please describe. 

A search of the DEC Contaminated Sites Online Database identified that the site (including 
the outlet pipeline corridor) has not been classified by the DEC as a contaminated site under 
the Contaminated Sites Act 2003 (CSA). 

A Basic Summary of Records request of the DEC Contaminated Sites Database was also 
undertaken and confirmed that Lot 9001 and Lot 220 (the ERWWTP site) have not been 
classified as a contaminated site under the CSA. The full report is presented in Annex O. 

However, a number of locations within the vicinity of the site are listed on the database as 
contaminated sites under the CSA (Figure 15). 
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2.11 Social Surroundings

* Is the proposal on a property which contains or is near a site of Aboriginal 
ethnographic or archaeological significance that may be disturbed? 
�  Yes �  No � Unsure  If yes, please describe. 

A search of the Aboriginal Sites Register and Aboriginal Heritage Inquiry System 
(Department of Indigenous Affairs - DIA) identified no registered sites of Aboriginal 
significance within the site. However, six sites have been identified in the immediate vicinity 
of the site (Figure 16). Relevant documentation is provided in Annex P. 

The Water Corporation has also been in consultation with the DIA who have concluded that 
the site is located on Freehold land, therefore, Native Title is wholly extinguished within the 
project area and there is no requirement for the Water Corporation to notify any Native Title 
parties (Annex Q). 

An Aboriginal heritage survey of Site Option B (see Section 1.2), comprising both 
archaeological and ethnographic components, was conducted by Western Heritage Research 
Pty Ltd on 25 November 2006 (ethnography) and between 22 and 23 December 2006 
(archaeology) (Annex R). The location of the proposed ERWWTP site has changed since the 
survey was undertaken with the site moving approximately 400 m to the west of the original 
site further away from Mandurah Road (Final Option, see Section 1.2). Despite this, the 
original survey is considered applicable to the current site. 

Representatives of the Single Noongar, Gnaala Karla Booja and Ballaruk native title claimant 
groups attended the ethnographic component of the survey. No new ethnographic sites were 
identified as a result of the ethnographic survey and no new archaeological sites were 
identified as a result of the archaeological survey.  

The survey determined that the project area had been highly disturbed through the 
construction of residential housing, power, roads and other infrastructure in the area. There 
was almost no part of the survey area that had not been disturbed. The survey also indicated 
that given the numerous burial sites in the Spearwood and Quindalup dune systems of the 
Swan Coastal Plain, the possibility for skeletal material to be present could not be 
discounted. As part of the Water Corporation’s PEMP, if artefacts are identified during 
construction, the proper authorities will be notified in accordance with the plan (Annex B). 

* Is the proposal on a property which contains or is near a site of high public interest 
(for example, a major recreation area or natural scenic feature)? 
�  Yes �  No If yes, please describe. 

The access road to the site is adjacent to Chesterfield Inn (On Register of Heritage Places, 
Heritage Council of WA) and as such crosses the registered curtilage.  The Council require an 
archaeologist is present when work is underway in case there are any potential finds in the 
area.  There are no heritage sites within the plant boundary and outlet pipe corridor.  

* Will the proposal result in or require substantial transport of goods, which may affect 
the amenity of the local area? 
�  Yes �  No If yes, please describe. 

There will be a temporary impact on traffic in the area during the construction period 
(delivery of pipes, materials, personnel and equipment). 
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It is anticipated that the increased car traffic from the construction workers will be 
concentrated before 7 am and around 5 – 6 pm.  During plant construction, about 20+ trucks 
will be entering and leaving the site daily, with the assumed frequency of every half an hour. 
This may reach about 30 trucks during the civil contract peak activities. 

During operation, movements of bulk process chemicals into the plant and biosolids away 
from the plant will occur each day, though trucking numbers will be limited and applicable 
to an industrial area. No significant changes in existing traffic will result from this proposal 
once the plant is operating. 

Any impacts on amenity, such as traffic disturbance or noise will be temporary and will be 
managed in accordance with the PEMP (Annex B).  
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3. PROPOSED MANAGEMENT  

The impacts of Water Corporation’s proposal have been predicted and evaluated, and 
mitigation measures developed.  This process is illustrated in Figure 17. 

Figure 17: Prediction, Evaluation and Mitigation of Impacts 

This assessment is complemented by a SIA and an ongoing community engagement 
programme. The SIA will predict, evaluate and develop mitigation measures for any 
potential impacts on the surrounding communities, including those directly and indirectly 
affected.  

Investigations that have been undertaken at the site to date to identify potential 
environmental and social issues are outlined below.  These investigations have been used to 
develop appropriate management strategies.   

