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Summary 

This report provides the Minister for Environment with the outcomes of the 
Environmental Protection Authority’s (EPA) environmental impact assessment of the 
Water Corporation’s Groundwater Replenishment Scheme – Stage 2. This proposal 
is for the construction of an Advanced Water Recycling Plant (AWRP) and water 
recharge and conveyance infrastructure to recharge up to 14 gigalitres per annum 
(GL/a) of recycled water to the Leederville and Yarragadee aquifers.  
 
This proposal was planned and developed by the proponent as part of a climate 
resilient water supply for Perth’s integrated water supply scheme. In a drying climate, 
groundwater replenishment has been identified as a key component of the 
proponent’s 50 year water source plan (Water Corporation, 2017). Groundwater 
replenishment is the process where secondary treated wastewater undergoes 
advanced treatment to produce recycled water. This water is recharged into aquifers 
to ‘top-up’ groundwater supplies in a drying climate. 
 

Proposal 

The AWRP will be located within the proponent’s existing Beenyup Wastewater 
Treatment Plant in the suburb of Craigie, approximately 25 kilometres (km) north of 
Perth. The proposed southern recharge site is located 6.5 km north of the AWRP 
within a pine seed orchard in Wanneroo and currently managed by the Department 
of Parks and Wildlife. The proposed northern recharge site is located 8.5 km north of 
the AWRP in Neerabup on land owned by the proponent.  
 
The recharge pipeline traverses a 12.8 km route and connects the AWRP to the two 
recharge sites. The majority of the recharge pipeline is proposed to be located within 
Bush Forever Site 299 primarily in areas of parkland (trees over grassed areas) and 
will run alongside the eastern edge of Lake Joondalup in the Yellagonga Regional 
Park. The majority of the recharge pipeline will be constructed using conventional 
open trench excavation methods. However some sections of the proposed recharge 
pipeline will be constructed using trenchless technologies such as microtunnelling or 
horizontal directional drilling to avoid the clearing of native vegetation. 
 
The recharge pipeline, once constructed, will be used to convey recycled water that 
meets Australian drinking water standards to the southern and northern recharge 
sites. The proponent proposes that up to 14 GL/a of recycled water will be recharged 
to the deep Leederville and Yarragadee aquifers across the two sites.  
 

Background and context 

The Environmental Protection Act 1986 (EP Act) requires that the EPA’s report on 
the outcome of its assessment sets out key environmental factors identified in the 
course of the assessment, as well as the EPA’s recommendations as to whether or 
not the proposal may be implemented and, if so, the conditions and procedures that 
should apply. The EPA may also include any other information, advice and 
recommendations in the assessment report that it thinks fit. 
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Key environmental factors and relevant principles 

The EPA identified the following key environmental factors (refer Section 4) during 
the course of its assessment:  

1. Hydrological Processes and Inland Waters Environmental Quality – 
potential impacts from the recharge of up to 14 GL of recycled water on the 
environmental values of the Yarragadee, Leederville and superficial aquifers. 
Potential indirect impacts from the construction and physical presence of the 
recharge pipeline during operation, from the disturbance of potential Acid 
Sulfate Soils and changes to sub-surface water flows. 

2. Flora and Vegetation – direct impacts from clearing of native vegetation and 
the activities associated with the construction of the recharge pipeline. 
Potential indirect impacts from the use of trenchless technologies on native 
vegetation and during construction including from the spread of weeds and 
dieback. 

3. Terrestrial Fauna – direct impact from clearing of black cockatoo foraging 
habitat. Potential impacts associated with open trenches and trenchless 
technology pipeline launch and retrieval pits. 

 
In identifying the key environmental factors, the EPA had regard for the object and 
principles set out in section 4A of the EP Act and considered that the following 
principles were particularly relevant to this assessment (refer Section 4): 

1. the principle of the conservation of biological diversity and ecological integrity 

2. the principle of intergenerational equity 

3. the principle of waste minimisation. 
 

Assessment 

In selecting the proposed locations and alignment of the proposal, the proponent has 
ensured that across the 12.8 km route approximately 2.19 hectares (ha) of native 
vegetation is required to be cleared. An additional 0.17 ha of non-native vegetation 
(pine trees) considered to be black cockatoo foraging habitat will also be cleared. In 
order to minimise the extent of clearing required, the proponent will employ 
trenchless technologies that the EPA considers to be practicable and technically 
feasible. The proponent has also committed to rehabilitating any areas of disturbed 
native vegetation, and any verge trees requiring removal will be replaced with native 
species.  
 
The selected locations for the two recharge sites were determined on advice of the 
Department of Water in order to manage total replenishment and abstraction across 
the Gnangara groundwater system. The aim is to ensure recharge of recycled water 
(to Australian drinking water standards) will minimise impacts on groundwater 
dependent ecosystems (including wetlands) and water quality of the aquifers while 
meeting public water supply needs. The EPA recognises the generally good 
fundamental knowledge of the Gnangara groundwater system, and is confident in 
the predictions of the proponent about the low degree of risk posed to the superficial, 
Leederville and Yarragadee aquifers should the proposal be implemented. 
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Conclusion and recommendations 

Having assessed the proposal, the EPA has concluded that the proposal is 
environmentally acceptable. 
 
The EPA recommends that the Minister notes: 

1. that the proposal assessed is for the construction and operation of the Perth 
Groundwater Replenishment Scheme – Stage 2.  

2. the key environmental factors identified by the EPA in the course of its 
assessment are Hydrological Processes, Inland Waters Environmental 
Quality, Flora and Vegetation and Terrestrial Fauna which are set out in 
Section 4. 

3. That the EPA has concluded the proposal may be implemented, provided the 
implementation of the proposal is carried out in accordance with the 
recommended conditions and procedures set out in Appendix 4. Matters 
addressed in the conditions include the following: 

a) ensuring there are no indirect impacts to Banksia woodlands from 
trenchless technology construction within five years post construction; 

b) implementing hygiene protocols; 

c) undertaking weed control; 

d) treating and managing Acid Sulfate Soils consistent with the 
Department of Environment Regulation guidelines; 

e) rehabilitating areas of native vegetation disturbed during construction; 
and 

f) undertaking actions to minimise impacts to terrestrial fauna during 
construction. 

  



iv 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page is intentionally blank 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



v 
 

Contents 

 

Page 
 

Summary .................................................................................................................... i 

1. Introduction ....................................................................................................... 1 

1.1 EPA procedures ......................................................................................... 1 

1.2 Relevant Commonwealth decisions ........................................................... 1 

1.3 Background and context ............................................................................ 2 

2. The proposal ..................................................................................................... 3 

2.1 Proposal summary ..................................................................................... 3 

2.2 Changes to the proposal ............................................................................ 5 

2.3 Other related proposals ............................................................................. 6 

3. Consultation ...................................................................................................... 7 

4. Key environmental factors ............................................................................... 8 

4.1 Advanced water recycling plant, recharge pipeline and groundwater 
recharge sites ..................................................................................................... 9 

4.1.1 Hydrological processes and inland waters environmental quality ........... 9 

4.1.2 Flora and vegetation ............................................................................. 12 

4.1.3 Terrestrial fauna ................................................................................... 18 

4.2 Groundwater Recharge ............................................................................ 21 

4.2.1 Hydrological processes and inland waters environmental quality ......... 21 

5. Conclusion ...................................................................................................... 31 

6. Recommendations .......................................................................................... 32 

 
 
Tables 

Table 1: Summary of the Proposal ............................................................................. 5 
Table 2: Location and proposed extent of physical and operational elements ........... 5 
Table 3: Extent of development envelope and native vegetation clearing within  

Bush Forever Sites. ........................................................................................... 16 
 
 



vi 
 

 
Figures 

Figure 1: Development envelope ............................................................................... 4 
Figure 2: Conceptual diagram of the aquifers of the Gnangara groundwater  

system (supplied by Water Corporation). .......................................................... 23 
 
Appendices 

1. References 
2. Identification of relevant principles 
3. Evaluation of other environmental factors 
4. Identified Decision-Making Authorities and Recommended Environmental 

Conditions 
5. Supporting information 
  



1 
 

1. Introduction 

This report provides the advice and recommendations of the Environmental 
Protection Authority (EPA) to the Minister for Environment on outcomes of the EPA’s 
environmental impact assessment (EIA) of the proposal by Water Corporation to 
construct an advanced water recycling plant (AWRP) at the Beenyup wastewater 
treatment plant (WWTP) and a 12.8 kilometre (km) recharge pipeline to two water 
recharge sites. The proponent is seeking to recharge up to 14 gigalitres per annum 
(GL/a) of recycled water to the Leederville and Yarragadee aquifers. 
 
The EPA has prepared this report in accordance with section 44 of the 
Environmental Protection Act 1986 (EP Act), which requires that the EPA prepare a 
report on the outcome of its assessment of a proposal and provide this assessment 
report to the Minister for Environment. The report must set out: 

 what the EPA considers to be the key environmental factors identified in the 
course of the assessment 

 the EPA’s recommendations as to whether or not the proposal may be 
implemented, and, if the EPA recommends that implementation be allowed, 
the conditions and procedures to which implementation should be subject. 

 
The EPA may also include any other information, advice and recommendations in 
the assessment report as it thinks fit. 
 
The proponent referred the proposal to the EPA on 3 November 2016. On 
30 January 2017 the EPA decided to assess the proposal and set the level of 
assessment at ‘Referral Information’. A level of assessment of ‘Referral Information’ 
means that the EPA determined that it had enough information to assess the 
proposal from the proponent at the time of referral.  For this proposal, the EPA 
requested a number of minor clarifications to the Referral Document and this revised 
document was received on 27 February 2017. 
 

1.1 EPA procedures  

The EPA followed the procedures in the Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Administrative Procedures 2016 and the Environmental Impact 
Assessment (Part IV Divisions 1 and 2) Procedures Manual 2016. 
 

1.2 Relevant Commonwealth decisions 

The proposal was referred to the Commonwealth Department of the Environment 
and Energy in October 2016. The proposal was determined ‘Not a Controlled Action’ 
under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act) on 16 January 2017. 
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1.3 Background and context 

The Perth Integrated Water Supply Scheme (IWSS) provides water to more than two 
million people with demand expected to double in the next 40 years (Department of 
Water, 2014a). The primary source of water for the IWSS is groundwater. A drying 
climate and subsequent reduction in the reliability of inflows to dams is predicted to 
place greater demands on Perth’s groundwater resources. Forecasts indicate that a 
supply gap of up to 70 GL of water per year may develop over the next 10 years 
(Water Corporation, 2017). 
 
Groundwater replenishment is the process by which aquifers are recharged using 
recycled water which meets Australian guidelines for drinking water. This water can 
then later be used as a drinking water source. The proponent considers that 
groundwater replenishment will be a key component to delivering a climate-
independent water supply to Perth by 2022 (Water Corporation, 2017). 
 
The management of Perth’s confined aquifer system is complex and requires 
groundwater abstraction to be undertaken in a way that minimises impacts to the 
water table which directly supports a range of environmental values (Water 
Corporation, 2017). A recharge and abstraction scenario that satisfies consumptive 
demand and environmental requirements requires modelling numerous scenarios. 
 
The Department of Water (DoW) is currently undertaking the Perth Region Confined 
Aquifer Capacity (PRCAC) project. The project aims to investigate the amount of 
groundwater that can be abstracted from the Leederville and Yarragadee aquifers 
without impacting on environmental values. It also looks at how and where managed 
aquifer recharge (groundwater replenishment) will be most effective in minimising the 
impacts of abstraction (Water Corporation, 2017). 
 
The proponent has received advice from the DoW on the most appropriate recharge 
sites to meet future abstraction needs. Site locations are based on managing total 
abstraction and replenishment to get the best overall outcome, while satisfying the 
outcomes of the PRCAC study and the constraints of the IWSS. 
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2. The proposal 

2.1 Proposal summary 

The proponent, Water Corporation, proposes to construct an AWRP at the Beenyup 
WWTP and convey 14 GL/a of recycled water to two groundwater recharge sites via 
a 12.8 km recharge pipeline before recharging the water to the Leederville and 
Yarragadee aquifers (the proposal) (refer Figure 1). This proposal is stage 2 of the 
Perth Groundwater Replenishment Scheme (GWRS). 
 
