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1. Proponent and Proposal description 

1.1 The proponent 

The Proponent for the Balannup Wastewater Pressure Main (the Proposal) is the Water Corporation.  The 

Water Corporation is owned by the Western Australian Government and is the principal supplier of water, 

wastewater and drainage services in WA.   

Proponent details: Key contact:  

Water Corporation 

ABN: 28 003 434 917 

PO Box 100 

LEEDERVILLE WA 6902 

Bree Atkinson 

Team Leader, Assessment and Approvals 

Water Corporation 

T: 9420 2893 

Bree.Atkinson@watercorporation.com.au 

1.2 Proposal description 

The Proposal involves the construction and operation of a 4.5 km long wastewater pressure main from the 

Collared Street Pump Station (PS), Harrisdale to the Waterworks Road PS, Haynes (Figure 1-1).  The 

Proposal is required to meet increased capacity requirements of the sewer assets and their operating 

arrangement in the Balannup Sewer District due to recent and projected population growth and residential 

development. 

The proposed wastewater pressure main comprises 3.6 ha (Figure 1-2) and consists of the: 

• ‘EcoPlough Proposal area’ which is a 1.5 km long and 4 m wide corridor (0.6 ha) located within 

the Keane Road easement and existing firebreak of Bush Forever site 342 (BFS342) between 

Skeet Road and Anstey Road 

• ‘Conventional Trenching Proposal area’ which is 3 km in length and 10 m wide corridor (3 ha) 

located within existing road reserve through residential areas.  

The proposed wastewater pressure main is located within an existing road reserve or cleared fire access 

track.  The Proposal involves minor clearing of up to 0.1 ha of native vegetation to the edge of exiting 

easement/firebreak clearing within the ‘EcoPlough Proposal area’ in completely degraded to excellent 

condition.  Access to the construction areas will be via the existing road network or previously disturbed 

areas and tracks. 

The southeast portion of BFS342 is recognised as Threatened Ecological Community (TEC) SCP10a 

(Shrublands on dry clay pans) (TEC SCP10a) and is located to the north of the Proposal.  The proposed 

wastewater pressure main alignment does not intersect TEC SCP10a and therefore TEC SCP10a will not 

be directly impacted by the Proposal. 

1.2.1 Construction activities 

The Keane Road easement within BFS342 is partially cleared to an average width of 4 m and currently 

used as a strategic fire access track by Department of Parks and Wildlife (Parks and Wildlife).  A High 

Density Polyethylene (HDPE) pipe will be installed within the existing 4 m wide fire access track of BFS342 

using EcoPlough (‘EcoPlough Proposal area’).  The HDPE pipeline will be installed to a maximum depth of 

1.2 metres below ground level (mbgl) and maximum width of 0.5 m.  
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EcoPlough is a technique whereby a bulldozer installs a narrow trench (maximum width 0.5 m) in the 

ground and simultaneously inserts the pipe at a controlled depth (i.e. maximum depth 1.2 mbgl).  The 

technique does not require the removal of soil nor dewatering.  A typical cross section schematic of the 

EcoPlough technique, including the track width, is shown in Figure 1-3.  Water Corporation has specifically 

chosen EcoPlough to minimise the environmental disturbance of the Proposal including vegetation 

clearing and disturbance to surrounding wetlands and groundwater quality. 

The existing fire access track is approximately 4 m wide which is sufficient to install the majority of the 

HDPE pressure main without clearing of native vegetation.  However, the proposed wastewater pressure 

main alignment will require minor clearing (up to 0.1 ha) of native vegetation where the existing fire access 

track is marginally narrower than the 3.6 m wide EcoPlough track.  Clearing of vegetation in the 

‘EcoPlough Proposal area’ will be restricted to pruning of overhanging branches and removal of whole 

shrubs where required in the existing fire access track.   

Key characteristics of the Proposal, including installation methodology during construction, is provided in 

Section 2. 

1.3 Background 

The Proposal is currently being assessed under the Western Australian Environmental Protection Act 1986 

(EP Act).  The Proposal was referred to the Environmental Protection Authority (EPA) under s 38 of the 

EP Act on 3 October 2014.  The EPA determined an Assessment on Proponent Information (API) 

(Category A) level of assessment for the Proposal on 23 May 2016.   

The Proposal was not referred to the Department of the Environment and Energy (DEE) (formally 

Department of the Environment [DotE]) under the Environment Protection and Biodiversity Conservation 

Act 1999 (EPBC Act) as the Proposal was assessed by Water Corporation to have no significant impact on 

Matters of National Environmental Significance (MNES).  This assessment was based on previous 

biological investigations of existing vegetation, flora and fauna within and surrounding the ‘EcoPlough 

Proposal area’.   

The EPA prepared a Scoping Guideline (EPA 2016; Appendix 1) identifying the following preliminary key 

environmental factors required to be assessed in the API document: 

1. Hydrological processes. 

2. Inland waters environmental quality. 

3. Flora and vegetation. 

The final Scoping Guideline (EPA 2016) was provided to the Water Corporation on 29 June 2016 

(Appendix 1). 

1.4 Purpose of this document 

This document has been prepared in accordance with the EPA Environmental Assessment Guideline 14: 

Preparation of an API – Category A Environmental Review Document (EAG14) (EPA 2015b) to fulfil the 

requirements of an API document.  This document has been structured to include the requirements 

identified in Section 5 of EAG14, as follows: 

• the proponent and a description of the Proposal (Section 1) 

• key characteristics of the Proposal (Section 2) 

• stakeholder consultation (Section 3) 

• environmental studies and survey effort (Section 4) 

• assessment of preliminary key environmental factors (Section 5) 

• other environmental factors (Section 6) 

• principles of the Environmental Protection Act (Section 7) 

• conclusions (Section 8). 
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The assessment of the potential significant impacts is contained in Table 5-3, which includes the 

environmental objective for the key factors in accordance with Environmental Assessment Guideline 8: 

Environment Principles, Factors and Objectives (EAG8) (EPA 2015a).   

 

 

  



Figure 1-1: Proposal location and alignment

!(

!(

Forrestdale Lake
Nature Reserve

Collared Street
Pump Station

Waterworks Road
Pump Station

Keane Road

Armadale Road

Ansle
y R

oad

Nic
ho

lso
n R

oa
d

Forrest Road

398500

398500

399000

399000

399500

399500

400000

400000

400500

400500

401000

401000

401500

401500

402000

402000

402500

402500

64
41

50
0

64
41

50
0

64
42

00
0

64
42

00
0

64
42

50
0

64
42

50
0

64
43

00
0

64
43

00
0

64
43

50
0

64
43

50
0

64
44

00
0

64
44

00
0

64
44

50
0

64
44

50
0

64
45

00
0

64
45

00
0

64
45

50
0

64
45

50
0

64
46

00
0

64
46

00
0

64
46

50
0

64
46

50
0

Path: Q:\Consult\2016\WCO\WCO16306\ArcMap_documents\R001\Rev A\WCO16306_01_R001_RevA_F001-1.mxd

info@strategen.com.au
www.strategen.com.au

Scale at A4

Source: Aerial: Nearmap 30/06/2016; Roads: MainRoads 2016
Bush Forever Site: DPL 2016.

Note that positional errors may occur in some areas

0 150 300 450 600 750
m

1:25,000

Coordinate System: GDA 1994 MGA Zone 50

Date: 20/10/2016
Author: DWhite

¹

!
!

!
!

!

!

!

!

Canning River

Sw
an

River

Wungong Brook

Serpentine River

Swan Riv

er

Helena River

Reid Highway

Wanneroo Road

M itchell Freeway

Ro e H
igh

wa
y

Toodyay Road

Gr
ea

t N
ort

he
rn

H i
gh

wa
y

Guildford Road

Stirling Highway

BYFORDKWINANA

MUNDIJONG
JARRAHDALEROCKINGHAM

PERTH

!

!

!

!

!

!

!

!
!

EsperanceAlbany

Kununurra

Port Hedland

Geraldton

Carnarvon

Perth

Newman

Kalgoorlie

WESTERN
AUSTRALIA

Legend
!( Sewer Pump Station

Existing Pressure Main
Proposed wastewater pressure main alignment
Baileys Road Branch Drain
Bush Forever Site 342

Main Roads
TEC SCP10a



Figure 1-2: Proposal areas
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Figure 1–3:  Typical cross section of EcoPlough through Bush Forever Site 342 along the existing fire access track 
 

 WCO16306_01_R001_RevB_F001-3 Oct-2016 

 

 

 

 

 

 

Source: GHD 2014 



  Balannup Wastewater Pressure Main 

WCO16306_01 R001 Rev 1  

15-Nov-16   7 

2. Key Proposal characteristics 

The key characteristics of the Proposal are provided in Table 2-1.  The key characteristics have been 

described in accordance with Environmental Assessment Guideline for Defining the Key Characteristics of 

a Proposal (EAG1) (EPA 2012), which identifies how projects should be described under Part IV of the 

EP Act.   

Table 2-1:  Key proposal characteristics  

Summary of the Proposal 

Proposal title Balannup Wastewater Pressure Main 

Proponents 
name 

Water Corporation. 

Short 
description 

The Proposal involves the construction and operation of a 4.5 km wastewater pressure main from the 
Collared Road PS to the Waterworks Road PS. 

Physical elements 

Element Location Proposed extent 

General 
Alignment 

Figure 1-2 Within ‘EcoPlough Proposal area’: 

• 1.5 km of HDPE pipeline will be installed using EcoPlough to a maximum depth 
of 1.2 mbgl and maximum width of 0.5 m within a 4 m wide corridor.  

Within ‘Conventional trenching Proposal area’: 

• 3 km of PVC pipeline installed to a maximum invert depth of 3 mbgl and 
maximum width of 0.5 m within a 10 m wide corridor.   

Operational elements 

Element Location Proposed extent 

Vegetation 
clearing 

Figure 1-2 Incidental clearing of no more than 0.1 ha of native vegetation within the 
‘EcoPlough Proposal area’.   

There will be no clearing of native vegetation within TEC SCP10a. 

Excavating Figure 1-2 Excavation or removal of soil by EcoPlough during installation of the HDPE 
pipeline within the ‘EcoPlough Proposal area’ is not required.  Treated soil will be 
used during the trenching process in accordance with the Acid Sulfate Soil and 
Dewatering Management Plan (ASSDMP) to remove Acid Sulfate Soils (ASS) risk. 

The 3 km of proposed wastewater pressure main within the ‘Conventional 
trenching Proposal area’ will be constructed using conventional open-trenching 
techniques within existing road corridors through residential areas.  A total of 
approximately 2400 m

3
 of ASS may be excavated within the ‘Conventional 

trenching Proposal area’ and would be managed (treated) in accordance with an 
ASSDMP.   

Dewatering Figure 1-2 There will be no dewatering required during installation of the HDPE pipeline 
within BFS342 and Anstey-Keane dampland (i.e. within the ‘EcoPlough Proposal 
area’).   

Dewatering using a combination of dewatering spears and sump pumps would be 
undertaken within the ‘Conventional trenching Proposal area’ where the observed 
groundwater level is either above the PVC pipeline invert or less than 0.25 m 
below the invert level.  Dewatering would be undertaken and managed in 
accordance with an ASSDMP. 
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2.1 Proposal tenure 

The area proposed for the wastewater pressure main alignment is owned by a number of proprietors as 

outlined in Table 2-2. 

Table 2-2:  Proposal area proprietors 

Owner Ownership 

City of Armadale Road reserve excluding Armadale Road. 

Crown Land (Road reserve) Armadale Road, road reserve, managed by Main Roads Western 
Australia (MRWA). 

Western Australian Planning Commission 
(WAPC) 

The ‘EcoPlough Proposal area’ between Skeet Road and Anstey 
Road is within BFS342 and is managed by the Parks and Wildlife. 

2.2 Alternative alignment and construction methodology options 

Water Corporation considered alignment and construction methodology alternatives during the design 

phase of the Proposal.  The assessment of alignment and construction methodology alternatives identified 

the environmental, social and economic impacts associated with each option.   

A summary of the four alignment and four construction methodology options and impact assessment is 

included in Sections 2.2.1 and 2.2.2 respectively. 

2.2.1 Alignment route options 

A number of alignment route options for the Proposal were initially considered, but the majority of these 

were discounted early on in the design selection process as they were either a hybrid of Options 1 and 2, 

impacted private properties or there were impacts to BFS342.  The impact assessment of various pipeline 

alignment options is provided in Table 2-3.   

Of the four alignment route options for the Proposal (Table 2-3), the alignment in Option 1 was chosen for 

the Proposal based on lowest safety risk, shortest construction period, lowest construction and operational 

cost, and lowest impacts to the environment.   

Table 2-3:  Impact assessment of various pipeline alignment options 

Option Route  
Assessment of environmental 
impacts 

Assessment of economic and social impacts 

1 Via the road 
reserve of 
Welcome 
Meander, Lapwing 
Approach, Keane 
Road and Hanlin 
Road. 

No significant clearing or 
dewatering is required. 

Minimal clearing within 
BFS342. 

Avoids direct impacts to 
Threatened Ecological 
Community (TEC) SCP10a. 

Pipeline can be constructed 
with no air and scour valves 
along the alignment within 
BFS342, reducing chance of 
failures and spills to impact 
groundwater quality. 

Shortest construction and soil 
disturbance period. 

Pipeline can be constructed with less air and scour 
valves along the alignment reducing chance of 
pipeline failures and wastewater spills and increasing 
the hydraulic advantages and economic feasibility of 
the route provides the most suitable pump pressure 
with the lowest construction and operational costs. 

Safest option, in terms of construction safety, as it 
avoids major transport routes and reduces traffic 
congestion and requirement for traffic management 
during works.  

Has the shortest construction period reducing social 
impacts in terms of interruptions to traffic. 

There would be no significant interruption to existing 
services. 
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Option Route  
Assessment of environmental 
impacts 

Assessment of economic and social impacts 

2 Via the road 
reserve of 
Welcome 
Meander, Lapwing 
Approach, 
Nicholson Road, 
Armadale Road 
and Hanlin Road. 

BFS342 may still be impacted 
by edge effects during 
construction. 

Greater ASS disturbance and 
potential impact to 
groundwater quality. 

Greater chance of failures and 
spills from requiring more and 
scour valves, leading to 
greater potential groundwater 
impacts. 

