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Executive Summary 

Collie Water are proposing to develop the Myalup-Wellington Project Stage 1 ‘above dam works’ (the 
Proposal).  The Myalup-Wellington Project is an industry-led initiative to reduce salinity in Wellington Dam, 
Western Australia’s second largest water reservoir.  The Myalup-Wellington Project is a major component 
of the State Government’s Water for Food program, which has the primary objective of doubling the 
economic value of agricultural production to regional economies by 2050.  The Project is jointly funded by 
the Federal and State Governments, Collie Water and private investment.  

The Proposal involves reducing the flow of high salinity river water entering Wellington Dam, to improve 
the quality of dam water for irrigation.  Intermittent saline river flows will be extracted from the Collie River 
East Branch, then pumped into the disused Muja mine ‘Z’ pit.  The stored water along with surplus mine 
dewater will be pumped to a Water Treatment Plant for treatment including desalination.  Brine generated 
from the desalination process will be pumped to Collie Power Station for disposal via an existing pipeline 
and ocean outfall.  Reject wastewater will be pumped back to Muja ‘Z’ pit for recycling as feedwater.  
Treated potable water will be supplied to the Water Corporation via a pipeline to Harris River Dam.   

The Proposal will be owned and operated by Collie Water, as a licensed service provider under the Water 
Services Act 2012.   

Table ES1 and Table ES-2 provide a summary of the Proposal and the extent of its physical and 
operational elements. Table ES3 provides a summary of potential impacts, proposed mitigation and 
outcomes for the Proposal. 

Table ES-1:  Proposal summary table 
Proposal title Myalup-Wellington Dam Project 

Proponent name Collie Water. 

Short description Extraction of saline river water from Collie River East Branch to reduce salinity in Wellington 
Dam, to improve the quality of water for irrigated agriculture in the Collie River Irrigation 
District.  Treatment and reuse of saline water for potable water supply to Harris Dam. 

Tables ES-2:  Physical and operational elements 
Element Location Proposed extent 

Physical elements 
Buckingham weir and pump station, Centaur 
Road pump station, Water Treatment Plant, 
potable water outfall to Harris Dam, 
commissioning water outfall to Collie River, 
water transmission pipelines and associated 
infrastructure. 

Figure 1-2 Clearing of approximately 9.4 ha of native vegetation 
within a Development Envelope of approximately 
306.4 ha. 

Operational elements 
Collie River East Branch saline extraction. Figure 1-2 • Average of approximately 9 GL/year. 

• No more than 400 ML/day, maintaining minimum 
1.0 ML/day (November-June) or 3.5 ML/day (July-
October) environmental flows. 

Table ES-3:  Summary of potential impacts, proposed mitigation and outcomes 
Element Description 

Flora and vegetation 
EPA objective To protect flora and vegetation so that biological diversity and ecological integrity are 

maintained. 
Policy and guidance Flora and vegetation surveys that have informed planning for the Proposal have been 

conducted in accordance with the Technical Guidance - Flora and Vegetation Surveys for 
Environmental Impact Assessment (EPA 2016b) and the Environmental Factor Guideline: 
Flora and Vegetation (EPA 2016a). 
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Element Description 

Potential impacts • Clearing a maximum of 9.37 ha of native vegetation, including 8.13 ha of remnant 
vegetation and 1.24 ha of minesite rehabilitation.  Native vegetation is approximately 61.5% 
in an Excellent to Good condition and 38.5% in a Degraded to Completely Degraded 
condition. 

• Native vegetation is representative of a range of vegetation complexes that are retained 
and reserved at well above the Government targets of 30% and 15%, respectively, of their 
pre-European extent. 

• The Proposal will not impact any vegetation associated with a geomorphic wetland, or 
nationally or internationally listed wetlands. 

• The Proposal is not expected to impact on any threatened or priority ecological 
communities or any threatened or priority flora species. 

• Temporary, localised dewatering during construction (if required) is not expected to 
significantly impact groundwater dependent vegetation. 

• Saline water extraction from the Collie River is not expected to significantly impact 
downstream riparian vegetation. 

Mitigation  Avoid:  
• Clearing proposed within and adjacent to existing cleared land associated with agricultural 

paddocks, mine waste dumps, powerline corridors, roads and access tracks; avoiding 
intrusion into or fragmentation of patches of native vegetation. 

• Avoiding clearing of riparian vegetation via directional drilling beneath the Collie River and 
Harris River. 

Minimise: 
• Detailed design of pipeline alignments to minimise clearing of native vegetation, particularly 

riparian / wetland vegetation and large trees. 
• Clear demarcation of all threatened and priority species known to occur within and adjacent 

to the DE to avoid accidental clearing. 
• Implementation of a Construction Environmental Management Plan (CEMP), including:  

* Clearing and access control measures (such as demarcation of clearing boundaries). 
* Weed and dieback hygiene. 
* Landscaping of earth-worked areas. 
* Erosion and sediment control. 
* Waste and fire management. 
* Topsoil management. 
* Dust control. 
* Tree and vegetation retention where possible. 
* Rehabilitation of temporary construction areas. 

• Additional dieback assessment for portions of the DE that were not covered by the previous 
assessment (Glevan 2017), to inform development of the dieback hygiene management 
plan. 

• Dieback hygiene management plan subject to the review and advice of DBCA. 

Rehabilitate: 
Approximately 7.40 ha (79%) of the native vegetation to be cleared will rehabilitated. 

Outcomes Residual Impact: 
Not significant. 

Terrestrial fauna 
EPA objective To protect terrestrial fauna so that biological diversity and ecological integrity are maintained. 
Policy and guidance The fauna survey that has informed the planning of the Proposal has been conducted in 

accordance with the Technical Guidance – Terrestrial fauna surveys (EPA 2004) and the 
Environmental Factor Guideline: Terrestrial Fauna (EPA 2016c).  The black cockatoo habitat 
assessment has been conducted in accordance with the EPBC Act referral guidelines 
(DSEWPaC 2012). 
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Element Description 

Potential impacts Clearing of habitat for conservation significant species, including: 
• 7.3 ha of medium to low quality habitat for black cockatoos, including ten potential breeding 

trees (no suitable hollows) 
• 8.4 ha of habitat for Chuditch (Dasyurus geoffroii) (via scats)  
• 7.8 ha of habitat for Western Ringtail Possum (Pseudocheirus occidentalis)  
• 7.8 ha of habitat for Southern Brush-tailed Phascogale (Phascogale tapoatafa wambenger) 
• up to 8.6 ha of habitat for Priority 4 species including Western Brush Wallaby (Macropus 

irma), Western False Pipistrelle (Falsistrellus mackenziei), Southern Brown Bandicoot 
(Isoodon obesulus fusciventer) and Dell’s Skink (Ctenotus delli).  

Construction activities have potential to impact on adjacent fauna habitat through erosion, 
uncontrolled access, dust deposition, and through the spread of weeds and dieback. 

Mitigation  Avoid:  
• Clearing proposed within and adjacent to existing cleared land associated with agricultural 

paddocks, mine waste dumps, powerline corridors, roads and access tracks; avoiding 
intrusion into or fragmentation of patches of native vegetation. 

• Avoiding clearing of riparian vegetation via directional drilling beneath the Collie River and 
Harris River. 

Minimise: 
• Detailed design of pipeline alignments to minimise clearing of native vegetation, particularly 

riparian / wetland vegetation and large trees. 
• Clear demarcation of all threatened and priority species known to occur within and adjacent 

to the DE to avoid accidental clearing. 
• Implementation of a CEMP, including:  

* Clearing and access control measures.  
* Staff inductions regarding fauna management.  
* Fauna spotter/handler engaged to identify and remove fauna prior to and during 

clearing. 
* Reporting of any injured fauna to Wildcare Helpline. 
* Weed and dieback hygiene. 
* Erosion and sediment control. 
* Waste and fire management. 
* Topsoil management. 
* Dust and noise control. 
* Rehabilitation of temporary construction areas. 

• Additional dieback assessment for portions of the DE that were not covered by the previous 
assessment (Glevan 2017), to inform development of the dieback hygiene management 
plan. 

• Dieback hygiene management plan subject to the review and advice of DBCA. 

Rehabilitate: 
• Approximately 7.40 ha (79%) of the native vegetation to be cleared will rehabilitated. 

Outcomes Residual Impact: 
Not significant. 

Inland waters  
EPA objective To maintain the quality of groundwater and surface water so that environmental values are 

protected. 
Policy and guidance The studies that have informed the planning of the Proposal have been conducted in 

accordance with the Environmental Factor Guideline: Inland Waters (EPA 2018c), and the 
Upper Collie Water Allocation Plan (DoW 2009).   
The risk assessment for the Water Treatment Plant low flow wastewater recycling has been 
conducted in accordance with the Guidance Statement for Risk Assessments under Part V of 
the EP Act (DWER 2017). 
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Element Description 

Potential impacts • Extraction of up to 400 ML/day of saline water from Collie River East Branch.  
• Extraction of an estimated at 0.5 to 23.4 GL/yr and averaging 8.8 GL/yr, within the Upper 

Collie Water Allocation Plan limits. 
• Extraction of saline water from Collie River East Branch, reducing environmental flows and 

salinity (improved water quality) to Collie River downstream. 
• Potential impacts to aquatic fauna migrations/mortality from weir structure and pump station 

intake.  
• Potential leakage of stored saline water from Muja ‘Z’ pit into the Collie Basin. 
• Potential impacts to Muja ‘Z’ pit water quality and minesite rehabilitation from recycling of 

low flow wastewater from Water Treatment Plant. 
• Potential impacts to groundwater quality through leakage/overflow of wastewater 

evaporation pond at Water Treatment Plant. 
• Erosion of Collie River bed and banks from discharge of treated water during 

commissioning phase. 
• Construction activities resulting in impact to Collie River through erosion, uncontrolled 

access, and spills of waste of hazardous materials. 

Mitigation  Avoid:  
• Water Treatment Plant to maintain brine quantity and quality within approved capacity of 

Collie Power Station brine disposal system, thus no additional impact from brine disposal to 
that already approved for Collie Power Station. 

• Water Treatment Plant sludges disposed off-site at a licensed landfill facility, avoiding 
environmental discharge. 

• Water Treatment Plant low flow wastewater recycled as feedwater, via return pipeline to 
Muja ‘Z’ pit, avoiding environmental discharge. 

• Water Treatment Plant low frequency wastewater disposed of to lined evaporation pond, 
avoiding environmental discharge. 

• Avoid disturbance to bed and banks and associated impacts to river water quality via 
directional drilling beneath the Collie River and Harris River. 

Minimise: 
• Maximum extraction of 400 ML/day and minimum environmental flows of 1.0 ML/day 

(November-June) or 3.5 ML/day (July-October), in accordance with RIWI Act s5C licence. 
• Saline water storage limited to 160 mAHD in Muja ‘Z’ pit, minimising infiltration into 

surrounding mine waste material. 
• Design and construction of lined evaporation pond at Water Treatment Plant to minimise 

the risk of leaks, and periodic inspection and maintenance of pond to remove dried residues 
and repair any liner damage. 

• Design and construction of treated water discharge under RIWI Act bed and banks permit 
conditions, including appropriate erosion protection and rehabilitation of construction area. 

• Implementation of a CEMP, including:  
* erosion and sediment control 
* waste and hazardous materials management 
* spill response procedures 
* dewatering management including dewater treatment and discharge. 

Rehabilitate: 
• Not applicable. 

Outcomes Residual Impact: 
• Not significant. 

Social surroundings 
EPA objective To protect social surroundings from significant harm. 
Policy and guidance The social surroundings investigations that have informed the planning of the Proposal have 

been conducted in accordance with the Environmental Factor Guideline: Social Surroundings 
(EPA 2016d).  The Aboriginal heritage survey has been undertaken in accordance with a 
Noongar Standard Heritage Agreement under the South West Native Title Settlement. 



 Executive Summary 

COL18312.01 R001 Rev 0  

1-Mar-19  v 

Element Description 

Potential impacts • Saline extraction on Collie River East Branch reducing streamflows causing impacts to 
amenity and heritage values downstream. 

• Visual and noise impacts from pump stations, Water Treatment Plant and water discharges 
impacting amenity of residences. 

• Construction of infrastructure impacting Aboriginal heritage sites. 
• Construction impacts to amenity including noise, dust, traffic, erosion and spill of waste and 

hazardous materials. 

Mitigation  Avoid:  
• Minimise disturbance to Collie River Waugyl through directional drilling for the pipeline 

crossing of the Collie and Harris Rivers, with drill pads located at least 30 m from the river 
high water mark as recommended by Gnaala Karla Booja Native Title Claim group 
representatives. 

Minimise: 
• Maximum extraction of 400 ML/day and minimum environmental flows of 1.0 ML/day 

(November-June) or 3.5 ML/day (July-October), in accordance with RIWI Act s5C licence. 
• Design of pump stations to achieve assigned noise levels at closest sensitive receptors. 
 
Mitigation measures for Aboriginal heritage as recommended by Gnaala Karla Booja Native 
Title Claim group representatives include: 
• Propitiatory ritual conducted at the Collie River prior to any ground disturbing works. 
• Temporary fencing to protect the Collie Ochre Deposit during construction. 
• Cultural and archaeological monitors present during ground disturbing works over 

Aboriginal sites. 
• Archaeological monitors present during ground disturbing works within the mapped area of 

Shotts Graves. 
• Inductions to provide awareness of the cultural significance of Aboriginal sites. 
• Removal of built up silt and re-shaping of the river bank to a natural profile for the portion 

adjacent to the Buckingham pump station. 
 
Mitigation measures for the construction phase include:  
• Rehabilitation of pipeline corridor to support pre-development land use. 
• Noise and dust controls. 
• Traffic management. 
• Access controls. 
• Erosion and sediment controls. 
• Waste and hazardous materials management. 
• Spill response procedures. 

Rehabilitate: 
• Pipeline corridor and temporary construction areas to be rehabilitated to pre-development 

condition, with exception of 5m corridor for ongoing maintenance. 

Outcomes Residual Impact: 
• Not significant. 
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1. Introduction 

1.1 Purpose and scope 

Collie Water are proposing to develop the Myalup-Wellington Project Stage 1 ‘above dam works’ (the 
Proposal).  The Myalup-Wellington Project is an industry-led initiative to reduce salinity in Wellington Dam, 
Western Australia’s second largest water reservoir.  The Myalup-Wellington Project is a major component 
of the State Government’s Water for Food program, which has the primary objective of doubling the 
economic value of agricultural production to regional economies by 2050.  The Project is jointly funded by 
the Federal and State Governments, Collie Water and private investment. 

The Proposal involves reducing the flow of high salinity river water entering Wellington Dam, to improve 
the quality of dam water for irrigation.  Intermittent saline river flows will be extracted from the Collie River 
East Branch, then pumped into the disused Muja mine ‘Z’ pit.  The stored water along with surplus mine 
dewater will be pumped to a Water Treatment Plant for treatment including desalination.  Brine generated 
from the desalination process will be pumped to Collie Power Station for disposal via an existing pipeline 
and ocean outfall.  Reject wastewater will be pumped back to Muja ‘Z’ pit for recycling as feedwater.  
Treated potable water will be supplied to the Water Corporation via a pipeline to Harris River Dam.   

Figure 1-1 presents the Proposal location.  Figure 1-2 presents the Proposal Development Envelope (DE) 
and layout.  

The Myalup-Wellington Project ‘below dam works’ will be implemented once Stage 1 has been successful 
in reducing the salinity in Wellington Dam.  The ‘below dam works’ are currently at the planning stage and 
will involve enhanced delivery of irrigation water from Wellington Dam to the Collie River Irrigation District, 
and recharging of groundwater to enable expansion of the Myalup Irrigated Agricultural Precinct.  The 
‘below dam works’ do not form part of the Proposal. 

This supporting document has been prepared in accordance with Environmental Protection Authority 
(EPA) Instructions on how to prepare an Environmental Review Document (EPA 2018a) to support referral 
of the Proposal under s 38 of the Environmental Protection Act 1986 (EP Act). 

1.2 Proponent 

Table 1-1 provides the details of the proponent. 

Table 1-1:  Proponent and key contact details 
 Contact details 

Name Myalup Wellington Water Corporation Pty Ltd, trading as Collie Water 

ABN 58 606 468 982 

Postal address PO Box 1982 
West Perth WA 6872 

Proponent contact Mark Giles 

 
  



Figure 1-1:  Proposal Location
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Figure 1-2:  Proposal development envelope and layout
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1.3 Environmental impact assessment process 

This supporting document aims to provide information for the EPA to determine the level of assessment of 
the Proposal.  This includes information on: 

• the Proposal 

• potential impacts  

• mitigation measures 

• environmental outcomes 

• stakeholder consultation. 

The Proponent has consulted with government agencies and key stakeholders to obtain feedback for input 
into the Proposal and this document. 

The Proponent has undertaken a due diligence assessment of potential impacts to Matters of National 
Environmental Significance (MNES) protected under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act).  The due diligence assessment has indicated that the Proposal is 
unlikely to cause significant impacts to MNES.  Based on the due diligence assessment and consultation 
with DEE, the proponent does not propose to refer the Proposal to the Australian Government under the 
EPBC Act.   

1.4 Other approvals and regulation 

The DE traverses the following land tenure: 

• State Forest (Collie, Muja, Harris River)  

• Crown reserves vested for timber and recreation 

• Unallocated crown land 

• Public roads 

• Freehold.  

The Collie Area is subject to substantial mining tenements and the DE lies over a range of mining tenure, 
including: 

• Coal Mining Leases pursuant to the Collie Coal (Griffin) Agreement Act 1979 
• M262SA pursuant to the Collie Coal (Western Collieries) Agreement Act 1979 

• ML 1SA pursuant to the Alumina Refinery Agreement Act 1961 

• P 12/15, M 12/39, E 12/10, L 12/3 and E 70/3304 pursuant to the Mining Act 1978. 

Appendix 1 presents a list of properties within the DE including the land tenure. 

The DE traverses land predominantly zoned State Forest and Rural under Shire of Collie Local Planning 
Scheme (LPS) No. 5.  The Water Treatment Plant lies over Special Use 4 (power stations).  The DE also 
traverses land zoned Parks and Recreation, Railway and Major Road. 

Table 1-2 provides a summary of the key environmental approval and regulations relevant to the Proposal.  
Decision Making Authorities (DMAs) relevant to the Proposal include:  

• Department of Water and Environmental Regulation (DWER) 

• Shire of Collie 

• Department of Planning, Lands and Heritage (DPLH)  

• Department of Biodiversity, Conservation and Attractions (DBCA). 
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Table 1-2:  Other approvals and regulation 

Proposal activities Type of approval Legislation regulating 
the activity 

Decision Making 
Authority 

Extraction of saline water from Collie 
River East Branch and storage in Muja 
mine ‘Z’ pit 

Section 5C licence to take 
surface water 

Rights in Water and 
Irrigation Act 1914 
(RIWI Act) 

DWER 

Construction of a weir and pump station 
at Buckingham 
Construction of a bubble up pit on 
Collie River to discharge 
commissioning water 

Bed and banks permit  Rights in Water and 
Irrigation Act 1914 
(RIWI Act) 

DWER 

Construction of Water Treatment Plant 
and Buckingham pump station 

Development approval Planning and 
Development Act 
2005 (P&D Act) 

Shire of Collie 
Development 
Assessment 
Panel 

Clearing of native vegetation Native vegetation clearing 
permit  

EP Act – Part V DWER 

Clearing of vegetation Licence to clear in a 
declared water source 
catchment, where subject to 
a memorial. 

County Areas Water 
Supply Act 1947 
(CAWS Act) 

DWER 

Construction and operation of weir and 
pump station at Buckingham, 
construction of pipelines, construction 
of an outfall at Harris Dam. 

Section 18 consent to 
disturb Aboriginal heritage 
sites 

Aboriginal Heritage 
Act 1972 (AH Act) 

DPLH 

Construction of weir and pump station 
at Buckingham 
Construction of pipelines. 

Section 48 / 91 licence to 
access crown land 

Land Administration 
Act 1997 (LA Act) 

DPLH 

Construction of pipelines Section 97A licence or 
Section 97 lease to access 
State Forest 

Conservation and 
Land Management 
Act 1984 (CALM Act) 

DBCA 

Construction of Water Treatment Plant Building approval  Building Act 2011 Shire of Collie 
Construction of Water Treatment Plant Approval to construct and 

on-site wastewater 
treatment and disposal 
system 

Health (Treatment of 
Sewage and Disposal 
of Effluent and Liquid 
Waste) Regulations 
1974 

Shire of Collie 
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2. Proposal 

2.1 Justification 

Need for the Proposal 

Wellington Dam is the second largest dam in the state and the largest surface water storage in the South 
West, with a storage capacity of 185 gigalitres (GL).  However, unlike other dams in the region, its water is 
under-utilised due to the salinity of the water and its impact on crop growth. 

Wellington Dam is becoming increasingly saline, with current average salinity levels rising from 300 mg/L 
to 1100 mg/L total dissolved solids (TDS), twice the recommended level for drinking water and increasingly 
above accepted levels for flood irrigation.   