� Flora, Vegetation and Fauna studies, including field investigations of the existing 
environment; 

� Hydrology and hydrogeological investigations; 

� Acid Sulfate Soil investigation, including a site inspection and soil and groundwater 
sampling and analysis programme. 

� Aboriginal ethnographic and archaeological surveys; 

� Preliminary odour investigations; 

� Stakeholder/community engagement; and, 

� SIA, which once completed will include a Social Impact Management Plan (SIMP). 

Investigations that will be undertaken as design and development continue are outlined 
below.  Similarly to the above, these investigations will be used to develop additional 
appropriate management strategies, if necessary.   

� Continued stakeholder/community engagement 

� Noise assessment;  

� Visual impact and lighting assessment, including a field investigation and ground 
truthing;  and, 
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� Odour Impact Assessment. 

In addition, a suite of preliminary environmental and water management plans for the 
proposal have been developed to indicate the environmental management activities and 
techniques that will be finalised and implemented during the construction and operation of 
the ERWWTP. These include: 

� Preliminary PEMP (Annex B). This plan deals with (but is not limited to) the 
management and mitigation of the following matters: 

o Flora and Vegetation Management; 

o Fauna Management; 

o Pest Plant and Animal Management; 

o Heritage Management; 

o Odour Management (addressed in full detail in OMP, Annex N); 

o Dust Management; 

o Noise Management; 

o Erosion Management; 

o Disturbance Management; and, 

o Fire Management. 

The PEMP will inform the development of a CEMP which will be prepared by the 
construction contractor, inline with the PEMP and in direct consultation with the Water 
Corporation. 

� Preliminary WMP (Annex I). This plan deals with (but is not limited to) the 
management and mitigation of the following matters: 

o Groundwater Dewatering Monitoring Plan; 

o Surface Water Management; 

o Discharge Management; and, 

o ASS Management. 

� Preliminary OMP (Annex N). This plan deals with the management and mitigation of 
odour. 

As well as implementation of the environmental management plans highlighted above, Table 
12 outlines commitments that will guide investigations and development of specific 
management measures to minimise the potential risks to the environment associated with 
the Water Corporation’s proposed ERWWTP, and where possible maintain or enhance 
ecological function in LandCorp’s proposed conservation area within the RIZ.  
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Table 12: Summary of Environmental Risk, Potential Effects and Management Approach 
Environmental 
Factor 

Key Avoidance, Mitigation and Management Measures 

Flora/Fauna � Implement the project in strict compliance with the PEMP and WMP (Annex B 
and Annex I respectively). The PEMP includes, but is not be limited to, 
management and mitigation activities such as pre-clearance surveys, relocation 
of fauna, treatment of injures fauna, covering holes to prevent accidental fauna 
entry if required, etc.  

� Rehabilitate areas of temporary disturbance with appropriate vegetation using 
provenance seed stock. 

� Prepare and implement an appropriate Pest Plant and Animal Management 
Plan to minimise the spread of weeds from degraded areas into better quality 
bushland remnants in the TEC 19 and Tuart plantings. 

� Clearly mark areas required to be cleared and restrict access to other areas to 
prevent accidental clearing of areas to be retained. 

� Temporarily fence Conservation wetlands during construction where access is 
probable (e.g. along side pipelines), if necessary. 

� Maintain the presence of at least one environmental personnel (eg. an ecologist 
or appropriately trained person) on site at all times during construction, if 
necessary. 

� Design the ERWWTP and outlet pipe corridor to incorporate surface stability, 
erosion potential and drainage control in all design aspects. 

� Rehabilitate disturbed areas post construction, as required, through the 
implementation of a Rehabilitation Management Plan to avoid long term 
disturbance to local flora and fauna. 

� Minimise dust generation from vehicles etc. during construction through 
watering where necessary and in accordance with the PEMP (Annex B), to avoid 
any impacts to the local flora and fauna. 

In addition, the Water Corporation will contribute to: 
� The enhancement and management of Tuart stands within the RIZ within 

LandCorp’s conservation area and/ or within the wider local vicinity including 
the planting of Tuart seedlings ratio of 6:1 (i.e. 300 E. gomphocephala  planted for 
50 taken). 

� The control of access into the proposed conservation area adjacent to the site, to 
reduce additional disturbances to vegetation, including areas of TEC 19 and 
Tuarts, such as to avoid the spread of weeds and dieback, track proliferation 
and erosion, fires, rubbish dumping and unauthorised clearing. 

Atmospheric 
Emissions 
 

� Minimise dust generation from vehicles etc. during construction through 
watering where necessary and in accordance with the PEMP (Annex B). 

� Reduce atmospheric emissions using Best Practicable Measures (BPM) to 
minimise any impact on the environment. 