Options are hydraulically impractical due to the longer 
alignment and increased head pressure requirements 
potentially requiring additional pumping stations 
and/or discharge towers.  Greater safety risks to 
workers during construction and operations due to the 
intersection of and immediate proximity to major 
transport routes. 

Substantially longer routes than Option 1 resulting in 
significantly higher construction and operational costs 
and longer construction period. 

Private properties would be impacted. 

Highly congested route with existing underground 
services already in place (water, drainage, gas and 
sewer) presenting additional construction and 
maintenance risks. 

More road crossings required with significant traffic 
management including night works. 

3 Via the road 
reserve of 
Welcome 
Meander, Lapwing 
Approach, Keane 
Road, Skeet 
Road, Ranford 
Road, Anstey 
Road, Keane 
Road and Hanlin 
Road. 

4 Realigning the 
pipeline to within 
and along the 
northern boundary 
of Lot 101 to avoid 
portion of 
BFS342. 

A further 720 m
2
 of native 

vegetation would require 
clearing to realign the pipeline 
to accommodate a minimum 
70 m turning radius of the 
EcoPlough.  The additional 
clearing requirement would 
negate the advantage of 
designing the pipeline within 
the existing BFS342 cleared 
fire access track specifically to 
avoid clearing. 

There would be no mitigating 
effect on the potential impact 
of the pipeline on Anstey-
Keane dampland or BFS342 
including TEC SCP10a. 

Alignment not supported by private landowner of Lot 
101 due to potential impact on the development 
potential of the land.   

Likely project delivery delays by number of years to 
acquire private land. 

The commitment for Water Corporation to deliver 
adequate wastewater services within the Balannup 
Sewer District as proposed by 2017 will not be met 
due to time delays.  

2.2.2 Construction methodology options 

The following four construction methodologies for the Proposal were considered by the proponent: 

• conventional open trenching 

• pipe jacking and guided boring 

• horizontal directional drilling 

• EcoPlough. 

Conventional open trench excavation is proposed to be implemented outside BFS342 within the 

‘Conventional trenching Proposal area’ (3.0 ha).  Where the groundwater table is intercepted during 

trenching, dewatering will be required.  Timing of construction in late summer and early autumn will 

coincide with low groundwater tables to reduce the risk of intercepting groundwater, but is unlikely to 

eliminate a requirement to dewater due to the high water table along the proposed wastewater pressure 

main alignment.   

The use of conventional open trench excavation to install 1.5 km of the proposed wastewater pressure 

main within the ‘EcoPlough Proposal area’ would likely have an environmental impact by: 

• clearing a minimum of 1 ha of native vegetation in BFS342 

• dewatering soils within Anstey-Keane dampland (a Conservation Category Wetland [CCW]) 

resulting in a greater risk of affecting groundwater dependent vegetation including TEC SCP10a. 
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Consequently, conventional open trench excavation was not considered a suitable installation 

methodology within the ‘EcoPlough Proposal area’.  Water Corporation further investigated three 

trenchless technologies to install the pipeline within, and to avoid and minimise environmental impacts to 

BFS342 and Anstey-Keane dampland as outlined in Table 2-4.  EcoPlough was assessed to be the most 

suitable option for installing the pipeline within the ‘EcoPlough Proposal area’ because: 

• environmental impacts are the smallest of the four options with minimal clearing while excavation 

and dewatering is avoided 

• the pipeline can be installed at a suitable grade across the ‘EcoPlough Proposal area’ with no 

scour or air valve pits 

• it is cost effective. 

ASS encountered during excavation will be treated and managed in accordance with an approved 

ASSDMP. 
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Table 2-4:  Summary of construction methodologies investigated for installing the pipeline within the ‘EcoPlough Proposal area’ 

Option Description Environmental impact assessment 

Conventional 
open trenching 

Open trenching involves open cut excavation, the laying of pipe, backfilling and 
compaction.  The surface would be restored to its original condition.  Dewatering 
of soils is required when the groundwater table is intercepted. 

The requirements for trenching would vary depending on specific ground 
conditions but would generally involve a 10 m wide trench. 

Open trenching was discounted as an option because (Aecom 2014): 

• a larger area of native vegetation would require clearing for the Proposal (at least 1 ha) 

• ASS would be disturbed potentially impacting groundwater quality 

• dewatering would be required resulting in a higher risk of impact to hydrological processes in 
the Anstey-Keane dampland with indirect impacts to the TEC. 

Pipe jacking and 
guided boring 

Pipe jacking uses hydraulic equipment to push lengths of pipe through the 
ground.  Guided boring uses hydraulics to power a drilling head with spoil taken 
away by an auger.  Alignment is maintained by laser (GHD 2013a).  This 
technique requires a 5 m x 5 m pit to be excavated every 150 m or so to facilitate 
the drilling.  Each pit would require clearing, dewatering and ASS management. 

Pipe jacking and guided boring was discounted as an option as it would require significant surface 
disturbance and dewatering within the ‘EcoPlough Proposal area’.   

Horizontal 
directional drilling 

Horizontal directional drilling is a trenchless method of installing underground 
conduits, pipes and cables from the surface.  The drill process begins at ground 
level from a prepared launch site.  The drill is directed into the ground at a 
relatively steep angle in order to get the drilling head underground and away 
from the surface as quickly as possible.  Horizontal directional drilling can span 
areas up to 2.2 km.  Entry and exit pits would be approximately 30 m x 90 m in 
size. 

Horizontal directional drilling was discounted as an option as it would require considerable soil 
disturbance and ASS management to construct entry and exit pits outside the ‘EcoPlough Proposal 
area’. 

The low point for the installation would be at least 25 mbgl within the ‘EcoPlough Proposal area’ 
creating a significant soil disturbance risk in BFS342 to undertake any repairs.  This risk is 
considered unacceptable. 

EcoPlough EcoPlough is a variant of ploughing which is a construction technique where a 
bulldozer inserts a narrow furrow in the ground so that neither soil removal nor 
dewatering is required to install a pipe.  A pipe is then inserted at a controlled 
depth and the furrowline is covered.   

An EcoPlough drags a vertical plough through the ground, creating a narrow 
furrow in which the pipe is inserted.  The EcoPlough then returns to the start of 
the pipe route where the pipe is mounted on the side of the EcoPlough and 
installed in equipment mounted behind it.  The EcoPlough then drives over the 
previously created furrow and the pipe is ploughed into the furrow.  The plough 
vibrates at high frequency as it inserts the pipe to encourage smaller particulate 
matter to accumulate around the pipe to form bedding material.  The process is 
completed within the width of the EcoPlough track, which is less than 4 m. 

EcoPlough was determined to have the lowest impact to BFS342 and Anstey-Keane dampland 
with minimal clearing while ASS disturbance and dewatering is avoided.  The pipeline would be 
installed at a suitable grade within the ‘EcoPlough Proposal area’ with no scour or air valve pits 
minimising operational requirements to access BFS342. 
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2.2.3 Construction methodology option selection 

Option 1 was determined to be the most suitable of the four alignment options with the use of EcoPlough 

because the option: 

• requires no significant vegetation clearing or dewatering in BFS342 or Anstey-Keane dampland 

(i.e. ‘EcoPlough Proposal area’) 

• avoids direct and indirect impacts on TEC SCP10a in BFS342 

• can be constructed with less air and scour valves along the alignment, none of which would be 

constructed in BFS342, reducing the chance of pipeline failures and wastewater spills, while 

increasing hydraulic advantages and economic feasibility 

• has the most suitable pump pressure (approximately 39 m head) 

• has the lowest construction safety risk as it avoids major transport routes and reduces traffic 

congestion and requirement for traffic management during works 

• has the shortest construction period and lowest construction and operational costs 

• will have no significant interruption to existing services.  

2.3 Assessment timeframes 

A schedule for the EPA assessment of the Proposal is shown in Table 2-5.  This timeline is consistent with 

the EPA’s Environmental Assessment Guideline 6: Timelines for Environmental Impact Assessment of 

Proposals (EPA 2013). 

Table 2-5:  Assessment schedule 

ID Task Name  Timeframe 

1 Level of Assessment set as API A 23 May 2016 

2 API Scoping Guideline issued 29 June 2016 

3 Proponent submits draft environmental review for informal review 10 October 2016 

4 Proponent submits draft environmental review 22 September 2016 

5 Proponent submits final environmental review 28 October 2016 

6 EPA considers draft report 16 December 2016 

7 EPA finalised report for Minister 13 January 2017 

8 Appeal period closes (2 weeks) 27 January 2017 
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3. Stakeholder consultation 

Water Corporation has undertaken consultation with relevant stakeholders since 2013 throughout the planning process, and will continue to consult with relevant stakeholders prior to, 

during and post implementation of the Proposal.  Comments and advice received from government agencies and other relevant stakeholders were incorporated into the final design of 

the Proposal.   

A summary of stakeholder consultation undertaken pre-referral of the Proposal was provided in the referral supporting document (Aecom 2014) as summarised in Table 3-1.  Table 3-1 

also outlines post-referral (post October 2014) consultation that has been undertaken with the Office of the Environmental Protection Authority (OEPA) and Parks and Wildlife. 

Table 3-1:  Stakeholder consultation table 

Stakeholder Date Topic/issue raised Proponent response/outcome 

All Stakeholders and Public 

All registered 
Stakeholders 

22 December 2015 The Water Corporation sent a consultation email to all stakeholders advising 
that the geotechnical investigations into the hydrological functioning of the 
dampland is publically available on the project website 
(http://www.watercorporation.com.au/water-supply-and-services/ongoing-
works/balannup-wastewater-main). 

No response/outcome. 

Public 22 December 2015 Positioning the geotechnical investigations into the hydrological functioning 
of the dampland on the publically available on the project website 
(http://www.watercorporation.com.au/water-supply-and-services/ongoing-
works/balannup-wastewater-main). 

No response/outcome. 

State Government agencies 

Department of 
Planning and the 
Western Australian 
Planning 
Commission 
(WAPC) 

16 June 2014  The Water Corporation provided preliminary information to WAPC about and 
sought comments on the Proposal.  

No response/outcome. 

5 August 2014 Proposal 
briefing with WAPC 

The Water Corporation provided preliminary information to WAPC about and 
sought feedback from WAPC regarding the Proposal. 

No response/outcome. 

15 August 2014 Proposal support from WAPC subject to conditions. WAPC advised Water Corporation of their support of the Proposal based 
on the detail provided in the Proposal briefing on 5 August 2014 but 
subject to conditions.  The Water Corporation to meet WAPC’s conditions 
for their support of the Proposal by: 

• continuing to liaise with WAPC with regards to management 

• using EcoPlough to minimise impacts of pipeline installation 

• prune or trim vegetation likely to be impacted during pipeline 
installation to minimise breakage and weakening of the plants 

• removing all rubbish from the BFS342 during and after construction 

• compacting the fire access track to pre-installation ground compaction 
levels (+ /– 20%) 

• not seeking an easement over the pipeline alignment. 
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Stakeholder Date Topic/issue raised Proponent response/outcome 

Department of 
Water (DoW) 

13 June 2014 Provision of preliminary information. The Water Corporation provided preliminary information to DoW about 
and sought feedback from WAPC regarding the Proposal. 

30 June 2014 
consultation with DoW 

DoW responded to Water Corporation advising they had no comments on 
the Proposal and recommended that the Water Corporation liaise with Parks 
and Wildlife. 

Water Corporation committed to liaise with Parks and Wildlife.   

July 2016 The Water Corporation undertook an informal discussion with James 
McIntosh advising of project and progress. 

No response/outcome. 

28 October 2016 The Water Corporation send an email providing advice on the project, 
progress and key issues. 

No response/outcome to date. 

Department of 
Parks and Wildlife 
(Parks and Wildlife) 

4 February 2014 
Proposal briefing with 
Parks and Wildlife 

The Water Corporation provided a briefing and sought comments from Parks 
and Wildlife on the Proposal.  Parks and Wildlife required Water Corporation 
to consider the following aspects: 

• impacts on the TEC (dewatering/drawdown) due to the close proximity of 
the Proposal to TEC SCP10a 

• dieback management due to the potential impact to BFS342  

• appropriate offset proposal. 

Water Corporation to consider the hydrological impacts associated with 
the Proposal on TEC SCP10a, dieback and appropriate offsets. 

16 June 2014 letter to 
Parks and Wildlife  

Water Corporation sought further comments from Parks and Wildlife and 
provided extra information regarding stakeholder engagement and details of 
the Proposal. 

No response/outcome.  

18 July 2014 response 
to letter (dated 
16 June 2014) from 
Parks and Wildlife  

Parks and Wildlife (Swan Region) responded via email advising Water 
Corporation that detailed comments will be provided when the Proposal is 
referred to the EPA. 

No response/outcome.   

3 June 2015 
Hydrological study 
workshop with Parks 
and Wildlife 

Parks and Wildlife provided input into the development of the scope of the 
Hydrological Assessment proposed by Water Corporation. 

No response/outcome. 

23 September 2015 
Hydrological study 
status update 

Water Corporation presented the findings of the Hydrological Assessment to 
Parks and Wildlife.  Issues discussed during the meeting were further 
considered and presented by Water Corporation in the Submission of 
Further Information to OEPA.  The submission was supported with the 2015 
GHD Hydrological Assessment report and an assessment of predicted 
clearing impacts for an alternative pipeline route. 

No response/outcome. 

Western Australian 
Office of the 
Environmental 
Protection Authority 
(OEPA) 

21 November 2013 
Proposal introduction to 
OEPA 

Water Corporation introduced the Proposal to the OEPA.   No response/outcome. 

21 November 2013 Proposal consultation with OEPA. Water Corporation consulted various government agencies, local and 
state politicians, the City of Armadale and a number of community groups 
about the Proposal as advised by OEPA.  The consultation issues were 
considered and/or addressed prior to the referral of the Proposal under 
Part IV of the EP Act. 
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Stakeholder Date Topic/issue raised Proponent response/outcome 

3 October 2014 Referral of the Proposal to the OEPA. Water Corporation referred the Proposal to the EPA. 

28 October 2014 EPA requested further information regarding the Proposal. Water Corporation commissioned a groundwater assessment.  

3 June 2015 
Hydrological study 
workshop 

OEPA provided input to Water Corporation relating to the scope of the 
Hydrological Assessment proposed by Water Corporation. 

No response/outcome. 

23 September 2015 Hydrological study status update. Water Corporation presented the findings of the Hydrological Assessment 
to Parks and Wildlife.  Issues discussed during the meeting were further 
considered and presented by Water Corporation in the Submission of 
Further Information to OEPA.  The submission was supported with the 
2015 GHD Hydrological Assessment report and an assessment of 
predicted clearing impacts for an alternative pipeline route. 