The AWRP will be located within the proponent’s existing WWTP in the suburb of 
Craigie, approximately 25 km north of Perth. The proposed southern recharge site is 
located 6.5 km north of the AWRP within a pine seed orchard in Wanneroo that is 
managed by the Department of Parks and Wildlife (Parks and Wildlife) and situated 
within Yellagonga Regional Park. The proposed northern recharge site is located 
8.5 km north of the AWRP in Neerabup on land owned by the proponent (refer 
Figure 1). 
 
The recharge pipeline traverses a 12.8 km route and connects the AWRP to the two 
recharge sites. The majority of the recharge pipeline is proposed to be located within 
Yellagonga Regional Park (Bush Forever Site 299) primarily in areas of parkland 
(trees over grassed areas) and will run alongside the eastern edge of Lake 
Joondalup. The majority of the recharge pipeline will be constructed using 
conventional open trench excavation methods. However some sections of the 
proposed recharge pipeline will be constructed using trenchless technologies such 
as microtunnelling or horizontal directional drilling. 
 
These trenchless technology methods involve tunnelling machines that can install 
pipes underground without disturbing the surface. Pits are required at either end of 
the tunnelled sections to launch and retrieve the pipe. Prior to boring using some 
trenchless technology methods, the entire length of the pipe to be installed must be 
strung out and welded before being pulled through the tunnel. 
 
The recharge pipeline, once constructed, will be used to convey recycled water that 
meets Australian drinking water standards to the southern and northern recharge 
sites. The proponent proposes that up to 14 GL/a of recycled water will be recharged 
to the Leederville and Yarragadee aquifers across the two sites. 
 
This proposal does not include groundwater abstraction. Any future groundwater 
abstraction by the Water Corporation (WC) as a consequence of this proposal would 
be subject to approval by the DoW in the context of the overall Operating Strategy 
and IWSS bore abstraction plan for the Gnangara Groundwater Mound. The role of 
the DoW in the management of this proposal is further discussed in Section 4.2 of 
this Report. 
 
The key characteristics of the proposal are summarised in Tables 1 and 2. A detailed 
description of the proposal is provided in Section 2 of the proponent’s referral 
supporting document (Water Corporation, 2017). 
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Figure 1: Development envelope  
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Table 1: Summary of the Proposal 

Proposal Title Perth Groundwater Replenishment Scheme – Stage 2 

Short Description Construction of an Advanced Water Recycling Plant at the 
Beenyup Wastewater Treatment Plant and the construction of 
water recharge and conveyance infrastructure to recharge up 
to 14 GL per annum of recycled water that meets Australian 
drinking water standards to the Leederville and Yarragadee 
aquifers. 

 
Table 2: Location and proposed extent of physical and operational elements 

Element Location Proposed Extent 

Physical elements 

Advanced Water 
Recycling Plant 

Beenyup WWTP, Lot 
8278 Ocean Reef Road, 
Craigie 

2.83 ha development 
envelope 

Recharge Pipeline Beenyup WWTP to 
southern and northern 
recharge sites, Craigie, 
Woodvale, Wanneroo and 
Neerabup 

27.58 ha development 
envelope, including a 
temporary construction 
footprint of 5.17 ha and a 
tunnelled area of 0.33 ha 

Southern Recharge Site 6.5 km north of Beenyup 
WWTP, Wanneroo 

1.21 ha development 
envelope, including an 
access track of 0.59 ha 

Northern Recharge Site 8.5 km north of Beenyup 
WWTP, Neerabup 

0.50 ha development 
envelope 

Operational elements 

Yarragadee and 
Leederville aquifers 
recharge with recycled 
water 

Southern and Northern 
recharge sites, Wanneroo 
and Neerabup 

Recharge of up to 14 GL 
per annum of water that 
meets Australian drinking 
water standards 

 

2.2 Changes to the proposal 

The Water Corporation submitted a request for EPA consent for a change to the 
proposal during assessment on 5 April 2017. These changes increased the 
development envelope by 2.70 ha and involved an additional 0.04 ha of clearing over 
what was referred. The Chairman, as a delegate of the EPA, considered the 
changes were unlikely to significantly increase any impact that the proposal may 
have on the environment and gave consent under section 43A of the EP Act on 
8 May 2017. 
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2.3 Other related proposals 

2.3.1 Stage 1 
The EPA received a referral under section 38 of the EP Act on 7 August 2013 by the 
proponent for a proposal to recharge 14 GL/a of recycled wastewater to the 
Leederville and Yarragadee aquifers, within the boundary of the Beenyup WWTP. 
 
Although the proposal raised some environmental issues, the EPA considered that 
the proposal was not likely to have a significant impact on the environment and did 
not warrant formal EIA under the EP Act. The EPA considered that the presence of 
other statutory decision-making processes would meet the EPA's objectives for the 
identified factors of Inland Waters Environmental Quality, Marine Environmental 
Quality and Human Health, and the principles of EIA. 
 

2.3.2 Other projects 
Other projects related to this proposal include the discharge of waste water from the 
Beenyup WWTP through the Beenyup wastewater ocean outlets into the Marmion 
Marine Park. One of the consequences of the proposal on the Beenyup wastewater 
ocean outlet is the potential for increased concentration of contaminants from the 
ocean outlets as a result of decreasing the volume of water being discharged to the 
ocean. 
 
This proposal has previously been assessed by the EPA and is currently being 
managed under the Ministerial Conditions in Statements 382 and 569. In August 
2016 the Water Corporation requested a change to the proposal and conditions for 
Ministerial Statements 382 and 569 under section 45C and section 46 of the EP Act 
to: 

 address future changes to the discharges through the Beenyup wastewater 
ocean outlets following the proposed expansion of the GWRS (this proposal) 

 consolidate Ministerial Statements 382 and 569, and 

 contemporise conditions consistent with the current policy framework. 
 
The Office of the Environmental Protection Authority is currently inquiring into the 
requested changes. 
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3. Consultation 

The EPA advertised the referral information for the proposal for public comment in 
November 2016 and received four comments. All comments requested that the EPA 
assess the proposal at the level of Public Environmental Review. 
 
The proponent consulted with government agencies and key stakeholders during the 
preparation of the supplementary report provided with the referral. The list of 
agencies and stakeholders consulted, the issues raised and the proponent’s 
response are detailed in Section 5 and Appendix J of the proponent’s supplementary 
report (Water Corporation, 2017). 
 
The proponent undertook further consultation following referral of the proposal. 
Details on the additional stakeholder consultation were provided at the time of the 
request for a change to the proposal during assessment. 
 
The EPA considers that the consultation process has been appropriate and that 
reasonable steps have been taken to inform the community and stakeholders on the 
proposed development. Relevant significant environmental issues identified from this 
process were taken into account by the EPA during its assessment of the proposal. 
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4. Key environmental factors 

In undertaking its assessment of this proposal and preparing this assessment report, 
the EPA had regard for the object and principles contained in s4A of the EP Act to 
the extent relevant to the particular matters that were considered. 
 
The EPA considered the following information during its assessment: 

 the proponent’s referral information 

 public comments received on the referral and stakeholder comments received 
during the preparation of proponent’s documentation 

 the EPA’s own inquiries 

 the EPA’s Statement of environmental principles, factors and objectives. 

 
Having regard to the above information, the EPA identified the following key 
environmental factors during the course of its assessment of the proposal: 

 Hydrological Processes and Inland Waters Environmental Quality – 
potential impacts from the recharge of up to 14 GL/a of recycled water on the 
environmental values of the Yarragadee, Leederville and superficial aquifers. 
Potential indirect impacts from the construction and physical presence of the 
recharge pipeline during operation, from the disturbance of potential Acid 
Sulfate Soils (ASS) and changes to the sub-surface water flows. 

 Flora and Vegetation – direct impacts from clearing of native vegetation and 
the activities associated with the construction of the recharge pipeline. 
Potential indirect impacts from the use of trenchless technologies on native 
vegetation and during construction including from the spread of weeds and 
dieback. 

 Terrestrial Fauna – direct impact from clearing of black cockatoo foraging 
habitat. Potential impacts associated with open trenches and trenchless 
technology pipeline launch and retrieval pits. 

 
The EPA considered other environmental factors during the course of its assessment 
of the proposal. These factors, which were not identified as key environmental 
factors, are discussed in the proponent’s referral documentation (Water Corporation, 
2017). Appendix 3 contains an evaluation of why these other environmental factors 
were not identified as key environmental factors. 
 
Having regard to the EP Act principles, the EPA considered that the following 
principles were particularly relevant to its assessment of the proposal: 

1. The principle of intergenerational equity – the proposal has the potential to 
impact the health, diversity and productivity of drinking water resources. The 
proposal may impact the health and diversity of Bush Forever Sites. 

2. The principle of the conservation of biological diversity and ecological 
integrity – the proposal has the potential to result in a decline in the biological 
diversity and ecological integrity of the environment through clearing of native 
vegetation. 
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3. The principle of waste minimisation – the proposal has the potential to 
create waste products during construction. The proposal will treat waste water 
for reuse. 

 
Appendix 3 provides a summary of the principles and how the EPA considered these 
principles in its assessment. 
 
The EPA has structured it’s assessment of the proposal’s impacts based on the 
proposal elements. For this proposal the key elements have been identified as: 

1. the infrastructure associated with the AWRP, recharge pipeline and recharge 
sites; and 

2. the activity of groundwater recharge. 
 
For each proposal element, the EPA has then conducted an assessment against 
each relevant key environmental factor. This assessment is provided in Sections 4.1 
and 4.2. These sections outline whether or not the EPA considers that the impacts to 
each factor are manageable. Section 5 provides the EPA’s conclusion as to whether 
or not the proposal as a whole is environmentally acceptable. 
 

Changes to EPA environmental policy and guidance  

The EPA introduced a new suite of environmental guidance for EIA on 13 December 
2016. This replaced EPA policy and guidance that were current at the time of 
referral. 
 
To assist in providing clarity for the assessment, the EPA requested the proponent to 
revise their referral documentation to contain an assessment against the new 
policies and procedures. The proponent’s and the EPA’s assessment has therefore 
been undertaken against the Environmental Factor Guidelines and the new EPA 
objectives for these environmental factors. 

4.1 Advanced water recycling plant, recharge pipeline and 
groundwater recharge sites 

 

4.1.1 Hydrological processes and Inland waters environmental quality 
 

EPA objectives 

The two factors of Hydrological Processes and Inland Waters Environmental Quality 
have been combined due to the inter-related effects that the infrastructure elements 
of the proposal may have on the natural values and the potential of the proposal to 
impact on both factors simultaneously. The EPA’s environmental objectives for these 
factors are: 

 to maintain the hydrological regimes of groundwater and surface water so that 
environmental values are protected 

 to maintain the quality of groundwater and surface water so that 
environmental values are protected. 
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Relevant principles, policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 

 Environmental Factor Guideline – Hydrological Processes (EPA, 2016b) 

 Environmental Factor Guideline – Inland Waters Environmental Quality (EPA, 
2016c). 

 
The considerations for EIA for this factor are outlined in Environmental Factor 
Guideline – Hydrological Processes (EPA, 2016b) and Environmental Factor 
Guideline – Inland Waters Environmental Quality (EPA, 2016c). 
 

EPA assessment 

Consistent with the EPA’s environmental factor guidelines for hydrological processes 
and inland waters environmental quality, the EPA has considered the: 

 application of the mitigation hierarchy 

 environmental values which are potentially impacted and the pathways 
through which the impact may occur 

 significance of the potential impacts 

 feasibility of the proponent’s management measures. 
 

Advanced Water Recycling Plant and Recharge Sites 

The EPA notes that the AWRP and the recharge sites are small (4.54 ha), above 
ground footprints and located in previously disturbed areas of shallow slope. The 
EPA therefore considers that the construction of the AWRP and the recharge sites 
are unlikely to have a significant impact on ground or surface water flows or alter 
water quality. 
 

Recharge pipeline 

Acid sulfate soils 

The development envelope intersects a number of areas which have been mapped 
as ‘high’ to ‘moderate’ risk ASS (Water Corporation, 2017). These areas will be 
disturbed during construction of the recharge pipeline, particularly where dewatering 
is required, and this disturbance may impact surface water quality in Lake 
Joondalup. 
 