� Use all reasonable and practicable measures to minimise the discharge of 
greenhouse gases from the ERWWTP, processing and decommissioning 
operations. 

Odour 
 

Fully implement the OMP (Annex N) which will include implementing mitigation 
and management measures at the design, commissioning and operations. 
As detailed further in the OMP, the Water Corporation will also undertake a 
monitoring program which will include: 
� Continuous hydrogen sulfide (H2S) monitoring at the ERWWTP site;  
� Collect odour samples at five points monthly for six months of operation after 

commissioning and each quarter thereafter and analyse in a National 
Association of Testing Authority registered laboratory; 

� Conduct a phone survey of up to 150 local residents living within 2 km of the 
buffer zone will be carried out every two years during the Stages 1 and 2 of the 
ERWWTP operations to seek further evidence as to whether there is a noticeable 
odour beyond the odour buffer zone; 

� maintain a 24-hour phone line to allow any member of the public to report an 
odour complaint at any time; 

� Within one working day, send any complaints to the duty operator or treatment 
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Environmental 
Factor 

Key Avoidance, Mitigation and Management Measures 

plant manager for investigation. The person making the complaint will be 
contacted (unless they ask not to be contacted) to advise that the complaint is 
being investigated and the findings to date. 

Noise and 
Vibration 
 

� All construction activities will be undertaken at times specified within the 
PEMP to minimise noise disturbance. 

� All large loads will be moved in accordance with Main Roads traffic regulations. 
� Modelling will be undertaken to predict noise levels. Cumulative noise levels 

will be estimated incorporating existing and proposed establishments. Relevant 
mitigation measures will be put in place during detailed engineering to ensure 
noise levels comply with the relevant legislations and Australian standards. 

Marine 
Environment 
 

� Comply with WA Minister for the Environment’s conditions in Ministerial 
Statement 665 for the SDOOL/SDOO (Annex C). 

� Monitor and manage all discharges of TWW from the ERWWTP through the 
Water Corporation’s PLOOM programme and SDOOL/SDOO Monitoring and 
Management Plan (Annex K) in accordance with set WA Ministerial conditions 
for the SDOOL/SDOO and relevant statutory requirements (Annex C). 

Groundwater and 
Surface Water 
Pollution 
 

The Water Corporation will implement a WMP (Annex I)  including: 
� Developing a groundwater monitoring programme during construction, 

dewatering and potential groundwater recharge; 
� Ensuring any acidic water from dewatering during construction is appropriately 

treated; 
� Developing appropriate dewatering plans for disposal of water that may be 

affected by ASS;  
� Developing and implementing appropriate Surface Water Management Plans; 
� Ensuring that the ERWWTP will be designed such that spillages are contained;  

and, 
� Creating safe passages for excessive stormwater run-off. 

Liquid and Solid 
Waste 
 

� Provide a sustainable option for overall waste management that does not 
compromise local and regional environmental, economic and social values. 

� Explore opportunities for recycling of TWW for ecological, commercial or 
domestic use. 

Pollution � Implement spill contingency and emergency response plans. 
Heritage  
 

� Contact appropriate authorities if artefacts are identified during construction, in 
accordance with the PEMP (Annex B). 

Community  
 

� Manage the impacts predicted in the SIA, through the SIMP, to reduce any 
potential impacts on the surrounding community. 

� Undertake preliminary consultation with relevant government departments and 
decision-making authorities. The consultation process will be ongoing during 
the preparation of the environmental impact assessment for the project. 

� Maintain open communication and provide full opportunity for stakeholder 
input and comment through the project development. 

� Develop and implement a communications plan for the Site during the 
assessment and construction process. 

For more details see the Social Impact Assessment section below. 
Risks and hazards 
 

� Undertake hazard and operability studies, safety reports and fire safety reports 
during the detailed engineering design stage of the project and before 
construction commences. 

Visual Amenity 
 

� Design the ERWWTP to minimise the visual impact to the surroundings as 
much as is practical. 

The environmental assessment process will ultimately result in a list of commitments that 
the Water Corporation will apply to the project’s design, construction and operation. It is 
anticipated that the final Environmental Management Plans will contain more detailed 
mitigation measures than those described above in Table 12. 
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Social Impact Assessment 

In addition to the monitoring, mitigation and management measures outlined in Table 12, to 
better understand and mitigate any potential impacts on the surrounding community, the 
Water Corporation is undertaking a SIA and developing a SIMP.  Outlined below is the SIA 
methodology.  

The SIA consisted of four phases: (1) secondary baseline data review, (2) primary data 
collection, (3) impact assessment and evaluation, and (4) reporting.  The SIA has recently 
been completed and work has begun on the SIMP. 