27 November 2016 Submission of supporting information. OEPA confirmed that the Submission of Further Information was received 
on 20 November 2015.  OEPA provided comments relating to the 
proposed hydrological monitoring program and submitted a revised 
Submission of Further Information request to OEPA addressing OEPA 
comments.   

23 May 2016 Level of assessment. The EPA confirmed the level of assessment be set at Assessment on 
Proponent Information (API) A. 

29 June 2016 OEPA issued an API Scoping Guideline to Water Corporation. No response/outcome. 

Local government 

City of Armadale 19 December 2013 Proposal introduction. Water Corporation provided a letter to City of Armadale to introduce the 
Proposal. 

28 January 2014 Proposal introduction. Water Corporation provided a briefing to City of Armadale to introduce the 
Proposal. 

Member of 
Armadale - Dr Tony 
Buti MLA  

20 December 2013 Proposal introduction. Water Corporation provided a letter to Dr Tony Buti MLA to introduce the 
Proposal. 

28 January 2014 
Proposal briefing with Dr 
Tony Buti MLA 

Dr Tony Buti outlined the following concerns in the Proposal briefing with 
Water Corporation: 

• development in Armadale and clearing of remnant bushland  

• local environment and water issues that was raised by Pat Hart (former 
CoA Councillor, now SE Regional Centre for Urban Landcare 
chairperson) 

• severe congestion of services already present with route alternatives 
(Options 2 & 3). 

The Proposal would appear acceptable if clearing for the pressure main was 
minimised.  Acknowledgement was given regarding: 

• development pressure and the requirement for the Proposal 

• communication between stakeholder and Water Corporation regarding the 
Proposal. 

The proposed alignment is considered suitable due to the minimisation of 
environmental impacts and disturbance to existing services. 

No response/outcome. 
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Stakeholder Date Topic/issue raised Proponent response/outcome 

Member of Gosnells 
– Mr Chris Tallentire 
MLA 

20 December 2013 Proposal introduction. Water Corporation provided a letter to Mr Chris Tallentire MLA to 
introduce the Proposal.   

29 January 2014 
Proposal briefing 
meeting with Mr Chris 
Tallentire 

Mr Chris Tallentire raised general concerns in the Proposal briefing meeting 
with Water Corporation regarding: 

• influence of community engagement on the environmental regulators 
decision to formally assess or not assess the proposal 

• community concern of potential construction of the Keane Rd Strategic 
Link (KRSL) and associated urbanisation of and development pressure on 
BFS342 

• necessity of the alignment in BFS342 

• potential threats to the integrity of the pipeline.  

Queries were also raised regarding: 

• requirements for environmental offsets, given the limited nature of impacts 
currently anticipated. 

The Proposal was considered suitable by Mr Chris Tallentire MLA due to the 
minimisation of environmental impacts and disturbance to existing services.  
Community groups were consulted and no offsets were proposed at this 
stage. 

No response/outcome. 

Member for Darling 
Range – Tony 
Simpson MLA 

19 December 2013 Proposal introduction. Water Corporation provided a letter to Mr Tony Simpson to introduce the 
Proposal.   

31 January 2014 
Proposal briefing 
meeting with Tony 
Simpson MLA 

Tony Simpson provided his support and significance for the Water 
Corporation Proposal due to ‘huge’ development pressure.  Queries were 
raised with Water Corporation regarding timeframes, costings and approval 
uncertainties.  Tony Simpson expressed appreciation of Water Corporation’s 
commitment to engage stakeholders and community groups to ensure any 
concerns were appropriately addressed regarding the Proposal. 

No response/outcome. 

Federal member for 
Canning - Don 
Randall MP 

19 December 2013 Proposal introduction. Water Corporation provided a letter to Mr Don Randall to introduce the 
Proposal.   

5 February 2014 
Proposal briefing 
meeting with Don 
Randall MP 

Water Corporation held a general briefing meeting with Don Randall to 
discuss the Proposal, the current studies being conducted and any 
stakeholder concerns. 

Don Randall expressed appreciation for the briefing meeting with Water 
Corporation, acknowledged the importance of the Proposal, and confirmed 
his support for the proposed pressure main alignment.   

No response/outcome. 

Other Key Stakeholders 

South West 
Aboriginal Land and 
Sea Council 
(SWALSC) 

23 June 2014 provision 
of preliminary 
information and request 
for comment from 
SWALSC 

SWALSC acknowledged receipt of the letter from Water Corporation and did 
not provide any comments. 

No response/outcome.  



   Balannup Wastewater Pressure Main 

WCO16306_01 R001 Rev 1  

15-Nov-16   17 

Stakeholder Date Topic/issue raised Proponent response/outcome 

Bushcare and 
Environmental 
Working Group 

11 June 2014 Water Corporation presented a briefing of the Proposal with the Bushcare 
and Environmental Working Group.  Various issues were raised including 
discussion of alignment alternatives, environmental management concerns, 
groundwater flow and vegetation impacts, and contingency measures. 

Water Corporation considered these comments and provided information 
in the s38 referral and supporting documentation outlining how these 
concerns would be addressed and managed. 

Jandakot Regional 
Park Community 
Advisory Committee 
(JRPCAC) 

9 January 2014 The Water Corporation provided preliminary information about and sought 
comments on the Proposal.  

No response/comment. 

25 February 2014 Water Corporation presented a briefing of the Proposal to JRPCAC.  Various 
issues were raised by JRPCAC including discussion of alignment 
alternatives, concerns for bush forever site impacts, and environmental 
management concerns relating to acid sulfate soil and dieback management. 

Water Corporation considered these comments from JRPCAC and 
provided information in the s38 referral and supporting documentation 
outlining how these concerns would be addressed and managed. 

Urban Bushland 
Council (UBC) 

7, 18 and 25 February 
2014 telephone, email 
and letter 
correspondence relating 
to Proposal with UBC 

UBC stated their opposition to the Proposal and that no development 
proposal within BFS342 was acceptable.  Concern was raised over Water 
Corporation’s past environmental management within BFS342.  UBC 
advised Water Corporation that any briefing offers to UBC affiliates including  
the South East Regional Centre of Urban Landcare (SERCUL), The Friends 
of Forrestdale and The Wildflower Society would not be accepted as “our 
position will not change and the other peak groups will support us in our 
stance” 

No response/comment. 

14 March 2014 meeting 
with UBC 

UBC provided written advice to Water Corporation to formalise UBC’s 
position. 

Issues raised to Water Corporation included: 

• environmental impacts to BFS342 

• alignment alternatives as the alignment through BFS342 and the CCW 
was considered to be a fatal flaw, and other alignment options to the west, 
away from the Pinjarra Plain should have been considered 

• high ASS risk posed by construction that will cause irreversible 
degradation 

• hydrology disruption caused by the Proposal and the potential to cause a 
“dam wall” effect to groundwater 

• risk of untried technique (ploughing) and disruption to the natural soil 
sequence 

• uncertainty over the reason Water Corporation changed their position of 
placing underground pipes outside of BFS342 

• reputational damage to Water Corporation from the degradation of the 
Anstey-Keane wetlands due to the Proposal. 

Water Corporation to consider the issues raised by UBC. 

22 March 2014 meeting 
with UBC 

• the UBC, as the peak community association for urban bushland 
conservation and protection, requested Water Corporation to withdraw its 
option one (alignment option), and any modification of the Proposal within 
BFS342, for construction of the Balannup Pressure Main 

• the summary of points from the 14 March 2014 meeting (above) and 
issues raised by UBC still remained 

• representatives of the UBC again requested a meeting with the CEO Ms 
Sue Murphy concerning those unaddressed matters. 

No response/comment. 
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Stakeholder Date Topic/issue raised Proponent response/outcome 

Anstey-Keane 
Management Group 
(AKMG)  

9 January 2014 letter to 
AKMG 

A letter from the Water Corporation introduced the AKMG membership 
(Friends of Forrestdale, WAPC, Western Power, City of Armadale, Parks and 
Wildlife, Water Corporation). 

No response/comment. 

11 February 2014 
various correspondence 
with AKMG  

Convenor: 

Parks and Wildlife 
Community Bushland 
Coordinator, Urban 
Nature 

Members: 
• Parks and Wildlife 

• City of Armadale 

• Water Corporation 

• Friends of 
Forrestdale President 

• WAPC (Apology) 

• Western Power 
(Apology) 

Water Corporation presented a briefing of the Proposal to AKMG.  Various 
issues were raised by AKMG including discussion of: 

• concerns raised over alignment choice such as alternative pressure main 
routes, whether the alignment could follow the firebreak on the southern 
boundary of BFS342 

• dieback concerns 

• great development pressure on Water Corporation to cater for wastewater 
management requirements 

• potential implications regarding management and restoration practices in 
the publically-owned dampland areas 

• Proposal implications on fauna movement (such as bandicoots and 
kangaroos) 

• construction material and method of installation of the pressure main 

• contingency plans if the Proposal was rejected by the EPA 

• Friends of Forrestdale was against the Proposal and do not wish to see 
any development-related activity within BFS342. 

Water Corporation to consider the issues raised by AKMG in API 
document. 
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4. Environmental studies and survey effort 

Details of environmental studies and surveys undertaken are provided in Table 4-1.  These supporting studies are included in Appendix 2.   

Table 4-1:  Summary of environmental studies and survey 

Factor Consultant Survey/investigations name Study area, type and timing Study standard/guidance and limitations Appendix 

Flora and Vegetation 

Terrestrial Fauna 

ENV Flora, Vegetation and Fauna 
Assessment, Keane Road 

(ENV 2013) 

Survey of proposed and alternate 
alignment through BFS342 

Desktop review and field survey 

Field survey on 19 October 2012 

Report completed March 2013 

The survey was consistent with a single season Level 2 flora and 
vegetation survey in accordance with EPA requirements for 
environmental surveying and reporting for flora and vegetation in 
Western Australia as outlined in the following documents: 

• Guidance Statement No. 51 - Terrestrial Flora and Vegetation 
Surveys for Environmental Impact Assessment in Western 
Australia, June 2004 

• Position Statement No. 3 - Terrestrial biological surveys as an 
element of biodiversity protection, March 2002. 

Single season Level 1 fauna survey was conducted in accordance 
with EPA Guidance Statement No. 56. 

Guidance requirements were met in regards to botanical and 
zoological surveys regarding: 

• experience of staff 

• timing of the survey (in spring which is considered the optimal 
season condition for floristic surveys) 

• survey sampling design and intensity (which considered 
regional and area specific environmental attributes such as 
landform, habitat, vegetation structure, potential for DRF and 
other conservation significant biota) 

• consideration of results from previous environmental 
investigations.   

Targeted or systematic searches were conducted in locations 
likely to support conservation significant flora based on desktop 
and previous investigations.   

Appendix 2 

Heritage Aecom Supporting Documentation: Balannup 
Wastewater Pressure Main 

(Aecom 2014) 

Desktop review NA. Appendix 3 

Inland Waters 
Environmental 
Quality 

Hydrological 

RPS Balannup Wastewater Pressure Main - 
Groundwater Assessment  

(RPS 2014) 

‘EcoPlough Proposal area’ 

Groundwater assessment including 
modelling 

Report written November 2014 

- Appendix 4 
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Factor Consultant Survey/investigations name Study area, type and timing Study standard/guidance and limitations Appendix 

Processes GHD Balannup Sewer Pressure Main, 
Anstey-Keane Dampland Hydrological 
Assessment 

(GHD 2015) 

‘EcoPlough Proposal area’ and 
Anstey-Keane dampland 

Hydrological assessment 

Report written November 2015 

Scoped following consultation with the OEPA and Department of 
Parks and Wildlife. 

Australian Standards, 1993. AS 1726-1993 – Geotechnical Site 
Investigations.  

Appendix 7 

Terrestrial 
Environmental 
Quality 

GHD Report on the Geotechnical, Acid 
Sulfate Soils and Contaminated Sites 
Investigation, Balannup A WWPS and 
Keane Road Pressure Main 

(GHD 2013b) 

Proposal area 

ASS desktop and field investigation in 
June/July 2013 

DER ASS Guideline series (2015a and 2015b). 

Water Corporation Acid Sulfate Soil and Dewatering Management 
Strategy. 

Appendix 5 

GHD Keane Road Pressure Main, Balannup: 
Draft Acid Sulfate Soil and Dewatering 
Management Plan  

(GHD 2014) 

Proposal area 

Draft ASSDMP written April 2014 

DER ASS Guideline series (2015a and 2015b). 

Water Corporation Acid Sulfate Soil and Dewatering Management 
Strategy. 

Limitations:  

• alignment route not finalised. 

Appendix 6 
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5. Assessment of preliminary key environmental factors  

On the basis of the EPA Environmental Assessment Guideline No. 8: Environmental Principles, Factors 

and Objectives (2013b) the Scoping Guideline (EPA 2016) identified the following preliminary key 

environmental factors and potential impacts: 

1. Hydrological processes. 

“Potential effects from construction and operational aspects include the impacts to, and alteration of, 

local hydrological processes, which has the potential to directly impact on the Conservation Category 

Wetland (CCW), known as the Anstey-Keane dampland, and indirectly impact on the adjacent 

groundwater dependent vegetation community identified as Threatened Ecological Community (TEC) 

SCP10a 'shrublands on dry clay flats'.” 

2. Inland waters environmental quality. 

“The key environmental aspects relating to this factor are disturbance of Acid Sulfate Soils during 

construction and the potential for sewage leaks and spills during operation. Potential effects from the 

construction and operation aspects include the impacts to, and alteration of, wetland water quality.” 

3. Flora and vegetation.   

“The key environmental aspect relating to this factor are the direct impacts from clearing of native 

vegetation and the activities associated with the construction of the pipeline. Potential effects from 

construction aspects include the spread of weeds and Dieback (Phytophthora cinnamomi).” 

Potential impacts, mitigation and management measures and the proposed regulatory mechanisms for 

each preliminary key environmental factor, and their relevant environmental studies, are presented in the 

Sections 5.1 to 5.3.  These sections demonstrate that the Proposal will meet the EPA objective for each 

preliminary key environmental factor.   

Preliminary key environmental factors and associated potential impacts mitigation and management 

measures and the proposed regulatory mechanisms are summarised in Table 5-3. 