Wellington Dam was built in 1933 and intended to supply irrigated agriculture as well as potable water for 
Collie, the wheatbelt and great southern regions (the ‘Great Southern Towns’).  The dam originally 
captured the waters of the Collie River East and South branches, the Bingham River and the Harris River.  
With increasing salinisation of Wellington Dam, the Harris Dam was constructed on the Harris River in 
1989, replacing Wellington Dam as the potable water source for the Great Southern Towns Water Supply 
scheme.  This left the Wellington Dam as a ‘fit for purpose’ source for agriculture and industrial uses.  
However, the increased salinity in the dam has severely limited the suitability of this source for these 
purposes. 

The Proposal has been developed through a strategic process led initially by the State Government and 
then led by Collie Water as the State Government’s selected solution provider to reduce salinity in 
Wellington Dam.  

Consideration of other technologies and options 

The State Government considered a range of options for desalinating Wellington Dam (Water and Rivers 
Commission 2001, Department of Water 2007) including: 

• upland and lowland tree plantations 

• specialised deep rooted perennial crops and pastures 

• groundwater pumping and drainage 

• saline river flow extraction. 

The Department of Water (DoW) determined saline river flow extraction as having the greatest potential to 
generate significant reductions in salinity levels in Wellington Dam in the shortest time (DoW 2007a).  
Stakeholder engagement also indicated that saline flow extraction had greater social and economic 
acceptability than other options (DoW 2007).   

The DoW analysed a range of saline river flow extraction options at Buckingham on the Collie River East 
Branch (CREB), including modelling and undertaking a trial extraction from 2005-2007.  The Buckingham 
location was selected as the ‘sweet spot’ on the Collie River where a large proportion of salt entering the 
dam could be extracted for a small proportion of the water entering the dam.  Based on the modelling 
results and the success of the trial at reducing salinity in the dam, the DoW recommended a saline 
extraction of 14 GL/year from the CREB (DoW 2007a).  It was acknowledged that the extracted saline 
water would need to be disposed of, either by piping to the ocean or by desalinating it to produce potable 
water (DoW 2007a).    

The DoW considered the proposed saline extraction against the ecological water requirements of the 
CREB, considering that the impacts of reduced flow were outweighed by the benefits of improved water 
quality downstream (DoW 2008, DoW 2009).  Based on these considerations, the 14 GL/yr saline 
extraction at Buckingham was incorporated into the Upper Collie Water Allocation Plan (DoW 2009).   
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The State Government determined that the private sector was to deliver the solution for Wellington Dam, 
and in October 2015 called an Expression of Interest (EOI) for industry proposals.  The outcome of the EOI 
was the selection of the Myalup Wellington Project and Collie Water as the preferred solution provider to 
reduce salinity in Wellington Dam.  The Myalup-Wellington Project built on the earlier work by DoW, 
addressing not only the salinity problem in Wellington Dam but also the problems of water shortage in 
Harris River Dam and salinity in the Myalup Irrigated Agricultural Precinct (MIAP). 

The proponent has designed the Proposal to minimise environmental and social impacts and maximise 
economic benefits in line with the State Government’s primary objective for the Water for Food program.  

Selection of Proposal location and optimisation to minimise impacts 

The Proposal incorporates a saline extraction location at Buckingham, at the same location of the trial 
undertaken by DoW in 2005-2007.  This location was selected based on the following: 
1. Potential to extract a high salt load for a small water flow, minimising the impact to downstream water 

users including ecosystems, Collie town and (downstream of the dam) irrigators.   
2. Use of existing bridge culverts for a weir, and the existing excavated pond for the DoW 2005-2007 

trial, thereby minimising disturbance to the bed and banks of the CREB. 
3. Proximity to the former Muja coal mine and disused mine voids for storage of saline water. 

A saline extraction location further upstream on the CREB, or on another tributary (e.g. Collie River South 
Branch) would intercept a lower quantity of salt, thus reducing the effectiveness in desalinising Wellington 
Dam.  A saline extraction location further downstream on the CREB would require a greater extraction of 
water and thus greater impact to water users downstream. 

The Proposal includes temporary storage of extracted saline water in Muja mine ‘Z’ pit.  This allows for 
storage of extracted saline water during seasonal peaks in river flows during the winter-spring, and high 
river flows during high rainfall years.  The storage will enable continuous supply of feedwater to the Water 
Treatment Plant (WTP) throughout the year, including during low river flows in summer-autumn and during 
low rainfall years.  ‘Z’ pit was selected over other storage options based on the following: 
1. Proximity to Buckingham, reducing the impacts of pipelines and pumping to convey peak salt loads 

extracted from the CREB, which will in turn reduce the clearing impact and carbon emissions. 
2. Large storage size and lack of public access/social uses compared to other mine voids (e.g. WO5H, 

Lake Stockton, Lake Kepwari). 
3. Favourable hydrogeology, due to low permeability barriers presented by adjacent granite bedrock, 

fault structures and deeper Coal Measures which act to limit leakage of stored water (PSM 2017). 

Other storage options, such as groundwater injection or use of other mine voids, would result in a larger 
impact footprint from pipelines, carbon emissions and potential to contaminate the Collie Basin with saline 
water. 

The Proposal includes a WTP located adjacent to the Collie Power Station.  The WTP incorporates a 
reverse osmosis desalination plant, which has a substantial power demand and generates a brine 
wastewater from the concentration of salt in the saline feedwater. The proximity to Collie Power Station 
minimises the power supply infrastructure and enables access to the power station’s existing brine 
disposal pipeline to the ocean.  This avoids the environmental impacts of developing more extensive 
power infrastructure or a new brine disposal pipeline to the ocean.  The proposed WTP site lies on vacant 
cleared land, avoiding the need for additional clearing of native vegetation.  

The treatment and reuse of extracted saline river water as potable water represents a major waste 
minimisation initiative and increase in beneficial use of water, including the associated economic and 
social benefits of the potable water supply to the Great Southern Towns.  The reuse of saline water for 
potable water in the Great Southern Towns avoids the impact (including carbon emissions) of additional 
seawater desalination and pumping from the coast up to the Darling Plateau.  The reuse of saline water via 
a Collie based WTP also avoids the requirement for a large diameter pipeline to dispose of untreated 
saline water from Buckingham to the ocean.   
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The Proposal involves piping of extracted saline water from the CREB at Buckingham to ‘Z’ pit then to the 
WTP, and piping of treated potable water to Harris Dam.  The pipeline alignment has been selected to 
maximise the use of existing cleared corridors, particularly those afforded by the existing power 
transmission and road network in Collie.  The use of existing cleared lands has limited the clearing of 
native vegetation to approximately 9.4 ha (8.7%) of the 306.4 ha Development Envelope, as well as 
minimising potential edge impacts to the extensive areas of native vegetation surrounding Collie.   

In addition to supporting the State Government’s objective of regional economic development, the 
improvement in water quality for agriculture increases Western Australia’s food security and reduces 
reliance on food imports, including the associated carbon emissions.   

2.2 Proposed description 

2.2.1 Key Proposal Characteristics 

Table 2-1 presents the Key Proposal Characteristics. 

Table 2-1:  Proposal summary table 
Proposal title Myalup-Wellington Dam Project 

Proponent name Collie Water. 

Short description Extraction of saline river water from Collie River East Branch to reduce salinity in Wellington 
Dam, to improve the quality of water for irrigated agriculture in the Collie River Irrigation 
District.  Treatment and reuse of saline water for potable water supply to Harris Dam. 

Physical and operational elements 
Element Location Proposed extent 

Physical elements 
Buckingham weir and pump station, Centaur 
Road pump station, Water Treatment Plant, 
potable water outfall to Harris Dam, 
commissioning water outfall to Collie River, 
water transmission pipelines and associated 
infrastructure. 

Figure 1-2 Clearing of approximately 9.4 ha of native vegetation 
within a Development Envelope of approximately 
306.4 ha. 

Operational elements 
Collie River East Branch saline extraction. Figure 1-2 • Average of approximately 9 GL/year. 

• No more than 400 ML/day, maintaining minimum 
1.0 ML/day (November-June) or 3.5 ML/day (July-
October) environmental flows. 

2.2.2 Proposal design 

Table 2-2 presents an overview of the Proposal components, with locations presented on Figure 1-2.   
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Table 2-2: Proposal components overview 
Component Location Description 

Saline extraction weir and pump 
station 

Buckingham • Maximum 400 ML/day discharge 
• Approximate 1.18 ha footprint 
• Weir plates installed on existing bridge culverts 
• Below ground concrete pump station 
• Electrical substation, access road and gravel 

hardstand 
• Environmental flow bypass pipe and open drain 

to downstream of weir 

Saline river water pipeline Buckingham pump station 
to Muja mine Z-pit  

• Approximately 3.9 km 
• Two pipelines, nominal 1200 mm diameter 

Muja Z pit saline water storage Muja mine  • Approximately 30 GL storage 
• Operating levels approximately 80-160 mAHD 
• Saline river water inlet pipe diffusers 
• Floating pontoon with pump station 

Muja Z pit feedwater pipeline Muja mine Z pit to WTP • Approximately 14.3 km 
• 800 mm diameter 

Groundwater (surplus mine 
dewater) booster pump station 

Centaur Road • Approximately 50 x 50 m 

Groundwater feedwater pipeline Centaur Road pump 
station to WTP 

• Approximately 8.4 km 
• 710 mm diameter 

Water Treatment Plant Lot 3001, 269 Boys Home 
Road, Palmer 

• Approximately 3.74 ha 
• 20 GL/year potable water production capacity 
• Maximum 2.9 GL/year brine generation. 

Brine pipeline WTP to Collie Power 
Station 

• Approximately 1.3 km 
• Nominal 315 mm diameter 

Reject water pipeline 
 

WTP to Muja mine Z pit 
discharge area 

• Approximately 15.4 km 
• 200 mm diameter 

Potable water pipeline WTP to Harris Dam • Approximately 17.3 km 
• 900 mm diameter 

Commissioning water outfall Collie River, approximately 
10.4 km along potable 
water pipeline 

• Bubble up pit and erosion protection 

Potable water outfall Lake Ballingall (Harris 
Dam) 

• Approximately 1.7 km 
• 600 mm diameter slotted diffuser pipe 
• Laid on floor of the reservoir 

Appendix 2 presents conceptual drawings of the saline extraction weir and pump station at Buckingham, 
the Muja ‘Z’ pit saline water storage, and the Water Treatment Plant.   

The Proposal will be developed in two packages, which will involve refinement and detailing of the 
conceptual design: 

• Package 1: WTP Design, Build Operate and Maintain (DBOM) contract 

• Package 2: Pipes and pumps Design and Construct (D&C) contract. 

The Proposal design will incorporate the findings of geotechnical investigation currently underway, as well 
as environmental and heritage values within and adjacent to the Development Envelope. 
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The Proposal involves a maximum clearing of approximately 9.4 ha of native vegetation within a 
Development Envelope (DE) of approximately 306.4 ha.  The DE comprises the following components: 

• Pipeline disturbance corridor:   121.2 ha 

• Buckingham pump station:    1.2 ha 

• Centaur Road pump station:   0.3 ha 

• Muja ‘Z’ pit works area:    176.9 ha 
• WTP permanent footprint:    3.7 ha 

• WTP temporary construction area:   3.1 ha 

Clearing will occur within or adjacent to existing cleared agricultural paddocks, mine waste dumps, 
powerline corridors, tracks and roads and will not involve intrusion into or bisecting contiguous areas of 
native vegetation.   

The extent of clearing is expected to be reduced substantially during detailed design and construction of 
the pipelines, through modification of the alignment and construction methodology.  The design and 
construction tender documents will direct the contractor to avoid clearing of native vegetation, particularly 
riparian vegetation and large trees, as far as is practicable.   

The Buckingham and Centaur Road pump stations will comprise underground concrete pump wells each 
with an above ground electrical substation and paved access road/yard.  The Muja ‘Z’ pit pump station will 
comprise a floating pontoon within ‘Z’ pit connected to discharge pipes.  The three pump stations will be 
un-manned and remotely controlled via telemetry.  The three pump stations will be supplied with power via 
underground or over-head power lines connected to the Western Power network.  No on-site fuel storage 
is proposed for the three pump stations.   

Appendix 2 presents a conceptual layout and 3D rendering of the WTP.  The WTP will comprise the 
following key components:  

• enclosed, industrial sheds containing process equipment  

• above ground storage tanks for feedwater, brine and product water 

• unenclosed process equipment including filters, clarifiers and sludge treatment 

• stormwater and process drainage sumps 

• administration building, parking, access roads and laydown areas. 

The WTP will be supplied with power direct from Collie Power Station via agreement with Synergy, and will 
incorporate back-up power via a diesel generator and fuel tank. 

2.2.3 Proposal construction 

The Proponent will commence construction following the securing of legislative and land access approvals 
and the completion of the design phase of the Package 1 and 2 DBOM and D&C contracts. 

Construction is expected to take approximately 24 months. 

Temporary construction and laydown areas will be established adjacent to the WTP footprint (see 
Appendix 2), for a total area of 3.06 ha comprising cleared land and non-native eucalypt plantation.  The 
temporary construction areas will be rehabilitated to their pre-development condition. 

All pipelines will be polyethylene and typically buried with a minimum 600 mm cover from the surface.  
Pipelines within the Muja mine area will be laid above ground.  Pipelines will be constructed within a 
nominal 25-30 m disturbance corridor to allow for trenching, spoil, pipe laying equipment and access.  The 
pipeline disturbance corridor will be rehabilitated to its pre-development condition, with the exception of a 
5 m corridor above the pipeline to be retained for long term maintenance and repairs.  Of the 9.4 ha of 
native vegetation clearing, approximately 7.4 ha (79%) is expected to be rehabilitated, with the permanent 
clearing limited to 2.0 ha of native vegetation or approximately 1.1% of the DE. 
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The potable water pipeline crossings of the Collie River and Harris River (north west of the WTP) will be 
directionally drilled to a depth of several metres below the river bed, avoiding clearing of riparian 
vegetation.  Pipeline crossings of minor tributaries will be trenched or directionally drilled depending on the 
findings of geotechnical investigation. 

The potable water outfall will be constructed of polyethylene slotted pipe which will be assembled on an 
area of cleared land on the south-east foreshore of Lake Ballingall, adjacent to Harris Dam.  The 
assembled slotted pipe will be progressively floated onto the reservoir in discrete lengths with concrete 
weights attached, then submerged and laid on the reservoir floor.  The slotted pipe will be constructed to 
the requirements of the Water Corporation with respect to construction on a potable water reservoir, 
including sufficient clearance / residence time for the water offtake to the Great Southern Towns Water 
Supply Scheme. 

2.2.4 Proposal operation 

The Proposal will be operated by the Proponent as a licensed service provider under the Water Services 
Act 2012.   

The Buckingham pump station will extract a maximum of 400 ML/day, with higher river flows bypassing the 
weir and flowing downstream.  The pump station will allow bypass of environmental flows at 1.0 ML/day 
(November-June) or 3.5 ML/day (July-October) in accordance with the environmental flow analysis of 
DoW (2017) and the proposed conditions of the RIWI Act Section 5C licence.  The pump station will shut 
off when the storage capacity of Muja ‘Z’ pit is exceeded, which may occur in the event of consecutive 
years of high river flow.  The majority of saline water extraction is expected to occur during the winter and 
early spring months. 

The volume of water and salt extracted at Buckingham will vary from year to year depending on the river 
flow.  Modelling by DoW (2017) using flow data derived from 2001-2015 rainfall records predicts an 
extraction of between approximately 0.5 to 23.4 GL/year with an average of approximately 8.8 GL/year.  
DoW (2017) estimates the salt extraction for the same period at between approximately 3000 to 
64,000 tonnes/year with an average of approximately 38,000 tonnes per year.  These estimates do not 
account for the pump rate and storage capacity of Muja ‘Z’ pit.  The actual extraction is expected to have a 
reduced upper range as major flow events are expected to bypass the weir and the Muja ‘Z’ pit may 
become full after consecutive ‘wet’ years at which point extraction will cease. 

The weir will create a pool of water of nominal depth 2 m extending approximately 120 m upstream to 
where there is an existing rise in the elevation of the river bed. 

Extracted saline water will be pumped to Muja mine ‘Z’ pit and discharged via a series of outfall diffuser 
pipes, with seasonal discharge occurring each year during the winter/spring flow period.  The Muja mine ‘Z’ 
pit storage will be operated between water levels of 80 to 160 mAHD, with an estimated operating storage 
of approximately 38 GL in the pit and in the voids of the adjacent mine waste material.  Extracted saline 
water discharged into ‘Z’ pit will mix with existing groundwater and ongoing surface water and groundwater 
discharge into the pit, as ‘Z’ pit is a groundwater sink (Section 4.4.3).   

Feedwater from Muja mine ‘Z’ pit will be pumped on a continuous basis to the WTP.  The Centaur Road 
pump station will pump mine dewater to WTP as additional feedwater, when surplus dewater is available 
from Premier Mine.  Centaur Road pump station will be supplied via Premier Mine’s existing dewater 
disposal pipeline. 

The WTP will be designed to a maximum production of 20 GL/year potable water, with actual production 
varying depending on the feedwater supply and customer demand.  Potable water will be produced to 
meet quality requirements of the Water Corporation and Department of Health, including an approved 
Drinking Water Quality Management Plan and Water Source Protection Plan and sufficient residence time 
in the reservoir prior to offtake.   

At full production, the WTP is estimated to consume approximately 40,000 MWhr per year of electrical 
power, supplied from Collie Power Station.  Pumping of water between Buckingham, ‘Z’ pit, Centaur Road 
and to Harris Dam is estimated to consume approximately 15,000 MWhr per year.  
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At full production capacity the WTP will discharge up to 2.9 GL/year of brine at up to 32,000 mg/L total 
dissolved solids (TDS), which will be pumped to the Collie Power Station for disposal via the power 
station’s existing brine pipeline and outfall to the Indian Ocean.  The WTP will be designed to ensure the 
brine discharge is compliant with the capacity of the Collie Power Station brine pipeline and outfall, 
including conditions established under Environmental Licence (L6337/1995/15) issued under Part V of the 
EP Act.  

2.3 Local and regional context 

Figure 2-1 presents the local and regional context of the Proposal. 

The Proposal DE extends across approximately 33 km of land to the east and north of Collie town, within 
the catchment of Collie River and over a portion of the Collie Basin.  The key land uses in the vicinity of the 
DE are State Forest, coal mining, power generation / transmission, agriculture and plantations.   

The Proposal is located within and in the vicinity of the Muja, Collie and Harris River State Forests.  The 
Lane Poole Reserve lies to the north east along the Bingham River. The Wellington National Park lies 
downstream of Collie town. 

Key waterways in the vicinity include the CREB, Chicken Creek, Bingham River, Harris River and Lake 
Ballingall, which is the reservoir formed by Harris River Dam.  The Harris River Dam and Lake Ballingall 
are the primary potable water supply for the Great Southern Towns Water Supply Scheme, which includes 
Collie and over 20 towns in the Wheatbelt. 

There are several river pools located on CREB downstream of the Buckingham saline extraction point.  
The Collie Basin has been subject to extensive coal mining over the past 100 years and contains 
numerous pit lakes that have formed in disused mine voids, with the largest being the Muja mine ‘Z’pit, 
Lake Kepwari, ‘WO5H’ and Lake Stockton. 

Local social and economic features of the region include: 

• Collie town  

• Premier and Ewington coal mines (active) 

• Muja coal mine (disused) 

• Muja Power Station and associated fly ash disposal 

• Collie Power Station and associated fly ash disposal 

• Holista Colltech, a collagen rendering plant north of Collie Power Station 

• Bluewaters Power Station, located within Coolangatta Industrial Estate 

• Shotts Industrial Park, which is for the purposes of strategic, large scale industries 

• Worsley Alumina, located approximately 5 km to the west of Harris Dam 
• plantations and agricultural properties. 

 
  



Figure 2-1:  Regional and local context
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3. Stakeholder consultation 

3.1 Key stakeholders 

The following key stakeholders have been identified in relation to the Proposal: 

• Shire of Collie 

• Weeds and Waterways Committee, Shire of Collie 

• DWER  

• EPA 

• DBCA 

• DPLH 

• Department of Jobs, Tourism, Science and Innovation (DJTSI) 

• Griffin Coal 
• Premier Coal 

• Synergy 

• Water Corporation 

• South West Aboriginal Land and Sea Council (SWALSC) 

• Gnaala Karla Booja Native Title Claim (GKB NTC) group 

• Freehold landowners 

• Business and community groups and leaders 

• Minister for Regional Development, Agriculture and Food 

• State Member for Collie-Preston. 

3.2 Stakeholder engagement process 

The Proponent has engaged Government agencies (refer to above list) to provide feedback on key 
components of the Proposal relevant to their role.  This has included individual meetings, phone 
discussions and emails.   

The Proponent has contacted all landowners (private freehold and crown land agencies) who will be 
directly impacted by the Proposal, with meetings or phone calls to discuss the Proposal, potential impacts 
and arrangements for land access.  Appendix 3 presents details of the meetings with landowners. 

The Proponent has engaged Non-government organisations (NGOs) and community stakeholders through 
a two-stage process.  Firstly, through a series of targeted meetings and presentations and secondly 
through invitations to attend a series of community information sessions. 