Phase 1 was a desktop review of key documents and data (e.g. ABS 2006 Census data) to 
develop a detailed community profile and to define the study area. Two study areas were 
established: 

(1) Directly affected: This included the residents located in close proximity to the site (i.e. 
adjacent to the 5 OU contour), namely the suburbs of East Rockingham, Hillman and 
Rockingham. In addition, as the treated wastewater will be discharged via the SDOO, the 
users of this marine area (surrounding the SDOO) were also classified as directly 
impacted. 

(2) Indirectly affected: This includes sewer districts that will be contributing wastewater to 
the ERWWTP over the duration of the project. Specifically the districts of Rockingham, 
East Rockingham, Kwinana, Baldivis South, Warnbro, Peelhurst, Baldivis North, Karnup, 
Amarillo North and possibly Byford and Mundijong.  

The focus of Phase 2 was on the collection of primary data.  The objectives were to:   

� Obtain additional local level information  subsequent to Phase 1; 

� Where feasible verify the existing secondary data; 

� Identify other data sets or studies that are not routinely published; and 

� Better understand community issues and concerns in relation to the ERWWTP. 

These objectives are being achieved through: (1) interviews with key informants and (2) 
establishment of a project website.   

Interviews were undertaken with representatives from the following businesses and 
organisations: 

� Hillman Residents Association; 

� Care of Rockingham Environment (CORE); 

� City of Rockingham; 

� Rockingham Holiday Village; 

� Cee n See Caravan Park; 

� Kwinana Industries Council; and 

� LandCorp. 

The website ran for a three month period (August to October). The website included: project 
details, key documents, relevant links, responses to frequently asked questions and a forum. 
The forum includes a set of questions to capture community and stakeholder concerns, 
questions and ideas. The address was: www.erwwtpsia.com.au  
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Using the information obtained in the Phases 1 and 2, during Phase 3 the potential negative 
and positive impacts to the surrounding community from the ERWWTP were assessed. This 
included predicting the impacts of the Project activities, evaluating the predicted impacts 
and developing mitigation measures.   

Phase 4 was reporting of the SIA for review by the Water Corporation.   

The SIA has been finalised and the SIMP is being developed. The SIMP will provide a plan 
for monitoring the predicted impacts and associated mitigation measures over time. 

3.1 Principles of Environmental Protection 

� Have you considered how your project gives attention to the following Principles, as 
set out in section 4A of the EP Act?  (For information on the Principles of 
Environmental Protection, please see EPA Position Statement No. 7, available on the 
EPA web.)

1. The precautionary principle. �  Yes �  No
2. The principle of intergenerational 

equity.
�  Yes �  No

3.  The principle of the conservation 
of biological diversity and 
ecological integrity. 

�  Yes �  No

4.  Principles relating to improved 
valuation, pricing and incentive 
mechanisms.

�  Yes �  No

5.  The principle of waste 
minimisation.

�  Yes �  No

� Is the proposal consistent with the EPA’s Environmental Protection Bulletins/Position 
Statements and Environmental Assessment Guidelines/Guidance Statements 
(available on the EPA web)? 

�  Yes �  No

3.2 Consultation  

� Has public consultation taken place (such as with other government agencies, 
community groups or neighbours), or is it intended that consultation shall take place?
�  Yes �  No If yes, please list those consulted and 

attach comments or summarise response 
on a separate sheet. 

The Water Corporation has undertaken extensive consultation with stakeholders regarding 
the ERWWTP project proposal including a full Social Impact Assessment (SIA). 

Consultation has occurred as part of the Water Corporation’s wider communications 
strategy for infrastructure proposed for the South West metropolitan corridor, including the 
proposed ERWWTP. The latest version of the communications strategy and associated plan 
are provided in Annex S. 

A summary of activities undertaken is shown in Table 13. 
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Table 13: Consultation/Communication already undertaken for the ERWWTP project 

Date  Who consulted How consulted 

2005 

Aug 05 City of Rockingham (officers) One-on-one briefing 

Oct 05 Department of Environment One-on-one briefing 

Nov 05 City of Rockingham (officers) One-on-one briefing 

Nov 05 DPI   One-on-one briefing 

Nov 05 Department of Indigenous Affairs One-on-one briefing 

Nov 05 Conservation Council One-on-one briefing 

12 Dec 05 City of Rockingham Council (Planning 
Services meeting) 

One-on-one briefing 

2006 

24 Jan 06 The Hon. John Kobelke MLA One-on-one briefing 

25 Jan 06 Secret harbour Residents Association 
committee members 

One-on-one briefing 

27 Jan 06 The Hon. Mark McGowan MLA One-on-one briefing 

31 Jan 06 Department of Conservation and Land 
Management – now DEC  

One-on-one briefing 

6 Feb 06 The Hon. Norm Marlborough MLA One-on-one briefing 

10 Feb 06 The Hon. Fran Logan MLA One-on-one briefing 

16 Feb 06 Department of CALM One-on-one briefing 

22 Feb 06 City of Rockingham (officers) One-on-one briefing 

23 Feb 06 SDOOL Stakeholder Liaison Group (DEC  
Town of Kwinana, City of Rockingham, 
Recfish West, Kwinana Industries Council, 
Conservation Council and the community) 