The proponent has committed to manage ASS and dewatering in accordance with 
Department of Environment Regulation (DER) guidelines. This is consistent with the 
principle of waste minimisation. The EPA considers this approach to be appropriate, 
technically feasible and should ensure that the construction of the recharge pipeline 
is unlikely to have a significant impact on surface water quality. The EPA therefore 
recommends condition 7-1(3) in order to manage ASS in line with DER guidelines to 
maintain the quality of groundwater and surface water. 
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Groundwater and surface water hydrology 

The construction and ongoing presence of the recharge pipeline has the potential to 
change the direction of shallow sub-surface groundwater flow following construction. 
However geotechnical and ASS investigations undertaken by the proponent 
indicated that soils immediately adjacent to Lake Joondalup have a sufficiently sandy 
content that will allow groundwater to freely flow around the sub-surface pipeline. 
The EPA also notes that the diameter of the pipe to be installed is relatively small 
and is therefore less likely to act as a barrier to groundwater movement. 
 
Construction of the recharge pipeline has the potential to temporarily disrupt surface 
water flows towards Lake Joondalup during trenching activities. However, the 
proponent has proposed completing construction in sections, with the length of 
trench sections kept to a minimum (Water Corporation, 2017). The EPA considers 
that this is an appropriate method to ensure that impacts to surface water flows are 
minimised as far as practicable during construction.  
 
Considering the management measures proposed by the proponent, the EPA 
therefore considers it unlikely that the construction and permanent presence of the 
pipeline will have a significant impact on the direction of shallow sub-surface 
groundwater flow or surface water flows to Lake Joondalup. 
 

Summary 

The EPA has paid particular attention to the: 

 Environmental Factor Guideline – Hydrological Processes 

 Environmental Factor Guideline – Inland Waters Environmental Quality 

 mitigation measures proposed by the proponent to avoid and minimise 
environmental impacts 

 the proponents commitment to manage ASS and dewatering in accordance 
with DER guidelines. 

 
The EPA considers, having regard to the relevant EP Act principles and 
environmental objective for Hydrological Processes and Inland Waters 
Environmental Quality that the impacts to this factor are manageable and are no 
longer significant, provided: 

 the infrastructure is located within the authorised extent in Schedule 1 of the 
Recommended Environmental Conditions (Appendix 4) 

 there is implementation of condition 7-1(3) to treat and manage ASS in 
accordance with the DER guidelines. 

 
The EPA notes that a DoW licence is required for dewatering and considers this is 
the most appropriate method for managing any potential temporary impacts to water 
resources from dewatering during construction. 
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4.1.2 Flora and vegetation 

EPA objective 

The EPA’s environmental objective for this factor is to protect flora and vegetation so 
that biological diversity and ecological integrity are maintained. 
 

Relevant principles, policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 

 Environmental Factor Guideline – Flora and Vegetation (EPA, 2016a) 

 Technical Guide – Flora and Vegetation Surveys for Environmental Impact 
Assessment (EPA, 2016e). 

 
The considerations for EIA for this factor are outlined in Environmental Factor 
Guideline – Flora and Vegetation (EPA, 2016a). 
 
In addition to the relevant current policy and guidance above, the EPA has also had 
regard to the design guidelines for planning and development in Environmental 
Protection Bulletin No. 20 – Protection of naturally vegetated areas through planning 
and development (EPB20), noting that EPB20 primarily applies to the development 
of urban and peri-urban planning proposals. 
 

EPA assessment 

The assessment of impacts of the proposal has been placed in context of the Swan 
Coastal Plain Bioregion of the Interim Biogeographic Regionalisation of Australia 
(IBRA).  Where further information is available, the EPA has considered the impacts 
at the scale of the Perth-Peel Region (PPR) in order to consider cumulative losses to 
flora and vegetation. 
 
Consistent with the EPA’s Environmental Factor Guideline – Flora and Vegetation 
(EPA, 2016a), the EPA has considered the: 

 application of the mitigation hierarchy 

 potential direct and indirect impacts of the proposal 

 scale at which impacts may occur 

 significance of the flora and vegetation impacted 

 risks to flora and vegetation posed by the proposal. 
 
The EPA has also considered the design guidelines for planning and development in 
EPB20, particularly guideline 6. Guideline 6 recommends that infrastructure should 
not be located within consolidated retained naturally vegetated areas. Infrastructure 
has the potential to disrupt the connectivity of these areas and reduce the 
environmental values and long term viability of the area through fragmentation and 
edge effects.  
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In designing the proposal, the EPA notes that the proponent has considered 
alternative alignments for the recharge pipeline and has applied the mitigation 
hierarchy in accordance with the Western Australian (WA) Environmental Offsets 
Policy and Guidelines (Government of WA, 2011; 2014). 
 

Flora and vegetation surveys 

The proponent has undertaken two flora and vegetation surveys relevant to the 
proposal. The survey at the proposed site for AWRP was undertaken in October 
2012 in accordance with Guidance Statement No. 51 (EPA, 2004a). The flora and 
vegetation survey of the proposed pipeline route and two recharge sites was 
undertaken in May and September 2016 in accordance with Technical Guide – Flora 
and Vegetation Surveys for Environmental Impact Assessment (EPA, 2015). 
 
The intent and content of Guidance Statement No. 51 has been incorporated into the 
2016 Environmental Factor Guideline – Flora and Vegetation. In addition, the 2015 
Technical Guide was revised in 2016 to align with the EPA’s new guidelines and 
procedures framework. The revision clarified the terminology and hierarchy of 
surveys in the guidance, while maintaining the standards and information required 
for surveys. The EPA therefore considers that the flora and vegetation surveys 
undertaken for the proposal are consistent with the current policy and guidance 
documents. 
 
The flora and vegetation surveys identified that two vegetation complexes occur 
within the development envelope, the Karrakatta Complex – Central and South, and 
the Herdsman Complex (Water Corporation, 2017). Within the PPR, the pre-
European extent of each complex remaining as of 2015 was 16.8 per cent of the 
Karrakatta Complex – Central and South and 33.9 per cent of the Herdsman 
Complex (Government of WA, 2015). Vegetation condition ranged from ‘Completely 
Degraded’ to ‘Very Good’, with over 85 per cent considered to be in a ‘Degraded’ to 
‘Completely Degraded’ condition (Water Corporation, 2017). 
 
One Floristic Community Type (FCT) occurs within the development envelope 
(Water Corporation, 2017). FCT Swan Coastal Plain 28 (SCP28) is described as 
Spearwood Banksia attenuata or B. attenuata – Eucalyptus woodlands. This 
community is considered one of a number of community types that are 
encompassed by the ‘Banksia Woodlands of the Swan Coastal Plain’ (the Banksia 
woodland community), which is listed as Endangered under the EPBC Act. However 
the Commonwealth Department of the Environment and Energy did not consider that 
the clearing of the Banksia woodland community would have a significant impact on 
Matters of National Environmental Significance, and determined that the proposal 
was Not a Controlled Action (refer to Section 1.2). 
 
The proposed development envelope traverses four Bush Forever Sites and each 
site is part of at least one regionally significant ecological linkage. Lake Joondalup, 
within Bush Forever Site 299, is listed in the Directory of Important Wetlands in 
Australia, and is part of Yellagonga Regional Park. 
 
No declared rare flora were identified within the development envelope during the 
flora and vegetation surveys. One priority species, Conostylis bracteata (Priority 3), 
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was recorded from 11 locations during the surveys. Only one individual is on the 
boundary of the development envelope, adjacent to an existing cleared area.  
 
Potential impacts to flora and vegetation will either occur directly or indirectly. Direct 
impacts are from the clearing of approximately 2.19 ha of native vegetation during 
construction activities. Indirect impacts are likely from root disturbance during 
trenching or tunnelling activities, the spread of weeds or introduction of dieback, the 
disturbance of ASS, or from changes in groundwater or surface water hydrology 
and/or quality. 
 

Advanced Water Recycling Plant and Recharge Sites 

The proponent has proposed to construct the AWRP in a primarily cleared area of 
the existing Beenyup WWTP, minimising the extent of native vegetation to be 
cleared. 
 
The construction of the AWRP will result in the clearing of up to approximately 
0.13 ha of native vegetation. The native vegetation to be cleared is a remnant of the 
Karrakatta Complex – Central and South and represents less than 0.01 per cent of 
the complex remaining within the PPR. The remnant native vegetation is not within a 
Bush Forever site and is considered to be in a degraded condition. 
 
The only permanent above-ground infrastructure proposed within a Bush Forever 
Site is at the southern recharge site in an area that has been previously cleared. The 
EPA notes that the proponent has avoided the permanent clearing of any native 
vegetation within Bush Forever sites. 
 
Given the extent of clearing and the proponent’s avoidance measures, the EPA 
considers that the construction of the AWRP and the recharge sites is unlikely to 
have a significant impact on flora and vegetation. 
 
The EPA notes that the recharge of water is proposed to occur within the Leederville 
and Yarragadee aquifers (refer Section 4.2). The EPA therefore considers it unlikely 
that operation of the proposal will significantly impact flora and vegetation through 
changes to water availability in the superficial aquifer. 
 

Recharge pipeline 

Vegetation  

The proposal will result in the clearing and disturbance of up to 1.08 ha of intact 
Karrakatta Complex – Central and South, and SCP28. The proposal will also clear 
up to 1.11 ha of Good to Degraded vegetation that doesn’t correspond with either the 
Karrakatta Complex – Central and South, or SCP28. The EPA notes that, in 
considering alternative alignments for the recharge pipeline, the proponent has 
avoided the clearing of up to 3.1 ha of native vegetation and any clearing of the 
Herdsman Complex. 
 
The proponent has further minimised clearing through the use of trenchless 
technologies. Micro tunnelling and horizontal directional drilling will be employed as 
tunnelling techniques in ecologically sensitive areas, including in areas of SCP28. 
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Both of these techniques require some ground disturbance at each end of the tunnel 
sections but will allow the proponent to minimise clearing in areas considered to be 
SCP28. The EPA considers these methods to avoid clearing of SCP28 to be 
practicable and technically feasible. The EPA notes that Parks and Wildlife are 
supportive of the use of trenchless technology in the areas identified by the 
proponent. 
 
Minimising the need to clear native vegetation will also avoid fragmenting areas of 
intact SCP28. The retention of large consolidated naturally vegetated areas and 
avoidance of fragmentation is consistent with the Environmental Factor Guideline, 
the principle of the conservation of biological diversity and ecological integrity and 
EPB20. 
 
The EPA has considered the proponent’s commitment to undertake rehabilitation 
within areas of native vegetation that are disturbed or cleared during construction of 
the proposal. Proposed rehabilitation will include the stripping and reuse of topsoil, 
the planting of native seedlings and weed control (Water Corporation, 2017). The 
EPA recommends conditions 7-2(2) and 7-2(3) to require the rehabilitation of areas 
of native vegetation temporarily cleared during construction. 
 
The EPA notes that trenchless technologies may result in a potential indirect impact 
to the structural root zone of native species, which may lead to declines in the health, 
or potentially the death, of trees. To minimise indirect impacts, the proponent has 
proposed that tunnelling will occur at least two metres below ground level (m bgl) to 
avoid significant impacts to tree health and survivorship of individual trees (Water 
Corporation, 2017). 
 
Having considered alternative pipeline alignments in the first instance, the EPA 
considers that trenchless technologies are an appropriate method to avoid and 
minimise impacts to areas of intact SCP28. The EPA further notes the proponent’s 
commitment to apply a tunnelling depth greater than 2 metres (m) to ensure that 
impacts to native vegetation are reduced to as low as reasonably practicable. 
However, to ensure that there are no indirect impacts to SCP28, the EPA 
recommends condition 6-1. 
 
Bush Forever Sites 

A large proportion of the recharge pipeline is to be constructed within Bush Forever 
Sites. However, the proponent has selected the alignment and temporary 
construction areas to coincide with previously cleared access tracks, areas 
considered to be in a Degraded to Completely Degraded condition, existing 
recreational paths or in areas of parkland (mature trees over garden or non-endemic 
species). Refer to Table 3. 
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Table 3: Extent of development envelope and native vegetation clearing within 
Bush Forever Sites. 