The Proponent advertised Community Information Sessions in the Collie Mail on 29 November 2018 and 
6 December 2018 (see Appendix 3).  An article advertising the sessions was printed in the South West 
Times on the 6 December 2018 (see Appendix 3).  The Proponent also placed a notification on their 
website

1
.  Three information sessions were held as follows:  

• Friday 7 December at 2.30pm  

• Wednesday 12 December at 10am and 5.30pm. 

Sessions were held at the Collie Ridge Motel conference room.  

                                                           
1
 https://www.colliewater.com.au/news/  

https://www.colliewater.com.au/news/
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Each session involved a PowerPoint slide show briefing followed by a question and answer session.  The 
Proponent advised session participants that the Proposal was to be referred to the EPA and invited 
participants to make submissions on the referral once advertised. 

The Proponent maintains a website specifically for the Proposal.  This includes the opportunity for any 
person to submit questions or comments directly to the Proponent. 

The Proponent has engaged with key commercial stakeholders (e.g. Water Corporation and other potable 
water customers, Synergy, Premier/Griffin Coal) and the State Government Technical Advisory Group 
since 2015-2016, with the stakeholders providing key inputs into the development of the Proposal’s 
feasibility assessment and business case. 

3.3 Stakeholder consultation 

Table 3-1 presents a summary of the stakeholder consultation to date.  The consultation has covered a 
range of issues, as summarised in Table 3-2 and detailed in Table 3-3.  The outcomes of Aboriginal 
heritage consultation are presented separately, in summary form in Section 4.5 (Social Surroundings) and 
in detail in the survey report in Appendix 10. 

Table 3-1:  Summary of stakeholder consultation 

Stakeholder  Form of engagement Date 

EPA 
• Chairman 
• EPA Services officers 

Briefing 7/02/2017 

DPLH (then Department of Aboriginal Affairs) 
• Director South West Settlement 
• Senior Heritage Officer  

Briefing 14/03/2017 

SWALSC 
• Gnaala Karla Booja Native Title Claim (GKB 

NTC) working party 

Briefing, PowerPoint presentation 21/03/17 

DBCA (then Department of Parks and Wildlife) 
• Director General 
• AD Forest Ecosystem Management 
• AD Regional Services 
• Manager Env Management 

Briefing 24/03/2017 

Shire of Collie  
• President,  
• CEO and  
• Manager Development Services 

Briefing and maps 29/ 11/ 18 

GKB NTC group representatives Ethnographic consultation 9/08/18 
7/12/18 

Minister for Regional Development, Agriculture 
& Food 

Informal discussion at media launch 12/10/18 

EPA 
• Chairman 
• EPA Services officers 

Briefing 29/10/18 

DEE Briefing 8/11/18 
Griffin Coal 
• Env Superintendent 
• CFO/ Company Secretary 

Briefing, maps 8/11/18 
21/11/18 

Synergy Briefing 15/11/18 
Piacentini and Sons 
Director 

Briefing, maps 19/11/18 
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Stakeholder  Form of engagement Date 

Bluewaters Power 
Production Manager 

Briefing 20/11/18 

Business and Community Leaders 
Various 

Briefing and maps 21/11/18 
26/11/18 
27/11/ 18 

DWER  
• Water licensing branch 

Meetings, briefing and negotiation for 
RIWI Act license application  

22/11/18 

Premier Coal 
• General Manager 
• Production Manager 
• Marketing Manager 
• Env Superintendent 

Briefing, maps 22/11/18 

Member for Collie Preston Briefing and maps 5/12/18 
Local business Organisations;  
• CCI 
• South West Development Commission 
• Rotary Club 
• Bunbury-Wellington Economic Alliance 

Briefing and maps 
 

5/12/12 
5/12/12 
13/12/18 
5/2/19 
5/2/19 

Collie Local Community Community Information Sessions 
PowerPoint presentation, large maps 

7/12/18 2.30pm 
12/12/18 10am and 
5.30pm 

Local Government;  
• Shire of Collie Councillors 
• Weeds and Waterways 

PowerPoint presentation, maps  11/12/18 
11/12/18 

Other landowners Briefing Various (see 
Appendix 3) 

 

 

Table 3-2:  Stakeholder engagement issues summary  
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Table 3-3:  Stakeholder consultation - issues raised and Proponent responses / outcome 
Subject Area Stakeholder issue raised  Proponent response / outcome 

Collie River Flow 1. Collie town pool upstream of Venn Street weir is a key recreational water 
body on the river, also Minninup Pool located downstream of the town 
and Collie River South Branch.  Smaller pools upstream on the CREB 
(e.g. Coolangatta, Duderling, Buckingham) have limited, occasional 
recreational usage. 

2. Dredging of Collie River through town following the 1964 floods 
significantly widened the river to prevent future flooding.  The river 
previously was a narrow channel. This has impacted water levels greatly.  

3. The 4km section through town which was dredged following the 1964 
floods is wide and flat and therefore readily dries out in the summer 
period if there is no flow. 

4. Collie River used to flow all year round due to springs which fed in. 
5. Because of past disturbances Collie River will not survive now unless it is 

artificially supplemented during summer months. 
6. Water levels in the town pools at the end of this summer were very low.  

The reduction in Premiers dewatering discharge and the poor state of the 
Venn St weir were the main reason. 

7. The Proposal will not be a concern during the winter months as the river 
will largely take care of itself.  It is the summer months which are the risk. 

8. Hoddels, Coolongatta and Pilattis pools on CREB are all affected by low 
flow, high saline water ‘toxic flows’ in mid-October to Christmas.  Will 1 
ML/day environmental flows from Buckingham be enough to prevent 
these toxic flows.  

9. Because of historical human intervention and drying climate the river will 
need artificial supplementation during summer months to survive 

10. How much water will be extracted from the River and what will be the 
river flow requirements during summer?  

1. Noted.  Proponent engaged a water balance study of the Venn Street weir pool within Collie town, 
to inform community consultation and impact assessment against the Social Surroundings factor.  
The study is summarised in Section 4.5.5 and presented in full in Appendix 9. 

2. Noted.  
3. Noted.  
4. DWER and other local accounts suggest the River did not flow during the summer periods unless 

there was a summer storm.  
5. The Proposal will extract the majority of river water at Buckingham during the peak winter and 

spring flows.  No extraction will occur during the summer months unless there is flow greater than 
1ML/day.  As presented in Section 4.4.5 (Inland Waters), DWER have determined that local 
populations of freshwater fish are expected to be maintained in the CREB following the saline 
extraction, through maintaining minimum environmental flows and DWER continuing to regulate 
supplementation of Buckingham and Duderling pools.  DoW (2017) note that while the saline 
extraction will reduce passage of larger fish in the Buckingham Reach upstream of the Bingham 
River, this stretch is subject to high salinity impacts, including low ecological values and fish 
exhibiting symptoms of salinity stress.  DoW (2017) note that the saline extraction would reduce 
salinity in the Upper Collie River, reducing the impact of salinity on aquatic species including sub-
lethal stress on fish.  As presented in Section 4.4.5, the Proposal is not expected to cause a 
significant impact to aquatic and riparian values of the Collie River. 

6. It is understood that the Shire of Collie are considering options for managing Collie River town pool 
and Venn Street weir, further to the Collie River Revitalisation Strategy (GFG 2018).  DWER 
(2018b) are managing the issue of reduced river flows due to reduced surplus dewater discharge 
by “working with affected stakeholders to identify alternative water source options to meet shortfalls 
in supply”.  As presented in Section 4.5.5 (Social Surroundings), the saline abstraction is expected 
to result in a very slight additional drying of the Venn Street weir pool, at up to 1cm by up to a few 
days to a week.  The potential for drying of Venn Street weir pool is predominantly affected by the 
scale of seepage losses (in turn dependent on groundwater levels and riverbed conductance) over 
the summer/autumn period and how fast these deplete the pool storage volume, and is only slightly 
affected by the very limited reduction in river flows due to the saline extraction over the 
summer/autumn.  As presented in Section 4.5.5, the Proposal is not expected to cause a 
significant impact to aesthetic, social or economic values of the Collie River. 

7. As per 5 and 6. 
8. The Proposal will capture some of the saline water in late spring to early summer however under 

the RIWI Act licence conditions it must release 1 ML/day of environmental flows, which may be 
high salinity water.   

9. As per 1, 5 and 6.  Premier Coal are required to provide supplementation of 2 ML/day and 
4 ML/day to Buckingham and Duderling pools, respectively, under their RIWI Act groundwater 
abstraction licence (DoW 2017). 

10. Saline water abstraction will be regulated under the RIWI Act licence and will vary from year to 
year based on inflows.  Saline abstraction will be a maximum of 400 ML/day.  Environmental flows 
of at least 1.0 ML/day (November-June) or 3.5 ML/day (July-October) will be allowed to bypass the 
weir, as required under the RIWI Act licence.  DoW (2017) estimates extraction of between 
approximately 0.5 to 23.4 GL/year with an average of approximately 8.8 GL/year.   
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Subject Area Stakeholder issue raised  Proponent response / outcome 
No extraction will occur during the summer-autumn period unless flow exceeds the 1 ML/day 
environmental flow requirement. DoW (2017) set the minimum flow requirement based on ecological 
flow thresholds for aquatic and riparian ecosystems determined from WRM (2007).  DoW (2017) 
considered the net benefit of improved water quality over reduced flows as a result of water 
extraction.  The majority of saline extraction will occur over the winter-spring period and not impact 
summer flows.   

Wellington Dam/ 
Burekup Weir 

1. What will be the impact on Wellington Dam water levels?  It is an 
important recreational and tourist facility. 

2. Why couldn’t the Water Treatment plant be built below Wellington Dam 
and treat water from the outflow of the dam so as not to impact river 
water flows further upstream in the town and CREB? 

3. What is the current proposal for Burekup Weir?. Moving this would result 
in flooding to some parts of the National Park. 

4. What is the scour volumes from Wellington Dam? Will this reduce as a 
result of the Project? 

1. DWER modelling (2018) indicates the Proposal will result in an approximate 8% reduction in water 
flow into Wellington Dam, for an approximate 37-41% reduction in salinity in the water available for 
downstream irrigation. 
DWER (2018a) has also recently updated the sustainable allocation limits for water use from 
Wellington Dam based on future predicted inflows, including the Proposal.  Allocation limits have 
been reduced accordingly. The State and Federal Government has prioritised Wellington Dam for 
ongoing agricultural use. 

2. The State Government identified saline extraction at Buckingham as the optimal location to 
intercept the greatest salt load for the smallest water flow.  By comparison, a WTP downstream of 
Wellington Dam would need to desalinate approximately 68 GL/year of water compared to less 
than 10 GL/year of water at Buckingham.  The larger WTP downstream of Wellington Dam would 
be substantially more costly and would result in higher carbon emissions and additional impacts 
from constructing additional power supply infrastructure and a new brine disposal pipeline.  Supply 
of potable water back up to the Harris Dam would also result in high costs, carbon emissions and 
impacts from the new pipeline. 

3. The option of developing a new weir at Burekup below Wellington Dam forms part of the ‘below 
dam works’ of the Myalup-Wellington Project and is not part of this Proposal.  The Proponent is 
considering options for the distribution of de-salinised water from Wellington Dam, including a new 
weir below the dam, which will be presented as part of stakeholder consultation and specific 
approvals for the ‘below dam works’ once Stage 1 is successful at reducing salinity in the dam. 

4. Collie Water is unsure of the total volumes of scour water but will gather this information.  They are 
available through the DWER website.  Scour volumes are expected to reduce as water quality 
improves over several years. 

Project Benefits 1. The Government has identified this project as a major enabler for 
agricultural growth.  Collie should look at ways it can leverage benefits 
from the project.  

2. The Collie Water project will have an overall benefit for the South West 
but not sure Collie will see the benefits. 

3. It is important that a solution is found to ever increasing levels of salt in 
Collie River and it appears that Collie Waters proposal is the best chance 
of this solution being implemented. Reduction in Collie River flow is 
unfortunately the consequence of removing the salt from the system but 
unavoidable for the Project to be viable. 

1. Apart from local job creation and potable water supply to Harris Dam (which supplies Collie), Collie 
Water is eager to work with any potential new industries such as protected cropping to supply a 
reliable source of good quality water. 

2. The Proposal will deliver benefits to Collie including improved drinking water security for Harris 
Dam (including Collie town), reduced salinity in Collie River and in Wellington Dam.  The Proposal 
will also provide jobs and income to Collie and may be the catalyst for further investment such as 
intensive agriculture or further industry which requires a reliable high quality water supply. 

3. Collie Water agrees but again re-iterates that most of the water will be extracted during the winter 
and spring period when flows are high.  The extraction point at Buckingham has been selected to 
remove the greatest salt load for the smallest water volume. 
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Subject Area Stakeholder issue raised  Proponent response / outcome 

Water Supply 1. Will the long term water balance would provide the volumes of water 
needed to support Collie Water sales plans.  

2. What will be the average extraction from Collie River and the mining 
companies and how much is proposed to be sold. 

1. River abstraction will vary season to season and year to year. The Muja ‘Z’ pit storage will assist in 
regulating the volume available between years.  Augmentation with surplus mine dewater is a 
crucial component to the Proposal and discussions are continuing with both mining companies and 
power stations about gaining access to proposed future abstraction. 

2. River abstraction will be regulated under the RIWI Act Section 5C licence and will vary from year to 
year depending on river flows.  Minimum environmental flows have to be maintained.   
Modelling suggests that the annual saline water extraction will vary from negligible to just over 
20 GL in the wettest year.  Subject to reaching agreement, accessing both mining companies 
dewater is expected to provide enough water in combination with saline water extraction to sustain 
a 20 GL/year WTP.  10 GL/year of potable water is initially committed to Water Corporation for 
drinking supplies though this may increase.  The remainder is intended for industrial and 
agricultural customers. 

Approval for Muja 
mine ‘Z’ pit 

1. Note that many of the comments relating to approval of Z Pit are 
commercial in confidence and not directly related to the Proposal so have 
been omitted. 

2. South West Development Commission (SWDC) is currently looking into 
the approval process for change of landuse under State Agreement 
controlled projects.  Lake Kepwari / Collie Motorplex are two examples 
where post mining landuse has been complicated and time consuming.  
This may assist in the process required for approving use of Z pit.  
SWDC will keep Collie Water updated. 

1. As per note. 
2. The Proponent would appreciate being kept informed. 

Consultation 
Process 

1. The meeting has been very productive and the information presented in a 
clear concise manner. 

2. The Rotary Club appreciates that Collie Water has taken the time to 
discuss their project.  The presentation has been very informative. 

3. A public meeting would allay concerns from some members of the 
community that Collie Water is not being transparent in the information 
that has been made available to date. 

4. It would be good to set up a Reference Group with Collie Water to 
possibly meet each quarter to keep abreast of activities.  

5. The Weeds and Waterways Committee is the Shire’s pre-eminent 
Committee on all Collie River related matters and would value an update 
presentation from Collie Water. 

1. Noted. 
2. Noted. 
3. The Proponent is committed to an ongoing process of community consultation.  Three community 

information sessions have been planned initially.  This format is favoured over a public meeting 
because it provides participants a choice of times and can be run in a more structured way to 
address questions and feedback from all attendees.   

4. The Proponent is not opposed to the concept of an ongoing reference group but suggests the 
timing may be premature.  This can be reviewed again in 2019.   

5. The Proponent has since undertaken this presentation. 
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Subject Area Stakeholder issue raised  Proponent response / outcome 

Water Licencing 1. The concept for river extraction to address salinity levels was approved in 
the 2009 Upper Catchment Plan.  This set the policy framework for 
DWER's approval for the river extraction licence. 

2. The studies completed for the extraction licence considered social 
management from an ecological and resource management stand point 
but didn’t include specific studies on all social use factors. 

3. What will be the monitoring regime downstream of the extraction point? 
.Would ecological monitoring be included? 

4. I understand the work that has been done as part of the licencing 
process to evaluate the impact on aquatic fauna movement as a result of 
altered flows but why hasn’t a fish abundance study been done over the 
years? 

1. Noted. 
2. The Proponent engaged preparation of a water balance to evaluate the effect of the Proposal on 

water levels in the town pool upstream of Venn Street.  The results were presented in the 
community information sessions and in this referral. 

3. Monitoring under the RIWI Act Section 5C licence includes flow and salinity monitoring, Z pit water 
balance and water quality monitoring.  No ecological monitoring is required by the Proponent 
however it is understood DWER have recommended further studies by DWER.  

4. The Collie River has been subject to several fish surveys over a number of years, which indicate 
the river has a relatively low biodiversity most likely due to the rising salinity and degraded riverine 
habitat.  The studies to date have provided some indication of abundance and fish health as well 
as the diversity of species.  Ability for fish to move between critical habitats has also been 
evaluated as part of these studies. 

Other  1. The Shire has released a draft Trail Strategy for community comment.  
The Strategy considers various locations for walk, bike, canoeing, horse 
riding and other trails in the Shire.  Some of the trails follow Collie River 
so visual amenity is important.  The stretch of river downstream of 
Minninup Pool near Black Diamond is proposed for canoeing.  This 
stretch was chosen because the river flows unimpeded all year round.  

2. Minninup Pool is really the major recreational area of the Upper Collie 
River.  Soldiers Park, Lions Park and Preston Rd Bridge in Collie town 
are really only used for aesthetic purposes. Telfers Pool was popular for 
swimming 20 or so years ago however as soon as the Collie town 
swimming pool opened, swimming in the river became a lot less popular. 

3. The Shire is keen to continue to implement aspects of the Collie River 
Revitalisation Strategy.  A priority is revegetation of riparian vegetation 
starting with the town pools and Minninup Pool.  There is also general 
community support for a living stream concept to be implemented but this 
is costly and requires further studies to guide design. 

4. Why aren’t the Government looking at fixing the Upper Catchment where 
the salt is coming from?  

1. The Proponent will review the draft strategy and consider the recommendations in its review of 
social impacts. 

2. Noted. 
3. The Proponent is keen to continue discussions with the Shire about how it may be able to assist 

this process. 
4. A number of initiatives to reduce salinity have been undertaken in the Upper Catchment over the 

last couple of decades.  Grants have been made available to farmers to fence off drainage lines 
and replant trees.  DWER has purchased land and undertaken revegetation.  Unfortunately, the 
land area involved is substantial and therefore costly to purchase and rehabilitate.  Also, many 
farmers do not want to sell their farms.  Revegetation options are a long term solution and wouldn’t 
result in the water quality improvements needed in the short term. 
The State Government decided to pursue saline river extraction in part because it had a greater 
social and economic acceptability compared to broadscale resumption / acquisition of agricultural 
for rehabilitation. 
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4. Environmental Principles and factors 

4.1 Principles 

The EP Act identifies a series of principles for environmental management.  The environmental principles 
are the highest level goals that a proposal must meet in order to be found environmentally acceptable by 
the EPA.  Collie Water has considered these principles in relation to the development and implementation 
of the Proposal.  Table 4-1 outlines how the principles relate to the Proposal. 

Table 4-1: EP Act principles 
Principle Consideration 

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: 
• careful evaluation to avoid, where 

practicable, serious or irreversible 
damage to the environment; and 

• an assessment of the risk‐weighted 
consequences of various options. 

The proposed extraction of saline water from Collie River at 
Buckingham was determined by the State Government as the 
preferred option for reducing salinity in Wellington Dam, as 
presented in Section 2.1.  The State Government assessed a range 
of options including broadscale rehabilitation of agricultural lands 
and groundwater pumping. 
The proposed saline extraction has been evaluated by the State 
Government (DoW 2017, see Section 4.4.5 Inland Waters) 
considering the environmental flow requirements, the biodiversity of 
the river (which is affected by rising salinity) and the social uses of 
the river.   
The modelling has also indicated that the saline extraction is not 
expected to cause serious damage to the Collie River and any 
damage that is un-expectedly caused is expected to be reversible.  
The State Government has approved the proposed saline extraction 
on the basis that the improved water quality of the river will outweigh 
the potential impacts from reduced flow.   
The Proponent has undertaken additional modelling to that of the 
State Government, including evaluation of the effectiveness of the 
Proposal at improving water quality in Wellington Dam, and in the 
effect on river water levels within the Collie town pools.  The 
modelling has demonstrated that the Proposal is expected to be 
effective at salinity reduction as intended and will have negligible 
effect on river water levels in Collie town. 
The proposed storage at Z pit, proposed WTP location and proposed 
pipeline alignments have been selected to minimise the clearing of 
native vegetation, the construction footprint of infrastructure, and 
minimise carbon emissions from water treatment and pumping.   
The Proposal Development Envelope has been developed based on 
the findings of flora, vegetation and fauna surveys and the 
disturbance area adjusted to avoid key areas of sensitivity including 
threatened species habitat. 
The Proponent has undertaken consultation with key stakeholders to 
identify potential environmental impacts and appropriate 
management for the Proposal.  The proposed management is 
presented under each factor in this referral. 