Environmental factors determined not to be key environmental factors are discussed in Section 6.   

Table 5-1:  Preliminary key environmental factors 

Factor Envelope Environmental Aspect Impact 

Hydrological 
Processes 

Pipeline Pipeline installation and 
physical presence 

• alteration of local hydrological processes, 
which has the potential to directly impact on 
the CCW that covers the majority of BFS342, 
known as the Anstey-Keane dampland 

• indirect impact on the adjacent groundwater 
dependent vegetation community identified 
as TEC SCP10a 'shrublands on dry clay 
flats'. 

Inland Waters 
Environmental 
Quality 

Pipeline Excavation 

Dewatering and recharge 
activities 

Pipeline installation and 
operation 

• impact to groundwater quality from ASS 
disturbance 

• leaks and spills from sewage during 
operation. 

Flora and 
Vegetation 

Pipeline Clearing of native vegetation 

Pipeline installation  

• clearing of TEC SCP10a  and Conservation 
Significant Flora  

• introduction of weed and disease 

• fire. 
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5.1 Hydrological processes 

5.1.1 Background 

The Scoping Guideline (EPA 2016) identified the requirement to describe and assess impacts from the 

installation and physical presence of the pipeline during operations on the local hydrological processes, 

which has the potential to: 

• alteration of local hydrological processes, which has the potential to directly impact on the CCW 

that covers the majority of BFS342, known as the Anstey-Keane dampland 

• indirect impact on the adjacent groundwater dependent vegetation community identified as 

TEC SCP10a 'shrublands on dry clay flats'. 

Two studies were undertaken on the soil, groundwater and surface water to assess the potential impact of 

the Proposal to hydrological processes of the Anstey-Keane dampland (RPS 2014, GHD 2015).  The 

results of these studies were summarised in GHD (2015) to describe the functioning of the Anstey-Keane 

dampland and the impacts (if any) that the installation of the sewer main may have on the hydrological 

function.   

The Anstey-Keane dampland differs from the nearby Forrestdale Lake or Baileys Wetland in that it does 

not contain a body of open water in winter and spring that dries out in summer.  The dampland is a 

vegetated depression where moisture is diffused through the upper soil horizons and not usually visible on 

the surface (GHD 2015).   

Figure 5-1 identifies the location of Proposal in relation to BFS342, the Anstey-Keane dampland and 

TEC SCP10a.   

Dewatering is not proposed within the ‘EcoPlough Proposal area’ as the pipeline will be installed using 

EcoPlough which does not require dewatering or soil excavation.  There will be no drawdown of 

groundwater and therefore no dewatering impact to hydrological processes by the Proposal in the Anstey-

Keane dampland and BFS342 (i.e. ‘EcoPlough Proposal area’). 

Soils 

The proposed wastewater pressure main alignment predominantly consists of Bassendean Sands with a 

thin layer of friable variably cemented iron and/or organic rich sands (coffee rock) located near the 

groundwater table.  The Bassendean Sands are of variable depth and underlain by alluvial clayey, silty 

and sandy soils of the Guildford Formation.  There are also small pockets of peaty sand associated with 

swamps within and in the vicinity of Proposal area (Aecom 2014). 

Soils within the ‘EcoPlough Proposal area’ consist of two distinct geological units consist of (Aecom 2014): 

1. Loose Bassendean Sand to 2.5 m, overlaying medium dense to dense silty sand with thin layers of 

coffee rock at depths between 2.5 m and 3.5 m. 

2. Bassendean Sand (0.5–2.0 m) underlain by Guildford Formation clayey sands that are underlain by 

Guildford Formation sands.   

Soil unit 2 covers approximately 80% of the ‘EcoPlough Proposal area’ starting from the eastern boundary 

including the area adjacent to the TEC SCP10a.  . 

Soil investigation was undertaken by GHD (2015) including review of soil logs from previous local 

investigations and additional investigation of soil at 17 localities throughout Anstey-Keane dampland 

including within the ‘EcoPlough Proposal area’ and the TEC SCP10a (GHD 2015).   

The thickest layers of Bassendean Sand encountered during the hydrological assessment of Anstey-

Keane dampland were encountered in the centre of the TEC SCP10a, near the intersection of Anstey 

Road and Keane Road, and immediately south of the fire access track (GHD 2015).  These areas are 

likely to have the greatest groundwater storage capacity above the underlying clayey soils and represent 

the locations of perched water systems associated with damplands and wetlands (GHD 2015).   
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Detail of the soil testing results including particle size distribution is provided in Appendix 2. 

A geological cross-section of the pipeline alignment within the Anstey-Keane dampland and adjacent to 

TEC SCP10a was developed based on the hydrological assessment findings (GHD 2015) and is 

presented as Figure 5-2.  Figure 5-2 demonstrates that the majority of the pipeline within Anstey-Keane 

dampland would be installed within the Bassendean Sands and underlain by clayey sands that are a 

minimum 1 m in thickness.  Note that the pipeline invert in Figure 5-2 is 1.5 mbgl; however, the pipeline in 

the ‘EcoPlough Proposal area’ will now be installed to a revised maximum invert depth of 1.2 mbgl 

increasing the depth of clayey sands underlying the pipeline. 

The hydrological assessment (GHD 2015) also identified that the clayey sands across Anstey-Keane 

dampland generally comprised of oxidised soils of various thickness between 2–4 mbgl overlying anoxic 

soils.  The presence of the oxidised and anoxic soils demonstrates that the groundwater table seasonally 

fluctuates to and would flow at depths below the 1.2 mbgl pipeline invert.   

Groundwater 

The Proposal lies within the Forrestdale Main Drain catchment within the Perth Proclaimed Groundwater 

Area.  The watertable lies close to the surface throughout the Proposal area, with depth to groundwater 

typically around 2 mbgl and often less following rain (Aecom 2014).  Groundwater levels in the Proposal 

area fluctuate annually by 1.2–2 m, or between 0–4 mbgl (approximate), depending on rainfall quantity 

(Aecom 2014).  In some low lying areas within Anstey-Keane dampland the groundwater table breaks the 

surface and causes local inundation (GHD 2015). 

The hydrological assessment (GHD 2015) concluded that an ephemeral (perched) aquifer system forms in 

Anstey-Keane dampland within the vicinity of TEC SCP10a.  The ephemeral (perched) aquifer system 

forms within the Bassendean Sands above the underlying Guildford Formation clayey sands (GHD 2015).  

The assessment (GHD 2015) also made the following key findings: 

• the thin layer of Bassendean Sand (up to 1.2 m thick) within the ‘EcoPlough Proposal area’ does 

not offer significant water storage 

• groundwater will flow laterally north and south of the ‘EcoPlough Proposal area’ to the adjacent 

lower lying areas of the ephemeral (perched) aquifer where clayey sands are at lower elevations 

including beneath TEC SCP10a 

• given the fresh shallow groundwater quality and maintenance of a downwards hydraulic head 

potential, direct rainfall is likely to be the dominant mechanism and water source for recharge and 

maintenance of the ephemeral (perched) aquifer  

• the top of the perched watertable frequently drops below the pipeline invert level indicating 

frequent drying of the upper part of the clayey sands within the TEC SCP10a.   

Groundwater flow direction within the proposed wastewater pressure main alignment and surrounds is 

variable and generally flows northeast to southeast towards key surface water features including Southern 

River and Forrestdale Lake.   

 

  



Figure 5-1: Wetland, watercourses and location of Threatened Ecological Community SCP10a
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Figure 5–2:  Geological cross-section along portion of Balannup Sewer Pressure Main Alignment  WCO16306_01_R001_RevA_F005-2 Aug-2016  

  

Source: GHD 2015 
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Wetlands and surface water 

The key wetlands within the proposed wastewater pressure main alignment and its immediate surrounds 

are Anstey-Keane dampland and Gibbs Road Swamp System.  The Gibbs Road Swamp System is a 

nationally important wetland.  Anstey-Keane dampland is a Conservation Category Wetland, located within 

the ‘EcoPlough Proposal area’, with relatively intact remnant vegetation (Figure 5-1).  The Proposal area is 

immediately surrounded by: 

• Multiple Use (MU) damplands that have been cleared for agriculture and other development 

• Resource Enhancement (RE) damplands that are seasonally waterlogged, with occasional 

periods of inundation (Aecom 2014).   

CCWs are relatively undisturbed wetlands that retain high ecological values.  The disturbance of a CCW 

through construction activities has the potential to further degrade the wetland and damage habitat vital to 

flora and fauna species (Aecom 2014). 

The key surface water features within 5 km of the Proposal are outlined in Figure 5-1 and include: 

• Baileys Road Branch Drain 

• Forrestdale Lake. 

Baileys Road Branch Drain runs in a north south direction and intersects BFS342, Anstey-Keane 

dampland, TEC SCP10a and the ‘EcoPlough Proposal area’.  Baileys Road Branch Drain was constructed 

with levees to manage regional groundwater and to prevent flooding in urbanised areas.  The drain flows 

full with no free board for a 10 year ARI design flood event and overflows in a 100 year ARI design flood 

event resulting in large volumes of storm water passing into TEC SCP10a and Anstey-Keane dampland 

(GHD 2015).   

The local topography dips towards the alignment of Baileys Road Branch Drain.  Consequently surface 

water generally flows towards the drain which effectively cuts through the dampland (Figure 5-3).  The 

drain is located in the upper Bassendean Sand unit.   

A small catchment divide is noted along the pipeline alignment within the ‘EcoPlough Proposal area’ and 

Anstey-Keane dampland (Figure 5-3) (GHD 2015).  The base of the access track is generally slightly lower 

than the surrounding terrain possibly due to soil movement and compaction arising from vehicle use (GHD 

2015).  Accordingly, surplus surface water arising from the pipeline alignment is likely to shed into the 

adjacent dampland.   

5.1.2 Potential impacts 

Impact on Conservation Category Wetland Anstey-Keane dampland from alteration of local 

hydrological processes 

Based on the description in Section 5.1.1 three potential changes to hydrological process within the 

‘EcoPlough Proposal area’ were identified that have the potential to affect the Anstey-Keane dampland: 

1. The presence of the proposed wastewater pressure main has the potential to create a hydrological 

barrier that could affect lateral or horizontal groundwater flow resulting in a reduction to groundwater 

levels. 

2. Construction of the proposed wastewater pressure main may disrupt the integrity of the clay layer 

below the perched groundwater, which could increase the vertical flow of groundwater resulting in a 

reduction to groundwater levels. 

3. The presence of the proposed wastewater pressure main has the potential to disrupt surface water 

flow resulting in a reduction in the water available to vegetation. 

The ‘Conventional trenching Proposal Area’ is located outside BFS342.  As shown Figure 5-1, along the 

alignment the Anstey-Keane dampland is within the BFS342, particularly in the northeast of the alignment, 

where the boundary of the Anstey-Keane dampland is more than 100 m from the BFS342 boundary (and 

location of the ‘Conventional trenching Proposal Area’).   
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As the flow of groundwater is generally to the east any dewatering to allow construction within eastern 

portion of the ‘Conventional trenching Proposal Area’ is unlikely to affect any hydrological processes within 

the Anstey-Keane dampland due to the separation distance (i.e. more than 100 m).  Any dewatering to 

allow construction in the western portion of the ‘Conventional trenching Proposal Area’ would occur 

hydrologically downgradient the Anstey-Keane dampland and unlikely to affect the hydrological processes 

within the Anstey-Keane dampland.   

As no changes to any hydrological processes within the Anstey-Keane dampland have been identified 

based on the separation distances and location of the ‘Conventional trenching Proposal area’ there are no 

predicted impacts to the Anstey-Keane dampland from the ‘Conventional trenching Proposal area’. 

There are no specific environmental features (i.e. Conservation Category Wetlands or conservation 

significant vegetation communities) that occur within the ‘Conventional trenching Proposal Area’ or that 

could be affected from changes to hydrological processes within the ‘Conventional trenching Proposal 

Area’. 

Creating a hydrological flow-barrier 

The installation of the proposed wastewater pressure main is considered to have the potential to form a 

hydrological flow-barrier, which may affect proximate wetland vegetation including TEC SCP10a.   

A numerical groundwater model was generated in 2014 to assess the potential impact of changes to 

hydrological processes within the Anstey-Keane dampland resulting from the Proposal (RPS 2014).  The 

groundwater model was generated for three installation depth scenarios within the different soil profile 

types using site specific hydrogeological information.  The models predicted groundwater level changes 

immediately adjacent to the alignment would be minimal (< 5 cm) for all three scenarios, indicating 

installation of the proposed pipeline will not have significant direct or indirect impacts on the subsurface 

flows within the Anstey-Keane dampland (RPS 2014).   

The 2015 GHD hydrological assessment involved further soil and groundwater investigation, which also 

supporting the conclusion of the models that installation of the pipeline just above or within the top of the 

clayey sand formation is highly unlikely to have any influence on the horizontal drainage to the perched 

groundwater system in the vicinity of TEC SCP10a (GHD 2015).  Specifically, GHD (2015) made the 

following conclusions on the likely impact on hydrological processes in the Anstey-Keane wetland and 

TEC SCP10a as a result of installing and operating the pipeline: 

1. Installing the pipeline just above or within the top of the clayey sand formation is highly unlikely to 

have any influence on the recharge of or horizontal drainage to the perched groundwater system in 

the vicinity of TEC SCP10a because: 

(a) groundwater would be able to flow below the pipeline and would continue to flow to 

TEC SCP10a from areas surrounding the Proposal area 

(b) surface water flows to TEC SCP10a would not be impacted by the Proposal. 

2. Installing the pipeline into the top 1.2 m of the soil profile just above or within the top of the 6 m thick 

clayey sand formation should still result in sufficient residual thickness to maintain the hydraulic 

integrity of the perched aquifer system.  

3. The pipeline installation is unlikely to pose a risk of increased hydraulic connectivity between the 

perched aquifer system and the underlying confined aquifer system due to the presence of the 6 m 

thick clayey sand formation.  GHD noted that there are pockets of more sandy material within the 

Guildford Formation clayey sand at ~2.5 mbgl and recommended that these lenses should be 

avoided by installing the sewer main higher in the soil profile. 

Impact to the integrity of the clayey soil barrier 

Construction of the proposed wastewater pressure main may disrupt the integrity of the clay layer below 

the perched groundwater, which could increase the vertical flow of groundwater resulting in a reduction to 

groundwater levels. 
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A 6 m thick layer of clayey sands occurs beneath the majority of the pipeline within the dampland; 

however, there are pockets of more sandy material within the Guildford Formation clayey sand at 

~2.5 mbgl.  If the integrity of the clayey sand unit on which the groundwater perches is breached it may 

create a migration pathway from and partial drainage of the perched groundwater table to the underlying 

aquifer. 