Bush Forever (BF) Site Area of site 
(ha) 

Extent of 
development 
envelope 
within site 
(ha) 

Extent of 
clearing (ha) 
(proportion of 
site) 

Yellagonga Regional Park, 
Wanneroo/Woodvale/Kingsley 
(BF 299) 

1,242.02 12.71 0.74 (0.06%) 

Whitfords Avenue Bushland, 
Craigie/Padbury 
(BF 303) 

156.90 0.35 No clearing 

Neerabup National Park, Lake 
Nowergup Nature Reserve 
and adjacent Bushland, 
Neerabup 
(BF 383) 

1,835.01 0.51 0.33 (0.02%) 

Woodvale Nature Reserve, 
Woodvale 
(BF 407) 

37.90 0.02 0.02 (0.03%) 

 
The proposal will therefore require clearing of up to 1.09 ha of native vegetation 
within Bush Forever Sites. Where the temporary clearing of vegetation is required 
the proponent has made a commitment to rehabilitate these areas of temporary 
disturbance following construction. 
 
As discussed above, clearing of significant areas of native vegetation within Bush 
Forever Sites will be avoided through the use of trenchless technology. Indirect 
impacts to trees will be minimised by ensuring the recharge pipeline is installed at 
least 2 m bgl (Water Corporation, 2017). 
 
Having regard to the proposed alignment of the recharge pipeline and the proposed 
mitigation measures, the EPA considers that construction and operation of the 
proposal is unlikely to have a significant impact on Bush Forever Sites. However to 
ensure indirect impacts to native vegetation within Bush Forever Sites is minimised 
and that rehabilitation occurs within 12 months following construction, the EPA 
recommends that conditions 6-1, 7-2(2) and 7-2(3) are applied. 
 
Indirect impacts to flora and vegetation 

Construction of the recharge pipeline has the potential to result in a number of 
indirect impacts to flora and vegetation within and adjacent to the development 
envelope. Ground disturbance, the movement of machinery and people and 
dewatering during trenching activities may result in the spread of weeds and dieback 
and the exposure of potential ASS. 
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The EPA notes that the proponent has proposed implementing measures to 
minimise these indirect impacts during construction. Hygiene procedures for vehicle 
and machinery movements are proposed to minimise or prevent the spread of weeds 
and dieback. Disturbance of potential ASS will be managed in accordance with DER 
guidelines (Water Corporation, 2017). The EPA considers that the proposed 
management measures are appropriate and technically feasible. The EPA therefore 
recommends condition 7 to ensure that indirect impacts to flora and vegetation are 
minimised as far as practicable during construction of the recharge pipeline.  Parks 
and Wildlife have also recommended management measures be implemented for 
ASS, weeds and dieback during construction. 
 
The proponent has predicted that there will be no impact to the Conostylis bracteata 
(Priority 3) individual adjacent to the development envelope during implementation of 
the proposal (Water Corporation, 2017). The EPA considers that the risk to the 
Priority 3 species is low and that construction of the recharge pipeline will not result 
in a significant residual impact to the species. 
 

Summary 

The EPA has paid particular attention to the: 

 Environmental Factor Guideline – Flora and Vegetation (EPA, 2016a) 

 WA Environmental Offsets Policy and Guidelines (Government of WA, 2011; 
2014) 

 proponent’s application of the mitigation hierarchy to avoid and minimise the 
clearing of native vegetation and rehabilitate temporarily cleared areas 

 very small extent of clearing of native vegetation 

 use of alternative technologies for trenching in environmentally sensitive 
areas 

 potential direct impact from the clearing of approximately 2.19 ha of native 
vegetation 

 potential indirect impacts from root disturbance, the spread of weeds, 
introduction of dieback and disturbance of ASS. 

 
The EPA considers, having regard to the relevant EP Act principles and 
environmental objective for Flora and Vegetation that the impacts to this factor are 
manageable and are no longer significant, provided there is: 

 restriction in the extent of native vegetation clearing to the authorised extent in 
Schedule 1 of the Recommended Environmental Conditions (Appendix 4) 

 implementation of conditions 6 and 7 to minimise direct and indirect impacts 
to flora and vegetation during construction 

 rehabilitation of all temporarily cleared areas within the development envelope 
within 12 months following construction using native species to achieve pre-
construction densities within five years and weed control is undertaken during 
construction and for a period of five years post construction as per 
condition 7. 
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4.1.3 Terrestrial fauna 

EPA Objective 

The EPA’s environmental objective for this factor is to protect terrestrial fauna so that 
biological diversity and ecological integrity are maintained. 
 

Relevant principles, policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 

 Environmental Factor Guideline – Terrestrial Fauna (EPA, 2016d) 

 Technical Guidance – Terrestrial vertebrate fauna surveys for environmental 
impact assessment (EPA and Department of Environment and Conservation 
(DEC), 2010) 

 Technical Guidance – Sampling methods for terrestrial vertebrate fauna (EPA, 
2016f). 

 
The considerations for EIA for this factor are outlined in Environmental Factor 
Guideline – Terrestrial Fauna (EPA, 2016d). 
 
In addition to the relevant current policy and guidance above, the EPA also had 
regard to the WA Environmental Offsets Policy and Guidelines (Government of WA, 
2011; 2014). 
 

EPA Assessment 

The assessment of impacts of the proposal has been placed in context of the Swan 
Coastal Plain Bioregion of the IBRA.  Where further information is available, the EPA 
has considered the impacts at the scale of the PPR in order to consider cumulative 
losses to terrestrial fauna. 
 
Consistent with the EPA’s Environmental Factor Guideline – Terrestrial Fauna (EPA, 
2016d), the EPA has considered the: 

 application of the mitigation hierarchy 

 potential direct and indirect impacts of the proposal 

 scale at which impacts may occur 

 significance of the fauna and its habitat impacted 

 risks to fauna and its habitat posed by the proposal. 
 
In designing the proposal, the EPA notes that the proponent has considered 
alternative alignments for the recharge pipeline and has applied the mitigation 
hierarchy in accordance with the WA Environmental Offsets Policy and Guidelines 
(Government of WA, 2011; 2014). 
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Terrestrial Fauna Surveys 

The proponent has undertaken two fauna surveys relevant to the proposal. The 
survey at the proposed site for the AWRP was undertaken in October 2012 in 
accordance with Guidance Statement No. 56 (EPA, 2004b). The fauna survey of the 
proposed pipeline route and two recharge sites was undertaken in May and 
September 2016 in accordance with Technical Guide – Terrestrial vertebrate surveys 
for environmental impact assessment (EPA and DEC, 2010). 
 
Guidance Statement No. 56 and the 2010 Technical Guide have not yet been 
updated to reflect the new EPA framework for environmental considerations in 
environmental impact assessment. The EPA therefore considers that the fauna 
surveys undertaken for the proposal are consistent with the current policy and 
guidance documents.  
 
The fauna surveys recorded three species of conservation significance: 

 Carnaby’s black cockatoo (Calyptorhynchus latirostris) listed as Endangered 
under the EPBC Act and Schedule 2 of the Wildlife Conservation (Specially 
Protected Fauna) Notice 2016 

 forest red-tailed black cockatoo (Calyptorhynchus banksia naso) listed as 
Vulnerable under the EPBC Act and Schedule 3 of the Wildlife Conservation 
(Specially Protected Fauna) Notice 2016 

 southern brown bandicoot (Isoodon obesulus fusciventer) listed as Priority 4 
on the Parks and Wildlife priority list. 

 
A population of rainbow bee-eater (Merops ornatus) is known to occur in an area 
adjacent to Lake Joondalup and within the development envelope. The rainbow bee-
eater is listed as Specially Protected under the Wildlife Conservation Act 1950, in 
Schedule 5 of the Wildlife Conservation (Specially Protected Fauna) Notice 2016. 
 
Potential impacts to terrestrial fauna will primarily occur through the clearing of 
2.36 ha of fauna habitat. The proposed extent of clearing represents approximately 
0.09 per cent of the potential black cockatoo foraging habitat within a 4 km radius of 
the development envelope (2,543 ha) (Water Corporation, 2017). Impacts during 
construction of the proposal may arise from entrapment of fauna in open recharge 
pipeline trenches or trenchless technology pits. 
 

Advanced Water Recycling Plant and Recharge Sites 

The proponent estimates that approximately 0.13 ha of black cockatoo foraging 
habitat will be cleared during construction of the AWRP and 0.17 ha of pine trees 
during the construction of the southern recharge site. No potential black cockatoo 
breeding habitat has been identified within the AWRP or recharge sites. Together 
these losses equate to approximately 0.01 per cent of the potential black cockatoo 
foraging habitat within a 4 km radius of the development envelope. The EPA notes 
the proponent’s application of the mitigation hierarchy to avoid and minimise the 
extent of clearing of black cockatoo foraging habitat. This is consistent with the 
principle of conservation of biological diversity and ecological integrity. Considering 
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the small extent of clearing and the availability of local foraging resources, the EPA 
considers that the construction of the AWRP and recharge sites is unlikely to have a 
significant impact to black cockatoo foraging habitat. 
 

Recharge pipeline 

Black cockatoo habitat 

The proposed recharge pipeline will impact up to 2.05 ha of potential black cockatoo 
foraging habitat, approximately 0.08 per cent of the foraging habitat within a 4 km 
radius of the development envelope. The EPA notes that none of this foraging 
habitat includes pine plantation that is proposed to be cleared. The EPA also notes 
that within the PPR there is approximately 106,000 ha of Carnaby’s black cockatoo 
and approximately 75,000 ha of forest red-tailed black cockatoo foraging habitat 
(Government of WA, 2015). The clearing proposed therefore represents a very small 
proportion of the remaining foraging habitat within the PPR for the two species.   
 
The EPA has considered the proponent’s implementation of the mitigation hierarchy 
to avoid and minimise as far as practicable the extent of foraging habitat required to 
be cleared for the proposal. The EPA also notes the proponent’s commitment to 
rehabilitate all temporarily disturbed areas. This is consistent with the principle of 
conservation of biological diversity and ecological integrity. The EPA therefore 
considers that the construction of the recharge pipeline is unlikely to result in a 
significant impact to the foraging habitat of black cockatoos. 
 
The proponent recorded a total of 178 potential black cockatoo breeding trees within 
and surrounding the development envelope (Water Corporation, 2017). The 
proponent considers that the trees identified as breeding habitat have the potential to 
develop hollows and may consequently be used for breeding in the future (Water 
Corporation, 2017). Three of the potential breeding trees were identified as occurring 
within the development envelope and may be impacted by the proposal (Water 
Corporation, 2017).  
 
The EPA notes that no breeding activity was observed during the fauna 
assessments and that the proponent has avoided the majority of the potential black 
cockatoo breeding trees in the area. Further, the use of trenchless technology in 
areas of consolidated native vegetation has avoided the need to clear 22 potential 
breeding trees (Water Corporation, 2017). 
 
Other fauna species 

The EPA notes that minimal fauna habitat for the southern brown bandicoot will be 
cleared for the proposal. The rainbow bee-eater nesting area is demarcated by the 
City of Wanneroo and the EPA notes that the proponent has proposed that 
construction within the area of nesting will occur outside the known breeding season 
for the species. The EPA considers that the recharge pipeline is unlikely to have a 
significant impact to other fauna species. 
 
Indirect impacts to terrestrial fauna 

Trenching activities have the potential to result in fauna entrapment within the open 
trench. Launch and retrieval pits associated with the use of trenchless technologies 
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also pose a potential risk to fauna. The EPA notes that the proponent has committed 
to the use of fauna egress ramps within open trenches (Water Corporation, 2017). 
The proponent has further committed to trench inspections to be undertaken by a 
fauna specialist and any fauna rescued will be relocated (Water Corporation, 2017). 
 
The EPA recommends condition 7-1(4) to manage the potential impacts from 
activities associated with installation of the recharge pipeline on terrestrial fauna. 
This condition requires the proponent to undertake at least twice daily inspections, 
limit the length of open trench and install fauna egress points within trenches. In 
considering the proponent’s management and mitigation measures the EPA 
considers it is unlikely the recharge pipeline will have a significant indirect impact to 
terrestrial fauna. 
 

Summary 

The EPA has paid particular attention to the: 

 Environmental Factor Guideline – Terrestrial Fauna 

 WA Environmental Offsets Policy and Guidelines (Government of WA, 2011; 
2014) 

 mitigation measures proposed by the proponent to avoid and minimise 
impacts to fauna and fauna habitat 

 potential direct impact from the clearing of 2.36 ha of black cockatoo foraging 
habitat 

 potential indirect impacts to terrestrial fauna from trenching activities and 
trenchless technology methods. 