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 developed without significant impacts on the 
health, diversity or productivity of the environment. 
The Proposal will result in improved water quality in the Collie River, 
reducing the sub-lethal stress on aquatic species due to reduced 
salinity, improving the quality of the river for future generations. 
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Principle Consideration 

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 environmental factors within and surrounding the 
Development Envelope (DE).  The Proposal will not substantially 
reduce the extent of any vegetation type, habitat or conservation 
area regionally or locally.  The disturbance footprint will avoid known 
occurrences of threatened species communities and habitat. 
The DE lies predominantly over cleared paddocks, road reserves, 
mine waste dumps and powerline corridors.  The DE avoids any 
intrusion into or bisecting of large areas of contiguous native 
vegetation and thus avoids the associated impacts to ecological 
integrity.  
Survey (see Section 4.2.3 Flora and Vegetation) has indicated that 
the DE is infested with dieback, therefore construction works will be 
subject to dieback and weed hygiene management to minimise the 
spread of dieback and weeds to other areas. 
As presented in Section 4.2.7 (Flora and Vegetation) and 4.3.7 
(Terrestrial Fauna), with appropriate design and construction 
management, there are no expected significant impacts to biological 
diversity or ecological integrity 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. 

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 constraint avoidance and management costs have 
been considered in the planning and design of the Proposal.   
Collie Water will be responsible for funding the cost of environmental 
avoidance and management. 

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

The Proposal has been developed for the purposes of reducing the 
discharge of salt into the Collie River and Wellington Dam.  The 
Proposal, if implemented, is expected to reduce the salinity of water 
in Collie River downstream, into Wellington Dam and in the Lower 
Collie River downstream of the dam.  The improved agricultural 
production of the South-West Region will reduce food imports to 
Western Australia and associated carbon emissions. 
The saline water extracted from Collie River will be treated at the 
WTP and reused as potable water, representing a major increase in 
beneficial use of water with associated social and economic benefits. 
Low flow wastewater from the WTP will be pumped back to ‘Z’ pit for 
recycling, avoiding discharge into the environment and increasing 
the production of potable water. 
Construction wastes will be minimised by adopting the hierarchy of 
waste controls; avoid, minimise, reuse, recycle and safe disposal.  
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4.2 Key environmental factor 1 - Flora and Vegetation  

4.2.1 EPA objectives 

The EPA’s environmental objective for flora and vegetation is: 

“To protect flora and vegetation so that biological diversity and ecological integrity are maintained.” 

4.2.2 Legislation, policy, guidance 

Flora and vegetation surveys that have informed planning for the Proposal have been conducted in 
accordance with the Technical Guidance - Flora and Vegetation Surveys for Environmental Impact 
Assessment (EPA 2016b) and the Environmental Factor Guideline: Flora and Vegetation (EPA 2016a). 

4.2.3 Receiving environment 

Vegetation 

The Development Envelope (DE) comprises a total area of 125.4 ha, of which 10.9 ha is covered by native 
vegetation, 1.6 ha is covered by plantations, and 112.9 ha is cleared or comprises open water. 

The Proposal lies within the Jarrah Forest IBRA region.  Native vegetation in the DE has been mapped by 
Mattiske and Havel (1998), as comprising eight vegetation complexes.  The vegetation complexes are 
presented in Figure 4-1 

 with Table 4-2 presenting the estimated pre-European and current (as at 2017) extent remaining of each 
vegetation complex.   

As is typical within the Jarrah Forest IBRA region, the vegetation complexes are well retained and 
reserved above Commonwealth and State Government targets of 30% and 15%, respectively.  As 
presented in Figure 4-1, the DE predominantly is covered by vegetation associated with the Murray 1, 
Dwellingup 1, Dwellingup 4 and Murray 2 complexes, with the Collie, Muja and Cardiff complexes lying 
over the Collie Basin and mostly being cleared for coal mining and agriculture. 

The DE has been subject to a detailed flora and vegetation survey (Strategen 2018a, Appendix 4), 
reconnaissance flora and vegetation survey (GHD 2017, Appendix 5) and Phythophthora dieback 
assessment (Glevan 2017, Appendix 6).  The studies included: 

• desktop assessment of threatened/priority flora, ecological communities and dieback occurrence 

• definition of vegetation types (VTs) and condition 

• survey for spring flowering species, including threatened/priority flora 

• definition of dieback infested / uninfested areas. 

Subsequent to the surveys it was identified that a portion of the corridor for ‘Z’ pit water pipeline north of 
Coalfields Highway could involve clearing a substantial number of potential habitat trees for black 
cockatoos.  An alternative pipeline corridor was developed to the north along an existing powerline 
corridor.  This alternative corridor was subject to survey (GHD 2019, Strategen 2019) to confirm the 
ecological values and based on the substantially reduced impact the alternative corridor was adopted for 
the DE and the original corridor discontinued. 

The detailed flora and vegetation survey (Strategen 2018a) identified five native VTs within the DE, as 
presented in Table 4-3 and Figure 4-2.  Vegetation condition is presented in Figure 4-3 and Table 4-4.  As 
shown, there is approximately 11.0 ha of native vegetation (including parkland cleared and mine site 
rehabilitation) within the DE with approximately 61.5% in Excellent to Good condition and the remaining 
38.5% in a Degraded to Completely Degraded condition.  Of the 11.0 ha of native vegetation within the 
DE, approximately 9.4 ha lies within the proposed clearing footprint. 
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Table 4-2:  Extent of vegetation complexes mapped within the Development Envelope 
Vegetation 
Complex 
(Regional 
Forest 
Agreement 
dataset) 

Description Pre-European 
extent (ha) 

Current 
extent (ha) 
as at 2017 

% of pre-
European 
extent 
remaining 

% of pre-European 
extent within DBCA 
management land 

Cardiff (CF) Open woodland of Allocasuarina fraseriana-Banksia spp. –Xylomelum occidentale-Nuytsia 
floribunda on sandy soils on valley slopes in the subhumid zone. 
 

6,236  3,360  53.89  44.60 

Collie (CI) Open forest of Eucalypt marginata subsp. marginata-Corymbia calophylla-Allocasuarina 
fraseriana on gravelly sandy upland soils in the subhumid zone. 
 

11,004  7,354  66.83  58.62 

Muja (MJ) Open woodland of Melaleuca preissiana-Banksia littoralis-Banksia ilicifolia with some Eucalyptus 
patens on moister sites, Banksia spp. On drier sites of valley floors in the subhumid zone. 
 

10,200  6,070  59.51  43.83 

Yarragil 1 (Yg1) Open forest of Eucalyptus marginata subsp. marginata-Corymbia calophylla on slopes with 
mixtures of Eucalyptus patens and Eucalyptus megacarpa on the valley floors in humid and 
subhumid zone. 

80,202  64,981  81.02  73.71 

Dwellingup 1 
(D1) 

Open forest of Eucalyptus marginata subsp. marginata-Corymbia calophylla on lateritic uplands 
in mainly humid and subhumid zones. 
 

208,490  180,683  86.66  82.11 

Dwellingup 4 
(D4) 

Open forest to woodland of Eucalyptus marginata subsp. thalassica-Corymbia calophylla on 
lateritic uplands in semiarid and arid zones. 
 

132,416 115,649 87.34 70.14 

Murray 1 (MY1) Open forest of Eucalyptus marginata subsp. marginata-Corymbia calophylla-Eucalyptus patens 
on valley slopes to a fringing woodland of Eucalyptus rudis –Melaleuca rhaphiophylla on the 
valley floors in the subhumid zone. 

68,695  52,387  76.26  64.84 

Murray 2 (MY2) Open forest of Eucalyptus marginata subsp. thalassica-Corymbia calophylla-Eucalyptus patens 
and woodland of Eucalyptus wandoo with some Eucalyptus accedens on valley slopes to 
woodland of Eucalyptus rudis-Melaleuca rhaphiophylla on the valley floors in semiarid and arid 
zones. 

59,317 40,904 68.96 40.39 

 

 



Figure 4-1:  Regional vegetation complexes
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Table 4-3:  Vegetation types within the Development Envelope 

Vegetation 
Type Description 

Area (ha) Percentage of 
Development 
Envelope 

Maximum 
clearing 
area (ha)( 

VT1 Occasional Banksia grandis, Persoonia longifolia, Hakea 
prostrata and Kunzea glabrescens over medium 
shrubland of a range of species including Hakea 
prostrata, Acacia pulchella, Taxandria linearifolia, 
Billardiera fusiformis, Bossiaea linophylla, Xanthorrhoea 
preissii, Macrozamia riedlei and Pteridium esculentum 
over low shrubs of Hypocalymma angustifolium, 
Hibbertia spp., Bossiaea ornata, Tetraria capillaris, 
Phyllanthus calycinus and Desmocladus fascicularis. 

0.23 0.1 0.23 

VT2 Open Forest of Eucalyptus marginata and scattered 
Corymbia calophylla over very open woodland of 
Persoonia longifolia, Allocasuarina fraseriana over open 
heathland of Hibbertia hypericoides, Bossiaea obovatus, 
H. commutata, Babingtonia camphorosmae and 
Xanthorrhoea preissii over Tetraria sp. Jarrah Forest and 
Desmocladus fasciculatus sedgeland over mixed herbs. 

6.69 2.2 6.07 

VT3 Eucalyptus rudis woodland with occasional patches 
Melaleuca preissiana over Pericalymma elliptica, 
Astartea scoparia and Acacia extensa open mixed 
shrubland over Phlebocarya ciliata, Mesomelaena 
tetragona, Hypocalymma angustifolium and Hibbertia 
vaginata low shrubland/sedgeland. 

1.21 0.4 0.46 

VT4 Melaleuca preissiana open woodland over Acacia 
pulchella, Hypocalymma angustifolia, Astartea scoparia, 
Melaleuca pauciflora and Jacksonia furcellata shrubland 
over Patersonia occidentalis, Leptocarpus laxus and 
Lepidosperma sp. sparse heathland. 

0.88 0.3 0.63 

Parkland 
cleared  

Overstorey comprising Eucalyptus marginata or 
Corymbia calophylla over introduced pasture grasses. 

0.74 0.2 0.74 

Mine site 
rehabilitation 

Rehabilitated mine waste dumps – these areas were not 
surveyed and were mapped via aerial photographic 
interpretation. 
Mine waste dumps are planted with a native species mix 
comparable to VT2 for the purposes of return to State 
Forest post mine closure. 

1.24 0.4 1.24 

Plantation Non-native eucalypt plantation. 2.58 0.8 2.29 

Water Open water areas including mine void, Collie River and 
Lake Ballingall. 

6.55 2.1 n/a 

Cleared Cleared areas including roads, tracks and pasture 
comprising non-native vegetation. 
Includes Muja ‘Z’ pit area and water storage. 

286.30 93.4 n/a 

Total 306.42 100.0 11.66 

 
  



Figure 4-2:  Vegetation types and conservation significant flora
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Figure 4-3:  Vegetation condition
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Table 4-4:  Vegetation condition within the Development Envelope 

Vegetation condition 

Area (ha) 
within 
Development 
Envelope 

Area (ha) of 
Native 
Vegetation 

Percentage of 
Native 
Vegetation) 

Maximum 
clearing area 
(ha) 

Excellent 2.47 2.47 22.5 2.27 

Very Good 3.50 3.50 31.8 3.49 

Good 0.80 0.80 7.3 0.03 

Degraded 3.36 3.49 31.7 2.71 

Completely 
Degraded 

289.74 0.74 6.8 0.87 

Water  6.55 n/a n/a n/a 

Threatened ecological communities 

The detailed and reconnaissance surveys did not identify any Commonwealth or State listed threatened or 
priority ecological communities within the DE or likely to occur in its vicinity (Strategen 2018a, GHD 2017). 

Riparian and wetland vegetation 

Vegetation within the Development Envelope 

The DE covers a number of waterbodies including: 
• Collie River 

• Harris River 

• Muja mine ‘Z’ pit 

• Lake Ballingall. 

The DE includes riparian and dampland vegetation associated with the Collie and Harris Rivers, which is 
mapped as VT3 (E. rudis woodland) and VT4 (M. preissiana open woodland).  The riparian vegetation is in 
Good to Degraded condition and the dampland vegetation is in Degraded condition. 

The DE does not lie over any mapped geomorphic wetlands, wetlands listed in the Directory of Important 
Wetlands in Australia, or Ramsar wetlands of international importance.  Lake Ballingall has been artificially 
created by construction of Harris Dam and is fringed by upland vegetation typical of the Yarragil 2 complex 
(E. marginata subsp. Thalassica-Corymbia calophylla open forest, see Figure 4-1).  

Vegetation downstream of the Buckingham saline abstraction site 

Riparian and wetland vegetation associated with the Collie River is dominated by tree species such as 
Eucalyptus rudis, E. patens, E wandoo, Melaleuca rhaphiophylla, M. preissiana and Banksia species, with 
an understorey often dominated by Taxandria linearifolia, Astartea scoparia, Boronia molloyae and 
Melaleuca incana (SKM 2010).   
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UWA (2010) mapped foreshore condition for the Upper Collie River using the Pen-Scott method.  The 
mapping indicated that between Buckingham and Collie town approximately 78% of the foreshore was 
condition ‘C’, 19% was condition ‘B’ and 3% was condition ‘A’.  The Pen-Scott condition classes are as 
follows: 

• A grade foreshore: near pristine.  Native plants dominate.  Slightly disturbed foreshore with areas 
of localised weeds and soil exposure such as walking or vehicle tracks 

• B grade foreshore: weed infested by tree cover largely present.  Many native species remain but 
weeds dominate the understorey.  Some trees and large shrub species have declined or 
disappeared 

• C grade foreshore: prone to erosion.  Trees remain with some large shrubs or grass trees, 
understorey consists entirely of weeds, mainly annual grasses.  The trees will mostly be resilient 
or long-lived species with negligible regeneration.  Some removal of grasses/weeds by livestock 
damage or recreation, low level erosion. 

UWA (2010) mapping indicated an improvement in waterway values and foreshore condition within Collie 
townsite, with the majority of the foreshore mapped as ‘B’ condition.  Foreshore condition improved 
substantially downstream of Collie town and the confluence of Collie River South Branch, rising to ‘A’ 
condition. 

Flora 

The flora surveys (Strategen 2018a, GHD 2017) identified seven Threatened flora and 23 Priority flora 
species that have been recorded in the regional area, as presented in Figure 4-4 and Strategen (2018).  Of 
these, based on specific habitat requirements, six Threatened flora species and 22 Priority flora species 
were considered to have the potential to occur within the DE: 

The flora surveys included field surveys in November 2016 and October 2017.  The field surveys observed 
three conservation significant flora species, with locations presented in Figure 4-2: 

• Grevillea rara – Endangered (EPBC Act and Biodiversity Conservation Act 2016 [BC Act])  

• Synaphea hians – Priority 3 (BC Act)  

• Grevillea ripicola - Priority 4 (BC Act). 

Grevillea rara is a shrub to 2 m high, being a disturbance specialist growing in dense stands after clearing 
or ground disturbance.  Approximately 250 plants were recorded during the survey in two populations 
along the eastern verge of Harris River Road (GHD 2017, Strategen 2018a).  A targeted search for the 
species was undertaken in the vicinity of the two populations, including native vegetation to the east as 
well as the western verge of the road, without observing any other individuals.  The two populations lie 
immediately east of the DE and will be avoided through construction environmental management 
measures. 

Synaphea hians grows in a range of soils on rises in woodland or upslope of damp areas.  During the 
reconnaissance survey (GHD 2017), over 100 plants were recorded at a location north of the Coalfields 
Highway above an embankment in sandy/gravelly soil.  The proposed pipeline corridor was subsequently 
moved to the north along an existing powerline corridor and the DE no longer lies over the recorded 
population of the species. 

Grevillea ripicola occurs on a range of soils on swampy flats, granite outcrops, or along watercourses 
within the Jarrah Forest Bioregion (GHD 2017).  Only one plant of this species was recorded along an old 
section of Griggs Road and was approximately 13 m from the edge of the pipeline corridor.   

No other conservation significant flora species as listed under the BC Act or the EPBC Act were recorded 
within the DE during the field surveys. 
  



Figure 4-4:  Conservation significant flora within 5 km of the Proposal
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Previously, three conservation significant species have been recorded within or immediately adjacent to 
the DE: 

• Caladenia leucochila (Critically Endangered), a small, white orchid growing on grey sandy soil in 
Jarrah – Marri forest.  The species flowers between September and October and would, 
therefore, not have been visible or identifiable at the time of the reconnaissance survey (GHD 
2017a).  The detailed survey (Strategen 2018a), was performed during the optimum timing for this 
species and was not found at its previous location 

• Leucopogon extremus (Priority 2), growing in wet, sandy clay to sandy loam and flowers between 
September and October and therefore, would not have been flowering at the time of the 
reconnaissance survey (GHD 2017).  Prior to the follow-up survey in 2018, the DE was re-aligned 
and the recorded locations of the species were avoided 

• Synaphea petiolaris subsp. simplex (Priority 3), flowering from September to October and growing 
on sandy soils on flats in winter-wet areas.  This species would not have been flowering at the 
time of the reconnaissance survey (GHD 2017).  Prior to the follow-up survey in 2018, the DE was 
re-aligned and the recorded locations this species were avoided.   

Dieback 

The dieback occurrence assessment was undertaken in July 2017 (Glevan 2017).  The assessment 
covered an area of 194.5 ha (excluding the Muja mine ‘Z’ pit area), with approximately 82.2 ha (42.4%) 
found to be infested, approximately 3.0 ha (1.5%) uninfested and approximately 11.7 ha (6.0%) 
uninterpretable.  The infested areas were typically native vegetation including regrowth along powerline 
corridors.  The uninfested area comprised a small portion of the pipeline corridor north of Coalfields 
Highway, which has since been removed from the DE by re-aligning the pipeline corridor further north 
along an existing powerline corridor.  The majority of the assessment area (approximately 97.7 ha or 
40.2%) was excluded from the assessment as it comprised cleared areas devoid of native vegetation, such 
as agricultural paddocks.  The DE has undergone refinement since the 2017 dieback assessment and 
additional assessment will be undertaken for the portions of the DE that were not covered by the 2017 
assessment, to inform dieback hygiene management. 

4.2.4 Potential impacts 

Direct impacts 

The Proposal will result in clearing of a maximum of 9.37 ha of native vegetation, including 8.13 ha of 
remnant vegetation and 1.24 ha of minesite rehabilitation.  The native vegetation is approximately 61.5% 
in an Excellent to Good condition and 38.5% in a Degraded to Completely Degraded condition. 

The vegetation is representative of a range of vegetation complexes that are retained and reserved at well 
above the Government targets of 30% and 15%, respectively, of their pre-European extent. 

The Proposal will not result in clearing of any State or Commonwealth listed threatened or priority 
ecological communities. 

The Proposal is not expected to result in clearing of any State or Commonwealth listed threatened or 
priority flora. 

Indirect impacts 

Extraction of saline water from the CREB has potential to impact downstream riparian vegetation through 
reduced water flow and reduced salinity.  This is assessed under Section 4.4.5 Inland Waters. 

Construction activities have potential to impact on adjacent native vegetation through erosion, uncontrolled 
access, dust deposition, and through the spread of weeds and dieback.  This includes the spread of 
dieback from the DE to other areas within and outside the Collie region, via movements of construction 
vehicles and equipment leaving the DE. 

 



 Myalup-Wellington Project Stage 1 

COL18312.01 R001 Rev 0  

1-Mar-19  33 

4.2.5 Assessment of impacts 

The Proposal is not expected to cause significant impacts to flora and vegetation, based on the following: 

• clearing of approximately 9.37 ha of native vegetation that is retained at well above the 30% pre-
European extent and well reserved in DBCA managed lands 

• no clearing of conservation significant flora, considering the results of desktop and field survey 
surveys. 

• no clearing of threatened or priority ecological communities 

• no clearing of vegetation in association with geomorphic wetlands, or nationally or internationally 
listed wetlands 

• avoiding clearing of riparian vegetation via directional drilling beneath the Collie River and Harris 
River 

• clearing occurring adjacent to existing cleared land associated with agricultural paddocks, mine 
waste dumps powerline corridors, roads and access tracks; avoiding intrusion into or 
fragmentation of patches of native vegetation 

• shallow excavation for construction, and temporary and localised dewatering during construction, 
with no significant impact to potential groundwater dependent vegetation 

• saline water extraction is not expected to cause significant impacts to downstream riparian 
vegetation, as assessed in Section 4.4.5 Inland Waters 

• application of mitigation measures to minimise direct and indirect impacts, including dieback 
hygiene management. 

4.2.6 Mitigation 

Impacts to flora and vegetation will be mitigated through the following: 

• detailed design of pipeline alignments to minimise clearing of native vegetation, particularly 
riparian / wetland vegetation and large trees 

• clear demarcation of all Grevillia rara known to occur within and adjacent to the DE to avoid 
accidental clearing 

• rehabilitation of approximately 7.40 ha (79%) of the native vegetation cleared, to achieve a pre-
development native vegetation community 

• implementation of a Construction Environmental Management Plan to guide construction activities 
and provide environmental performance standards, including management measures such as:  

∗ clearing and access control measures (such as demarcation of clearing boundaries) 

∗ weed and dieback hygiene 

∗ landscaping of earth-worked areas 
∗ erosion and sediment control 

∗ waste and fire management 

∗ topsoil management 

∗ dust control 

∗ tree and vegetation retention where possible 

∗ rehabilitation of temporary construction areas. 