These pockets of more sandy material will be avoided where possible by installing the pipeline to a 

maximum depth of 1.2 mbgl to just above or within the top of the 6 m thick clayey sand formation.  It is 

expected the integrity of the ephemeral (perched) aquifer system will not be breached. 

Impact to surface water flow paths 

The presence of the proposed wastewater pressure main has the potential to disrupt surface water flow 

resulting in a reduction in the water available to vegetation. 

Surface levels of the Proposal area will be re-instated to pre-installation levels.  Consequently, surplus 

surface water arising from the ‘EcoPlough Proposal area’ will continue to shed into the dampland as the 

installation of the pipeline will not change the small catchment divide or interrupt surface water flow paths 

in the vicinity of TEC SCP10a (GHD 2015).  

Summary of potential hydrological changes 

No potential impacts to hydrological processes are expected to affect the Anstey-Keane dampland.  

Indirect impact on adjacent groundwater dependent vegetation community TEC SCP10a  

As there will be no potential impacts to hydrological processes are expected to affect the Anstey-Keane 

dampland there will be no indirect impacts to dependent vegetation community TEC SCP10a. 

5.1.3 Mitigation 

Pipeline design  

The pipeline invert has been revised from 1.5 mbgl to 1.2 mbgl to avoid intersecting pockets of sandy 

material within the Guildford Formation clayey sand unit at ~2.5 mbgl.  Raising the pipeline will increase 

the relative thickness of Guildford Formation clayey sand under the pipeline above any sandy pockets.  

This design decreases the risk of breaching the integrity of the ephemeral (perched) aquifer system and 

increasing the hydraulic connectivity (if any) between the perched aquifer system and the underlying 

confined aquifer system.   

The shallow level of cover from the surface to the HDPE pipeline can be accommodated by the high 

tensile strength of the HDPE pipe relative to PVC and because of the lower risk of non-Water Corporation 

soil disturbance works impacting the pipe given its location within BFS342 where other civil works would 

be restricted. 

Proposal location 

A metal tracer will be installed along the proposed wastewater pressure main alignment to efficiently locate 

the pipeline during operations to minimise soil disturbance along the fire access track without impacting 

surface water flows.  Soil disturbance during operations will be further minimised during operations as 

operational (maintenance) components of the pipeline such as joins, scours and air valve pits will not be 

installed within BFS342 or Anstey-Keane dampland thereby limiting the necessity to access BFS342 or 

Anstey-Keane dampland for operational purposes. 

The length of soil disturbance within Anstey-Keane dampland during installation of the HDPE pipeline will 

be minimised to a 2 week period over summer when the likelihood of rainfall events and generation of 

surface water flows is low.   
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Management and monitoring measures 

Proposal design and installation 

During the early design phases the Water Corporation assessed various pipeline installation 

methodologies and designs to avoid direct impacts to groundwater and surface water flows within Anstey-

Keane dampland and BFS342.  The following mitigation measures have summarized below: 

1. Use of an EcoPlough eliminates the requirement to dewater in the ‘EcoPlough proposal area’.  This 

will avoid significant groundwater drawdown impacts to the hydrological processes of the Anstey-

Keane dampland and BFS342.   

2. Installing the HDPE pipeline using EcoPlough over a 2 week summer period when the likelihood of 

rainfall events and surface water flows is low will minimise the extent of soil disturbance during 

construction.   

3. Raising the maximum invert of the HDPE pipeline to 1.2 m to minimise disturbance of the clayey 

sands and avoid creation of a migration pathway from the perched groundwater table to the 

underlying aquifer.   

4. Minimising extent of soil disturbance during operations as operational (maintenance) components of 

the pipeline such as joins, scours and air valve pits will be installed outside Anstey-Keane dampland 

and BFS342 thereby limiting access.  

5. Metal tracer will be installed along the alignment within the ‘EcoPlough Proposal area’ to efficiently 

locate the pipeline during operations and minimise soil disturbance in BFS342. 

6. Groundwater within Anstey-Keane dampland will be monitored prior to, during and following 

construction of the Proposal. 

Management strategies 

An Operating Strategy will be prepared for the construction works within the ‘Conventional trenching 

Proposal area’ and outside the ‘EcoPlough Proposal area’.  The Operating Strategy will outline the 

dewatering approach and management to demonstrate that groundwater levels beneath the Anstey-Keane 

dampland will not be significantly impacted by adjacent dewatering activities.  The Operating Strategy will 

be provided to DoW for approval.  Water Corporation will also obtain a dewatering licence from DoW and 

implement an approved ASSDMP to further mitigate potential impacts to Hydrological Processes within the 

‘Conventional trenching Proposal area’ and ‘EcoPlough Proposal area’.   

Groundwater within Anstey-Keane dampland will be monitored prior to, during and following construction of 

the Proposal via a network of bores including: 

1. Monitoring levels and quality at boreholes A01D, A01S, A05D, A05S, A07, A11, A15, GHD13-

BH06S, GHD13-BH25, Hyd2o-BHAR5 Hyd2o-BHAR6 and Baileys Brach Drain.  The groundwater 

monitoring locations are outlined in Figure B1 of Appendix 2. 

2. Retrieval and analysis of water quality samples for Total Dissolved Solids, Electrical Conductivity, 

Chloride, Calcium (Filtered), (Magnesium Filtered), Potassium (Filtered), Sodium (Filtered), Sulphate 

(Filtered), Anions Total, Cations Total, Ionic Balance, as well as for potential contaminants that could 

emanate through construction and operation of the wastewater pipeline including hydrocarbons, 

nutrients and pathogens. 

Water level and quality data obtained from monitoring will be shared with Parks and Wildlife, DoW and 

community stakeholder groups to: 

• increase the understanding of the hydrological processes associated with the Anstey-Keane 

dampland 

• confirm there are no potential impacts from the installation of the pipeline infrastructure within 

Anstey-Keane dampland.  

A summary of hydrological impacts, mitigation and assessment measures for the Proposal is presented in 

Table 5-3.   
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5.1.4 Impact assessment outcome 

The Proposal has been designed and will be managed to avoid and minimise potential impacts 

(Section 5.1.2) on hydrological processes.  Residual impacts on hydrological processes are not considered 

significant.  

For Hydrological Processes this assessment has considered the following policies: 

• Position Statement 4 identifies the need to maintain the hydrological function of wetlands.  

Consistent with this, Water Corporation considered four alternative construction methodology 

options for the Proposal.  Water Corporation have committed to the use of Conventional 

Trenching and EcoPlough construction methods for the Proposal to mitigate and manage 

potential impacts of the Proposal.  The Proposal will not significantly affect any hydrological 

processes occurring within the Anstey-Keane Dampland and will therefore EPA objective for 

hydrological processes 

• Guidance Statement 33 identifies that the EPA will have a presumption against recommending 

approval for proposals that are likely to have significant adverse impacts on ‘Critical Assets’.  

CCWs and Bush Forever sites are identified as critical assets.  The Proposal is associated with 

the Anstey-Keane Dampland which comprises of CCWs and is a Bush Forever site.  The Anstey-

Keane Dampland hydrological assessment (GHD 2015) demonstrated that the wastewater 

pressure main is aligned on a ridge of elevated Guildford Formation clayey sand along the 

existing fire access at the inferred southern extent of the ephemeral perched aquifer system.  

Installing the wastewater pressure main within this clayey sand formation was highly unlikely to 

have any significant influence on the horizontal drainage to the perched system in the vicinity of 

TEC SCP10a (GHD 2015).  As a result, the Proposal will not significantly affect any conservation 

significant species within the BFS342 or the hydrological processes associated with the CCW.  

The Proposal meets the objective of Guidance Statement 33 as the Proposal is unlikely to have 

significant adverse residual impacts on ‘Critical Assets’.   

Assessment of significant risk: 

• WA environmental offset policies and guidelines were considered to assess the significance of the 

impact.  WA Offset Guidelines identify that: 

∗ significant residual impacts generally relate to any impacts to species, ecosystems, or reserve 

areas protected by statute or where the cumulative impact is already determined to be at a 

critical level  

∗ potentially significant impacts which may require an offset relate to impacts that are likely to 

result in a species or ecosystem requiring protection under statute or increasing the 

cumulative impact to a critical level.  

The Proposal will not result in significant residual impacts to any conservation significant flora species, 

vegetation communities, ecosystems or hydrological processes following the implementation of mitigation 

strategies (outlined in Section 5.1.3); therefore the Proposal does not require offsets. 

The Proposal can be managed to meet the EPA objective for Hydrological Processes as outlined in EPA 

EAG8 (2013b). 

  



 

Figure 5–3:  Topography and surface water catchments 
 

 WCO16306_01_R001_RevA_F005-3 Aug-2016 

 

Source: GHD 2015 
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5.2 Inland waters environmental quality 

5.2.1 Background 

The Scoping Guideline (EPA 2016) identified the requirement to present the outcomes of studies 

undertaken to assess the potential impact to groundwater quality beneath the Anstey-Keane dampland, 

specifically associated with the disturbance/oxidation of ASS during construction and the potential for 

sewage leaks and spills during operation. 

ASS are naturally occurring soils, sediment and peats that contain metal sulfides formed under anoxic 

conditions and have the potential to impact water quality if disturbed and exposed to oxygen.  A review of 

the Department of Environment Regulation (DER) ASS risk mapping indicates that there is a risk of ASS 

occurring within the proposed wastewater pressure main alignment.  Figure 5-4 outlines that the Proposal 

has been mapped as having areas of: 

• ‘High to moderate risk of ASS occurring within 3 m of natural surface soil’ 

• ‘Moderate to low risk of ASS occurring within 3 m of natural soil surface but high to moderate risk 

of ASS beyond 3 m of natural soil surface’.   

GHD (2014) undertook an assessment to understand the potential for disturbance of ASS within the 

proposed waste pressure main alignment and the risk associated with potential dewatering during 

construction.  ASS was confirmed along the proposed wastewater pressure main alignment including 

within BFS342 and Anstey-Keane dampland.  ASS is associated with the black silty sands, grey 

silty/clayey sands, black/brown sandy silt and coffee rock horizons, generally at or below the water table 

(GHD 2014).   

5.2.2 Potential impacts 

Impact to groundwater quality from ASS disturbance 

ASS are benign when in a waterlogged or anoxic state.  However when these soils are exposed to oxygen, 

the iron sulfides oxidise rapidly producing sulfuric acid.  The acidity mobilises metals and other 

contaminants that would otherwise be locked in soil sediments.  Disturbing ASS and exposing it to oxygen 

during excavation and dewatering activities has the potential to cause environmental impacts including 

(GHD 2014): 

• soil acidification 

• adverse changes to the quality of soil and water including acidification of nearby waterways  

• release of hydrogen sulfidic gas which has the potential to reach toxic levels 

• loss of biodiversity in wetlands 

• invasion and dominance of wetlands by acid tolerant plants and plankton species 

• contamination of groundwater resources by acid, arsenic, heavy metals and other contaminants. 

Leaks and spills during operation 

During operation there is potential for hydrocarbon leaks from machinery to impact on surface water and 

groundwater quality. 

During operations there is potential for leakage of sewage from the pipeline which would increase the level 

of nutrients within the groundwater and wetlands, potentially leading to eutrophication, and also release 

pathogens to groundwater that maybe harmful to human health.  

  



Figure 5-4: Acid Sulfate Soils

!(

!(

Forrestdale Lake
Nature Reserve

Collared Street
Pump Station

Waterworks Road
Pump Station

Nic
ho

lso
n R

d

Anste
y R

d

Ranford Rd

Allen
 Rd

Forrest Rd

Keane Rd

Armadale Rd

Harri
sda

le D
r

Broome StCommercia
l Rd

Reilly Rd

Skee
t Rd

Riva Ent

De
w 

St

Talb
ot R

d

Swamp Rd

Dumsday Dr
Lofties St

Matis
on 

St

Bala
nnu

p R
dBenalla Dr

Leake St

Piara Dr

Sout
her

n R
iver

 Rd

Sacred Gld

Wrigh
t Rd

Whitehorse Dr

We
ld 

St

Lauraine Dr

Glob
al A

v

Pallid
 St

Peaceful Vsta

Silvershot Av
Kulbardi Wy

Chiara Av
Vitis L

Riviera Turn

Rave
n W

y

Armadale Rd Svc Rd

Cygnet Pl

Splendid Gdns

Ranford Rd

Armadale RdArmadale Rd

Wright Rd

398500

398500

399000

399000

399500

399500

400000

400000

400500

400500

401000

401000

401500

401500

402000

402000

64
42

00
0

64
42

00
0

64
42

50
0

64
42

50
0

64
43

00
0

64
43

00
0

64
43

50
0

64
43

50
0

64
44

00
0

64
44

00
0

64
44

50
0

64
44

50
0

64
45

00
0

64
45

00
0

64
45

50
0

64
45

50
0

64
46

00
0

64
46

00
0

64
46

50
0

64
46

50
0

Legend
Existing Pressure Main
Baileys Road Branch Drain
Proposed wastewater pressure main alignment

Main Roads
Bush Forever Site 342
TEC SCP10a

!( Sewer Pump Station
Path: Q:\Consult\2016\WCO\WCO16306\ArcMap_documents\R001\Rev B\WCO16306_01_R001_RevB_F005-4.mxd

info@strategen.com.au
www.strategen.com.au

Scale at A4

Source: Aerial: Nearmap 30/06/2016; Roads: MainRoads 2016; ASS: DER 2016; Bush Forever Site: DPL 2016.

Note that positional errors may occur in some areas

0 150 300 450 600 750
m

1:23,000

Coordinate System: GDA 1994 MGA Zone 50

Date: 20/10/2016
Author: DWhite

¹

ASS risk category
High to moderate risk
Moderate to low risk



 Balannup Wastewater Pressure Main 

WCO16306_01 R001 Rev 1  

15-Nov-16   34 

5.2.3 Mitigation 

Pipeline design 

To reduce the risk of leakage in Anstey-Keane dampland the pipeline has been ‘over engineered’ with the 

proposed use of 450 mm HDPE pipe relative to the standard 375 mm PVC.  The HDPE pipe has a 

nominated pressure head of PN16, or 160 m pressure head, that is four times the required design 

standard.  The HDPE pipe is designed for much higher pressures than it will be exposed during operations 

and is suited to the proposed trenchless installation technology.  No weak points such as air or scour 

valves will be installed within BFS342 or Anstey-Keane dampland. 