One-on-one briefing to committee members 

11 Mar 06 Warnbro Residents Association, Settlers Hills 
Residents Association 

Public meeting attended by approximately 40 
people representing the community and 
Council 

21 Mar 06 Secret harbour Residents Association Public meeting attended by approximately 600 
people representing the community and 
Council 

7 Apr 06 Port Kennedy Management Board One-on-one briefing 

18 Apr 06 Kennedy Bay Residents Association Public meeting attended by approximately 80 
people representing the community and 
Council 

3 May 06 Racing and Wagering WA One-on-one briefing 

6 Jun 06 Communities and Industries Forum 
(Rockingham and Kwinana) 

Public meeting attended by about 60 people 
from the community, industry and 
Government 

7 June 06    Rockingham Regional Parks Community 
Advisory Group (part of DPI) 

One-on-one briefing 

5 Jul 06 Safety Bay Ward Councillors and residents Public meeting attended by approximately 40 
people representing the community and 
Council 

28 Aug 06 Minister Kobelke   Briefing Note  

25 Sept 06  LGAs, Govt agencies, environmental 
regulators  

Letters re; level of assessment and offer of 
briefing.  

8 Nov 06 Dept. of Industries and Resources  Presentation to DOIR and LandCorp officers. 

2007 

18 June 07 City of Rockingham Council Planning 
Committee 

Presentation to council planning committee.  
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Date  Who consulted How consulted 

 

2008 

7 – 10 May 
08  

General Public – Rockingham   Display at Rockingham City Shopping Centre 
– (attended by about 200 – 300  people)  

23 June 08 General Public – Rockingham   Press Release issued announcing the proposed 
location for the ERWWTP 

June 08  General Public – Rockingham   Signage erected at the proposed location 

27 May 08  Cockburn MLA Mark McGowan  One-on-one briefing  

13 June 08  Cockburn Sound Management Council  Presentation to council 

1 Dec 08  Town of Rockingham  Presentation to council members and officers  

2009 

7 May 09 Hillman Residents  Presentation to residents – attended by about 
80 residents  

2 June 09 Kwinana Industries Council’s Communities 
and Industries Forum 

Presentation 

22 June 09  Kwinana MLA Roger Cook  One-on-one briefing  

8 July 09   Members of CORE and Hillman residents  Presentation - to give briefing on 
Commonwealth Environmental Referral 

30 July 09 CORE members Presentation and tour of Woodman Point 
WWTP 

16 Sept 09 General Public – Rockingham   ER WWTP public display at Rockingham City 
Shopping Centre. 

17 Sept 09  Residents of Rockingham Village Caravan 
Park   

Presentation  

14 Oct 09  General Public – Rockingham   ER WWTP public display at Rockingham City 
Shopping Centre. 

1 Nov 09 General Public –Town of Kwinana Festival  WC Staff - Public display at Town of Kwinana 
Festival 

9 Nov 09 CORE members Presentation   

18 Nov 09  General Public – Rockingham   ER WWTP public display at Rockingham City 
Shopping Centre. 

2010 

9 Mar 10  PLOOM sampling boat trip.  Members of CORE were invited to attend, but 
no one was interested in attending.  

21 April & 
28 April 10   

General Public – Rockingham/Warnbro  WC Staff  – Rockingham  Public display at 
Warnbro Rockingham City Shopping Centre. 

26 May 10 General Public – Rockingham WC Staff - Public display at Waikiki Village 
Shopping Centre   

2 June 10 General Public – Rockingham WC Staff - Public display at Waikiki Village 
Shopping Centre   

14 June 10 Wayne McKay – Principal Hillman Primary 
School  

One-on-one briefing   

30 June & 14 
July 10 

General Public – Rockingham   ER WWTP public display at Rockingham City 
Shopping Centre. 

24 & 25 July 
10  

General Public – Rockingham   Distribution of SIA information leaflet (34,000) 
throughout Rockingham suburbs 

5 – 30 July 
10 

Representatives from: Rockingham Holiday 
Village, Cee n See Caravan Park, 
Conservation of the Rockingham 
Environment, Hillman Residents 
Association, LandCorp, Kwinana Industries 
Council, City of Rockingham and Water 
Corporation.  