• additional dieback assessment will be undertaken for the portions of the DE that were not covered 
by the previous assessment (Glevan 2017), to inform development of the dieback hygiene 
management plan  

• the dieback hygiene management plan will be subject to the review and advice of DBCA, 
including defined clean on entry/exit points to avoid the spread of dieback from the DE. 
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4.2.7 Predicted outcome 

The Proposal will result in clearing a small area of native vegetation comprising approximately 0.003% of 
the current extent of the Dwellingup 1&4 and Murray 1&2 vegetation complexes.  The extent of clearing 
represents approximately 3% of the DE and has been substantially reduced through site selection that 
maximises user of existing cleared land in Collie. 

No Commonwealth or State listed threatened/priority flora or ecological communities, geomorphic wetlands 
or national or international listed wetlands are expected to be impacted by the Proposal.  The Proposal 
does not lie in the vicinity of any conservation reserves, threatened/priority ecological communities, 
conservation wetlands or their buffers. 

The clearing will occur adjacent to existing cleared and disturbed land associated with agricultural 
paddocks, mine waste dumps powerline corridors, roads and access tracks.  Clearing will avoid intrusion 
intro or fragmentation of patches of native vegetation including State Forest.  Approximately 79% of the 
cleared native vegetation will be rehabilitated. 

Native vegetation within the DE is infested with dieback and a Dieback Hygiene Management Plan will be 
prepared to the approval of DBCA and implemented to prevent dieback spreading from the DE into other 
areas.  The Dieback Hygiene Management Plan will form part of a CEMP that minimises direct and indirect 
impacts to flora and vegetation. 

Saline water extraction at Buckingham is not expected to cause significant impacts to downstream riparian 
vegetation, as presented in Section 4.4.5  Inland Waters.  The Buckingham location has been selected to 
maximise the extraction of the salt load entering Wellington Dam for the smallest water volume. 

Based on the scale and nature of impacts, the location away from sensitive areas, and the mitigation to be 
implemented, the Proposal is not expected to result in a significant impact on flora and vegetation, and 
biological diversity and ecological integrity will be maintained.  Impacts to flora and vegetation may be 
mitigated and regulated through a clearing permit under Part V of the EP Act. 

Accordingly, it is expected that the EPA’s objective for flora and vegetation will be met. 

4.3 Key Environmental factor 2 - Terrestrial Fauna  

4.3.1 EPA objectives 

The EPA’s environmental objective for terrestrial fauna is: 

“To protect terrestrial fauna so that biological diversity and ecological integrity are maintained.” 

4.3.2 Legislation, policy, guidance 

The fauna survey that has informed the planning of the Proposal has been conducted in accordance with 
the Technical Guidance – Terrestrial fauna surveys (EPA 2004) and the Environmental Factor Guideline: 
Terrestrial Fauna (EPA 2016c).  The black cockatoo habitat assessment has been conducted in 
accordance with the EPBC Act referral guidelines (DSEWPaC 2012). 

4.3.3 Receiving environment 

A level 1 fauna assessment was undertaken in November 2016 (GHD 2017, Appendix 5).  The level 1 
assessment included the following:  

• desktop assessment of the potential habitat/presence of conservation significant fauna 

• field survey to characterise fauna and faunal assemblages  

• black cockatoo habitat assessment including foraging habitat and potential habitat trees. 
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A follow-up black cockatoo habitat assessment was undertaken in October 2017 (Strategen 2018a, 
Appendix 4) to address gaps in the initial assessment and changes in the Proposal disturbance footprint 
since the level 1 assessment.   

Subsequent to the above surveys it was identified that a portion of the corridor for ‘Z’ pit water pipeline 
north of Coalfields Highway (see Figure 4-5, Map 11) could involve clearing a substantial number of 
potential habitat trees for black cockatoos.  An alternative pipeline corridor was developed to the north 
along an existing powerline corridor.  This alternative corridor was subject to survey (GHD 2018, Strategen 
2019) to confirm the ecological values and based on the substantially reduced impact, the alternative 
corridor was adopted for the DE and the original corridor discontinued. 

The desktop fauna assessment identified 12 conservation significant terrestrial fauna species as known or 
likely to occur within the DE (GHD 2017; Strategen 2018a), as summarised in Table 4-5.  Conservation 
significant aquatic fauna are presented in Section 4.4.3 Inland Waters. 

Table 4-5:  Conservation significant fauna known or likely to occur 

Species Common name 
Conservation status 

EPBC Act BC Act 

Calyptorhynchus latirostris Carnaby’s Black Cockatoo Endangered Endangered 

Calyptorhynchus banksii naso Forest Red-tailed Black 
Cockatoo 

Vulnerable Vulnerable 

Calyptorhynchus baudinii  Baudin’s Cockatoo Endangered Endangered 

Pseudocheirus occidentalis Western Ringtail Possum Critically Endangered Critically Endangered 

Dasyurus geoffroii Chuditch or Western Quoll Vulnerable Vulnerable 

South-western Brush-tailed 
Phascogale 

Phascogale tapoatafa 
wambenger 

n/a Vulnerable 

Falco peregrinus Peregrine Falcon n/a Other specially 
protected fauna  

Ctenotus delli Dell’s Ctenotus n/a Priority 4 

Falsistrellus mackenziei Western False Pipistrelle n/a Priority 4 

Hydromys chrysogaster Water Rat n/a Priority 4 

Isoodon obesulus fusciventer Quenda or Southern Brown 
Bandicoot 

n/a Priority 4 

Macropus Irma Western Brush Wallaby n/a Priority 4 

The field survey undertaken in November 2016 identified six fauna habitat types within the DE based on 
the vegetation types (VTs) mapped in the flora and vegetation survey, as presented in Figure 4-2 and 
Table 4-6.  The habitat for black cockatoos is presented separately in Figure 4-5.  

The DE is surrounded by tens of thousands of hectares of similar habitat in largely contiguous and intact 
patches within the Harris River, Collie and Muja State Forests. 
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Table 4-6:  Fauna habitat types within the DE 

Fauna habitat  Description Area 
(ha) 

Maximum 
clearing 
area (ha) 

Potential habitat for conservation 
significant species  

Eucalyptus 
Forest Regrowth 
VT1 
 

Jarrah-Marri forest 
regrowth. 
Some dense patches 
with sedges and shrubs 
but with limited leaf litter 
and woody debris 
layers.  Regrowth 
consists of shrubs and 
ground covers. 
Medium value to fauna. 

0.23 0.23 • Western Brush Wallaby (Macropus 
irma) scats recorded 

• Other species opportunistically 
•  

Eucalyptus 
Forest 
VT2  
 

Jarrah-Marri open forest. 
Shrub layer understorey 
with thick leaf litter and 
woody debris. 
Large logs scattered the 
forest floor. 
High value to fauna. 

6.69 6.07 • Western Ringtail Possum 
(Pseudocheirus occidentalis) 

• Chuditch (Dasyurus geoffroii) (via 
scats) scats recorded 

• Southern Brush-tailed Phascogale 
(Phascogale tapoatafa wambenger) 

• Western Brush Wallaby (Macropus 
irma) scats recorded 

• Western False Pipistrelle (Falsistrellus 
mackenziei) 

• Southern Brown Bandicoot (Isoodon 
obesulus fusciventer) 

• Dell’s Skink (Ctenotus delli). 
• Peregrine Falcon (Falco peregrinus)  

Minor Drainage 
lines 
VT3 
 

Flooded gum / 
paperbark low forest / 
shrubland 
Very dense with a fine 
leaf and woody debris 
layer. 
High value to fauna. 

1.09 0.46 • Western Ringtail Possum 
(Pseudocheirus occidentalis),  

• Chuditch (Dasyurus geoffroii) scats 
recorded  

• Southern Brush-tailed Phascogale 
(Phascogale tapoatafa wambenger) 

• Western Brush Wallaby (Macropus 
irma)  

• Western False Pipistrelle (Falsistrellus 
mackenziei) 

• Southern Brown Bandicoot (Isoodon 
obesulus fusciventer) 

• Peregrine Falcon (Falco peregrinus). 

Shrublands in 
ephemeral 
damplands 
VT4 
 

Mixed shrubland. 
Very dense with a fine 
leaf and woody debris 
layer to 3 meters.   
High value to fauna 

0.88 0.63 • Chuditch (Dasyurus geoffroii) (via 
scats) 

• Southern Brown Bandicoot (Isoodon 
obesulus fusciventer), numerous digs 

• Western Brush Wallaby (Macropus 
irma)  

• Peregrine Falcon (Falco peregrinus) 
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Fauna habitat  Description Area 
(ha) 

Maximum 
clearing 
area (ha) 

Potential habitat for conservation 
significant species  

Minesite 
rehabilitation 

Planted vegetation 
comparable to VT1 and 
VT2, for return to State 
Forest post mining 
Medium to high value to 
fauna 

1.24 1.24 • Western Ringtail Possum 
(Pseudocheirus occidentalis) 

• Chuditch (Dasyurus geoffroii) scats 
recorded  

• Southern Brush-tailed Phascogale 
(Phascogale tapoatafa wambenger) 

• Western Brush Wallaby (Macropus 
irma)  

• Western False Pipistrelle (Falsistrellus 
mackenziei) 

• Southern Brown Bandicoot (Isoodon 
obesulus fusciventer) 

• Dell’s Skink (Ctenotus delli) 
• Peregrine Falcon (Falco peregrinus) 

Cleared areas 
and Plantation 
Parkland cleared 
Cleared 
Plantation  

Previously cleared areas 
for power corridors, 
roads, tracks, pipelines 
and agriculture. 
Non-native eucalypt 
plantation. 
Low value to fauna. 

108.73 n/a No suitable habitat 
 

Open Water of 
Collie River, 
Harris River, 
Lake Ballingall 

Open water including 
riverine and lake habitat. 

riparian 
edges 
only 

n/a • Chuditch (Dasyurus geoffroii)  
• Water Rats (Hydromys chrysogaster)  
• Western Brush Wallaby (Macropus 

irma)  
• Peregrine Falcon (Falco peregrinus) 

Black cockatoos 

A black cockatoo habitat assessment was undertaken by Strategen (2018, 2019) to identify potential 
breeding, roosting and foraging habitat for the three threatened Black Cockatoo species that potentially 
occur within the survey area (and DE).  Table 4-7 and Figure 4-5  present the areas and quality of black 
cockatoo foraging habitat identified in the DE.  

The black cockatoo habitat assessment determined potential breeding trees based on those with a 
diameter at breast height (DBH) >500 mm, except for Eucalyptus wandoo (DBH >300 mm).  A total of ten 
potential habitat trees where identified for black cockatoos, include nine Jarrah and one Marri tree.  Field 
inspection indicated that none of the trees had hollows suitable for black cockatoos.  Figure 4-5 (Map 11) 
presents the locations of the potential habitat trees. 

Table 4-7:  Black cockatoo habitat within the DE 
Foraging habitat 
quality  

Within the DE 
(ha) 

Clearing area 
(ha) 

High nil Nil 
Medium 7.78 6.41 
Low 1.11 0.86 
Not suitable 288.40 2.11 

  



Figure 4-5:  Black Cockatoo habitat
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The closest breeding records for black cockatoos are as follows (T. Kirkby 2019, pers. comm. 
14 February): 

• 4 km to the south (Calyptorhynchus latirostris, Carnaby’s Black Cockatoo) 

• 6 km to the south (Calyptorhynchus banksii naso, Forest Red-tailed Black Cockatoo). 

No night roosting trees were identified during the survey.   

The DE is surrounded by tens of thousands of hectares of similar habitat in largely contiguous and intact 
patches within the Harris River, Collie and Muja State Forests. 

4.3.4 Potential impacts 

Direct impacts 

The Proposal will result in the clearing of habitat for conservation significant species, including an 
estimated maximum clearing of: 

• habitat for black cockatoos comprising approximately 7.3 ha of medium to low quality foraging 
habitat and ten potential habitat trees (no suitable hollows) 

• 8.4 ha of habitat for Chuditch (Dasyurus geoffroii) (via scats)  

• 7.8 ha of habitat for Western Ringtail Possum (Pseudocheirus occidentalis)  

• 7.8 ha of habitat for Southern Brush-tailed Phascogale (Phascogale tapoatafa wambenger) 

• up to 8.6 ha of habitat for Priority 4 species including Western Brush Wallaby (Macropus irma), 
Western False Pipistrelle (Falsistrellus mackenziei), Southern Brown Bandicoot (Isoodon 
obesulus fusciventer) and Dell’s Skink (Ctenotus delli).  

The 25-30 m wide pipeline clearing corridor will be rehabilitated to the pre-development landuse (e.g. 
agriculture, powerline corridor, native vegetation), including revegetation with native species where 
appropriate, except for a 5 m wide corridor to be retained for ongoing maintenance and repairs.  It is 
expected that approximately 79% of the native vegetation clearing footprint will be revegetated with native 
species representative of the pre-development communities, including those that provide habitat for 
threatened flora. 

The DE is surrounded by tens of thousands of hectares of similar habitat in largely contiguous and intact 
patches within the Harris River, Collie and Muja State Forests. 

Indirect impacts 

Construction activities have potential to impact on adjacent fauna habitat through erosion, uncontrolled 
access, dust deposition, and through the spread of weeds and dieback. 

Construction and operational traffic has potential to result in road kill of terrestrial fauna. 

4.3.5 Assessment of impacts 

Black Cockatoos 

The Proposal will require clearing of a maximum of 7.3 ha of medium to low quality foraging habitat for 
black cockatoos and a maximum of ten potential habitat trees, none of which have suitable hollows for 
black cockatoo nesting.  Approximately 79% of the native vegetation clearing footprint will be revegetated 
with native species that provide habitat for black cockatoos.   

Clearing of riparian vegetation will be avoided through directional drilling beneath the Collie River and 
Harris River.  No night roost trees were identified within the DE. 
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The closest breeding records to the DE are approximately 4 to 6 km to the south of Buckingham.  The DE 
is surrounded by tens of thousands of hectares of native vegetation in State Forest which would provide 
foraging habitat for black cockatoos.  The clearing will occur adjacent to existing cleared areas and will not 
intrude into or bisect adjacent areas of intact native vegetation, avoiding fragmentation and edge impacts 
into black cockatoo habitat.  Construction will be managed through a CEMP to avoid edge impacts into 
black cockatoo habitat such as the spread of weeds and dieback. 

Based on small scale of clearing of medium to low quality habitat, the avoidance of potential breeding trees 
and night roost trees, the extensive areas of quality habitat in the area, and the avoidance and mitigation 
of indirect impacts, the Proposal is not expected to cause significant impacts to black cockatoos. 

Western Ringtail Possum 

The Proposal lies outside the core habitats identified for the Western Ringtail Possum (WRP), which lie on 
the Swan Coastal Plain, Southern Forest (near Manjimup) and Southern Coast (DPaW 2017).  Critical 
habitat for the species includes Jarrah-Marri forests and woodlands with limited anthropogenic disturbance 
that are intensively fox-bated and have low indices of fragmentation (DPaW 2017).  The Proposal will 
result in clearing of native vegetation that lies adjacent to existing cleared lands for agriculture, mining and 
infrastructure, which have already been subject to disturbance (including dieback infestation) and 
fragmentation and are not expected to comprise important habitat for the species.  The Proposal will avoid 
clearing of riparian vegetation through directional drilling below the Collie River and Harris River.  No 
evidence of WRP (e.g. dreys or scats) was recorded during the reconnaissance survey (GHD 2017).   

Based on the above, the Proposal is not expected to cause significant direct impacts to WRP habitat or 
populations. 

There is potential for the large patches of native vegetation in the vicinity of the Proposal to comprise 
important habitat for the species, including the Harris River, Muja and Collie State Forests.  The proposed 
clearing will be limited to areas adjacent to existing cleared areas and will not involve intrusion into or 
fragmentation of State Forest areas.  Construction works will be undertaken in accordance with a CEMP to 
mitigate edge impacts into adjacent State Forest, including the spread of dieback and weeds.   

During construction, speed limits within the DE will be imposed which limits vehicles to 60 km/h during the 
hours of 0700 to 1800, speed limits outside these hours will be 40 km/h to reduce the potential for collision 
with fauna.  Construction activity is expected to occur during daylight hours, further reducing the potential 
for interactions with the species.  Access tracks maintained along the pipeline corridors will be subject to 
highly infrequent vehicle traffic particularly during night time hours, thus the likelihood of road kill during 
operations is negligible.   

Based on the above, the Proposal is not expected to cause significant indirect impacts to WRP habitat or 
populations. 

Chuditch 

Evidence of Chuditch was recorded via scats at three locations across the DE (GHD 2017).  The Chuditch 
is known to inhabit eucalypt forest (mainly Jarrah) throughout the Collie region with the closest records at 
approximately 2.5 km from the DE (GHD 2017).   

Chuditch are known to have large home ranges of up to 1500 ha (DEC 2012) therefore the proposed 
maximum clearing of 8.4 ha of native vegetation over several locations would comprise a small portion of 
habitat for any individual, with large areas of intact native vegetation surrounding the DE including land 
reserved in State Forest.   

Construction of the Proposal involves disturbance of pipeline corridors at a width of 25-30 m, most of which 
occurs within or adjacent to cleared land associated with agricultural paddocks, powerline line corridors, 
road verges and access tracks.  Clearing adjacent to existing cleared land is not expected to result in 
fragmentation of habitat for the species.   

The likelihood of road kill during construction or operation is expected to be negligible, for reasons outlined 
above for WRP. 
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Vegetation within the DE is not expected to support an important population or represent critical habitat for 
Chuditch, thus the Proposal is not expected to cause a significant impact to the species. 

Priority 4 terrestrial fauna species 

The Proposal is not expected to cause significant impacts to Priority 4 terrestrial fauna species due to the 
following: 

• the minor clearing of habitat, at a maximum of 8.6 ha of which approximately 79% to be 
revegetated with native species that provides habitat for native fauna 

• clearing adjacent to existing cleared areas and avoiding intrusion into or bisection of adjacent 
areas of intact habitat 

• the extensive areas of habitat in the vicinity including largely contiguous and intact State Forest 

• management of potential edge impacts through a CEMP 

• negligible likelihood of road kill during the night time impacting predominantly nocturnal fauna. 

4.3.6 Mitigation  

Impacts to terrestrial fauna will be mitigated through the following: 
• detailed design of the pipeline alignment to minimise clearing of native vegetation, particularly 

large trees, riparian and wetland vegetation 

• rehabilitation of approximately 79% of the native vegetation clearing footprint within the pipeline 
corridors, to achieve a pre-development native vegetation community 

• implementation of a CEMP including management measures such as:  

∗ clearing and access control measures (such as demarcation of clearing boundaries) 

∗ staff inductions regarding fauna management  

∗ fauna spotter/handler engaged to identify and remove fauna prior to and during clearing 

∗ reporting of any injured fauna to the Parks and Wildlife Wildcare Helpline 

∗ weed and dieback management 

∗ erosion and sediment control 
∗ waste and fire management.  

• the dieback hygiene management plan will be subject to the review and advice of DBCA, 
including defined clean on entry/exit points to avoid the spread of dieback from the DE. 

4.3.7 Predicted outcome 

Based on the small scale of clearing adjacent to existing cleared areas, the avoidance of high quality and 
critical habitat areas, the extensive areas of intact habitat in the vicinity, and the mitigation to be 
implemented, the Proposal is not expected to result in a significant impact on biological diversity and 
ecological integrity. 

Accordingly, it is expected that the EPA’s objective for terrestrial fauna will be met. 
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4.4 Key environmental factor 3 – Inland Waters 

4.4.1 EPA objective 

The EPA’s environmental objective for inland waters is: 

“To maintain the hydrological regimes and quality of groundwater and surface water so that environmental 
values are protected.” 

4.4.2 EPA policy and guidelines 

The studies that have informed the planning of the Proposal have been conducted in accordance with the 
Environmental Factor Guideline: Inland Waters (EPA 2018c), and the Upper Collie Water Allocation Plan 
(DoW 2009).  The risk assessment for the Water Treatment Plant low flow wastewater recycling has been 
conducted in accordance with the Guidance Statement for Risk Assessments under Part V of the EP Act 
(DWER 2017). 

4.4.3 Receiving environment 

Surface hydrology 

The Proposal lies within the catchment of the Upper Collie River, which extends upstream of Wellington 
Dam over approximately 2830 km2.  The Upper Collie River has been subject to significant disturbance 
from development, including agriculture, damming and coal mining.  The river will also be subject to future 
impacts from the effects of climate change. 

The Upper Collie River is fed by four tributaries (Figure 4-6): 

• Collie River East Branch (CREB) 

• Bingham River 

• Harris River 
• Collie River South Branch (CRSB). 

The CREB confluences with Chicken Creek approximately 1.3 km downstream of the Buckingham saline 
extraction site. 

Streamflow 

Streamflow and salinity is measured at a number of gauging stations along the Upper Collie River, the 
lowest of which is at Mungalup tower downstream of Collie town.  Average annual streamflow at Mungalup 
was 95.7 GL/yr over 1975-2007, declining to 56.5 GL/yr over 2009-2017 (DWER 2018b).  Climate 
modelling indicates that with declining rainfall the river streamflow will continue to decline in the future 
(DWER 2018b). 