Construction method 

Based on the proposed pipeline invert levels, it is likely that ASS material will be disturbed as part of the 

construction works.  The extent of ASS disturbance within BFS342 and Anstey-Keane dampland has been 

minimised by the proposed use of EcoPlough within the ‘EcoPlough Proposal area’ which does not require 

dewatering or soil excavation.  Implementation of conventional installation techniques in the ‘Conventional 

trenching Proposal area’ will disturb ASS. 

Management and monitoring measures 

ASSDMP 

A draft ASSDMP has been prepared for the Proposal (GHD 2014) and will be implemented during the 

Proposal for proposed works in the ‘Conventional trenching Proposal area’ and ‘EcoPlough Proposal area’ 

(Appendix 5).  Management arrangements, including requirements to monitor groundwater effluent and 

appropriate treatment procedures for excavated soils deemed to be ASS, and contingency actions have 

been established to ensure potential impacts (Section 5.1.2) related to ASS and contamination are 

managed by DER, Department of Health (DoH) and DoW consistent with legislative and policy 

requirements.  The draft ASSDMP will be finalised when the final design is completed for areas in the 

‘Conventional trenching Proposal area’.  The ASSDMP is subject to DER review and endorsement.   

ASS will be managed in accordance with the DER approved ASSDMP.  ASS management within the 

‘EcoPlough Proposal area’ (i.e. BFS342 and Anstey-Keane dampland) will likely include the following 

actions (Aecom 2014): 

• addition of Aglime to the EcoPlough furrow following initial ripping at a rate of 11 kg per linear 

metre (this rate is based on the maximum net acidity encountered during investigations) 

• the pipe will then be inserted using EcoPlough and soil backfilled (including the blended lime) 

without the requirement for dewatering 

• no material will be excavated or removed from BFS342 during installation 

• an inspection (including photographs) will be undertaken every 250 m to verify the application and 

successful blending.  

The addition of Aglime to the soil is not expected to result in any risk to groundwater quality because (RPS 

2014): 

• any impact to the groundwater chemistry would be slow due to its low solubility, weak base nature 

and low dissociation constant and the groundwater system is likely to be able to buffer any 

addition of bicarbonate to the system 

• the concentration of Aglime in soil is expected to decrease over time following reaction with ASS.   

Monitoring of groundwater levels and quality will be undertaken in accordance with the ASSDMP.  

Groundwater monitoring will also be undertaken as outlined in Section 5.1.3 (Hydrological processes). 

Operating Strategy 

An Operating Strategy will be prepared and dewatering licence attained for the construction works within 

the ‘Conventional Trenching Proposal area’ as outlined in Section 5.1.3 (Hydrological processes). 
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CEMP 

A CEMP will be prepared and implemented to manage the risk of hydrocarbon spills during construction 

contaminating soil and groundwater.  Key actions during construction will include: 

• no refuelling will occur within BFS342 or Anstey-Keane dampland 

• chemicals, including fuel, will not be stored within 100 m of BFS342 or Anstey-Keane dampland 

• fuel and chemicals will be stored in an appropriately bunded compound or facility and in 

accordance with relevant legislation 

• spill response kits will be available at any chemical or fuel storage location, at refuelling points 

and for any works within sensitive areas 

• management of surface water to ensure contaminated run off from the construction site does not 

enter wetland(s).  

A summary of inland waters environmental quality mitigation and assessment measures for the Proposal is 

presented in Table 5-3.   

5.2.4 Impact assessment outcome 

The Proposal has been designed and will be managed to avoid and minimise impacts to groundwater and 

surface water quality within Anstey-Keane dampland.  Residual impacts to Inland Waters Environmental 

Quality are not considered significant and can be managed by other regulatory processes.  

For Inland waters environmental quality this assessment has considered the following policies: 

• Position Statement 4 identifies the need to protect the quality of water that enters wetlands.  

Consistent with this, Water Corporation have adopted the use of the EcoPlough within the 

‘EcoPlough Proposal area’, which removes the need for dewatering and minimises disturbance of 

ASS within the Anstey-Keane Dampland, to mitigate and management the potential ASS impacts 

of the Proposal.  Water Corporation will also implement a draft ASSDMP (GHD 2014) during the 

Proposal in the ‘Conventional trenching Proposal area’ and a CEMP to ensure any predicted 

impacts related to ASS and contamination are managed by Department of Health (DoH) and DoW 

consistent with legislative and policy requirements.  As there is no potential for contamination 

from ASS or risk hydrocarbon spills during construction contaminating soil and groundwater, the 

Proposal will meet the EPA objective for inland waters environmental quality 

• Guidance Statement 33 identifies that the EPA will have a presumption against recommending 

approval for proposals that are likely to have significant adverse impacts on ‘Critical Assets’ and 

identifies that Bush Forever sites are considered critical assets.  The Anstey-Keane Dampland 

hydrological assessment (GHD 2015) demonstrated that hydrological processes and inland water 

quality will not significantly impacted by the Proposal, and there are unlikely to be any significant 

impacts to conservation significant species within the BFS342.  The Proposal meets the objective 

of Guidance Statement 33 as the Proposal is unlikely to have significant adverse impacts on 

‘Critical Assets’.   

The Proposal can be managed to meet the EPA objective for Inland Waters Environmental Quality as 

outlined in EPA EAG8 (2013b).  

5.3 Flora and vegetation 

5.3.1 Background 

The Scoping Guideline (EPA 2016) identified the requirement to describe and assess impacts from 

clearing and/or disturbing native vegetation and potential spread of weeds and dieback during the 

construction of the proposed pipeline. 
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Vegetation within the ‘Conventional trenching Proposal area’ has been cleared within existing road 

reserves.  No native vegetation is proposed to be cleared within the ‘Conventional trenching Proposal area’ 

as part of the Proposal. 

The majority of vegetation within the ‘EcoPlough Proposal area’ has been cleared within the Keane Road 

reserve to create a fire access track.  Native vegetation within and surrounding the Proposal area includes 

vegetation located within and immediately adjacent to BFS342 (Figure 1-1).   

The Proposal area is located within a regional vegetation complex described as ‘Southern River Complex 

– Open woodland of Corymbia calophylla, Eucalyptus marginata, Banksia spp. with fringing woodlands of 

E. rudis, Melaleuca rhaphiophylla along creek beds’ (Aecom 2014).  The Southern River Complex has 

been extensively cleared since European settlement and as of 2013 had an approximate extent of 

11,254.99 ha or 19.69% of its pre-European extent (Aecom 2014).   

A level 2 flora and vegetation survey of the following areas was undertaken in October 2012 (ENV 2013): 

• ‘EcoPlough Proposal area’ 

• a portion (approximately 600 m) of the alignment immediately west of the ‘EcoPlough Proposal 

area’ 

• an alternate alignment to the ‘EcoPlough Proposal area’. 

The survey identified 94 flora taxa, from 76 genera and 30 families within the survey area (ENV 2013).  

Database searches identified 26 conservation significant taxa as potentially occurring in the survey area.  

No Threatened Flora species listed under the EPBC Act or the Wildlife Conservation Act 1950 (WC Act) 

were recorded in the survey.  One species of Priority Flora (Jacksonia gracillima P3) was recorded from 

seven locations within the ‘EcoPlough Proposal area’ (ENV 2013) (Figure 5-5).   

Three vegetation communities were identified and described within the ‘EcoPlough Proposal area’ by ENV 

(2013) as outlined in Figure 5-5 and Table 5-2.  ENV identified that greater than 60% of the survey area 

was cleared and is devoid of native vegetation (Aecom 2014).  ENV (2013) inferred Floristic Community 

Types (FCT) from these vegetation communities based on Gibson et al (1994).  Vegetation association 

‘Ba’ is likely to represent FCT SCP21c-Low lying Banksia attenuata woodlands or shrublands.  This FCT is 

listed as a Priority 3 Priority Ecological Community (PEC) (ENV 2013).  The inferred FCTs are listed in 

Table 5-2. 

Table 5-2:  Vegetation communities in the Proposal area (ENV 2013) 

Figure 5-5 
reference 

Vegetation community Inferred FCT 

MpMr Low Open Woodland of Melaleuca preissiana, Melaleuca 
rhaphiophylla over Regelia ciliata, Kunzea glabrescens, Acacia 
pulchella and Hypolaena exsulca.  

SCP4 – Melaleuca preissiana 
damplands 

Kg Tall Open Scrub of Kunzea glabrescens with Regelia ciliata, 
Melaleuca viminea, Hypolaena exsulca, Baumea juncea and 
Acacia pulchella with scattered Melaleuca preissiana. 

SCP5 – Mixed Shrub 
damplands  

Ba Woodland of Banksia attenuata and Banksia ilicifolia over Kunzea 
glabrescens, Hibbertia subvaginata, Melaleuca thymoides, 
Dasypogon bromeliifolius, Lyginia imberbis and Phlebocarya 
ciliata. 

SCP21c – Low lying Banksia 
attenuata woodlands or 
shrublands (Priority 3 Priority 
Ecological Community)  

Cleared Cleared. NA 

A TEC was identified in the southeast corner of BFS342 during a flora and vegetation survey for the Keane 

Road Strategic Link Public Environmental Review (Aecom 2014).  The TEC is identified as:  

• FCT type SCP10a Shrublands on Dry Clay Flats – species rich community dominated by low 

heathland shrubs and species of Restionaceae and Cyperaceae.  TEC SCP10a is typified by the 

absence of a tree layer and the presence of Banksia telmatiaea, Hakea varia, Verticordia 

densiflora var. densiflora and Chaetanthus aristatus (Aecom 2014). 
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TEC SCP10a is listed as Endangered under WA TEC criteria and Critically Endangered under the 

EPBC Act (as ‘Clay Pans of the Swan Coastal Plain’).  TEC SCP10a was not identified during the level 2 

flora and vegetation survey (ENV 2013).  Parks and Wildlife has provided Water Corporation data formally 

identifying the locality of TEC SCP10a, as outlined in Figure 5-1, demonstrating TEC SCP10a occurs to 

the north and outside the ‘EcoPlough Proposal area’. 

Vegetation condition in the ‘EcoPlough Proposal area’ ranged from completely degraded to excellent (ENV 

2013).  Vegetation clearing for access tracks and fire breaks, recreational vehicle access, urban 

development and weeds within and adjacent to the survey area were the most frequently observed 

impacts on native vegetation (ENV 2013).  Construction of and vehicle movement along the BFS342 fire 

access track has contributed to disturbance and introduction of weeds into adjacent vegetation, reducing 

condition (Aecom 2014). 

The ‘EcoPlough Proposal area’ has been surveyed for dieback several times and results suggest it is 

dieback free and protectable (Aecom 2014). 

Eight species of weeds (introduced flora) were recorded in the ‘EcoPlough Proposal area’ during the flora 

and vegetation survey (ENV 2013).  One Leaf Cape Tulip (*Moraea flaccida) was recorded from within the 

‘EcoPlough Proposal area’ (ENV 2013) and is a Declared Pest in many parts of WA, but not within the City 

of Armadale (Aecom 2014).  One species of Declared Pest (Arum Lily - *Zantedeschia aethiopica) was 

recorded within the survey but outside the ‘EcoPlough Proposal area’ (ENV 2013).  Several other highly 

invasive species were also recorded in the survey.  
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5.3.2 Potential impacts 

In accordance with the Scoping Guideline (EPA 2016) this assessment considers the impacts from 

clearing and/or disturbing native vegetation and potential spread of weeds and dieback during the 

construction of the proposed pipeline. 

Clearing of conservation significant flora and vegetation 

The pipeline alignment with the ‘EcoPlough Proposal area’ traverses through BFS342 along a fire access 

track that is already cleared of native vegetation.  EcoPlough will be used to install the proposed HDPE 

pipeline within the ‘EcoPlough Proposal area’ to avoid impacts associated with conventional trenching 

technology including minimisation of native vegetation clearing. 

The majority of the fire access track is 4 m wide or greater and does not require any clearing or direct 

disturbance of native vegetation to install the proposed HDPE pipeline.  However, there are a few locations 

along the fire access track that are slightly less than the 3.6 m wide EcoPlough track and the adjacent 

vegetation would be impacted (trampled) by the EcoPlough without implementation of management 

measures.  Clearing of vegetation in BFS342 (EcoPlough Proposal area) will be restricted to pruning of 

overhanging branches and removal of whole shrubs where required in the fire access track.   

Impacts to vegetation within BFS342 will be minor including disturbance of up to: 

1. 0.1 ha of native vegetation belonging to the Southern River Complex.  This is a total of 0.0002% of 

the pre-European extent and 0.001% of current extent of this complex.  The loss of up to 0.001% of 

the current extent of the Southern River Complex is not considered significant. 

2. 0.04 ha of PEC (SCP21c Low lying Banksia attenuata woodlands or shrublands, represented by 

vegetation type ‘Ba’).  The loss of up to 0.04 ha of PEC SCP21c is not considered significant as 

SCP21c is known to occur extensively outside the Proposal area within the Harrisdale area and has 

been inferred as occurring within the surrounding Bush Forever sites including sites 262, 342 and 

413 (ENV 2013). 

Eight individuals of Jacksonia gracillima P3 were recorded within the ‘EcoPlough Proposal area’ and could 

potentially be disturbed without implementation of management measures (Figure 5-5). 

TEC SCP10a is located to the north and outside the ‘EcoPlough Proposal area’ and won’t be cleared or 

trampled by the EcoPlough. 

Pipeline installation 

There is an increased risk of construction machinery igniting vegetation and causing a bushfire during 

construction as the proposed work will be undertaken in summer when the groundwater level is at its 

seasonal low.   

There is also potential for the EcoPlough and supporting vehicles to introduce or spread weeds and 

diseases such as dieback in BFS342 without implementation of management measures.  This potential 

impact is additional to the existing risk of weed and disease spread by recreational vehicles and horses 

which currently access the area along the fire access track in an uncontrolled manner. 