 
The EPA considers, having regard to the relevant EP Act principles and 
environmental objective for Terrestrial Fauna, that the impacts to this factor are 
manageable and are no longer significant, provided: 

 there is restriction in the extent of native vegetation clearing to the authorised 
extent in Schedule 1 of the Recommended Environmental Conditions 
(Appendix 4) 

 construction of the recharge pipeline is managed in accordance with 
condition 7 to minimise indirect impacts to terrestrial fauna by limiting the 
length of open trench, providing egress points and shelter within open 
trenches and undertaking twice daily inspections of trenches by suitably 
qualified fauna-rescue personnel. 

4.2 Groundwater Recharge 

 

4.2.1 Hydrological processes and inland waters environmental quality 
 

EPA Objective 

The two factors of Hydrological Processes and Inland Waters Environmental Quality 
have been combined due to the inter-related effects that the proposal may have on 
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the natural values and the potential of the proposal to impact on both factors 
simultaneously. The EPA’s environmental objectives for these factors are: 

 to maintain the hydrological regimes of groundwater and surface water so that 
environmental values are protected 

 to maintain the quality of groundwater and surface water so that 
environmental values are protected. 

 

Relevant principles, policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 

 Environmental Factor Guideline – Hydrological Processes (EPA, 2016b) 

 Environmental Factor Guideline – Inland Waters Environmental Quality (EPA, 
2016c). 

 
The considerations for EIA for this factor are outlined in Environmental Factor 
Guideline – Hydrological Processes (EPA, 2016b) and Environmental Factor 
Guideline – Inland Waters Environmental Quality (EPA, 2016c). 
 
As discussed in Section 1.3, groundwater replenishment has been identified as a key 
component to ensuring Perth’s drinking water supply. However, in recharging the 
aquifers with large volumes of recycled water the proponent will need to demonstrate 
with a high level of confidence that the alteration to the hydrological regime and 
groundwater quality does not impact on groundwater dependent ecosystems and 
other values supported by groundwater. 
 

EPA Assessment 

Consistent with the EPA’s environmental factor guidelines for hydrological processes 
and inland waters environmental quality, the EPA has considered the: 

 environmental values which are potentially impacted and their significance 

 significance of the potential impacts in the context of climate, in-situ values 
and consumptive values 

 current state of knowledge of the Gnangara groundwater system 

 pathways through which the impact may occur 

 significance of the likely change in water quality. 
 

The aquifers and environmental values 

A review of existing information and the proponent’s own investigations show that 
the superficial, Leederville and Yarragadee aquifers are present at the proposed 
northern and southern recharge sites and that this is consistent with the knowledge 
of other sites in the Gnangara groundwater system. The proponent has undertaken 
an evaluation of the environmental values of the aquifers. Appendix H of the 
proponent’s referral supporting document details the methods and outcomes of the 
assessment of the environmental values (Water Corporation, 2017). 
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The superficial aquifer is a shallow, unconfined aquifer that is often expressed as 
wetlands or lakes in low-lying areas of the landscape (Water Corporation, 2017) 
Figure 2 shows a conceptual diagram of the aquifers of the Gnangara groundwater 
system. The superficial aquifer supports a range of environmental values including 
water dependent ecosystems (e.g. wetlands) and associated recreational, cultural 
and aesthetic values (EPA, 2016b). Within the vicinity of the proposal area the 
superficial aquifer supports environmentally significant groundwater dependent 
ecosystems such as Conservation Category Wetlands. Lake Joondalup and Pauls 
Swamp are found in close proximity to the proposed recharge sites. The superficial 
aquifer also has a range of extractive values being accessed for public water supply, 
agriculture and industry (DoW, 2014b). While the recharge sites are not located in a 
Perth drinking water supply area, there are likely to be private users of the superficial 
aquifer. Impacts such as extended periods of excess water and changes in water 
quality can potentially impact the environmental values supported by the superficial 
aquifer (DoW, 2009, 2010). 
 

 

Figure 2: Conceptual diagram of the aquifers of the Gnangara groundwater 
system (supplied by Water Corporation). 
 
The Leederville aquifer is known to be semi-confined in some areas of the Gnangara 
groundwater system. This means that there is some hydraulic connectivity between 
the Leederville and the superficial aquifers; that is, water can flow vertically between 
the two aquifers. However, there are also areas where the Leederville aquifer is 
hydraulically confined from the superficial aquifer, meaning that water does not flow 
vertically between the two aquifers. Owing to the semi-confined to confined 
characteristics of the Leederville aquifer, a range of in-situ and extractive values are 
supported depending on the level of confinement (DoW, 2014b). Changes in 
groundwater quality can potentially impact the environmental values supported by 
this aquifer (DoW, 2010). 
 
Based on a review of existing information from drilling at the northern recharge site 
and information from drilling and bore logs from sites in close proximity to the 
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southern recharge site, the proponent has inferred that the Leederville aquifer is 
locally confined and not hydraulically connected to the overlying superficial aquifer. 
 
The Yarragadee aquifer is a multi-layered, major confined aquifer more than 3 km 
thick occurring below a confining layer estimated to be more than 350 m thick (Water 
Corporation, 2017). Owing to the extensive nature and thickness of the confining 
layer between the Yarragadee and Leederville aquifers, the upward flow of water is 
considered unlikely. If water were to travel from the Yarragadee to the Leederville it 
is estimated that it would take in the order of tens of thousands of years to do so. 
The environmental values of the Yarragadee are related to extractive use for public 
water supply and to a lesser extent industry and local government (Water 
Corporation, 2017). 
 

Potential impacts 

Aquifer recharge via injection, if not properly managed, can have adverse impacts on 
the receiving aquifer, the surrounding environment and existing groundwater users 
(DoW, 2010). Further, there is the potential that if recharge water were to move 
upwards into the superficial aquifer the environmental values of that aquifer may be 
impacted. 
 
The proponent has assessed the proposal in line with the Australian guidelines for 
water recycling (Natural Resource Management Ministerial Council et al., 2006). The 
Australian guidelines broadly provides a generic framework for management of 
recycled water quality and use. To inform the assessment, the proponent has utilised 
historical data, results of the groundwater replenishment trial (GWRT) and the 
GWRS Stage 1, data from a pilot hole at the proposed northern recharge site, and 
the Perth Region Aquifer Modelling System (PRAMS) to: 

 characterise the aquifers within the vicinity of the proposed recharge sites 

 determine the likelihood of water flowing vertically from the Leederville aquifer 
to the overlying superficial aquifer locally given appropriate recharge rates 

 estimate the travel times between the Leederville aquifer and the overlying 
superficial aquifer 

 model the regional response of the Leederville and Yarragadee aquifers to 
various recharge and abstraction scenarios.  

 
Hydrological processes 

An analytical model was used to predict travel times of upward flow to the superficial 
aquifer from the Leederville aquifer under a range of recharge scenarios (Water 
Corporation, 2017). The modelling evaluated recharge volumes of up to 20 GL/a at a 
single point within the Leederville aquifer. Estimated travel times for 14 GL/a of 
recharged water to reach the superficial aquifer from the point of recharge in the 
Leederville aquifer were greater than 3,000 years (Water Corporation, 2017). 
 
Modelling at the regional scale (using PRAMS) was also undertaken to determine 
the most optimal recharge and abstraction scheme for an additional 14 GL/a of 
recycled water beyond the GWRS stage 1 (Water Corporation, 2017). The modelling 
assessed recharge and abstraction locations and Leederville/Yarragadee aquifer 
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abstraction proportions in order to move towards developing a recharge scenario 
that will meet the longer term targets of the PRCAC study and fit within the 
constraints of the IWSS (Water Corporation, 2017). 
 
This modelling compared the net effect on the three aquifers of the Gnangara 
groundwater system of 28 GL/a recharge and abstraction against the currently 
licenced IWSS abstraction plan.  It was estimated that over a 30 year period with the 
recharge and abstraction of 14 GL/a of water from GWRS Stage 2 in addition to the 
14 GL/a from Stage 1, recycled water was extremely unlikely to reach the base of 
the superficial aquifer or enter nearby wetlands (Water Corporation, 2017). Modelling 
also indicated that the location of the two proposed recharge sites would meet 
objectives developed by the PRCAC and were feasible given the constraints 
imposed by the IWSS. This included available capacity, water quality and 
management of environmental impact associated with the construction of new assets 
(Water Corporation, 2017). 
 
The thickness of the confining layer between the Leederville and Yarragadee 
aquifers indicates that recharge to the Yarragadee aquifer will not impact on the 
integrity of that confining layer. While this prediction isn’t informed from direct 
investigations, the EPA recognises that there is a generally good fundamental 
knowledge of the Gnangara groundwater system as a result of many years of 
investigative work and monitoring. 
 
The EPA notes that the DoW has confirmed the adequacy of the aquifer assessment 
provided by the proponent (Appendix M, Water Corporation, 2017). The DoW’s key 
consideration in regard to the aquifer assessment is to ensure that the identified 
environmental values of the aquifers, which are set out in the proponent’s referral 
supporting information (Water Corporation, 2017), are maintained. 
 
The DoW has stressed that, while work to date was adequate for the purposes of 
characterising the aquifers and undertaking relevant risk assessments under the 
regulatory framework, further technical work may be required to allow the DoW to 
complete an assessment of future applications for a 5C water licence (Appendix O, 
Water Corporation, 2017). The proponent has proposed further investigations at both 
the northern and southern recharge sites including lithological, geophysical and 
mineralogical analysis, surface seismic surveys and aquifer pumping tests. These 
further works will confirm the thickness of the confining layer between the Leederville 
and Yarragadee aquifers at the northern and southern recharge sites. 
 
Water quality 

The recharge of recycled water has the potential to impact on the water quality of the 
receiving groundwater aquifers.  The proponent assessed the treatment process, 
including an assessment of the: 

 water quality against the guidelines 

 potential failure modes of the treatment process across the Beenyup WWTP 
and the proposed AWRP and conveyance recharge pipeline to the point of 
recharge. 
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The proponent has identified that mobilisation of phosphorous and/or fluoride may 
occur as a result of recharging recycled water to the Leederville aquifer due to 
chemical reactions with the aquifer material (Water Corporation, 2017). The 
proponent observed this reaction during the GWRT. However, after an initial peak, 
which remained below water quality guidelines, concentrations declined. 
 
The proponent has also identified the potential geochemical response to the 
recharge of recycled water to the Yarragadee aquifer. Geochemical reactions may 
result in a change in groundwater pH within the aquifer to beyond water quality 
guidelines (pH 6.0 to 8.5) (Water Corporation, 2017). Results from the Yarragadee 
core the proponent collected at the Beenyup site indicated a similar mineralogy to 
that of the Leederville aquifer, indicating that a similar or less reactive geochemical 
response to the recharge of recycled water can be expected in the Yarragadee 
aquifer (Water Corporation, 2017). Modelling undertaken by the proponent suggests 
that pH will not drop below 6.2 (Water Corporation, 2017). 
 

Proponent’s management 

The proponent considers that there remains a level of uncertainty of how either the 
Leederville or Yarragadee aquifers will respond to high recharge rates and 
corresponding increases in pressures. The proponent has acknowledged that the 
risk posed at the two recharge sites remains unranked (Water Corporation, 2017). 
The proponent indicates that the risk posed to the aquifers can be mitigated by 
appropriate management of recharge rates to all bores and has proposed to 
undertake site specific investigations to inform recharge rates (Water Corporation, 
2017). 
 
The DoW is satisfied the proposed water recycling and recharge management 
systems and procedures will adequately protect the agreed environmental values of 
the target aquifers. 
 
The EPA notes that the locations of the two proposed recharge sites have been 
selected on the advice of the DoW.  These sites were chosen in order to meet the 
objectives of the PRCAC study. The aim of the PRCAC study is to allow for the 
identification of locations suitable for the expansion of the GWRS, minimise impacts 
on wetlands and groundwater dependant ecosystems and maximise the use of the 
deeper confined aquifers without impacting on water quality (DoW, n.d.). The EPA 
considers this to be consistent with the principle of intergenerational equity. 
 
The proposed AWRP has been designed to produce water that meets Australian 
guidelines for drinking water. The treatment process involves: 

 primary and secondary treatment 

 ultra-filtration 

 reverse osmosis 

 ultraviolet disinfection. 
 