The Upper Collie River streamflow is highly seasonal, with approximately 80% occurring in the months of 
July to October (Figure 4-7).  Since 2010 the river streamflow has been augmented with mine dewater 
from Premier mine, averaging 9.9 GL/yr (DWER 2018b).  The treated mine dewater is discharged on the 
CREB at approximately 1.9 km downstream of Buckingham (Figure 4-6).  The mine dewater discharge has 
resulted in perennial flow conditions in the CREB and along Collie town, however this situation will change 
with the ceasing of surplus mine dewater discharge into the CREB.   
  



Figure 4-6:  Inland waters receiving environment
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Figure 4-7:  Collie River average flows through Collie town site (2011-2015) 

Source:  DWER (2018b) 

River pools 

The Upper Collie River has a number of river pools, which support ecological and social values including 
during the summer-autumn period of low streamflow (Figure 4-6).  Key pools that lie on the CREB 
downstream of Buckingham include Duderling, Buckingham, Pilatti’s and Coolangatta (Figure 4-6).  Some 
of the river pools lie over the Collie Basin and are interpreted to have been historically perennial, sustained 
via groundwater inflow during the summer-autumn.  Due to declining groundwater levels, the river pools 
are no longer sustained by groundwater and have been subject to varying degrees of drying over the 
summer-autumn.   

In addition to the discharge of surplus mine dewater, Premier Coal discharge treated mine dewater into the 
CREB to supplement water levels in Duderling and Buckingham pools during the summer-autumn.  The 
supplementation is a requirement of Premier mine’s groundwater abstraction licence under the RIWI Act, 
in recognition of the effect of mine dewatering on groundwater sustainment of the pools and to maintain 
the social and ecological value of the pools. 

An approximate 8 km stretch of river through Collie town was dredged circa 1965 in response to flooding of 
the town in 1963/64 (GFG 2018).  The dredging created a deeper, wider and flat bottom channel, and 
included removal of riparian vegetation (GFG 2018).  A weir was constructed at Venn Street and impounds 
water in the river, creating an artificial river pool approximately 4.3 km long including along foreshore 
reserves at Soldiers Park and Collie Esplanade.  Further downstream of Collie town and the confluence 
with CRSB lies Minningup Pool, which is a perennial river pool subject to recreational and tourist use. 

Salinity 

Agricultural clearing in the catchment has resulted in rising salinity in the Upper Collie River.  Although 
clearing largely ceased in the 1970s the salinity levels have continued to rise.  The average annual salinity 
at Mungalup was 1291 mg/L over 1975-2008, rising to 1549 mg/L over 2009-2017 (DWER 2018b).  In the 
absence of the Proposal the river salinity and salt load into Wellington Dam is expected to increase. 
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Within the Upper Collie, the CREB catchment has been subject to the greatest proportion of clearing and 
has the highest salinity, contributing approximately 70% of the salt load into Wellington Dam.  The CREB 
had an average salinity of 2379 mg/L over 1975-2003, with an annual salinity range of 783-9244 mg/L 
(DoW 2007b).  Salinity levels peak in the low streamflow months of December to June, however salt loads 
are highest in winter due to the high streamflow (DoW 2007b).  The flow of saline water through the CREB 
and infiltration through the river bed and river pools has resulted in saline intrusion into the underlying 
freshwater Collie Basin (DWER 2018b). 

Apart from salinity, the CREB has an approximate neutral pH and has water quality typical of its mixed 
agricultural and forested catchment land use. 

The Bingham and Harris Rivers have the lowest salinity due to their catchments remaining substantially 
forested and protected by State Forest and conservation reserves (Figure 4-6).  The Harris River was 
dammed in 1989 to provide a reliable potable water supply in response to the increasing salinity of 
Wellington Dam.  Construction of the Harris Dam created a reservoir named Lake Ballingall (Figure 4-6). 

Water allocation 

The Upper Collie River catchment is a declared surface water area under the RIWI Act and surface water 
is managed under the Upper Collie Water Allocation Plan (DoW 2009).  The Water Allocation Plan 
incorporates a proposed 14 GL/yr saline extraction at Buckingham, in line with State Government’s 
investigations and selected approach for salinity reduction in Wellington Dam (see Section 2.1). 

Under the Water Allocation Plan, surface water is fully allocated in the CREB, the Harris River, Bingham 
River and Collie River Central (the catchment adjacent to and of Collie town).  Water in the Harris River 
and Collie River Central is licenced for public water supply and agricultural use.  All flow in the Bingham 
River is allocated for environmental flows, to reduce the potential impacts to streamflow from the proposed 
saline extraction at Buckingham (DoW 2009). 

Hydrogeology  

Geology 

The south-east extent of the DE lies over the Collie Basin (Figure 4-6), a sedimentary basin comprising 
Permian deposits (Coal Measures) of sandstone, shale and coal seams overlaid by Cretaceous deposits 
(Nakina Formation) of sandstone and mudstone (Varma 2002).  The remaining extent of the DE lies over 
Archean granitic rocks overlaid with lateritic soils and sandy/silts in waterway and wetland areas.  

The Collie Basin is bi-lobal comprising two sub-basins; the larger western Cardiff sub-basin and smaller 
eastern Premier sub-basin which are divided by the Stockton Ridge, a granitic subcrop.  The south-east 
extent of the DE lies over the Premier sub-basin. 

The Collie Basin has been subject to coal mining for over 100 years.  The sedimentary deposits 
comprising sandstone and coal seams include the Muja, Premier and Ewington Coal Measures 
(Varma 2002).  Within the Premier sub-basin, the former Muja mine and active Premier and Ewington 
mines (see Figure 4-6) have resulted in substantial changes to surface topography and subsurface 
composition through excavation and dumping of mine waste.  The mine waste, comprising re-worked 
Nakina Formation and Coal Measure materials, has been dumped adjacent to active mine pits and subject 
to varying degrees of rehabilitation in line with coal mine planning and closure arrangements under the 
respective State Agreements.  The mine waste areas typically lie over State Forest tenure and the 
historical post-closure land use is a return to State Forest, although recent proposed uses include 
recreation, agriculture and commercial end uses.   

The sedimentary deposits of the Collie Basin support an extensive and complex hydrogeology, with 
groundwater flow occurring predominantly through the higher permeability sandstone layers which 
comprise approximately 70% of the sediments, with lower permeability shale, mudstone and coal seams 
comprising approximately 30% (Varma 2002).  A shallow, unconfined aquifer lies within the Nakina 
Formation, and deeper confined aquifers exist in the underlying Muja, Premier and Ewington Coal 
Measures (Varma 2002).  Groundwater is typically recharged directly via rainfall. 



 Myalup-Wellington Project Stage 1 

COL18312.01 R001 Rev 0  

1-Mar-19  46 

Outside the Collie Basin, limited groundwater is expected to be presented as local and disconnected 
aquifers in the lateritic soils as well as within deeper fracture rock aquifers. 

Effects of coal mining 

Coal mining within the Collie Basin has resulted in substantial dewatering to create safe mining conditions, 
generating surplus mine dewater discharges into Collie River, as described above, as well as lowering 
groundwater levels and directing groundwater flow towards mine areas (Varma 2002).  The lowering of 
groundwater levels below the Collie River also results in recharge of groundwater from surface water 
flows. 

Coal mining has resulted in the creation of large voids which have filled through groundwater and surface 
water flows to form pit lakes, including currently disused pit lakes such as Muja ‘Z’ pit and WO5H, as well 
as those used or proposed for recreation and tourism, such as Lake Stockton and Lake Kepwari 
(Figure 4-6).   

The hydrogeology of Muja ‘Z’ pit and surrounds is presented in PSM (2017, Appendix 7).  Muja ‘Z’ pit lies 
within mine waste materials comprising reworked materials of the Muja Coal Measures, with widely 
variable and anisotropic hydraulic conductivities.  The mine waste material and the floor of Z pit lie over the 
un-mined Premier Coal Measures, and are bounded to the west by crystalline bedrock of the Stockton 
Ridge and to the east by the Eastern Fault and Premier Coal Measures.  The crystalline bedrock, Eastern 
Fault and Premier Coal Measures are interpreted to form a low transmissivity barrier to groundwater flow, 
hydrologically compartmentalising the Z pit from the Collie Basin (PSM 2017). 

Z pit represents a groundwater sink, being recharged by groundwater inflow from the surrounded mine 
waste materials which in turn are subject to recovering groundwater levels following the cessation of 
mining and dewatering at the Muja mine (PSM 2017).  Z pit also receives surface water runoff from the 
local catchment formed by the reworked waste mine dumps and surrounding land (PSM 2017).   

Following closure of the Muja mine and the cessation of mine dewatering, water levels in Z pit have risen 
as the void filled with groundwater and surface water, rising from approximately 70 mAHD in 2008 to 
approximately 110 mAHD in 2017 (PSM 2017).  The closest groundwater monitoring bores lie 
approximately 1.5 km to the east, along the Chicken Creek floodplain, and are monitored by Griffin Coal.  
Groundwater levels in the Coal Measures below Chicken Creek have been recorded at approximately 175 
to 200 mAHD over the monitoring period of 2012-2018 (Prasser T. 2019, Griffin Coal Environmental 
Officer, pers. comm. 7 January).   

Groundwater quality 

Groundwater within the Collie Basin is mostly freshwater with salinity less than 500 mg/L.  Within the 
Premier sub-basin there is localised saline intrusion occurring due to groundwater levels falling below the 
level of the CREB and infiltration of saline river water (Varma 2002, DWER 2018b). 

Groundwater in the basin is generally acidic with pH between 5-6 in most parts of the basin, with lower pH 
(less than 5 and as low as 2.6) in the vicinity of active and closed coal mines.  The low pH is due to coal 
mining resulting in exposure and oxidation of carbon and sulphide bearing sediments.  The acidic 
conditions results in dissolution and mobilisation of heavy metals in groundwater (Varma 2002).  

The water quality of Z pit is acidic, reflective of the surrounding disturbed mine waste materials, with a pH 
of approximately 3.5 and elevated meat concentrations including Aluminium recorded at 15 mg/L, Iron at 
3.5 mg/L and Zinc at 2.2 mg/L (PSM 2017).  The water quality is brackish with salinity varying from 
approximately 400 to 1900 mg/L total dissolved salts (TDS). 
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Aquatic ecology 

Riparian and aquatic habitat 

UWA (2010) mapped waterway values of the Upper Collie River based on ecological, social and economic 
values including riparian habitat, visual amenity and recreation.  UWA (2010) mapping for the CREB 
between Buckingham and Collie town indicated that approximately 76% of sites were of low value, 22% of 
medium value and 2% of high value.  The generally low value of the Upper Collie is reflective of the 
agricultural and urban development along the river, including salinity impacts, and the associated poor 
foreshore condition (Section 4.2.3).   

The loss of riparian vegetation along the Upper Collie has resulted in reduced biodiversity, gullying and 
bank erosion.  The stretch of CREB between Buckingham and the Bingham River (‘Buckingham Reach’) is 
noted as extremely unstable with resulting heavy sedimentation of river pools such as Duderling (WRM 
2007).  The stretch of CREB between the Bingham River and Coolangatta Pool (‘Coolangatta Reach) is 
more stable due to low sediment inflows from the more forestated and stable Bingham River. 

River pools constitute the key aquatic habitats along the Upper Collie, providing refugia during the low 
streamflow period of summer-autumn, as is typical for south-west river systems.  During higher 
streamflows fish species migrate between the river pools, with species such as Western Minnow and 
Nightfish migrating up tributaries to spawn (WRM 2007).  The Bingham River is an important habitat for 
freshwater fish having low salinity and variety of habitat (WRM 2007).  Migration of fish between the large 
refuge of Coolangatta Pool and the Bingham River is important for the biodiversity of the CREB 
(DWER 2017). 

Aquatic fauna  

Aquatic fauna surveys have not recorded any listed threatened fish species in the Upper Collie River 
(WRM 2007, 2015; SKM 2010; Department of Fisheries database

2
).  A search of the PMST indicated that 

the threatened species Balston Pygmy Perch (Nannatherina balstoni, Vulnerable) may potentially occur in 
the Upper Collie, however this species has not been recorded in any surveys to date and is known to be 
intolerant of salinity, having been found only in freshwater environments (TSSC 2006). 

Carter’s Freshwater Mussel (Westralunio carteri, Vulnerable) has been recorded in the Upper Collie, 
downstream of the confluence with CRSB, as well as within the Bingham River in the 1990s, however no 
mussels have been recorded to date in CREB (WRM 2015).  The species appears to be intolerant to 
average salinity levels above 1600 mg/L (Klunzinger et al 2015).  

The CREB is not expected to support an important population or represent critical habitat for threatened 
aquatic species, due to the above-noted absence of records of listed species, the high salinity levels and 
the degraded riverine habitat quality (WRM 2015, UWA 2010).   

Surveys to date have recorded common native fish species including Western Minnow, Nightfish, Western 
Pygmy Perch and Freshwater Cobbler; and introduced species including Redfin Perch and Mosquitofish 
(WRM 2015).  Surveys have also recorded common invertebrate species (Koonacs, Gilgies, Marron) and 
Water Rates (WRM 2015).   

                                                           
2
 Freshwater Fish Distribution in Western Australia: http://freshwater.fish.wa.gov.au/  

http://freshwater.fish.wa.gov.au/
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Muja Z pit 

Z pit is not expected to comprise important habitat for aquatic or terrestrial fauna due to the following: 

• steep sides and depth limiting benthic and littoral ecosystems 

• lack of fringing and aquatic vegetation 

• lack of vegetated catchment and organic matter inflows to feed macroinvertebrate communities 
• isolation from natural water bodies and associated aquatic fauna migrations 

• acidic water quality.   

4.4.4 Potential impacts 

Direct impacts 

Saline water abstraction 

The Buckingham pump station will extract a maximum of 400 ML/day from the CREB, with higher river 
flows bypassing the weir and flowing downstream.  The pump station will allow bypass of environmental 
flows at 1.0 ML/day (November-June) or 3.5 ML/day (July-October).  The pump station will shut off when 
the storage capacity of Muja ‘Z’ pit is exceeded, which may occur in the event of consecutive years of high 
river flow. 

DoW (2017) estimates extraction of between approximately 0.5 to 23.4 GL/year with an average of 
approximately 8.8 GL/year.  DoW (2017) estimates the salt extraction for the same period at between 
approximately 3000 to 64,000 tonnes/year with an average of approximately 38,000 tonnes per year. 

The weir will create a pool of water of nominal depth 2 m extending approximately 120 m upstream to 
where there is an existing rise in the elevation of the river bed. 

Potential impacts of the saline water extraction include: 

• reduced environmental flows in the CREB downstream  

• beneficial impact of reduced salinity in the CREB downstream 

• weir plates creating a barrier to fish migration 

• death of aquatic fauna trapped in the pump station intake 

• disturbance to river bed and banks during construction. 

Saline water storage 

Extracted saline water will discharge into Muja mine ‘Z’ pit and mix with the existing pit water and 
continuing groundwater and surface water inflow into the pit.   

Potential impacts of saline water storage in Z pit relate to potential leakage of saline water into the Collie 
Basin. 

Wastewater disposal 

The primary wastewater from the WTP, comprising up to 2.9 GL/year of brine at up to 32,000 mg/L TDS, 
will be pumped to the Collie Power Station for disposal via the power station’s existing brine pipeline and 
outfall to the Indian Ocean.  The WTP will be designed to ensure the brine discharge is compliant with the 
capacity of the Collie Power Station brine pipeline and outfall, including conditions established under the 
Environmental Licence (L6337/1995/15).   

The Proposal brine disposal will not result in any additional impacts to those already approved for the 
Collie Power Station. 
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The WTP will also generate a range of low flow wastewaters and solid waste, which will be managed as 
presented in Appendix 8.  In summary, wastes will be managed as follows: 

• low flow wastewaters recycled through a return pipeline to Z pit 

• sludges disposed off-site at a licenced landfill facility 

• low frequency, low volume wastewaters discharged to on-site evaporation pond 

• treated water streams discharged to an outfall on Collie River. 

The low flow wastewaters will have an estimated combined flow of 1.0 GL/yr (Appendix 8).  The low flow 
wastewaters will be recycled for feedwater via a return pipeline to Z pit.  The low flow wastewaters will 
have a water quality comparable to that of the feedwater from Z pit, but with potential elevated pathogens 
(concentrated from the feedwater) and coagulants (e.g. aluminium and iron oxides/hydroxides).  Due to the 
potential for elevated levels of pathogens, the Water Corporation requires a physical barrier prior to return 
to Z pit.  Accordingly, it is proposed to discharge the low flow wastewater into an infiltration basin that lies 
on a topographic bench in the mine waste landforms surrounding to Z pit.   

As presented in Appendix 8 (Strategen 2019a), the low flow wastewater is expected to infiltrate through the 
mine waste and discharge via groundwater into Z pit, which is a groundwater sink.  The low flow 
wastewater will generate a plume of comparatively brackish and neutral pH water within the relatively 
freshwater and acidic groundwater flowing through the mine waste materials into Z pit.   

Potential impacts from the recycling of low flow wastewater into Z pit include: 

• impact to Z pit water quality due to discharge of elevated levels of pathogens or coagulants via 
groundwater 

• impact to minesite rehabilitation or off-site receptors due to spray drift from the infiltration basin. 

The low frequency wastewaters will be discharged to a lined evaporation pond at the WTP site.  There is a 
potential impact to groundwater through leakage or overflow of the evaporation pond. 

The treated water streams will comprise commissioning water which is of potable water quality or better 
than river water quality (‘off-specification’ product water).  The duration of flows are expected to be up to a 
few weeks during the commissioning process.  The treated water streams will be discharged to Collie 
River via a bubble up pit with erosion protection, located adjacent to the river crossing of the potable 
pipeline with the Collie River north-west of the WTP.   

Potential impacts from the discharge of treated water include erosion of Collie River bed and banks.  The 
treated water will have better water quality to the Collie River (i.e. lower salinity, metals, pathogens) and so 
the discharge will not impact on the water quality of the river. 

Indirect impacts 

Construction activities have potential to impact on the Collie and Harris Rivers through erosion, 
uncontrolled access, and spills of waste and hazardous materials. 

4.4.5 Assessment of impacts 

Direct impacts 

Saline water abstraction 

DoW (2017) have assessed the potential impacts of saline water abstraction as part of the RIWI Act 
licence application.  The assessment considered the changes to frequency and duration of flow against 
ecological thresholds developed for the CREB by WRM (2007), as presented in Table 4-8.  The flow 
thresholds were developed for Buckingham Reach and Coolangatta Reach as the stretch of CREB closest 
to the Buckingham abstraction and thus at greatest risk of impacts from reduced flow.   
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Table 4-8:  CREB ecological flow thresholds 

Flow component  Hydraulic outcome  Ecological outcome  
Buckingham  
(ML/day)  

Coolangatta  
(ML/day)  

Spring recession 
to summer no-
flow  

50% of riffle width 
inundated to a depth of 5 
cm  

Maintain natural inundation 
and drying of riffle habitat 
Sustain river pools 
Support fauna retreat to dry 
season refuge 
Maintain invertebrates 

0 to 3.5  0 to 1  

Winter baseflow  100% of riffle width 
inundated to a depth of 5 
cm  

Maintain natural seasonal 
inundation of riffle habitat 
Maintain invertebrates 

6  1.0  

Fish passage 
flow  

Minimum depth of 10 cm 
depth over channel 
(August-October)  

Minimum flow needed for 
small-bodied fish to move 
upstream 

13  3.5  

Fish passage 
flow (Cobbler)  

Minimum depth of 20 cm 
depth over channel 
(June-October)  

Minimum depth needed for 
Cobbler to move upstream  

129  20  

Active channel 
flows  

Long-duration winter 
baseflow  

Scour and maintain open river 
channel and diversity of 
habitat 

230  260  

Winter bench 
inundation  

Inundate in-channel 
vegetation.  
Connection with 
anabranches.  

Access to off-channel forage 
and spawning areas. Maintain 
riparian vegetation, and flush 
organic carbon into river  

n/a  760  

Over-bank flows  Connection with 
floodplain wetlands  

Inundate wetlands  230  760  

DoW (2017) assessed the changes to frequency and flow across the year for the period of 2001-2015, as 
presented in summary form in Figure 4-8 (Buckingham Reach) and Figure 4-9 (Coolongatta Reach).   

As presented in Figure 4-8 and noted by DoW (2017), the Proposal will not significantly change frequency 
or duration of flows less than 3.5 ML/day for Buckingham Reach.  The duration of flows between 6-13 
ML/day may be reduced slightly at the start and end of the wet season however the duration of winter 
flows is expected to be maintained for most years.  This indicates that winter baseflow and spring 
recession will be maintained, providing habitat for macroinvertebrates and enabling aquatic species to 
retreat to pools. 