Face-to-face interviews with key informants 
(i.e. key data holders) to fill data gaps in the 
SIA social baseline and to better understand 
community issues and concerns in relation to 
the ERWWTP. 
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Date  Who consulted How consulted 

1 Aug to 31 
Oct 10 

Rockingham area residents A project specific website was established. The 
website included: details about the project, key 
project documents, links to relevant websites 
and responses to frequently asked questions. 
In addition, a forum was established where 
participants could discuss their thoughts, 
issues and concerns with regards to ERWWTP. 

30 June & 14 
July  

General Public – Rockingham   ER WWTP public display at Rockingham 
Village Shopping Centre. 

24/25 July  General Public – Rockingham   Distribution of SIA information leaflet (34,000) 
throughout Rockingham suburbs 

4 Aug 10 Hillman Residents Association  Presentation/Briefing   

11 Aug & 25 
Aug 10 

General Public – Rockingham   ER WWTP public display at Rockingham 
Village Shopping Centre. 

1 Sept 10    Hillman Residents Association Briefing/presentation 
15 Sept 10   General Public – Rockingham   ER WWTP public display at Rockingham 

Village Shopping Centre. 
21 Sept 10  Naragebup Rockingham Regional 

Environment Centre  
Presentation/Briefing   

20 Oct 10 General Public – Rockingham   ER WWTP public display at Rockingham 
Village Shopping Centre. 

3 Nov 10 Hillman Residents Association Briefing/presentation 
2011 

2 Feb 11  Hillman Residents Association Briefing/presentation 

In addition to this, information is provided on the Water Corporation’s website and a 
dedicated email address is available (swmetro.wastewater@watercorporation.com.au) for 
members of the public to request more information, make a comment or arrange a briefing.   
The project has also been highlighted in the local media. 

As part of its commitment to stakeholder and community consultation, the Water 
Corporation will maintain ongoing contact with stakeholders in the course of the 
environmental approvals process and during the construction period by convening a 
Stakeholder Reference Group. 

Continuing and future proposed activities include letters to stakeholders, one-on-one 
briefings, public meetings, shopping centre displays, a media campaign, an advertising 
campaign, community newsletters, frequently asked questions documents and continuously 
updated website copy throughout the environmental approvals process. 

A communication strategy has already been prepared for the proposal. The goal of this 
strategy is to secure support for and understanding from stakeholders, regulators and the 
community regarding the need for a new WWTP in East Rockingham. 

Specific objectives include: 

� To engage stakeholders, regulators and the community to secure acceptance and 
understanding of the wastewater planning and infrastructure initiatives in the southern 
metropolitan corridor in general, and the ERWWTP in particular; 

� To ensure the community is aware of the social benefit of the new WWTP and associated 
works; 

� To specifically engage with local residents to ensure their concerns, if any, about future 
plans, immediate upgrades and associated works are considered; 

� To garner support from neighbouring industry for the project; 

� To maintain key stakeholder confidence in the project; and 
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� To demonstrate the Water Corporation's competency in careful and sensitive 
management of the environmental impacts of the proposed activities in the area to 
stakeholders. 

The Water Corporation is undertaking a communications strategy to encourage debate and 
discussion on all issues associated with the ERWWTP to ensure that community concerns 
and attitudes can be addressed and an understanding of the necessity for and risks and 
benefits of the proposal is communicated. Communication tools will include, but not be 
limited to:  

� Stakeholder Meetings; 

� Briefings;  

� Media statements;  

� Shopping centre displays;  

� Website; and, 

� Q&A sheets. 

The Water Corporation has also provided ongoing project briefings to local MPs who 
represent the local community. Communications will include, but not be limited to:  

� Briefing notes; and,  

� One-on-one briefings.  

The Water Corporation’s intention is to highlight the benefits that the ERWWTP will bring 
for the local community and the environment, as well helping the public understand and 
accept the need for the project.  Recently a phone survey was conducted targeting a 
representative sample of the local community to determine the current level of 
understanding and knowledge of the East Rockingham project. At a later date the survey 
will be conducted again to determine the effectiveness the communication procedure and to 
measure the level of awareness within the community.  

A communications plan for the ERWWTP has been developed and will be implemented 
during the environmental approval process.  

At this stage, the main stakeholder groups identified for the ERWWTP are: 

� Members of Parliament;  

� Local Government Authorities; 

� Government Departments; 

� Regulators; 

� Environmental action groups; 

� Residents associations and the wider public; 

� Landowners; 

� Media; and, 

� Internal stakeholders (Executive, Regional Business Manager (RBM). 