  



27 
 

In order to ensure that the recycled water quality meets the water quality guidelines, 
13 critical control points will be located throughout both the Beenyup WWTP and the 
proposed AWRP (Water Corporation, 2017). Water quality is continuously monitored 
at the critical control points. If water quality varies from the specified water quality 
guidelines, water is automatically diverted away from the treatment process (Water 
Corporation, 2017). 
 
The EPA notes the Memorandum of Understanding between the proponent and the 
Department of Health (DoH) which includes a commitment to maintaining recycled 
water quality. The EPA further notes that the DoH has no objections to the proposal 
subject to the proponent demonstrating that the AWRP is operating as designed and 
that water quality meets drinking water standards prior to injection into the 
Leederville and Yarragadee aquifers (Appendix O, Water Corporation, 2017). 
 
In order to monitor and manage any potential changes in background groundwater 
quality the proponent has proposed that a recharge management zone (RMZ) will be 
established at a radial distance of 250 m from the site of recharge (Water 
Corporation, 2017). The RMZ allows for any potential reactions to occur between the 
recycled water as it flows away from the site of recharge and blends with the aquifer 
material. The groundwater environment is predicted to return to equilibrium prior to 
abstraction based on the results of the GWRT (Water Corporation, 2017). The 
proponent proposes to install early warning monitoring bores between 50 and 100 m 
from the point of recharge in order to determine if management actions are required 
prior to recharge water flowing beyond the RMZ (Water Corporation, 2017). 
 
If adverse geochemical responses were to occur following recharge, the proponent 
proposes to amend the water quality of the recycled water, such as altering the pH, 
in order to mitigate the risk (Water Corporation, 2017). The EPA considers that this is 
a practicable and technically feasible method for ensuring the water quality within the 
Yarragadee aquifer is not impacted by the recharge of recycled water and is 
consistent with the principle of intergenerational equity. 
 
In considering the potential impacts to Hydrological Processes and Inland Waters 
Environmental Quality, the EPA recognises:  

 the current knowledge of the Gnangara groundwater system 

 that locally confining layers are present between the superficial, the 
Leederville and the Yarragadee aquifers 

 that recycled water will be treated to meet Australian guidelines for drinking 
water 

 that early warning monitoring bores will be installed within the RMZ, and 

 that further investigations are proposed by the proponent. 
 
The EPA recognises that with appropriate management of recharge, there is unlikely 
to be a significant impact on the integrity of the confining layers between the target 
aquifers. The EPA also considers that management options to ensure that 
groundwater quality is maintained beyond the RMZ are practicable and technically 
feasible. The EPA therefore considers that the risk from the recharge of recycled 
water into the Leederville and Yarragadee aquifers is negligible and is consistent 
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with the principle of intergenerational equity. Further, the EPA considers that the 
recharge of recycled water to the Leederville and Yarragadee aquifers will not pose a 
risk to the superficial aquifer or Lake Joondalup. 
 
The EPA therefore considers that the proposal is unlikely to have a significant impact 
on Hydrological Processes and Inland Waters Environmental Quality. In addition, 
given the scale and likelihood of impacts, the EPA does not consider that conditions 
are required in order to manage the recharge of recycled water to the Leederville 
and Yarragadee aquifers. 
 

Management and regulation by other agencies 

There are a number of agencies which have a role with respect to assessment, 
management and regulation of various aspects of the proponent’s GWRS Stages 1 
and 2. 
 
Department of Water  

The DoW’s key consideration with respect to this proposal is to ensure that the 
identified environmental and resource values of the aquifers are maintained. 
 
The roles of the DoW are to: 

 Provide advice on the location of sites for replenishment and abstraction in 
order to manage total abstraction and replenishment across the Gnangara 
groundwater system to achieve the best outcome overall. 

 Regulate the proponent’s abstraction across the Gnangara groundwater 
system in order to get the best outcome against the DoW’s Ministerial criteria. 

 Issue a licence to construct a well(s) under section 26D of the Rights in Water 
and Irrigation Act 1914. A licence is required to construct injection, recovery 
and monitoring bores. A key consideration will be to ensure there are 
adequate safeguards to prevent breaching of confining layers or connecting 
aquifers. 

 Manage the regulation of abstraction and quantitative impacts of the proposal 
through issuance of a licence to take water under section 5C of the Rights in 
Water and Irrigation Act 1914. 

 
As part of the DoW’s consideration, a hydrogeological assessment that examines the 
potential impacts of the recharge (and the potential for banking of recharge water) 
will be required. In the event that this proposal is commissioned then both the 
recharge and recovery of groundwater will be re-evaluated each year consistent with 
the requirements of the proponent’s overall Water Resource Management Operation 
Strategy. 
 
This is consistent with the DoW’s Operational Policy 1.01 – Managed aquifer 
recharge in Western Australia (DoW, 2010) which defines the approval of Managed 
Aquifer Recharge proposals (including groundwater replenishment) under the Rights 
in Water and Irrigation Act 1914. 
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For this proposal, the DoW has advised that it is able to effectively manage 
groundwater resource impacts and abstraction under the water licencing provisions 
of the Rights in Water and Irrigation Act 1914. Further, as WA’s water regulator, the 
DoW has confirmed its ongoing commitment to assessing and regulating the 
proposal to ensure an effective balance between the sustainable management of the 
resource and the demands of meeting public water supply needs. 
 
Department of Health  

One of the primary roles of the DoH is to ensure the quality and safety of recycled 
water produced is maintained during the operation of the GWRS. During 
commissioning of the GWRS plant the DoH will assess all monitoring reports 
presented and ensure water quality meets the necessary standards before approval 
to recharge is granted. 
 
In relation to this proposal, the DoH has advised the EPA that 
 

“The DOH is an approval authority for the construction and installation of the 
Beenyup AWRP infrastructure for both stage 1 and 2 as per the Health 
Act 1911. The DOH approval to operate the AWRP will be also required in 
accordance with the Interagency Working Group – Groundwater Replenishment 
Regulatory Framework (December 2012). 
 
The DOH has no objections to the GWRS Stage 2 subject to the approval 
packages being submitted by the WC to this Department for review and 
approval to demonstrate that the AWRP is operating as designed and the water 
quality meets drinking water standards prior to injection into the Leederville and 
Yarragadee aquifers.” 

 
Department of Environment Regulation 

The DER is responsible for regulating activities with potential impacts on the 
environment. For this proposal the DER is required to licence the proposal as a 
prescribed premise under Category 54 (treatment of sewage and treated sewage 
discharged onto land) under Part V of the EP Act. 
 
The DER has advised that to prevent geochemical changes in the superficial aquifer, 
the operation of the proposed AWRP and the injection of recycled water to 
groundwater should be controlled to ensure that there is no upward leakage from the 
confined aquifers into the superficial aquifer. The DER considers that this aspect of 
the proposal can be regulated through Part V of the EP Act. 
 

Summary 

The EPA has paid particular attention to the: 

 Environmental Factor Guideline – Hydrological Processes; 

 Environmental Factor Guideline – Inland Waters Environmental Quality; 

 current state of knowledge regarding the Gnangara groundwater system; 
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 the confining layers between the superficial, Leederville and Yarragadee 
aquifers; 

 low likelihood that recharged recycled water could move from the confined 
aquifer to the superficial aquifer; 

 measures proposed by the proponent to manage recharge rates to reduce the 
risk that aquifer pressure would increase and pose a threat to the confining 
aquifer layers; and 

 measures proposed by the proponent to manage any potential changes to 
groundwater quality. 

 
The EPA considers, having regard to the relevant EP Act principles and 
environmental objectives for Hydrological Processes and Inland Waters 
Environmental Quality that the impacts to these factors are manageable and are no 
longer significant. 
 
In view of the management and regulation of the recharge aspects of the proposal by 
other agencies as set out above, the EPA does not recommend conditions for the 
recharge of recycled water. 
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5. Conclusion 

Having assessed the proposal against the EPA’s objectives for the key 
environmental factors of Hydrological Processes, Inland Waters Environmental 
Quality, Flora and Vegetation and Terrestrial Fauna the EPA has also recognised 
there is a high degree of connectivity and interrelatedness of the processes and 
impacts under each factor. This is particularly in relation to impacts on the Banksia 
woodland community and foraging habitat of the black cockatoo species. 
 
In selecting the proposed locations and alignment of the proposal, the proponent has 
ensured that across the 12.8 km route approximately 2.19 ha of native vegetation is 
required to be cleared. An additional 0.17 ha of non-native vegetation (pine trees) 
considered to be black cockatoo foraging habitat will also be cleared. In order to 
minimise the extent of clearing required, the proponent will employ trenchless 
technologies that the EPA considers to be practicable and technically feasible. The 
proponent has also committed to rehabilitating any areas of disturbed native 
vegetation, and any non-native vegetation disturbed will be replaced with locally 
native species.  
 
The selected locations for the two recharge sites were determined on advice of the 
DoW to ensure recharge of recycled water (to Australian drinking water standards) 
will avoid impacts on local wetlands and groundwater dependent ecosystems and 
maximise the use of the deeper confined aquifers without impacting on water quality. 
The EPA recognises the generally good fundamental knowledge of the Gnangara 
groundwater system and is confident in the predictions of the proponent as to the low 
degree of risk posed to the superficial, Leederville and Yarragadee aquifers should 
the proposal be implemented. 
 
In summary, the EPA has assessed the environmental impacts of the proposal 
based on the proponent’s mitigation measures, the level of confidence in the 
predictions, and the degree of risk to the environmental values within the 
development envelope of the proposal. The EPA has concluded that the proposal is 
environmentally acceptable and recommends a set of conditions be imposed if the 
proposal by the Water Corporation to construct and operate the proposal is approved 
for implementation (refer Appendix 4). 
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6. Recommendations 

That the Minister for Environment notes: 

1. That the proposal assessed is for the construction and operation of the Perth 
Groundwater Replenishment Scheme – Stage 2. 

2. The key environmental factors identified by the EPA in the course of its 
assessment are Hydrological Processes, Inland Waters Environmental 
Quality, Flora and Vegetation and Terrestrial Fauna which are set out in 
Section 4. 

3. The EPA has concluded that the proposal may be implemented, provided the 
implementation of the proposal is carried out in accordance with the 
recommended conditions and procedures set out in Appendix 4. Matters 
addressed in the conditions include the following:  

a) ensuring there are no indirect impacts to Banksia woodlands from 
trenchless technology construction within five years post construction 

b) implementing hygiene protocols 

c) undertaking weed control 

d) treating and managing ASS consistent with DER guidelines 

e) rehabilitating areas of native vegetation disturbed during construction 

f) undertaking actions to minimise impacts to terrestrial fauna during 
construction. 
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Appendix 2 
 
 

Identification of relevant principles 
  



 

EP Act Principle 
Relevant 
Yes/No 

If yes, Consideration 

1. The precautionary principle 
 

Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty should not be used as a reason 
for postponing measures to prevent 
environmental degradation.   
In application of this precautionary 
principle, decisions should be guided by – 

a) careful evaluation to avoid, where 
practicable, serious or irreversible 
damage to the environment; and 

b) an assessment of the risk-weighted 
consequences of various options. 

No In considering this principle, the EPA 
notes that Hydrological Processes, 
Inland Waters Environmental Quality, 
Flora and Vegetation, and Terrestrial 
Fauna could be significantly impacted 
by the proposal.  The assessment of 
these impacts is provided in this report. 
 
Investigations into the biological and 
physical environmental that have been 
undertaken by the proponent have 
provided sufficient certainty to assess 
risks and identify measures to avoid or 
minimise impacts.  The EPA has 
recommended conditions to ensure 
relevant measures are undertaken by 
the proponent. 
 
From its assessment of this proposal, 
the EPA has concluded that there is no 
threat of serious or irreversible harm. 

2. The principle of intergenerational 
equity 

 
The present generation should ensure that 
the health, diversity and productivity of the 
environment is maintained and enhanced 
for the benefit of future generations.   

Yes In considering this principle, the EPA 
notes that the proponent has taken 
measures to avoid and minimise 
impacts.  The EPA considers that this 
principle is particularly relevant to its 
assessment. In assessing this proposal 
the EPA has recommended conditions 
to manage impacts to the key 
environmental factors identified during 
the course of this assessment.   
 
From its assessment of this proposal, 
the EPA has concluded that the 
environmental values will be protected 
and that the health, diversity and 
productivity of the environment will be 
maintained for the benefit of future 
generations.  