DoW (2017) noted that the Proposal will reduce the duration of flows above 13 ML/day mostly during the 
transition between seasons.  The annual duration of flows above 129 ML/day and 230 ML/day will be 
significantly reduced.  This indicates that smaller bodied fish (e.g. Western Minnow, Nightfish) will be able 
to migrate through the reach in most years but may have reduced migration in dry years.  Larger bodied 
fish (e.g. Freshwater Cobbler) will be more restricted, with passage during only short periods 
(approximately 3 days) in wetter years and no passage in most years.  Active channel and overbank flows 
will be reduced, reducing scouring of pools an inundation of off-channel wetlands. 

As presented in Figure 4-9, the Proposal will not significantly change frequency or duration of flows less 
than 20 ML/day for Coolongatta Reach.  The cessation of mine dewater is expected to reduce flows in the 
summer-autumn period irrespective of the saline extraction (see mine dewater in > 3.5 ML/day and > 20 
ML/day scenarios).  This indicates that winter baseflow and spring recession will be maintained for all 
years, as will migration of smaller bodied fish.  Passage of larger bodied fish will be maintained for the 
majority of duration in most years, enabling small and large fish to migrate between Coolongatta Pool 
upstream into the good quality habitat of Bingham River.  

The frequency and duration of flows above 260 ML/day and 760 ML/day will be significantly reduced.  This 
indicates reduced scouring of pools and inundation of the river bench and overbank flows. 
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DoW (2017) assessed the effect of the Proposal on reducing salinity in the Upper Collie River salinity, as 
summarised in Table 4-9.  The assessment was conducted for 2001-2009 to exclude the temporary effects 
of mine dewater discharge from 2010 onwards, as in the future mine dewater discharge will cease 
irrespective of the saline extraction. The assessed indicated that the Proposal would reduce salinity in the 
CREB by an average of approximately 26% of Buckingham Reach, approximately 38% for Coolangatta 
Reach and approximately 29% at Mungalup downstream of Collie town. 

 

Figure 4-8:  Effect of saline extraction on CREB flows: Buckingham Reach 

Source: DoW (2017).  Y axis is years 2001-2015.  X axis is months Jan-Dec.  Black bars: streamflow 
without extraction, Red bars: streamflow with extraction 
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Figure 4-9:  Effect of saline extraction on CREB flows: Coolangatta Reach 

Source: DoW (2017).  Y axis is years 2001-2015.  X axis is months Jan-Dec.  Black bars: streamflow with 
mine dewater and without extraction, Red bars: streamflow without mine dewater and with extraction 
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Table 4-9:  Effect of saline extraction on Upper Collie River salinity  

Location  Scenario  

Maximum 
total 
dissolved 
solids  
(mg/L)  

Mean total 
dissolved 
solids  
(ML/year)  

Minimum 
total 
dissolved 
solids  
(mg/L) 

Mean 
reduction 

Buckingham Mill  Historical 16347  5021  634   

With saline extraction 16347  3736  190  26% 

Coolangatta  Historical 9997  2180  346   
With saline extraction 6632  1357  275  38% 

Mungalup Tower  Historical 4733  1416  340   
With saline extraction 2999  1000  231  29% 

DoW (2017) concluded that local populations of freshwater fish are expected to be maintained in the 
CREB following the saline extraction, through maintaining minimum environmental flows and continued 
supplementation (as regulated by DWER) of Buckingham and Duderling pools.  DoW (2017) note that 
while the saline extraction will reduce the passage of larger fish in the Buckingham Reach upstream of the 
Bingham River, this stretch is subject to high salinity impacts, including low ecological values and fish 
exhibiting symptoms of salinity stress.  DoW (2017) noted that the saline extraction would reduce salinity in 
the Upper Collie River, reducing the impact of salinity on aquatic species including sub-lethal stress on 
fish. 

Riparian vegetation can depend on overbank flows for inundation and flooding to trigger seed germination, 
dispersal and establishment.  The DWER modelling (>230 ML/day for Buckingham Reach, > 760 ML/day 
for Coolangatta) indicates that overbank flows occur less than once every two years and that with the 
saline extraction this may decrease to less than once every three years with a lower duration of inundation.  
UWA (2010) mapped the Buckingham Reach as comprising approximately 77% C grade foreshore and the 
Coolangatta Reach as approximately 85% C grade foreshore.  As presented in Section 4.2.3, C grade 
foreshore comprises trees that are resilient or long-lived species with negligible regeneration, with an 
understorey mostly comprising weeds and introduced grasses.  The remaining riparian vegetation as 
predominantly comprising long lived and resilient species is thus expected to be resilient to a reduction in 
the frequency and duration of inundation and flooding.  

In summary, the saline extraction is not expected to cause a significant impact to aquatic and riparian 
values of the CREB, due to: 

• compliance with the Upper Collie Water Allocation Plan 

• no threatened aquatic species are expected to be present, due to the high salinity and low quality 
riparian habitat 

• the streamflow regime is expected to maintain local populations of freshwater fish, including an 
important migration route between Coolangatta Pool and Bingham River 

• while streamflow will be reduced in Buckingham Reach, this stretch represents low quality habit 
due to high salinity impacts and high levels of erosion and sedimentation 

• the extraction will reduce salinity downstream of the Bingham River, reducing salinity impacts 
including sub-lethal stress to fish 

• the remaining, degraded riparian habitat along the CREB is expected to be resilient to a reduced 
frequency of overbank flooding. 

The saline extraction is not expected to cause a significant impact to aquatic and riparian values of the 
Upper Collie further downstream and below the confluence with CRSB, due to the higher stream flows of 
the downstream stretches and smaller effect of streamflow reduction.  DoW (2017) estimate the reduced 
streamflow at an average of 19% at Mungalup Tower, compared to an average of 43% at Coolangatta and 
74% at Buckingham on the CREB. 
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The operation of a weir and pump station intake at Buckingham is not expected to cause a significant 
impact to aquatic or riparian values, as the Buckingham Reach and upstream stretches represent a low-
quality habitat subject to high salinity, erosion and clearing.  Fish surveyed in the CREB upstream of 
Chicken Creek were observed to be in very poor condition (WRM 2007), which may be due to the effects 
of high salinity (DWER 2017), and the stretch of river is unlikely to be an important fish migration or 
breeding habitat compared to the Bingham River.   

Saline water storage 

PSM (2017) assessed the hydrological and water quality effects of saline water storage at Z pit.  The 
assessment report is presented in Appendix 7. 

The Proposal will result in additional water inputs to and outputs from Z pit, including saline water 
discharge from Buckingham and pumping of feedwater to the WTP.  PSM (2017) undertook FEFLOW 
groundwater modelling incorporating the expected inputs and outputs, which indicates that Z pit will 
continue to predominantly function as a groundwater sink, with groundwater continuing to flow into the pit.  
During years of high saline river that fill Z pit to higher water levels (e.g. above 140 mAHD) there may be 
periods of a few to several months when water seeps from the pit into the surrounding aquifer comprising 
mine waste materials (PSM 2017).   

The Premier Sub-basin of the Collie Basin is fully allocated under the RIWI Act and no new bores are 
expected to be developed in the vicinity of Z pit.  Existing groundwater users in the sub-basin include the 
Premier mine dewatering to the north-west and domestic or rural bores from agricultural properties to the 
east.  These bores are located several kilometres or more from Z pit and are not expected to exert a 
drawdown influence compared to that of Z pit.  Accordingly, groundwater within the mine waste materials 
surrounding Z pit is expected to continue flowing towards Z pit, with the water quality effects of saline 
discharge (e.g. higher salinity, pathogens or nutrients from the CREB) contained to Z pit and its immediate 
surrounds. 

PSM (2017) interpret the crystalline bedrock, Eastern Fault and Premier Coal Measures surrounding Z pit 
as a low transmissivity barrier to groundwater flow, hydrologically compartmentalising Z pit from the Collie 
Basin (PSM 2017).  The hydrological compartmentalisation along with groundwater flow towards the pit is 
expected to prevent any saline intrusion from the pit into the Collie Basin and impact to environmental 
values. 

As noted in Section 4.4.3, Muja ‘Z’ pit is not expected to comprise important habitat for aquatic or terrestrial 
fauna and storage of saline river water is not expected to cause significant impacts to environmental 
values.   

WTP waste disposal 

The WTP brine disposal will not result in any additional impacts to those already approved for the Collie 
Power Station.  WTP sludge will be disposed of at an off-site licenced landfill facility. 

Strategen (2019a, Appendix 8) undertook an assessment of environmental risks relating to the recycling of 
low-flow wastewater into Z pit via an infiltration basin. 

As presented in Appendix 8, the recycling of low flow wastewater is not expected to cause significant 
impacts to environmental values.  The low-flow wastewater is expected to infiltrate through mine waste and 
discharge with groundwater into ‘Z’ pit, adding to the feedwater storage in ‘Z’ pit for supply to the WTP.  ‘Z’ 
pit is a groundwater sink surrounded by low permeability hydrogeological formations and high elevation 
mine waste landforms, providing topographic shielding from prevailing winds.  The infiltration basin 
proposed adjacent to Z pit lies at a lower elevation to native vegetation (including mine rehabilitation) and 
human receptors.  It is highly unlikely that low flow wastewater could discharge away from ‘Z’ pit, through 
low permeability formations, to reach sensitive receptors or that spray drift could transport contaminants to 
sensitive receptors (Strategen 2019a).   
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The low frequency wastewaters will be discharged to a lined evaporation pond at the WTP site.  The low 
frequency wastewaters will have varying water quality including; 

• pH 3-5 and salinity 600-6500 mg/L, reflective of untreated feedwater 

• elevated suspended solids 

• elevated heavy metals, with Iron < 20 mg/L 

• anti-scalant chemicals. 

The pond lining is expected to be effective at minimising leakage into the ground or groundwater.  Low 
frequency wastewaters will be discharged on an infrequent period basis (e.g. every 3-6 months or every 5 
years) or in rare overflow events from the surface water tank.  The evaporation pond will be designed with 
sufficient freeboard for a 1 in 100 year rainfall event, thus the likelihood of an overflow is very low.  
Groundwater resources below the WTP site are expected to be limited, comprising local, disconnected 
aquifers in the lateritic soils and low yield aquifers in the underlying granite rock.  There are no licensed 
groundwater users or potential unlicensed users (e.g. domestic properties) within 2 km of the WTP site.  
Accordingly, any leakage or overflow of low frequency wastewaters from the lined evaporation pond is 
expected to be limited in frequency and volume and unlikely to cause significant impacts to environmental 
values. 

The discharge of treated water to Collie River has potential to result in erosion impacts to the bed and 
banks of the river.  The discharge will be via a bubble up pit with surrounding erosion protection, similar to 
the arrangement used for the Premier mine dewater discharge near Buckingham Pool.  The bubble up pit 
and erosion protection is expected to effectively dissipate the erosive forces of the discharge and prevent 
significant erosion or sediment impacts to the river bed and banks.  The treated water will have better 
water quality to the Collie River (i.e. lower salinity, metals, pathogens) and so the discharge will not impact 
on the water quality of the river.  Design and construction of the discharge site will be subject to a bed and 
banks permit under the RIWI Act.   

In summary, the disposal of WTP wastes is not expected to cause significant impacts to environmental 
values, due to: 

• brine discharge into existing, approved Collie Power Station brine disposal system 

• sludges disposed of to off-site, licenced landfill facilities 

• recycling of low-flow wastewater to Z pit being highly unlikely to discharge away from Z pit or be 
carried by spray drift to sensitive receptors 

• limited frequency/volume of leakage or overflow from lined evaporation pond, with limited 
groundwater aquifers and no groundwater users in the vicinity 

• provision of erosion protection for treated waste discharged to Collie River. 

4.4.6 Mitigation  

Potential impacts from saline water extraction and storage will be mitigated through conditions under the 
RIWI Act Section 5C surface water abstraction license, including: 

• limiting pumping to 400 ML/day 

• maintaining minimum environmental flows of 1.0 ML/day (November-June) or 3.5 ML/day (July-
October) 

• limiting saline water storage to 160 mAHD in Muja ‘Z’ pit. 

Under the RIWI Act licence, the Proponent will undertake monitoring of surface water abstraction, river 
flows and salinity; and monitoring of ‘Z’ pit water inputs/outputs (water balance) and water quality.  DWER 
will undertake river health assessments of the Collie, Harris and Bingham Rivers (DWER 2018b).  The 
river health assessments will include biological monitoring, particularly fish and crayfish, and water quality 
monitoring to support ecological management of the river (DWER 2018b). 
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Potential impacts from WTP waste disposal will be mitigated through: 

• WTP design and operation to maintain brine quantity and quality within the approved capacity of 
the Collie Power Station brine disposal system  

• off-site disposal of sludges 

• design and construction of lined evaporation pond to minimise the risk of leaks, and periodic 
inspection and maintenance of pond to remove dried residues and repair any liner damage 

• design and construction of treated water bubble up pit and erosion protection under RIWI Act bed 
and banks permit conditions, including rehabilitation of construction area. 

Potential impacts during construction will be mitigated through: 

• undertaking directional drilling for the pipeline crossing of the Collie and Harris Rivers, avoiding 
disturbance to the bed and banks of the rivers 

• implementation of a CEMP including: 

∗ erosion and sediment controls 

∗ waste and hazardous materials management 

∗ spill response procedures. 

4.4.7 Predicted outcome 

Based on the limited impact of reduced stream flow and benefits of reduced salinity downstream, the 
hydrogeological suitability of Muja ‘Z’ pit for storage, the lack of ecological values in ‘Z’ pit, the disposal of 
brine via an approved pipeline/outfall, the recycling of low-flow wastewaters, and the proposed mitigation 
measures, the Proposal is not expected to cause an impact to hydrological regimes or quality of 
groundwater or surface water such that environmental values are significantly impacted.   

Accordingly, it is expected that the EPA objective for inland waters will be met. 

4.5 Key environmental factor 4 – Social Surroundings 

4.5.1 EPA objective 

The EPA’s objective for social surroundings is: 

“To protect social surroundings from significant harm.” 

4.5.2 EPA policy and guidelines 

The social surroundings investigations that have informed the planning of the Proposal have been 
conducted in accordance with the Environmental Factor Guideline: Social Surroundings (EPA 2016d).  The 
Aboriginal heritage survey has been undertaken in accordance with a Noongar Standard Heritage 
Agreement under the South West Native Title Settlement. 

4.5.3 Receiving environment 

Social Surroundings include aesthetic, cultural, economic and social surroundings of humans that could 
affect or be affected by physical or biological surroundings.   

Aesthetic, economic and social 

The Upper Collie River has a range of social uses as reported in Beckwith (2007) and GFG Consulting 
(2018).  The social uses primarily relate to Minningup Pool and to the Collie town foreshore, with limited 
use of river pools upstream on the CREB. 
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Recreation 

Minningup Pool is located downstream of Collie town and the confluence of Collie River and CRSB.  The 
pool is a popular area for swimming, picnicking and canoeing and is primarily used by local residents 
(Beckwith 2007).  The pool has a foreshore area with recreational facilities.  The Upper Collie hosts, 
depending on streamflow, the annual Collie Descent and Collie Adventure Race which include swimming 
and kayaking/canoeing in the stretch downstream of Collie townsite.  Pool water levels are maintained by 
impoundment from Roberts Rocks weir located approximately 6 km downstream of the Patterson Street 
bridge, inflows from the CRSB, and overflows from the Venn Street weir located approximately 1.4 km 
upstream of the Patterson Street bridge (Figure 4-6). 

Collie town has a river pool over a stretch of approximately 4.3 km, created by historic dredging and 
construction of a weir at Venn Street (GFG 2018).  The river pool provides foreshore amenity along the 
Collie town including at Soldiers Park which provides recreational facilities.  The river pool became infested 
with Nardoo (Marsilea mutica) which affected the river amenity and in response the Shire of Collie has 
implemented a Nardoo Treatment Program using the compound herbicide Reglone.   

The Shire of Collie has developed the Collie River Revitalisation Strategy (GFG 2018), which includes 
recommendations relating to managing water levels and water quality to improve the health and amenity of 
the river along and downstream of Collie town. 

Upstream on the CREB there are recorded social/economic uses for Buckingham and Duderling Pools, 
which were previously used for swimming, fire suppression and stock water (Beckwith 2007).  These pools 
are now subject to limited patronage (A. Dover November 2018, Shire of Collie, pers. comm.)  The 
condition of Duderling Pool has been impacted through high levels of sediment deposition due to the 
degraded condition and high erosion of the upper reaches of the CREB (WRM 2007).  Water levels in 
Buckingham and Duderling Pools are supplemented by mine dewater during the summer-autumn months, 
as a condition of Premier mine’s RIWI Act groundwater licence.   

Other river pools on the CREB such as Pilatti’s and Coolangatta Pool may be used infrequently by local 
residents, accessing the pools off local tracks and roads.  There are no recreational facilities at these 
pools. 

Tourism 

Collie River Valley is promoted as a tourism destination, with water based activities identified as one of the 
top ten attractions

3
.  The key amenities promoted are the stretch of Collie River from Minningup Pool 

downstream to Wellington National Park, as well as Lake Stockton.  The Collie River Walk is also 
promoted, which runs approximately 10 km, following the river pool created by Venn Street Weir and 
extending further downstream to Jack Meares Park. 

Lake Stockton is currently operated by DBCA for recreation and tourism, with Lake Kepwari proposed for 
similar uses once rehabilitation works are completed and recreational facilities developed.  There is no 
public access or social uses proposed at present for Muja ‘Z’ pit. 

The Draft Collie River Trails Strategy 2018-2021 proposes ‘aquatic trails’ combining the above amenities, 
including the Collie River, Lake Stockton and Kepwari (see Figure 4-10). 

Harris Dam use 

Harris River Dam and Lake Ballingall are predominantly used for public drinking water supply.  There are 
minor recreational facilities at the dam, however water based activities are not allowed.   

                                                           
3
 https://www.collierivervalley.com.au/  

https://www.collierivervalley.com.au/
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Figure 4-10:  Proposed Collie aquatic trails  

Source: Draft Collie River Valley Trails Strategy 2018-2021 

Land use surrounding Development Envelope  

The Buckingham pump station lies on predominantly cleared land adjacent to the CREB and is surrounded 
by cleared agricultural land and forested areas.  The closest residences are isolated rural properties 
located approximately 900 m to the north-east and approximately 1.5 km to the south-east.   

The Centaur Road pump station lies on cleared land surrounded by forested land and the Premier mine 
workings.  The closest residences are isolated rural properties located approximately 900 m to the east-
north-east and approximately 1.6 km to the north-north-east. 

The WTP lies on cleared agricultural land with non-native eucalypt plantation, and is surrounded by the 
Collie Power Station and fly ash dams to the west and east, agricultural land to the north and State Forest 
and the Ewington II mine to the south.  The closest residences are at least 3-4 km away. 

The water delivery pipelines cross a mixture of agricultural land, disused mine areas, State Forest, 
powerline corridors and road reserves. 

Cultural heritage 

Aboriginal heritage 

The Proposal lies within the South West Native Title Settlement (SWNTS) within the Gnaala Karla Booja 
(GKB) Indigenous Land User Agreement (ILUA) area.  The Proponent has entered into a Noongar 
Standard Heritage Agreement for the Proposal and has undertaken an Aboriginal heritage survey including 
ethnographic and archaeological surveys, as presented in Appendix 10. 

Figure 4-11 and Table 4-10 present the Aboriginal heritage sites recorded within and in the vicinity of the 
DE.  Archaeological survey (Harris 2019, Appendix 10) has confirmed that the Shotts 01, 07 and 12 sites 
lie within the DE.  Other Aboriginal heritage places mapped over the DE, including numerous location in 
Lake Ballinghall / Harris River (Figure 4-11), are confirmed as stored data/not a site (Harris 2019). 



 Myalup-Wellington Project Stage 1 

COL18312.01 R001 Rev 0  

1-Mar-19  59 

Table 4-10:  Aboriginal heritage sites within the DE 

ID Name Status Type 

4791 Shotts 01 Registered Site Artefacts / Scatter 

4797 Shotts 07 Registered Site Artefacts / Scatter 

4802 Shotts 12 Registered Site Artefacts / Scatter 

16713 Collie River Waugal Registered Site Mythological, Natural Feature, Water Source 

15331 Shotts Graves Registered Site Modified Tee, Skeletal Material / Burial  

21905 Harris River Registered Site Mythological, Water Source 

31944 Collie Ochre Deposit Lodged Ochre 

European heritage 

Figure 4-11 and Table 4-11 present European heritage sites mapped within and in the vicinity of the DE.  
The three heritage sites are on the local heritage list / municipal inventory, which relate to considerations 
for Development Applications under the P&D Act and do not provide statutory protection under the 
Heritage of Western Australia Act 1990.   

Table 4-11:  European heritage sites within the DE 

No. Name Type Category 

6347 Harris River Dam Municipal Inventory 
Heritage List 

Some / moderate 
significance. 

10489 Collie River East Branch 
Road Bridge 

Statewide Large Timber 
Structure Survey 

n/a 

6341 Muja Mine Site – Muja 
Open Cut 

Municipal Inventory Some / moderate 
significance 

4.5.4 Potential impacts 

Direct impacts 

The Proposal has potential to cause impacts to social surroundings due to: 
• saline extraction reducing streamflows causing impacts to amenity and heritage values 

downstream 

• visual and noise impacts from pump stations, WTP and water discharges impacting amenity of 
residences 

• construction of infrastructure impacting Aboriginal heritage sites. 