In addition to consulting with government agencies, including SEWPAC and the WA EPA, 
regarding the environmental approval process, a preliminary identification of relevant 
stakeholders that have and/or will be consulted are outlined in Table 14 below: 
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Table 14: Key Identified Stakeholders 
 National 

Government 
State 
Government 

Local 
Government 

NGO 

Department of 
the 
Environment, 
Water, Heritage 
and the Arts 

Environmental 
Protection 
Authority 

City of 
Rockingham 

Conservation 
Council of 
Western 
Australia 

The Hon. Peter 
Garrett, 
Commonwealth 
Minister of the 
Environment,  
Water, Heritage 
and the Arts 

Environmental 
Protection 
Authority 
Services Unit 

Safety Bay Ward 
Councillors and 
residents 

SDOOL 
Stakeholder 
Liaison Group 

The Hon. Gary 
Gray  ALP 
(Commonwealth 
Member of 
Brand) 

Department of 
Environment 
and 
Conservation 

Cockburn Sound 
Management 
Council 

Communities 
and Industries 
Forum 
(Rockingham 
and Kwinana) 

 Department of 
State 
Development 

Town of 
Kwinana 

Port Kennedy 
Management 
Board 

 Department of 
Health 

City of Cockburn General Public – 
Rockingham 
Community 

 WA Planning 
Commission 

 Telstra 

 Department of 
Planning and 
Infrastructure 

 Alinta Gas 

 Department of 
Indigenous 
Affairs (DIA) 

 WA Maritime 
Museum 

 Department of 
Water 

 Verve Energy 

 Rockingham 
Regional Parks 
Community 
Advisory Group 

 LandCorp 

 Department of 
Fisheries 

 South West 
Aboriginal Land 
and Sea Council 

 Department of 
Transport 

 Kalla Boodja 
Aboriginal 
Corporation 

 Main Roads WA  Noonghar Circle 
of Elders 

 National Native 
Title Tribunal 

 Cockburn Sound 
Management 
Council 

 The Hon. Donna 
Faragher MLC, 
Minister for the 
Environment 

 Kwinana 
Industries 
Council (KIC) 
and Community 
Industry Forum 
(CIF) 

Id
en

tif
ie

d 
St

ak
eh

ol
de

rs
 

 The Hon. Dr 
Graham Jacobs 
MLA, Minister 

 Wetlands 
Research 
Association 
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 National 
Government 

State 
Government 

Local 
Government 

NGO 

for Water 
 The Hon. Dr 

Kim Hames 
MLA, Minister 
for Health 

 Waikiki, 
Warnbro, 
Hillman, Palm 
Beach, Secret 
Harbour, 
Kennedy Bay, 
Settlers Hills and 
Singleton 
Residents 
Associations 

 The Hon Fran 
Logan MLA 
(Member for 
Cockburn) 

 Surfrider 
Foundation 

 The Hon. Mark 
McGowan MLA, 
(Member for 
Rockingham) 

 Rockingham 
Lakes Regional 
Park 
Community 
Advisory 
Committee 

 The Hon Peter 
Cook MLA, 
(Member for 
Kwinana) 

 Satterley’s 

   Mirvac Fini 

   Conservation of 
Rockingham 
Environment 
(CORE) 

   Naragebup 
Environment 
Centre 

   Rockingham 
Regional 
Environment 
Centre 

   East 
Rockingham 
Community 
Consultation 
Committee 

   The West 
Australian 

   Weekend 
Courier 

   Sound Telegraph 
   Landowners 

affected  



79

References

Bennett Environmental Consulting Pty Ltd (2008).  Level 1 vegetation and flora survey of 
proposed wastewater treatment plant East Rockingham.  Unpublished report for ERM Consulting 
on behalf of the Water Corporation. Prepared October 2008. 

Bennett Environmental Consulting Pty Ltd (2009).  Level 2 vegetation and flora survey of 
proposed wastewater treatment plant East Rockingham.  Unpublished report for ERM Consulting 
on behalf of the Water Corporation. Prepared February 2009. 

Department of Conservation and Land Management (CALM) (1999).  Environmental Weed 
Strategy for Western Australia.  Department of Conservation and Land Management, Western 
Australia 

Department of Environment and Conservation (2006). Draft identification and investigation of 
Acid Sulfate Soils - Acid Sulfate Soils Guideline Series. Prepared by Land & Water Quality 
Branch for the DEC. Online resource: 
http://portal.environment.wa.gov.au/pls/portal/docs/PAGE/DOE_ADMIN/GUIDELINE
_REPOSITORY/DRAFT%20ASS%20INVESTIGATION%20AND%20IDENTIFICATION%20
GUIDELINE.PDF  