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

 
Conservation of biological diversity and 
ecological integrity should be a 
fundamental consideration.   

Yes In considering this principle, the EPA 
notes that the proposal will result in 
impacts to Flora and Vegetation and 
Terrestrial Fauna. The EPA considers 
that this principle is particularly relevant 
to its assessment. In assessing this 
proposal, the EPA has considered these 
impacts and taken into consideration 
measures proposed by the proponent to 
avoid and minimise impacts to the 
affected values.   
 



 

The EPA has concluded that 
considering the small extent of both 
native vegetation and fauna habitat 
impacted, the proposal would not 
compromise the biological diversity and 
ecological integrity of the affected areas. 

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

 
(1) Environmental factors should be 

included in the valuation of assets and 
services.   

(2) The polluter pays principles – those 
who generate pollution and waste 
should bear the cost of containment, 
avoidance and abatement.   

(3) The users of goods and services 
should pay prices based on the full life-
cycle costs of providing goods and 
services, including the use of natural 
resources and assets and the ultimate 
disposal of any waste.   

(4) Environmental goals, having been 
established, should be pursued in the 
most cost effective way, by 
establishing incentive structure, 
including market mechanisms, which 
enable those best placed to maximise 
benefits and/or minimize costs to 
develop their own solution and 
responses to environmental problems.   

No In considering this principle, the EPA 
notes that the proponent would bear the 
costs relating to waste and pollution and 
that rehabilitation and ongoing 
management of the proposal would be 
the responsibility of the proponent.  
 
The EPA has had due regard for this 
principle during the assessment of the 
proposal. 

5. The principle of waste minimisation 
 
All reasonable and practicable measures 
should be taken to minimise the 
generation of waste and its discharge into 
the environment.   

Yes In considering this principle, the EPA 
notes that waste products created as a 
result of the construction of this proposal 
will be managed in accordance with the 
proponent’s Construction Environmental 
Management Framework.  The 
proponent has minimised the generation 
of waste by treating waste water to an 
advanced level (i.e. to meet Australian 
drinking water guidelines) prior to 
discharge in the environment. The EPA 
considers that this principle is 
particularly relevant to its assessment. 
The EPA has also applied conditions to 
ensure that ASS will be managed in 
accordance with the relevant DER 
guidelines. 
 
The EPA has demonstrated due regard 
to this principle during the assessment 
of the proposal. 

  





 

 
 
 
 

Appendix 3 
 
 

Evaluation of other environmental factors 



 

Environmental 
factor 

Description of the proposal’s likely impacts on 
the environmental factor 

Evaluation of why the factor is not a key 
environmental factor 

LAND 

Subterranean Fauna The proponent undertook a desktop assessment to 
determine whether groundwater recharge could have the 
potential to impact subterranean fauna. 
 
This desktop assessment outlined that few stygofauna 
species are expected to occur at large depths below the 
water table.  This is due to the gradual reduction in 
availability of carbon and nutrient inputs at depth that 
stygofauna are reliant on. 
 
Movement of recycled water into the superficial aquifer 
may have the potential to impact stygofauna. However 
the proponent considers that the presence of the 
confining layers will prevent this upward movement and 
minimise the potential for stygofauna to be impacted. 
Should the recycled water reach the superficial aquifer, 
the water salinity between aquifers is similar, and WA’s 
stygofauna species have relatively high salt tolerances.  
The proponent therefore considers a significant impact 
to subterranean fauna is unlikely. 

Subterranean Fauna was not identified as a preliminary 
key environmental factor at the level of assessment. 
 
Having regard to the: 

 few subterranean fauna species that occur at 

significant depths below the water table 

 confining layers present between the superficial, 
Leederville and Yarragadee aquifers in the area 
of the recharge sites 

 similarities in salinity between aquifers and the 
high tolerances of subterranean fauna to saline 
water 

 significance considerations in the Statement of 

Principles, Factors and Objectives, 
 
the EPA considers that it is unlikely that the proposal 
would have a significant impact on Subterranean Fauna 
and can be managed to meet the EPA’s environmental 
objective. 
 
Accordingly, the EPA did not consider Subterranean 
Fauna to be a key environmental factor at the 
conclusion of its assessment. 

Terrestrial 
Environmental Quality 

The development envelope intersects a number of areas 
mapped as showing a ‘high’ to ‘moderate’ risk ASS.  
These areas will be disturbed during construction of the 
recharge pipeline, particularly where dewatering is 
required along the eastern edge of Lake Joondalup. This 
disturbance may impact surface water quality in Lake 

Terrestrial Environmental Quality was not identified as a 
preliminary key environmental factor at the level of 
assessment. 
 
Based on the proposal characteristics and potential 
impacts, Inland Waters Environmental Quality was 



 

Environmental 
factor 

Description of the proposal’s likely impacts on 
the environmental factor 

Evaluation of why the factor is not a key 
environmental factor 

Joondalup. The proponent has committed to manage 
ASS and dewatering in accordance with DER guidelines. 
Given the potential that disturbance of ASS may impact 
on the surface water quality of Lake Joondalup, the EPA 
has assessed the potential impacts of this aspect of the 
proposal under the Inland Waters Environmental Quality 
factor guidelines (refer Section 4.1.1). 
 
The Beenyup WWTP is a registered contaminated site 
and a detailed site investigation has been undertaken, 
however little evidence of contamination has been found.  
Asbestos containing materials were found on one 
location but this material is considered in good condition.  
The overall finding of the proponent’s investigation was 
that the majority of the soils are not contaminated and in 
the context of the intended land use can remain in situ 
without posing an acceptable health or environmental 
risk. 
 
 

identified as the appropriate factor under which the EPA 
should assess the proposal in relation to ASS. The 
potential impacts related to ASS are assessed under 
Section 4.1.1 Hydrological Processes and Inland Waters 
Environmental Quality. 
 
Having regard to the: 

 proponent investigations to determine the quality 
of soils 

 proponent’s commitment to manage ASS in 
accordance with the DER guidelines 

 small area of contaminated soils, which is 
suitable to remain in situ given the resultant land 
use 

 significance considerations in the Statement of 
Principles, Factors and Objectives, 

 
the EPA considers that it is unlikely that the proposal 
would have a significant impact on Terrestrial 
Environmental Quality and can be managed to meet the 
EPA’s environmental objective. 
 
Accordingly, the EPA did not consider Terrestrial 
Environmental Quality to be a key environmental 
factor at the conclusion of its assessment. 

PEOPLE 

Social Surroundings The development envelope is located within the 
Whadjuk Native Title Claim group boundary. Whadjuk 
People representatives were briefed by the proponent 
and were supportive of the proposal. 

Social Surroundings was not identified as a preliminary 
key environmental factor at the level of assessment. 
 
 



 

Environmental 
factor 

Description of the proposal’s likely impacts on 
the environmental factor 

Evaluation of why the factor is not a key 
environmental factor 

 
The proponent undertook an Aboriginal Heritage Survey 
with Whadjuk People representatives. No cultural 
material was identified. One known Aboriginal Heritage 
site, Lake Joondalup South-West (Place ID DAA 3740), 
will be intersected by the proposal. 
 
The development envelope intersects two known 
European Heritage Sites being Cockman’s House and 
Perry’s Paddock Cottage and Stables. The State 
Heritage Office considers that the proposal is unlikely to 
impact negatively on the archaeological significance of 
the sites of European Heritage. 
 

Having regard to the: 

 proponent’s avoidance and mitigation measures  

 results of the Aboriginal Heritage Survey 

 consultation undertaken with the Whadjuk and 
South West Aboriginal Land and Sea Council 

 lack of heritage issues or concerns that were 
raised with the proposed alignment around DAA 
3740 

 advice of the State Heritage Office regarding 
European heritage 

 small scale of the impact to DAA 3740 and the 
large proportion of the site remaining after 
implementation of the proposal 

 importance of Lake Joondalup to the Whadjuk 
and the fact that the proposal is unlikely to result 
in significant impact to Lake Joondalup 

 significance considerations in the Statement of 
Principles, Factors and Objectives, 

 
the EPA considers that it is unlikely that the proposal 
would have a significant impact on Social Surroundings 
and can be managed to meet the EPA’s environmental 
objective. 
 
Accordingly, the EPA did not consider Social 
Surroundings to be a key environmental factor at the 
conclusion of its assessment 



 

Environmental 
factor 

Description of the proposal’s likely impacts on 
the environmental factor 

Evaluation of why the factor is not a key 
environmental factor 

Human Health The EPA’s environmental factor guideline for Human 
Health is primarily concerned with the potential impacts 
to human health from radiation.  Other impacts to 
Human Health are explicitly informed through other EPA 
guidelines and are therefore usually addressed under 
other Key Environmental Factors. 
 
However the EPA notes the proposal involves the 
recharge of recycled water treated to Australian drinking 
water guidelines to the confined Leederville and 
Yarragadee aquifers.  The proponent considers the 
presence of the confining layers at the recharge sites will 
prevent the upward movement of recycled water to the 
superficial aquifer in the vicinity of the recharge sites 
(refer Section 4.2).  The proponent therefore considers it 
unlikely to have a significant impact on Human Health. 
 
The DoH has advised the EPA that it is an approval 
authority for the construction and operation of the AWRP 
as per the Health Act 1911.  The EPA notes that the 
DoH has directed the proponent to establish a 
compliance program that continuously monitors 
wastewater at 13 control points to ensure that at each 
stage of the treatment process the wastewater is within 
the required standards. 
 

Human Health was not identified as a preliminary key 
environmental factor at the level of assessment. 
 
Having regard to the: 

 water being recharged into the environment will 
meet Australian drinking water standards 

 presence of the confining layers at the recharge 
sites between the superficial, Leederville and 
Yarragadee aquifers 

 significance considerations in the Statement of 
Principles, Factors and Objectives, 

 
the EPA considers that it is unlikely that the proposal 
would have a significant impact on Human Health and 
can be managed to meet the EPA’s environmental 
objective. 
 
Accordingly, the EPA did not consider Human Health 
to be a key environmental factor at the conclusion of 
its assessment. 
 
Potential impacts to environmental values resulting from 
groundwater recharge in relation to Hydrological 
Processes and Inland Waters Environmental Quality are 
addressed in Section 4.2. 

 
 





 

 
 
 
 

Appendix 4 
 
 

Identified Decision-Making Authorities and Recommended Environmental 
Conditions 

 



 

 
 
 
 

Identified Decision-making Authorities 
 

Section 44(2) of EP Act specifies that the EPA’s report must set out (if it recommends 
that implementation be allowed) the conditions and procedures, if any, to which 
implementation should be subject.  This Appendix contains the EPA’s recommended 
conditions and procedures. 
 
Section 45(1) requires the Minister for Environment to consult with decision-making 
authorities, and if possible, agree on whether or not the proposal may be 
implemented, and if so, to what conditions and procedures, if any, that 
implementation should be subject. 
 
The following decision-making authorities have been identified for this consultation: 

 
 

Decision-making Authority Approval 

1. Minister for Water Rights in Water and Irrigation Act 1914 

 Licence to construct a well (recharge 
bores). 

 Licence to Take Water 

2. Minister for Environment Wildlife Conservation Act 1950 

 Taking of flora and fauna 

3. Minister for Aboriginal Affairs Aboriginal Heritage Act 1972 

 Section 18 approval for disturbance 
to an Aboriginal heritage site 

4. Minister for Lands Land Administration Act 1997 

 Changing the purpose or amending 
boundaries of reserve – excision of 
portion of reserve 21176 for southern 
recharge site  

 Section 144 – grant of easement over 
Crown land for pipeline 

5. Department of Environment 
Regulation 

Environmental Protection Act 1986 

 Environmental licence amendment 

 Works Approval 
Environmental Protection (Clearing of 
Native Vegetation) Regulations 2004 

6. Department of Health – Water 
Unit, Environmental Health 
Directorate 

Health (Miscellaneous Provisions) Act 
1911 
Health (Treatment of Sewerage and 
Disposal of Effluent and Liquid Waste) 
Regulations 1974 

 Department of Health is an approval 
authority for construction and 
installation. 



 

 Approval to construct and install an 
apparatus for the treatment of 
sewage - >540L day 

7. Western Australian Planning 
Commission 

Planning and Development Act 2005 
Metropolitan Region Scheme  

 Approval for permitted development 
in Bush Forever Site involving 
clearing of regionally significant 
bushland. 