5.3.3 Mitigation 

Proposal location 

Direct disturbance to native vegetation will be avoided through: 

• the use of the EcoPlough within BFS342 to avoid the impacts associated with conventional 

trenching technology, including minimisation of native vegetation clearing  

• the location of the proposed wastewater pressure main alignment in the ‘EcoPlough Proposal 

area’ as it will follow the already cleared fire access track.   
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Branches of native vegetation overhanging the fire access track will be pruned and native shrubs removed 

to widen the fire access track to 4 m where necessary and limit the impact to native vegetation.   

Individuals of Jacksonia gracillima P3 will be marked within the ‘EcoPlough Proposal area’ (Figure 5-5) 

prior to works commencing to ensure individuals are avoided.  If pruning of vegetation is required in the 

vicinity of any Jacksonia gracillima individuals, the pruning will be conducted on the opposite side of the 

fire access track.  Individuals of J. gracillima are unlikely to be present on both sides of the fire access 

track (Figure 5-5).  In the unlikely event that J. gracillima are present on both side of the fire access track, 

an arboculturalist will be engaged to advise on the appropriate pruning procedures to ensure health and 

viability of the retained individuals.   

Clearing of any vegetation within the ‘EcoPlough Proposal area’ on the northern side of the fire access 

track immediately adjacent to the boundary of TEC SCP 10a will be avoided through the demarcation of 

the approved clearing boundary. 

Management measures 

CEMP and Dieback Management Plan 

A CEMP and a Dieback Management Plan will be prepared and implemented to manage potential impacts 

during construction.  Key actions during construction will include: 

• hygiene measures, including updated dieback mapping, to prevent the introduction and/or spread 

of weeds and disease into BFS342 

• all plant and machinery will be restricted to the confines of the existing fire access track 

• all plant and machinery will be fitted with appropriate spark arrestors on exhausts 

• no lighting of fires or smoking will be permitted on site 

• consult Department of Fire and Emergency Services prior to the commencement of works and 

remain up informed of daily fire ban status 

• no hot works within the ‘EcoPlough Proposal area’  

• fire fighting equipment is to be on site during all work activities. 

A summary of flora and vegetation mitigation and assessment measures for the Proposal is presented in 

Table 5-3.   

5.3.4 Impact assessment outcome 

Water Corporation have designed and will manage the Proposal to avoid and minimise impact on native 

vegetation and flora in accordance with the objectives of EPA for flora and vegetation.  Residual impacts 

are not considered significant.  

For Vegetation and Flora this assessment has considered the following policies: 

• Environmental Protection Bulletin 20 sets out the EPA’s views and expectations for the design of 

urban and peri-urban development proposals in order to protect naturally vegetated areas.  

Specifically, recommending that developments are located on cleared land.  The Proposal has 

been located within an existing cleared fire access track to minimise clearing (with the exception 

of 0.1 ha needed for access) 

• Guidance Statement 10 identifies the expectation that a proposal be designed to minimise or 

avoid direct loss of bushland consistent with Bush Forever expectations.  The Proposal has been 

located within an existing cleared fire access track to minimise clearing (with the exception of 

0.1 ha needed for access) 

• the Proposal is in accordance with Position Statement 2 as the clearing of all units is less than 

70% of the pre-disturbance extent 

• in accordance with the environmental surveying and reporting requirements stipulated in 

Guidance Statement 51 and Position Statement 3 a single season Level 2 flora and vegetation 

survey was undertaken. 
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Assessment of significant risk: 

• WA environmental offset policies and guidelines were considered to assess the significance of the 

impact.  WA Offset Guidelines identify that: 

∗ significant residual impacts generally relate to any impacts to species, ecosystems, or reserve 

areas protected by statute or where the cumulative impact is already determined to be at a 

critical level  

∗ potentially significant impacts which may require an offset relate to impacts that are likely to 

result in a species or ecosystem requiring protection under statute or increasing the 

cumulative impact to a critical level.  

The Proposal will not result in significant residual impacts to any conservation significant flora species 

vegetation community or ecosystems, therefore the Proposal does not require offsets. 

The Proposal can be managed to meet the EPA objective for Flora and Vegetation as outlined in EPA 

EAG8 (2013b). 

5.4 Summary of environmental impacts 

Table 5-3 summarises the inherent potential environmental impacts (prior to mitigation), the mitigation 

measures as well as an assessment against EPA objectives.   
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Table 5-3:  Summary of impacts, mitigation and assessment   

Inherent Impact 
Environmental 
Aspect 

Mitigation actions to address residual impacts 
Proposed regulatory 
mechanisms for ensuring 
mitigation 

Outcome to demonstrate that Proposal meets EPA 
objective 

Hydrological Processes - To maintain the hydrological regimes of groundwater and surface water so that existing and potential uses, including ecosystem maintenance are protected 

Context 

Soils: 

• predominantly consists of Bassendean Sands underlain at variable depth by alluvial clayey, silty and sandy soils of the 
Guildford Formation with small pockets of peaty sand associated with swamps in vicinity of the Proposal. 

Groundwater: 

• the Proposal lies within the Forrestdale Main Drain catchment within the Perth Proclaimed Groundwater Area. 

Surface water: 

• the key surface water features within 5 km of the Proposal area include: 

* Baileys Branch Drain 

* Southern River 

* Forrestdale Lake. 

Wetlands: 

• the key wetlands within and surrounding the Proposal is Anstey-Keane dampland (CCW) and Gibbs Road Swamp 
System. 

Key assessment findings 

• groundwater is typically shallow throughout the area proposed for the wastewater pressure main alignment with depths 
fluctuating between 0–4 mbgl (approximate) 

• groundwater within the area proposed for the wastewater pressure main and surrounds flows northeast to southeast 
towards Southern River and Forrestdale Lake 

• soils within Anstey-Keane dampland consist of two distinct geological areas: 

* loose Bassendean Sand to 2.5 m, overlaying medium dense to dense silty sand with thin layers of coffee rock at 
depths between 2.5 m and 3.5 m 

* thin layer Bassendean Sand (0.5–2.0 m) overlaying sandy clay/clayey sand 

• an ephemeral (perched) aquifer system forms within Anstey-Keane dampland including the TEC SCP10a; the perched 
aquifer forms within the Bassendean Sands above Guildford Formation clayey sands with limited hydraulic connectivity to 
the underlying superficial aquifer  

• the Guildford Formation clayey sands within the ‘EcoPlough Proposal area’ are ~6 m with some pockets of more sandy 
material occurring where sandy clay/clayey sand is absent 

• approximately 0.2–1.2 m of Bassendean Sand in the ‘EcoPlough Proposal area’ adjacent to TEC SCP10a does not offer 
significant water storage 

• groundwater will flow laterally to areas on both sides of the alignment in the ‘EcoPlough Proposal area’ where clayey 
sands are at lower elevations than those present along the alignment 

• direct rainfall is likely to be the dominant mechanism and water source for recharge and maintenance of the ephemeral 
(perched) aquifer supported by horizontal drainage from the higher lying parts of the clayey sand layer 

• the perched watertable drops below the pipeline invert level indicating frequent drying of the upper part of the clayey 
sands within the TEC SCP10a adjacent to the ‘EcoPlough Proposal area’ 

• soils within Anstey-Keane dampland and BFS342 (i.e. ‘EcoPlough Proposal area’) will not be dewatered to install the 
HDPE pipeline using EcoPlough avoiding significant impact to Hydrological Processes 

• surface water from the ‘EcoPlough Proposal area’ is likely to shed into adjacent areas either side of the alignment into the 
dampland indicating surplus surface water flow paths in the vicinity of TEC SCP10a will not be impacted by the Proposal. 

Potential impacts without mitigation and management measures: 

1. Impact on CCW Anstey-Keane dampland from alteration of local hydrological processes: 

• the presence of the proposed wastewater pressure main has the potential to create a hydrological barrier that could affect 
lateral or horizontal groundwater flow resulting in a reduction to groundwater levels 

• construction of the proposed wastewater pressure main may disrupt the integrity of the clay layer below the perched 
groundwater, which could increase the vertical flow of groundwater resulting in a reduction to groundwater levels 

• the presence of the proposed wastewater pressure main has the potential to disrupt surface water flow resulting in a 
reduction in the water available to vegetation 

• increase hydraulic connectivity of the perched groundwater table to the underlying confined aquifer may occur if an 
adequate residual thickness of clayey soils below the pipeline invert is not maintained and the perched system is 
breached during installation 

• groundwater and surface water flow within Anstey Keane dampland and to TEC SCP10a is not expected to be impeded 
by the physical pipeline presence in the ‘EcoPlough Proposal area’ because: 

* the ephemeral (perched) aquifer system that provides groundwater to TEC SCP10a is recharged directly by rainfall 
and by drainage from areas surrounding the Proposal area 

* there is a small local drainage divide along the ‘EcoPlough Proposal area’ indicating surplus surface water flow paths 
in the vicinity of the TEC will not be impacted by the Proposal. 

Pipeline 
installation and 
physical presence 

Avoidance 

• during the early design phases the Water Corporation 
assessed various pipeline installation methodologies 
and designs to avoid direct impacts to groundwater and 
surface water flows within Anstey-Keane dampland and 
BFS342: 

* soils within the ‘EcoPlough Proposal area’ will not 
be dewatered avoiding significant groundwater 
drawdown impacts to the hydrological processes of 
the Anstey-Keane dampland and BFS342 

* minimising the extent of soil disturbance during 
construction by installing the HDPE pipeline using 
EcoPlough over a 2 week summer period when the 
likelihood of rainfall events and surface water flows 
is low 

* raising the maximum invert of the HDPE pipeline to 
1.2 m to minimise disturbance of the clayey sands 
and avoid creation of a migration pathway from the 
perched groundwater table to the underlying aquifer 

* minimising extent of soil disturbance during 
operations as operational (maintenance) 
components of the pipeline such as joins, scours 
and air valve pits will be installed outside Anstey-
Keane dampland and BFS342 thereby limiting 
access.  

Minimisation and monitoring 

• a metal tracer will be installed along the alignment 
within the ‘EcoPlough Proposal area’ to efficiently locate 
the pipeline during operations and minimise soil 
disturbance in BFS342 

• groundwater within Anstey-Keane dampland will be 
monitored prior to, during and following construction of 
the Proposal. 

• future Ministerial Statement 
under EP Act 

• DER – ASSDMP 

• For area of trenching 
outside BFS342 within the 
‘Conventional trenching 
Proposal area’: 

* DoW - dewatering 
licence under Section 
5C and 26D of RiWI Act 
1914 to minimise 
dewatering impacts 

* dewatering system and 
operating strategy in 
accordance with 
Operational Policy 5.08 
– submit to DoW for 
approval. 

The following EPA Policies are considered in meeting the 
EPA objective for Hydrological Processes: 

• Position Statement No 4. - Environmental Protection of 
Wetlands November 2004 

• Guidance Statement No. 33 - Environmental Guidance 
for Planning and Development, May 2008 

• The following EPA policies are not considered relevant 
as the Proposal does not have a significant residual 
impact: 

* WA Environmental Offsets Policy. September 2011. 
Government of Western Australia 

* WA Environmental Offsets Guidelines.  August 
2014. Government of Western Australia 

* Environmental Protection Bulletin No. 1 - 
Environmental Offsets. August 2014. 

Hydrological assessments have been undertaken to 
determine potential hydrological impacts resulting from 
Proposal (RPS 2014, GHD 2015).  These hydrological 
assessments have provided recommendations to help 
inform mitigation measures outlined in Section 5.1.3 to 
avoid potential residual impacts from the Proposal.  
Following the application of mitigation measures (such as 
Proposal design and method of installation) and the 
implementation of an ASSDMP, CEMP and Operating 
Strategy to manage potential impacts from soil excavation 
and dewatering outside the Anstey-Keane dampland, the 
Proposal is not expected to alter the hydrological process 
of groundwater and surface water flows or result in 
significant residual impacts to the conservation values 
residing within the CCWs and BFS342 of the Anstey-
Keane dampland.  In addition, other regulatory processes 
such as the future Ministerial Statement under the EP Act 
and dewatering licence further manage the potential 
impacts from soil excavation and dewatering outside 
Anstey-Keane dampland to hydrological processes from 
the Proposal. 

Outcome: 

Position Statement 4 identifies the need to maintain the 
hydrological function of wetlands.  As the Proposal will not 
significantly affect any hydrological processes occurring 
within the Anstey-Keane Dampland, the Proposal will 
meet the EPA objective for hydrological processes. 

Guidance Statement 33 identifies that the EPA will have a 
presumption against recommending approval for proposal 
that are likely to have significant adverse impacts on 
‘Critical Assets’ and identifies that Bush Forever sites are 
considered critical assets.  The assessment of 
hydrological processes identified that hydrological 
processes will not be significantly affected and the 
Proposal will not significantly affect any conservation 
significant species.  Therefore the Proposal meets 
Guidance Statement 33. 
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Inherent Impact 
Environmental 
Aspect 

Mitigation actions to address residual impacts 
Proposed regulatory 
mechanisms for ensuring 
mitigation 

Outcome to demonstrate that Proposal meets EPA 
objective 

Inland Waters Environmental Quality - To maintain the quality of groundwater and surface water, sediment and biota so that the environmental values, both ecological and social, are protected. 

Context 

Refer to Hydrological Processes section. 

Key assessment findings 

• ASS occurs within the area proposed for the wastewater pressure main alignment including within BFS342 and Anstey-
Keane dampland 

• perched aquifer within Anstey-Keane dampland. 

Potential Impacts without mitigation 

Surface Water: 

• contamination of surface water via contaminated runoff or hydrocarbon/chemical spills. 

Groundwater: 

• contamination of groundwater via hydrocarbon/chemical spills 

• groundwater drawdown reducing groundwater quality via disturbance of ASS mobilising contaminants 

• potential pipe leaks reducing groundwater quality mobilising contaminants 

• groundwater table drawdown affecting the hydrological regimes of wetlands 

• dewatering activities to impact water quality of wetlands. 

Excavation 

Dewatering and 
recharge activities 

Pipeline 
installation and 
operation 

Avoidance 

Use of EcoPlough will avoid having to dewater soils in 
BFS342 and Anstey-Keane dampland. 