Indirect impacts 

Construction activities have potential to impact on the Social Surroundings through noise, dust, traffic; and 
impacts to river amenity through erosion, uncontrolled access, and spills of waste and hazardous 
materials. 

 
  



Figure 4-11:  Aboriginal and European heritage
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4.5.5 Assessment of impacts 

Saline extraction 

The extraction of saline water at Buckingham will reduce the streamflow downstream, which has potential 
to affect river water levels in areas of social value.  As noted in Section 4.5.3, the key downstream social 
relate to Minningup Pool and the Collie town foreshore, with limited use of river pools upstream on the 
CREB. 

The saline extraction is not expected to affect the hydrology or associated aesthetic, economic or social 
values of the Harris River, Bingham River or CRSB.  This is due to the hydrology of those tributaries being 
dependent on flows from their respective catchments rather than substantial backwater effects from their 
confluence with the CREB. 

Collie town foreshore 

DWER (2018b) predict the saline extraction at Buckingham as reducing streamflow through Collie town at 
an average of 22% over the 2011-2015 period, with the greatest reduction occurring in the peak 
streamflow period of July to October (Figure 4-12).  Streamflow data is presented for 2011-2015 as a 
recent period of low flow indicative of future flows under a drying climate.  Strategen (2019a, Appendix 9) 
assessed the effect of the saline extraction at Buckingham on the Collie River pool located along the Collie 
townsite upstream of the Venn Street weir (Figure 4-13).  This pool is referred to as the ‘Venn Street weir 
pool’ to distinguish it from ‘Town Pool’

4
 located on Collie River South Branch.  The results of the 

assessment were presented during community consultation sessions in December 2018 (see Section 3.3). 

 

Figure 4-12:  Estimated average streamflow (ML/day) at Collie town site (2011-2015) 

Source:  DWER (2018b). 

                                                           
4
 Also referred to as ‘Cardiff Pool’. 
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The assessment comprised a water balance accounting for river inflows into Venn Street weir pool during 
the 2011-2015 period of low streamflow, and loses through:  

• evaporation from the river pool surface 

• seepage into the river bed  

• abstraction by the Shire of Collie for irrigation of public open space and sports grounds 

• flow over the Venn Street weir to the river downstream. 

The rate of seepage into the river bed is dependent on the groundwater level across the river pool and the 
riverbed conductance, both of which are uncertain (Strategen 2019a).  Accordingly, Strategen (2019a) 
assessed a range of scenarios as presented in Table 4-12. 

Table 4-12:  Riverbed seepage scenarios 

Scenario Average groundwater level across 
pool Conductance (m2/day/m2) 

A At pool water height – no seepage n/a 
B At river bed Low: 0.01  
C At river bed High: 0.07 
D 1 m below river bed Low 0.01 
E 1 m below river bed High: 0.07 

Strategen (2019a) adopted the future river flows modelled by DWER, excluding the mine dewater 
contribution consistent with the expected discontinuation of mine dewater disposal to the Collie River 
(DWER 2018b).   

Strategen (2019a) modelled ten scenarios, being the future river flows (Scenario 1) and future river flows 
with the Proposal saline extraction (Scenario 2) combined with the five riverbed seepage scenarios. 

Table 4-13 presents a summary of the water balance findings for the ten scenarios.  Figure 4-14 and 
Figure 4-15 present the variation in pool water levels at the weir (i.e. maximum pool depth) during an 
average year, for the future river flows and with the Proposal saline extraction, respectively.  Figure 4-14 
and Figure 4-15 denote the approximate water depth at the weir at which the pool is expected to dry out at 
the key foreshore locations of Soldiers Park and (further upstream) Collie Esplanade.    

As indicated by scenarios 1A, 1B and 2B, the Venn Street pool is expected to experience limited drying (up 
to 20 cm) in the event of high groundwater levels (at bed level or higher) and a low riverbed conductance 
(thick/low permeability sediments).  This is due to the limited scale of evaporative loss and irrigation take 
compared to the summer/autumn river inflows. 

As indicated by scenarios 1C, 1D and 1E, should groundwater levels drop below the riverbed and/or the 
riverbed has a high conductance (thin/high permeability sediments) then the Venn Street pool is expected 
to dry out over a portion of its length for the period of January to May.  The duration and spatial extent of 
the drying will depend on the groundwater levels and the riverbed conductance.  The drying is due to the 
larger scale of seepage losses that exceed the summer/autumn river inflows and deplete the pool storage. 

The water balance findings, as presented in Table 4-13, Figure 4-14 and Figure 4-15, indicate that the 
saline abstraction will result in a very slight additional drying of the Venn Street weir pool.  Should 
groundwater remain at close to the riverbed (Scenarios 1B, 1C, 2B, 2C) then the saline extraction is 
expected to result in less than 1 cm of additional drying, and extend the period of low water levels in the 
pool by up to a few days.  Should groundwater levels drop to below the riverbed (Scenarios 1D, 1E, 2D, 
2E) then the saline extraction is expected to result in approximately 1 cm of additional drying, and extend 
the period of low water levels by a few days to a week depending on the riverbed conductance.  The very 
slight additional depth and duration of drying is presented in Figure 4-16, for the conservative high 
conductance scenarios. 

 



Figure 4-13:  Collie townsite - Venn Street weir pool
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Table 4-13:  Venn Street weir pool – water balance summary 

Scenario 
Average 
groundwater 
level 

Conductance 
River 
inflow Evaporation Seepage 

Irrigation 
take 

Weir 
overflows 

Weir 
overflows 
as 
proportion 
of river 
inflows 

Minimum water level at 
weir during the year 

Number of days during the year where water level 
at weir is below the depth: 

M2/d/m2 GL/yr GL/yr GL/yr GL/yr GL/yr m 

Reduction 
due to 
Proposal (m)  2.0 m 1.5 m 1.0 m 0.75 m 

1A Pool level n/a 33.2 0.2 0.0 0.1 32.9 99% 2.20 n/a 0 0 0 0 

1B At bed 0.01 33.2 0.2 0.5 0.1 32.4 98% 2.01 n/a 0 0 0 0 

1C At bed 0.07 33.2 0.2 2.8 0.1 30.2 91% 1.03 n/a 118 88 0 0 

1D 1 m below bed 0.01 33.2 0.2 0.9 0.1 32.0 96% 1.58 n/a 64 0 0 0 

1E 1 m below bed 0.07 33.2 0.1 5.0 0.1 28.0 84% 0.51 n/a 126 116 105 47 

2A Pool level n/a 25.9 0.2 0.0 0.1 25.6 99% 2.20 0.000 0 0 0 0 

2B At bed 0.01 25.9 0.2 0.5 0.1 25.1 97% 2.00 0.002 0 0 0 0 

2C At bed 0.07 25.9 0.2 2.8 0.1 22.9 88% 1.03 0.004 118 90 0 0 

2D 1 m below bed 0.01 25.9 0.2 0.9 0.1 24.7 95% 1.57 0.002 64 0 0 0 

2E 1 m below bed 0.07 25.9 0.1 5.0 0.1 20.7 80% 0.50 0.012 127 117 106 53 
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Figure 4-14:  Venn Street weir pool – depth at weir for future river flows (no mine dewater) 

 

Figure 4-15:  Venn Street weir pool– depth at weir for future river flows plus saline extraction 
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Figure 4-16:  Venn Street Weir Pool – effect of saline extraction, high conductance scenarios  

The limited effect of the Proposal on the Venn Street weir pool is due to the proposed saline extraction 
occurring predominantly in winter and spring, with a very limited reduction in river flows (< 3.3%) expected 
between January to April when river flows are lowest.  The winter and spring river flows, at greater than 
50 ML/day, substantially exceed the evaporation and seepage losses and the storage capacity of the river 
pool, and are thus mostly (80-99%) lost to weir overflows rather than being retained within the pool to 
sustain it during the summer/autumn period.  

The potential for drying of Venn Street weir pool is thus predominantly affected by the scale of seepage 
losses (in turn dependent on groundwater levels and riverbed conductance) over the summer/autumn 
period and how fast these deplete the pool storage volume, and is only slightly affected by the very limited 
reduction in river flows due to the saline extraction over this period. 

Based on the limited effect on river pool levels the saline abstraction at Buckingham is not expected to 
cause significant impacts to the aesthetic, economic or social values of the Venn Street weir pool and 
Collie town foreshore. 

Minningup Pool and downstream to Wellington Dam 

Minningup Pool lies downstream of Collie townsite and the Venn Street weir pool and receives overflows 
from the weir as well as inflows from CRSB, with water levels maintained through impoundment from the 
Roberts Rocks weir.  Minningup Pool and the river stretch downstream to Wellington Dam are thus subject 
to higher streamflows from a larger catchment, averaging 66.7 GL/yr at Mungalup Tower over 2011-2015 
compared to 46.1 GL/yr at Collie town (DoW 2017, DWER 2018b).  Accordingly, the saline abstraction is 
expected to have a lower proportional effect on stream flows and water levels at Minningup Pool and the 
stretch downstream to Wellington Dam, compared to the limited effect on water levels predicted for the 
Venn Street weir pool upstream. 

Based on the expected limited effect on streamflow and water levels (lower than that expected for Venn 
Street weir pool), the saline abstraction at Buckingham is not expected to cause significant impacts to the 
aesthetic, economic or social values of Minningup Pool or the stretch of river downstream to Wellington 
Dam.   
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CREB river pools 

The river pools upstream on the CREB (e.g. Coolangatta, Pilattis, Buckingham and Duderling) are 
substantially smaller than the 4.3 km long Venn Street weir pool, with limited capacity to store peak winter-
spring streamflows which will largely bypass the pools similar to the weir overflows at Venn Street.  The 
CREB pools are expected to be at full capacity at the end of spring and then subject to drying from 
riverbed seepage during the summer-autumn, similar to that modelled for the Venn Street weir pool.  
Drying of the river pools is expected to be affected predominantly by factors independent of saline 
extraction at Buckingham, namely: 

• reductions in storage capacity through siltation, particularly at Duderling pool 
• ceasing of surplus mine dewater discharge, affecting Pilatti’s and Coolangatta pools 
• maintenance of supplementation, affecting Duderling and Buckingham pools 
• riverbed seepage, which in turn is affected by riverbed conductance and groundwater level. 

Given their proximity to Buckingham, the CREB river pools may potentially be subject to a greater 
additional drying from saline abstraction than that modelled for the Venn Street weir pool.  However, the 
additional drying is expected to be marginal compared to the drying and/or supplementation requirements, 
which are irrespective of the saline abstraction.   

Given the limited additional drying expected, and the limited public uses of the CREB river pools 
(infrequent usage by local residents) the saline abstraction is not expected to cause significant impacts to 
associated aesthetic, social or economic values. 

Muja ‘Z’ pit 

There is no public access or social uses proposed at present for Muja ‘Z’ pit.  Use of the void for water 
storage is not expected to cause significant impacts to aesthetic, economic or social values. 

Visual and noise impacts  

The Buckingham and Centaur Road pump stations will comprise underground structures with low-rise 
above ground facilities.  The pump stations are surrounded by un-populated land that are not used for 
recreational or other social uses, and are not expected to cause significant impacts to visual amenity. 

The WTP will predominantly comprise industrial style sheds and water tanks which are consistent with the 
industrial visual character of the area, including the nearby Collie Power Station, fly ash dams, Holista 
Colltech rendering plant, and powerlines and conveyors.  The WTP is surrounded by un-populated land 
which is not used for recreational or other social uses, and is not expected to cause significant impacts to 
visual amenity. 

The Buckingham and Centaur Road pump stations and WTP will include mechanical equipment that 
generates noise emissions.  Both pump stations will be underground concrete structures, with submersible 
pumps operating underground in an enclosed environment.  Given the enclosed operation and the 
distance to isolated residences, the pump station operations are not expected to result in exceedance of 
assigned levels under the Environmental Protection (Noise) Regulations 1997.   

The WTP will include pumps and other mechanical equipment within enclosed buildings as well as 
operating on outdoor process equipment.  Given the distance of at least 3-4 km to isolated residences the 
WTP operations are not expected to result in exceedance of assigned levels under the Environmental 
Protection (Noise) Regulations 1997. 

The discharge of water into ‘Z’ pit and Lake Ballingall will occur via submerged diffuser pipes and not 
cause any noise emissions of visual or noise impacts.  The treated water discharge point on the Collie 
River will be used for a few weeks during the commissioning period of the WTP, and lies on a stretch of 
river that is not readily accessible by the public nor is used for recreational or other social uses.  The 
discharge of treated water is not expected to cause significant impacts to amenity. 

The low frequency hum from electrical equipment at the pump stations and WTP is only expected to be 
audible within close proximity of the sites and is not expected to cause any impacts to amenity. 
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Aboriginal heritage 

The findings of the Aboriginal heritage survey are presented in Appendix 10.  The survey was undertaken 
in accordance with a Noongar Standard Heritage Agreement and Activity Notice.  The heritage survey 
included ethnographic consultations in August and December 2018 held with thirteen representatives from 
the Gnaala Karla Booja (GKB) Native Title Claim (NTC) group including those recommended by SWALSC.  
The findings of the survey are summarised below. 

Collie and Harris Rivers 

During the ethnographic consultations, the GKB NTC group representatives confirmed the significance of 
the Collie River (ID 16713) and Harris River (ID 21905) as sacred sites associated with the 
Ngarngungudditj Walgu belief.  The GKB representatives advised that the Proposal activities on the two 
rivers would adversely affect the spirit of the Walgu and subsequently could have spiritual consequences 
upon the traditional custodians of the waterways.   

Due to the significant cultural beliefs associated with the waterways the GKB representatives advised that 
they would prefer the proposed pipelines to span across waterways wherever possible.  Where this is not 
possible the GKB representatives advised that directional drilling underneath the waterways is a more 
culturally appropriate method than trenching.  The Proponent explained that the pipeline crossings of the 
Collie River and Harris River were to be directionally drilled to minimise impacts to the river, but also avoid 
large above ground spans which could pose an ongoing safety hazard.  The GKB representatives 
accepted this approach on the basis that the directional drill pads be located at least 30 m from the high-
water mark of the rivers, and that the drilling be subject to geotechnical investigation to avoid collapsing or 
fracturing of the river bed. 

Collie Ochre Deposit 

The GKB representatives expressed concern on the potential impact of the Buckingham pump station to 
the Collie Ochre Deposit (ID 31944), where ochre is traditionally and historically gathered for use in 
medicine, art, law and ceremony.  The GKB representatives requested continue access to the site to 
gather ochre for cultural purposes.   

The Proponent engaged a detailed field investigation of the area to identify the specific areas of ochre that 
are culturally significant (Strategen 2018b, contained in Appendix 4 of the survey report).  The field 
investigation findings were shared with the GKB representatives during the December 2018 consultation.  
The Proponent advised that the Buckingham pump station was to be an un-occupied, fenced installation 
and would not prevent access by Nyungar to ochre deposits along the CREB. 

The GKB representatives advised that the Buckingham pump station was acceptable as it was 
appropriately located to avoid impacts on the main ochre deposits located to the east and upstream of the 
DE, and that the pump station would not restrict access to ochre at the site.  The GKB representatives 
provided recommendations for mitigation which are incorporated into the Proposal (see Section 4.5.6). 

Shotts Graves 

The GKB representatives confirmed that the DE lies outside the burial site of the Shotts Graves (ID 15331) 
and that the Proposal will not impact that site, although the DE lies over the mapped boundary of the site.  
Given the significance of the site, the GKB representatives requested that archaeological monitors be 
engaged for construction works over the mapped boundary, in case un-expected burials are encountered 
beyond the known burial site. 

Summary of impact 

Based on the findings of the Aboriginal heritage survey and adopting the recommendations of GKB 
representatives for mitigation (see Section 4.5.6), the Proposal is not expected to cause significant impacts 
to Aboriginal heritage values.   

The Proponent will seek Section 18 consent under the Aboriginal Heritage Act 1972 to disturb the 
registered Aboriginal sites identified within the DE. 
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European heritage 

The Proposal is not expected cause significant impacts to European heritage sites, which comprise sites of 
local heritage significance.  The heritage significance of Harris Dam and Muja mine relate to their 
association with the region’s history of water supply (to the Great Southern Towns) and coal mining, 
respectively.  The heritage significance of either site, including their structure, landscape or visual 
character, is not expected to be significantly impacted by installation of water pipelines and submerged 
diffusers. 

Construction impacts 

Construction of the Proposal is not expected to cause significant impacts to Social Surroundings, as the 
Proposal will cause localised disturbance and the DE lies away from populated areas.  The DE lies close 
to major transport routes including Coalfields Highway and Collie-Williams Road and will not require 
construction traffic to pass through local roads in populated areas.   

4.5.6 Mitigation  

Potential impacts from saline water extraction will be mitigated through conditions under the RIWI Act 
Section 5C license, including: 

• limiting pumping to 400 ML/day 
• maintaining minimum environmental flows of 1.0 ML/day (November-June) or 3.5 ML/day (July-

October) 
• undertake monitoring of surface water abstraction, river flows and salinity.   

Potential impacts from noise emissions will be mitigated by specifying that the pump stations are to be 
designed to achieve assigned noise levels at the closest sensitive receptors. 

Potential impacts during construction will be mitigated through: 
• undertaking directional drilling for the pipeline crossing of the Collie and Harris Rivers, with drill 

pads located at least 30 m from the river high water mark 
• implementation of a CEMP including: 

∗ rehabilitation of pipeline corridor to support pre-development land use 
∗ noise and dust controls 
∗ traffic management 
∗ access controls 
∗ erosion and sediment controls 
∗ waste and hazardous materials management 
∗ spill response procedures 

• the CEMP will include recommendations of GKB NTC representatives including: 
∗ a propitiatory ritual be conducted at the Collie River prior to any ground disturbing works 

occurring 
∗ temporary fencing to protect the Collie Ochre Deposit during construction 
∗ cultural and archaeological monitors present during ground disturbing works over Aboriginal 

sites, including Buckingham pump station, pipeline crossings of the Collie River and Harris 
River, and bubble up pit on the Collie River 

∗ archaeological monitors present during ground disturbing works within the mapped area of 
Shotts Graves, in case un-expected burials are encountered 

∗ inductions for all contractors and personnel to provide awareness of the cultural significance 
of the Aboriginal sites 

∗ removal of built up silt on the CREB and re-shaping of the river bank to a natural profile for the 
portion adjacent to the Buckingham pump station. 
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4.5.7 Predicted outcome 

Based on the limited impact of reduced stream flow on the key social and economic values of the Collie 
River, the lack of social and economic values at Muja ‘Z’ pit, the distance between the DE and isolated 
sensitive receptors, the support of GKB-NTC representatives subject to appropriate avoidance and 
management of Aboriginal heritage values, the lack of impacts to European heritage, and the proposed 
mitigation, the Proposal is not expected to cause significant harm to aesthetic, cultural, economic and 
social surroundings of humans.   

Accordingly, it is expected that the EPA objective for social surroundings will be met. 
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5. Other environmental factors or matters 
No other environmental factors established by the EPA for the purposes of environmental impact 
assessment were considered significant for the Proposal, as presented in Table 5-1. 

Table 5-1:  Assessment of other environmental factors 
Environmental factor Significance of impact 

Benthic Communities and Habitat  The Proposal is not located adjacent or nearby coastal areas.   
Brine from the WTP will be discharged to the Collie Power Station existing 
brine pipeline and outfall. 
WTP will be designed to ensure the brine discharge is compliant with the 
capacity of the brine pipeline and outfall, including conditions established 
under Environmental Licence (L6337/1995/15). 
WTP brine disposal will not result in any additional impacts to those 
already approved for the Collie Power Station.   

Coastal Processes  

Marine Environmental Quality 

Marine Fauna 

Terrestrial Environmental Quality The Proposal will involve shallow excavation for pressurised water 
pipelines and building foundations.  Deeper excavation for pump stations 
will be limited in footprint and volume.   
Dewatering will be localised and temporary for construction, and lie over 
local, disconnected aquifers in lateritic soils over granite.   
No significant disturbance to soil quality or acid sulfate soils is expected. 

Landforms  The Proposal will involve generally shallow earthworks and will not impact 
on high value landscapes. 

Subterranean Fauna  The Proposal will involve generally shallow earthworks and any dewatering 
will be temporary and localised, which is not expected to cause significant 
impacts to subterranean fauna. 

Air Quality  The Proposal will result in minor air (dust, vehicle) emissions during 
construction which will be managed through a CEMP.  Proposal operations 
will not result in significant air emissions. 

Human Health Supply of potable water to Harris Dam will be subject to a Drinking Water 
Quality Management Plan and Water Source Protection Plan approved by 
the Water Corporation and Department of Health.  The WTP will be 
designed to achieve potable water quality for the input feedwater quality.  
WTP low flow wastewater return to ‘Z’ pit for recycling as feedwater will 
incorporate a physical barrier through infiltration, as required by Water 
Corporation.   
Noise is not expected to be severe and consistent with EPA guidance is 
addressed under Social Surroundings. 
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