8. Metro North-West Joint 
Development Assessment 
Panel 

Planning and Development Act 2005 

 Development application 

 
Note: In this instance, agreement is only required with DMAs 1-4 since these DMAs 

are Ministers. 

  





 

 
 
 
 
         Statement No. xxx 

 

RECOMMENDED ENVIRONMENTAL CONDITIONS 
 

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 
(Environmental Protection Act 1986) 

 
GROUNDWATER REPLENISHMENT SCHEME STAGE 2 

 

Proposal:  Construction of an Advanced Water Recycling Plant at 
the Beenyup Wastewater Treatment Plant and the 
construction of water recharge and conveyance 
infrastructure to recharge up to 14 GL of recycled water 
that meets Australian drinking water standards to the 
Leederville and Yarragadee aquifers. 

 
Proponent: Water Corporation 

Australian Company Number 28 003 434 917 

Proponent Address: 629 Newcastle St 
 Leederville  WA  6902 
 
Assessment Number: 2111 

Report of the Environmental Protection Authority: 1597 

Pursuant to section 45 of the Environmental Protection Act 1986 it has been agreed 
that the proposal described and documented in Table 2 of Schedule 1 may be 
implemented and that the implementation of the proposal is subject to the following 
implementation conditions and procedures: 

1 Proposal Implementation 

1-1 When implementing the proposal, the proponent shall not exceed the authorised 

extent of the proposal as defined in Table 2 in Schedule 1, unless amendments 

to the proposal and the authorised extent of the proposal have been approved 

under the EP Act. 

2 Contact Details 

2-1 The proponent shall notify the CEO of any change of its name, physical address 

or postal address for the serving of notices or other correspondence within 

twenty eight (28) days of such change.  Where the proponent is a corporation 

or an association of persons, whether incorporated or not, the postal address is 

that of the principal place of business or of the principal office in the State. 

3 Time Limit for Proposal Implementation 



 

3-1 The proponent shall not commence implementation of the proposal after five (5) 

years from the date on this Statement, and any commencement, prior to this 

date, must be substantial. 

3-2 Any commencement of implementation of the proposal, on or before five (5) 

years from the date of this Statement, must be demonstrated as substantial by 

providing the CEO with written evidence, on or before the expiration of five (5) 

years from the date of this Statement. 

4 Compliance Reporting 

4-1 The proponent shall prepare, and maintain a Compliance Assessment Plan 

which is submitted to the CEO at least six (6) months prior to the first 

Compliance Assessment Report required by condition 4-6, or prior to 

implementation of the proposal, whichever is sooner. 

4-2 The Compliance Assessment Plan shall indicate: 

(1) the frequency of compliance reporting; 

(2) the approach and timing of compliance assessments; 

(3) the retention of compliance assessments; 

(4) the method of reporting of potential non-compliances and corrective 

actions taken; 

(5) the table of contents of Compliance Assessment Reports; and 

(6) public availability of Compliance Assessment Reports. 

4-3 After receiving notice in writing from the CEO that the Compliance Assessment 

Plan satisfies the requirements of condition 4-2 the proponent shall assess 

compliance with conditions in accordance with the Compliance Assessment 

Plan required by condition 4-1. 

4-4 The proponent shall retain reports of all compliance assessments described in 

the Compliance Assessment Plan required by condition 4-1 and shall make 

those reports available when requested by the CEO. 

4-5 The proponent shall advise the CEO of any potential non-compliance within 

seven (7) days of that non-compliance being known. 

4-6 The proponent shall submit to the CEO the first Compliance Assessment Report 

fifteen (15) months from the date of issue of this Statement addressing the 

twelve (12) month period from the date of issue of this Statement and then 

annually from the date of submission of the first Compliance Assessment 

Report, or as otherwise agreed in writing by the CEO. 



 

The Compliance Assessment Report shall: 
(1) be endorsed by the proponent’s Chief Executive Officer or a person 

delegated to sign on the Chief Executive Officer’s behalf; 

(2) include a statement as to whether the proponent has complied with the 

conditions; 

(3) identify all potential non-compliances and describe corrective and 

preventative actions taken; 

(4) be made publicly available in accordance with the approved Compliance 

Assessment Plan; and 

(5) indicate any proposed changes to the Compliance Assessment Plan 

required by condition 4-1. 

5 Public Availability of Data 

5-1 Subject to condition 5-2, within a reasonable time period approved by the CEO 

of the issue of this Statement and for the remainder of the life of the proposal 

the proponent shall make publicly available, in a manner approved by the CEO, 

all validated environmental data (including sampling design, sampling 

methodologies, empirical data and derived information products (e.g. maps)) 

relevant to the assessment of this proposal and implementation of this 

Statement. 

5-2 If any data referred to in condition 5-1 contains particulars of: 

(1) a secret formula or process; or 

(2) confidential commercially sensitive information; 

the proponent may submit a request for approval from the CEO to not make 
these data publicly available.  In making such a request the proponent shall 
provide the CEO with an explanation and reasons why the data should not be 
made publicly available. 

6 Flora and Vegetation – Indirect Impacts to Banksia Woodlands 

6-1 The proponent shall ensure that there are no indirect impacts to native 

vegetation in Areas A and B as shown in Figures 2 and 3 and defined by 

coordinates in Schedule 2 within five years post construction that are 

attributable to the proposal. 

7 Flora and Vegetation, Inland Waters Environmental Quality, Hydrological 

Processes, Terrestrial Fauna  – Construction Impacts  

7-1 During construction of the proposal the proponent shall: 



 

(1) implement hygiene protocols, consistent with the Management of 

Phytophthora cinnamomi for Biodiversity Conservation in Australia, Part 

2 National Best Practice Guidelines as amended or replaced from time 

to time; 

(2) undertake weed control and management to prevent the introduction or 

spread of weeds; 

(3) treat and manage any Acid Sulfate Soils disturbed during the 

construction of the recharge pipeline consistent with the requirements of 

the Department of Environment Regulation’s Acid Sulfate Soil Guideline 

Series Identification and investigation of acid sulfate soils and acidic 

landscapes (2015) and Treatment and management of soils and water 

in acid sulfate soil landscapes (2015), or any approved update of these 

guidelines; 

(4) undertake the following actions to minimise impacts to terrestrial fauna: 

(a) clear all open pipeline trenches and open trenchless technology 

pipeline launch and retrieval pits of any trapped fauna by fauna-

rescue personnel prior to any construction or no later than three 

hours after sunrise, whichever event occurs first; 

(b) clear all open pipeline trenches of any trapped fauna by fauna-

rescue personnel between the hours of 3:00pm and 6:00pm of 

that same day; 

(c) clear open pipeline trenches and open trenchless technology 

pipeline launch and retrieval pits by fauna-rescue personnel no 

more than one hour prior to backfilling of trenches and pits; 

(d) ensure that fauna-rescue personnel obtain the appropriate 

licences required for fauna rescue under the Wildlife Conservation 

Act 1950; 

(e) ensure that open pipeline trench lengths do not exceed a length 

capable of being inspected and cleared by the fauna-rescue 

personnel within the required times as set out in condition 

7-1(4)(a), 7-1(4)(b) and 7-1(4)(c); and 

(f) provide egress points ramps and/or fauna refuges that provide 

suitable shelter from the sun and predators for trapped fauna in 

the open pipeline trenches at intervals not exceeding 50 metres. 

7-2 Following construction of the proposal, the proponent shall: 

(1)  undertake weed control and management in the development envelope 

in Bush Forever Sites 299, 303, 383 and 407 and within 10 m of the 



 

development envelope in Bush Forever Sites 299, 303, 383 and 407 for 

five years post construction; 

(2) within 12 months, undertake rehabilitation of native vegetation with 

locally native species to achieve pre-construction vegetation densities in 

all areas disturbed during construction activities that are not required for 

the ongoing operation of the proposal; and 

(3) undertake annual monitoring and any remedial measures to ensure 

rehabilitation required by 7-2(2) will successfully establish within five 

years post construction. 

 



 

 

 

Schedule 1 
Table 1: Summary of the Proposal 

Proposal Title Groundwater Replenishment Scheme Stage 2 

Short Description Construction of an Advanced Water Recycling Plant at the 
Beenyup Facility and the construction of two water recharge 
sites and a 12.8 kilometre recharge pipeline to recharge up to 
14 GL of recycled water that meets Australian drinking 
water standards to the Leederville and Yarragadee aquifers. 

 
 
Table 2: Location and authorised extent of physical and operational elements 

Column 1 Column 2 Column 3 

Element Location Authorised Extent 

Advanced water 
recycling plant, northern 
recharge site and 
southern recharge site 

Refer Figure 1 Clearing and disturbance of no 
more than 0.13 ha of native 
vegetation within a 4.54 ha 
development envelope.  

Recharge pipeline Refer Figure 1 Clearing and disturbance of: 

 no more than 2.05 ha of 

native vegetation, including: 

o 0.74 ha loss of native 

vegetation within Bush 

Forever Site 299; 

o 0.02 ha of native 

vegetation within Bush 

Forever Site 407; and 

o 0.33 ha of native 

vegetation within Bush 

Forever Site 383;  

 2.23 ha loss of black 

cockatoo foraging habitat, 

within a 27.58 ha development 
envelope. 

Pipeline construction 
using trenchless 
technology 

Refer Figure 1, 2 and 3 To be undertaken at least 2 m 
below ground level 

Yarragadee and 
Leederville aquifer 
recharge 

At recharge sites shown in 
Figure 1 

Recharge of up to 14 GL of 
water that meets Australian 
drinking water standards per 
annum. 

 
 
  



 

 

 

Table 3: Abbreviations and Definitions 

Acronym or 
Abbreviation 

Definition or Term 

Australian drinking water 
standards 

2011 Australian Drinking Water Guidelines published 
by the National Health and Medical Research Council 
and as amended from time to time; and 
As defined by the Department of Health and set out in 
the Memorandum of Understanding for Wastewater 
Services and Groundwater Replenishment between the 
Department of Health and Water Corporation (Oct 
2014) and as amended from time to time. 

CEO The Chief Executive Officer of the Department of the 
Public Service of the State responsible for the 
administration of section 48 of the Environmental 
Protection Act 1986, or his delegate. 

EPA Environmental Protection Authority 

EP Act Environmental Protection Act 1986 

GL Gigalitre 

ha Hectare 

m Metres 

Management of 
Phytophthora cinnamomi 
for Biodiversity 
Conservation in Australia, 
Part 2 National Best 
Practice Guidelines 

E O’Gara, K Howard, B Wilson and GEStJ Hardy 
(2005) Management of Phytophthora cinnamomi for 
Biodiversity Conservation in Australia: Part 2. National 
Best Practice Guidelines. A report funded by the 
Commonwealth Government Department of the 
Environment and Heritage by the Centre for 
Phytophthora Science and Management, Murdoch 
University, Western Australia. 

Trenchless technology Construction techniques for pipeline installation that do 
not involve disturbance of soils or native vegetation 
above ground level and which may include but not be 
limited to horizontal directional drilling and micro-
tunnelling. 

 
 
  



 

 

 

Figure 1  Location of the Advanced Water Recycling Plant, Northern Recharge Site, 
Southern Recharge Site, Recharge Pipeline and Recharge Pipeline – 
Trenchless Technology areas (This figure is a representation of the 
coordinates shown in Table 2 of Schedule 1)  



 

 

 

Figure 2 Area A of Banksia Woodland where use of trenchless technologies are to 
be used for the installation of the pipeline (This figure is a representation of 
the coordinates referred to in condition 6-1)  



 

 

 

Figure 3 Area B of Banksia Woodland where use of trenchless technologies are to 
be used for the installation of the pipeline (This figure is a representation of 
the coordinates referred to in condition 6-1) 



 

 

 

Schedule 2 

Coordinates defining the Advanced Water Treatment Plant, Northern Recharge Site, 
Southern Recharge Site, Recharge Pipeline and Recharge Pipeline – Trenchless 
Technology areas are currently held by the Office of the Environmental Protection 
Authority and will be inserted into the final Statement. 
 
Coordinates defining Areas A and B relevant to condition 6-1 are currently held by 
the Office of the Environmental Protection Authority and will be inserted into the final 
Statement. 
  





 

 

 

 
 
 
 

Appendix 5 
 
 

Supporting information 
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