Department of Environment and Conservation (2009). Draft Treatment and management of soils 
and water in acid sulfate soil landscapes - Acid Sulfate Soils Guideline Series. Prepared by 
Contaminated Sites Branch Environmental Regulation Division ojn behalf of the DEC, 
January 2009. Online resource: www.dec.wa.gov.au/  

Department of Water, (2007). State water recycling strategy. Prepared by the Western 
Australian Department of Water and Department of the Premier and Cabinet. Located 
http://portal.water.wa.gov.au/portal/page/portal/WiseWaterUse/StateWaterRecyclingStr
ategy 

Environmental Protection Authority (EPA), (2003). Implementing best Practice in proposals 
submitted to the Environmental Impact Assessment process. Guidance for the Assessment of 
Environmental Factors Guideline No 55. EPA:Western Australia 

Environmental Resources Management Australia Pty Ltd. (ERM), (2008). Rockingham 
Proposed Waste Water Treatment Plant, Hydrogeological and Hydrological Assessment. 
Unpublished report for the Water Corporation. 

Harewood, G. (2008). Fauna Survey (Level 1) East Rockingham WWTP Site & Pipeline Corridors. 
Unpublished report for ERM Consulting on behalf of the Water Corporation. Prepared 
September 2008. 

Harewood, G. (2009). Fauna Survey (Level 2) East Rockingham WWTP Site & Pipeline Corridors. 
Unpublished report for ERM Consulting on behalf of the Water Corporation. Prepared 
March 2009. 

Hill AL, CA Semeniuk, V Semeniuk, and A. Del Marco (1996).  Wetlands of the Swan Coastal 
Plain Volume 2B, Department of Environmental Protection, Perth WA 

Johnstone, R.E. & C. & Kirkby, T. - Johnstone Ecological Consultants (JEC) (2009). Assessment 
of significant habitat for Black Cockatoos at proposed wastewater treatment plant - East Rockingham. 
Unpublished report for ERM Consulting on behalf of the Water Corporation. Prepared April 
2009. 

 



80

LandCorp (2009). Rockingham Industry Zone Strategic Environmental Assessment (Previously 
known as IP14 Area). Prepared by Coffey Environments Pty Ltd on behalf of LandCorp, 27 
November 2009. 

LandCorp (2010a). EPBC Act Referral of Proposed Action – Rockingham Industrial Zone (Reference 
Number: 2010/5337) – Appendix F (IP14 Area Geomorphology and Groundwater Investigation).  
Prepared by Umwelt Environmental Consultants on behalf of LandCorp, 2009. Online 
resource: http://www.environment.gov.au/cgi-
bin/epbc/epbc_ap.pl?name=current_referral_detail&proposal_id=5337  

LandCorp (2010b). EPBC Act Referral of Proposed Action – Rockingham Industrial Zone (Reference 
Number: 2010/5337) - Section 4 – Measures to avoid or reduce impacts.  Prepared by Coffey 
Environments on behalf of LandCorp, 2010. Online resource: 
http://www.environment.gov.au/cgi-
bin/epbc/epbc_ap.pl?name=current_referral_detail&proposal_id=5337 

Massenbauer, T. (2011), Graceful Sun-Moth Habitat (Lomandra maritima and Lomandra 
hermaphrodita) Survey, Unpublished report for ERM Consulting on behalf of the Water 
Corporation. Prepared January 2011. 

Semeniuk,V. & Searle, D.J. (1986). Variability of Holocene Sea Level History along the South 
Western Coast of Australia – Evidence for the Effect of Significant Local Tectonsim. Marine 
Geology, 72, 47-58. 

Semeniuk, V. Searle, D.J. & Woods, P.J. (1988) The Sedimentology and Stratigraphy of a 
Cuspate Foreland, South Western Australia. J. Coastal Research, 4, 551-564. 

Semeniuk, V., Cresswell, I.D. & Wurm, P.A.S.(1989) The Quindalup dunes: The Regional 
System, Physical Framework and Vegetation habitats. J. Roy. Soc, W.A. 71, 23-47. 

Semeniuk, V. Searle, Research Group (1991). Environment and Landscape Audit of the 
South-West, North- West and North-East Corridors, Perth Metropolitan Area: Report to the 
Western Australian Department of Planning and Urban Development. 

Wallis, IG and Oma, R. (2008) “Experience in Odour Management in Western Australia”, 
Third IWA Conference, Barcelona. 

Western Australian Planning Commission (2011) Metropolitan Region Scheme Amendment - 
1196/57 (Minor Amendment) - East Rockingham Wastewater Treatment Plant Report on 
Submissions, City of Rockingham. Published by WAPC on 22 February 2011, online resource: 
http://www.planning.wa.gov.au/Plans+and+policies/Publications/2322.aspx 

 