Minimisation 

• ASS disturbance within BFS342 and Anstey-Keane 
dampland will be limited with use of EcoPlough within 
the ‘EcoPlough Proposal area’ 

• a draft ASSDMP has been prepared for the 
management of ASS in both the ‘EcoPlough Proposal 
area’ and the ‘Conventional trenching Proposal area’.  
The ASSDMP will include requirements to monitor 
groundwater dewatering effluent.  The document will be 
approved by DER prior to implementation 

• HDPE rather than standard PVC will be used to install 
the pipeline in BFS342 and Anstey-Keane dampland to 
reduce the likelihood of any leaks during operations 

• no pipeline weak points such as air or scour valves will 
be installed within the ‘EcoPlough Proposal area’ 

• a CEMP will be prepared and implemented to manage 
the risk of hydrocarbon spills during construction 
contaminating soil and groundwater.  Key actions during 
construction will include: 

* no refuelling will occur within the BFS342 or Anstey-
Keane dampland 

* chemicals, including fuel, will not be stored within 
100 m of the BFS342 or Anstey-Keane dampland 

* fuel and chemicals will be stored in an appropriately 
bunded compound or facility and in accordance with 
relevant legislation 

* spill response kits will be available at any chemical 
or fuel storage location, at refuelling points and for 
any works within sensitive areas 

* management of surface water to ensure 
contaminated run off from the construction site does 
not enter wetland(s). 

• monitoring of groundwater will also be undertaken to 
monitor hydrological processes within Anstey-Keane 
dampland. 

• future Ministerial Statement 
under EP Act 

• DER – ASSDMP 

• For area of trenching 
outside BFS342 within the 
‘Conventional trenching 
Proposal area’: 

* DoW - dewatering 
licence under Section 
5C and 26D of RiWI Act 
1914 to minimise 
dewatering impacts 

* Dewatering system and 
operating strategy in 
accordance with 
Operational Policy 5.08 
– submit to DoW for 
approval. 

The following EPA Policies are considered in meeting the 
EPA objective for Inland Waters Environmental Quality: 

• Position Statement No 4. - Environmental Protection of 
Wetlands, November 2004 

• Guidance Statement No. 33 - Environmental Guidance 
for Planning and Development, May 2008. 

Desktop and field ASS assessments (GHD 2013b, 
GHD 2014, GHD 2015, RPS 2014) have been undertaken 
to understand the potential for disturbance of ASS within 
the area for the proposed waste pressure main alignment 
and the risk associated with potential dewatering during 
construction.  Mitigation measures (outlined in 
Section 5.2.3) associated with Proposal design, location 
and installation methods have been developed to avoid 
potential residual impacts of ASS disturbance from the 
Proposal.  Following the application of mitigation 
measures and the implementation of an ASSDMP, CEMP 
and Operating Strategy to manage potential impacts from 
soil excavation and dewatering outside the Anstey-Keane 
dampland, the Proposal is not expected to have any 
significant residual impacts to inland water environmental 
quality associated with the Anstey-Keane dampland.   

In addition, other regulatory processes such as the future 
Ministerial Statement under the EP Act and dewatering 
licence further manage the potential impacts from soil 
excavation and dewatering outside Anstey-Keane 
dampland to inland waters from the Proposal. 

Outcome: 

Position Statement 4 identifies the need to protect the 
water quality of water that enters wetlands.  As no 
dewatering will occur within the Anstey-Keane Dampland 
there is no potential for contamination from ASS and the 
Proposal will meet the EPA objective for inland waters 
environmental quality. 

Guidance Statement 33 identifies that the EPA will have a 
presumption against recommending approval for proposal 
that are likely to have significant adverse impacts on 
‘Critical Assets’ and identifies that Bush Forever sites are 
considered critical assets.  The assessment of inland 
waters identified that hydrological processes and inland 
water quality will not be significantly affected and the 
Proposal will not significantly affect any conservation 
significant species.  Therefore the Proposal meets 
Guidance Statement 33. 
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Inherent Impact 
Environmental 
Aspect 

Mitigation actions to address residual impacts 
Proposed regulatory 
mechanisms for ensuring 
mitigation 

Outcome to demonstrate that Proposal meets EPA 
objective 

Flora and vegetation – To maintain representation, diversity, viability and ecological function at the species, population and community level. 

Context/Key Survey Findings 

• 94 flora taxa were identified within the ’EcoPlough Proposal area’ and ‘Conventional trenching Proposal area’ 

• 26 conservation significant taxa potentially occur in the ’EcoPlough Proposal area’ and ‘Conventional trenching Proposal 
area’ 

• no threatened flora recorded within ’EcoPlough Proposal area’ and ‘Conventional trenching Proposal area’ 

• vegetation immediately adjacent to the BFS342 fire access track is in Excellent condition 

• Priority 3 Jacksonia gracillima was recorded at 8 locations within the ’EcoPlough Proposal area’ (Figure 5-5) 

• one TEC (SCP10a Shrublands on Dry Clay Flats –Endangered) has been recorded outside the Proposal area within 
BFS342  

• one PEC (SCP10a SCP21c Low lying Banksia attenuata woodlands or shrubland) has been recorded within and adjacent 
to the Proposal area within BFS342 

• no Phytophthora Dieback infestations recorded within BFS342 

• proposed pipeline alignment intersects BFS342 

• 8 species of weeds (introduced flora) recorded along BFS342 fire access track. 

Impacts  

• disturbance of up to 0.1 ha of native vegetation within BFS342 

• up to 0.04 ha of PEC (SCP21c Low lying Banksia attenuata woodlands or shrublands) may be pruned or trampled 

• SCP10a TEC will not be directly impacted by Proposal 

• increased risk of ignition and bush fire during construction 

• potential to introduce or spread weeds and diseases such as dieback. 

For Vegetation and Flora this assessment has considered the following policies: 

• Environmental Protection Bulletin 20 sets out the EPA’s views and expectations for the design of urban and peri-urban 
development proposals in order to protect naturally vegetated areas. Specifically, recommending that developments are 
located on cleared land.  The Proposal has been located within an existing cleared fire access track to minimise clearing 
(with the exception of 0.1 ha needed for access 

• Guidance Statement 10 identifies the expectation that proposal be designed to minimise or avoid direct loss of bushland 
consistent with Bush Forever expectations.  The Proposal has been located within an existing cleared fire access track to 
minimise clearing (with the exception of 0.1 ha needed for access 

• the Proposal is in accordance with Position Statement 2 as the clearing of all units is less than 70% of the pre-disturbance 
extent. 

Clearing of native 
vegetation  

Pipeline 
installation 

Avoidance 

• use of the EcoPlough within the ’EcoPlough Proposal 
area’ to avoid impacts associated with conventional 
trenching technology including minimisation of native 
vegetation clearing 

• marking and avoiding all individuals of J. gracillima 
within the ’EcoPlough Proposal area’ 

• avoiding clearing of any vegetation within the boundary 
of TEC SCP 10a. 

Minimisation 

• during the early design phases the Water Corporation 
considered three alternate pipeline alignments and 
determined the proposed route would minimise clearing 
of native vegetation within BFS342 

• preparation and implementation of a CEMP and 
Dieback Management Plan to manage impacts during 
construction.  Key actions during construction will 
include: 

* hygiene measures, including updated dieback 
mapping, to prevent the introduction and/or spread 
of weeds and disease into BFS342 

* all plant and machinery will be restricted to the 
confines of the existing fire access track 

* all plant and machinery will be fitted with appropriate 
spark arrestors on exhausts 

* no lighting of fires or smoking will be permitted on 
site 

* consult Department of Fire and Emergency Services 
prior to the commencement of works and remain up 
informed of daily fire ban status 

* no hot works within BFS342 

* fire fighting equipment is to be on site during all 
work activities. 

* in the unlikely event that J. gracillima are present on 
both side of the fire access track, an arboculturalist 
will be engaged to advise on the appropriate 
pruning procedures to ensure health and viability of 
the retained individuals.   

Residual Impacts 

• clearing up to 0.04 ha of PEC SCP21c. 

• future Ministerial Statement 
under EP Act. 

The following EPA Policies are considered in meeting the 
EPA objective for Inland waters: 

• Environmental Protection Bulletin No 20 - Protection of 
naturally vegetated areas through planning and 
development, December 2013 

• Guidance Statement No. 10 - Levels of Assessment of 
Proposals affecting natural areas within the system 6 
region and Swan Coastal Plain portion of the system 1 
region,  June 2006 

• Position Statement No. 3 - Terrestrial biological surveys 
as an element of biodiversity protection. March 2002 

• Position Statement No. 2 - Environmental Protection of 
Native Vegetation, December 2000. 

Following the application of mitigation measures outlined 
in Section 5.3.3, the Proposal is expected to result in the 
removal of up to 0.1 ha of native vegetation within BFS342 
and up to 0.04 ha of PEC (SCP21c Low lying Banksia 
attenuata woodlands or shrublands).  The residual 
impacts of clearing up to 0.04 ha of PEC SCP21c is not 
significant as the clearing amount is not expected to alter 
the conservation status or viability of PEC (SCP21c Low 
lying Banksia attenuata woodlands or shrublands) or have 
a significant effect on the representation of vegetation at a 
local or regional level.  The location of the clearing is also 
within an existing firebreak.   

The Proposal has been designed through the adoption of 
a less invasive construction method (EcoPlough) and will 
be managed through the implementation of a CEMP and 
Dieback Management Plan to avoid or minimise impact on 
vegetation and flora within the Anstey-Keane dampland.   

In addition, the future Ministerial Statement under the 
EP Act will also be used to manage the potential impacts 
to flora and vegetation from the Proposal.  

The Proposal can be managed to meet the EPA objective 
for Flora and Vegetation. 
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6. Other environmental factors 

The EPA Scoping Guideline did not identify any ‘other’ environmental factors that have the potential to be 

affected by the Proposal.  Water Corporation did not identify any additional environmental factors during 

their own investigations.   

7. Principles of the Environmental Protection Act  

The EP Act identifies a series of principles for environmental management.  The environmental principles 
are the highest level goals that a proposal or scheme must meet in order to be found environmentally 
acceptable by the EPA.  The Water Corporation has considered these principles listed in EAG 8 (EPA 
2015a) in relation to the development and implementation of the Proposal.  Table 7-1 outlines how the 
principles relate to the Proposal.  

Table 7-1:  EP Act principles  

Principle How it will be address by the proposal 

Precautionary principle 

Where there are threats of serious irreversible damage, 
lack of full scientific certainty should not be used as a 
reason for postponing measures to prevent environmental 
degradation. 

In the application of the precautionary principle, decisions 
should be guided by: 

1. Careful evaluation to avoid, where practicable, serious 
or irreversible damage to the environment; and 

2. An assessment of the risk weighted consequences of 
various options. 

The Proposal has used existing environmental data during 
design and has supplemented it with a series of studies 
that are identified in Section 4 and the findings outlined in 
Section 5.   

The final route alignment was selected to minimise the 
potential environmental impacts of the Proposal.  The 
Water Corporation has maintained close correspondence 
with relevant government agencies to minimise any 
uncertainty surrounding the environmental impact of the 
proposal.   

Detailed design plans, construction management plans 
and post construction management plans will avoid or 
minimise impacts on identified constraints.   

Intergenerational equity 

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

The Proposal can be designed and implemented without 
significant impacts on the health, diversity or productivity 
of the environment.   

The Proposal will provide adequate health services for 
future generations. 

Conservation of biological diversity and ecological integrity 

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

Survey work has been used to identify and confirm the 
range and condition of the environmental factors within 
and surrounding the Proposal area.  The findings indicate 
that with appropriate design, including use of EcoPlough 
technology, and management plans that no likely 
significant biodiversity or ecological impacts will result 
from the proposed development at local or regional 
scales.   

Improved valuation, pricing and incentive mechanisms 

1. Environmental factors should be included in the 
valuation of assets and services.  

2. The polluter pays principle – those who generate 
pollution and waste should bear the cost of 
containment, avoidance or 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 structures, including market 
mechanisms, which benefit and/or minimise costs to 
develop their own solutions and responses to 
environmental problems. 

Environmental factors were considered when evaluating 
options. 

Water Corporation has assessed the environmental 
constraints of different options to determine the best 
option for the viability of the wastewater network. 

Environmental constraint avoidance and management 
costs have been considered in the design of the Proposal.  
The proposed construction methodology for the pressure 
main through BFS342 is more expensive than standard 
construction methodology. 
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Principle How it will be address by the proposal 

Waste minimisation 

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

Waste will be minimised during construction by adopting 
the hierarchy of waste controls; avoid, minimise, reuse, 
recycle and safe disposal.  Excavated material not 
suitable for reuse will be disposed of according to the 
relevant management plans, guidelines and legislation as 
they apply.   

The risk of sewage overflow will be minimised by ensuring 
the wastewater pumping system has sufficient capacity.  
Implementation of the Proposal will reduce the generation 
of odour at the existing Collared Street PS. 

8. Conclusion 

8.1 Proponents conclusion 

Avoidance has been a key approach for the Water Corporation in managing the potential environmental 

impacts associated with the Proposal.  Water Corporation undertook to an initial assessment to identify the 

environmental, social and economic impacts of possible pipeline alignment routes.  The selection of the 

proposed alignment and installation technologies avoids and minimises impacts to the following key 

environmental factors which substantially reduces the impact of the Proposal, while achieving the 

infrastructure upgrade objectives:   

• hydrological processes (groundwater and surface water) within BFS342 and Anstey-Keane 

dampland will be maintained 

• inland water quality, disturbance of ASS outside BFS342 will not affect groundwater quality water  

• flora and vegetation, clearing within BFS342 will be minimal (~0.1 ha) to improve access along an 

existing fire access track. 

Preliminary key environmental factors have been considered against EPA objectives and relevant 

guidelines.  Through the actions and controls identified within the design of the Proposal to avoid, manage 

and mitigate the potential environmental impacts (including the CEMP, ASSDMP and Dieback 

Management Plan), the Proposal is expected to meet the EPA objectives.   

Offsets are not considered necessary for the Proposal as the residual environmental impacts of the 

Proposal are considered insignificant.   

Water Corporation has undertaken comprehensive stakeholder consultation throughout the planning of the 

Proposal (see Section 3).  Consultation will continue to develop as the Proposal progresses into the 

detailed design, construction and operational phases of the project.   

8.2 Application of the significance framework 

The information provided in the key environmental factor assessment table (Table 5-3) has been 

integrated into a conceptual illustration (Figure 8-1) in accordance with EAG14 (EPA 2015b) to provide an 

overview of important environmental assessment considerations and conclusions.  The figure is 

conceptual only and illustrates the Water Corporation’s view of the level of uncertainty remaining and the 

mitigation measures which are to be adopted to provide confidence to the EPA that its objectives for each 

‘key’ environmental factor will be met.   
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Figure 8-1:  Proponent’s conceptual application of the EPA’s Significance Framework
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