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Invitation to make a submission 

The Environmental Protection Authority (EPA) invites people to make a submission on the 
environmental review for this Proposal. 

Questdale Holdings Pty Ltd proposes to disturb 28.4 hectares (ha), containing 26.2 ha of native 
vegetation to extend an existing sand quarry extraction operation located on Lots 2 and 10 Rowley 
Road, Mandogalup, Western Australia (‘the Development Envelope’). This will also allow for bushfire 
fuel reduction and fire risk management to adjoining urban area’s. 

The Environmental Review Document (ERD) has been prepared in accordance with the EPA’s 
Procedures Manual (Part IV Divisions 1 and 2).  The ERD is the report by the proponent on their 
environmental review which describes this Proposal and its likely effects on the environment. 

The ERD is available for a public review period of 4 weeks from 20 June 2022, closing on 18 July 
2022 Year. 

Information on the Proposal from the public may assist the EPA to prepare an assessment report in 
which it will make recommendations on the Proposal to the Minister for Environment. 

Why write a submission? 

The EPA seeks information that will inform the EPA’s consideration of the likely effect of the 
Proposal, if implemented, on the environment. This may include relevant new information that is 
not in the ERD, such as alternative courses of action or approaches. 

In preparing its assessment report for the Minister for Environment, the EPA will consider the 
information in submissions, the proponent’s responses and other relevant information. 

Submissions will be treated as public documents unless provided and received in confidence, 
subject to the requirements of the Freedom of Information Act 1992. 

Why not join a group? 

It may be worthwhile joining a group or other groups interested in making a submission on similar 
issues. Joint submissions may help to reduce the workload for an individual or group. If you form a 
small group (up to 10 people) please indicate all the names of the participants. If your group is 
larger, please indicate how many people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on information in the ERD. 

When making comments on specific elements in the ERD: 

• Clearly state your point of view and give reasons for your conclusions.

• Reference the source of your information, where applicable.

• Suggest alternatives to improve the outcomes on the environment.
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What to include in your submission? 

Include the following in your submission to make it easier for the EPA to consider your submission: 

• Your contact details – name and address.

• Date of your submission

• Whether you want your contact details to be confidential.

• Summary of your submission, if your submission is long.

• List points so that issues raised are clear, preferably by environmental factor.

• Refer each point to the page, section and if possible, paragraph of the ERD.

• Attach any reference material, if applicable. Make sure your information is accurate.

The closing date for public submissions is: 18 July 2022. 

The EPA prefers submissions to be made electronically via the EPA’s Consultation Hub at 
https://consultation.epa.wa.gov.au. 

Alternatively, submissions can be: 

• Posted to: Chairman, Environmental Protection Authority, Locked Bag 10, Joondalup DC WA
6919, or

• Delivered to: The Environmental Protection Authority, Prime House, 8 Davidson Terrace,
Joondalup 6027.

If you have any questions on how to make a submission, please contact the EPA Services at the 
Department of Water and Environmental Regulation on 6364 7000. 
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Scoping Checklist 

Table ES.1: Agreed Environmental Scoping Checklist 
Task 
No 

Required Work Section Page # 

Flora and vegetation 

1 Identify and characterise the values and significance of flora and vegetation within the 
proposed Development Envelope through Flora and Vegetation Surveys. Study Areas 
should include vegetation that may be directly and indirectly impacted to assist in 
determination of local and regional impacts. For surveys already undertaken, 
demonstrate alignment with Technical Guidance Flora and Vegetation Surveys for 
Environmental Impact Assessment (EPA, December 2016).  Where multiple surveys 
have been undertaken to support the assessment, a consolidated report will be 
provided which integrates the results of the surveys. The consolidated report will 
provide justification to demonstrate that the surveys undertaken are relevant and 
consistent with EPA Guidance, and will ensure that database searches and taxonomic 
identifications are up-to-date. 

5.3 
Appendix D 

25 

2 Identify, map and assess the values and significance of flora and vegetation within any 
areas likely to be directly or indirectly impacted by the Proposal and describe these 
values in a local, regional and state context, including threatened/priority ecological 
communities, threatened/priority flora, and significant flora and significant vegetation 
as defined by EPA guidance.  An analysis of the vegetation and significant flora species 
present and likely to be present within the disturbance footprint and the 
Development Envelope (including direct and indirect impact areas outside of the 
Development Envelope) will be undertaken. An assessment of the significance of flora 
and vegetation in a local, regional and cumulative context will be included.  A 
quantitative assessment of levels of impact on significant flora, priority ecological 
communities and all vegetation units will be included, detailing: 

• For significant flora:
o number of individuals and populations in a local and regional context;
o numbers and proportions of individuals and populations directly or potentially

indirectly impacted; and
o numbers/proportions/populations currently protected within the 

conservation estate (where known).

• For significant ecological communities and all vegetation units:
o the area (in hectares) and proportions directly or potentially indirectly

impacted; and
o proportions/hectares of the species, community or vegetation unit currently

protected within the conservation estate.

5.4 
Appendix D 

26 

3 The Federally listed Banksia Woodlands of the Swan Coastal Plan (Floristic Community 
Type -FCT 28) is mapped in the Development Envelope.  The TEC should be assessed 
in the Development Envelope, including: 

• The occurrences of the TEC within the Development Envelope and adjacent area,
relative to known extent;

• Determination of whether the TEC within the Development Envelope forms part
of a larger patch of the Mandogalup Road Bushland (Bush Forever site 268) to the 
south-west of the site;

• Assessment of the TEC within the Development Envelope and adjacent area
against the diagnostic criteria outlined in the Approved Conservation Advice
(incorporating listing advice) for the Banksia Woodlands of the Swan Coastal Plain 
ecological community;

• The potential impact of the Proposal on the TEC occurrences, including 
consideration of the impacts of the development on fragmentation and edge 
effects, weed invasion and fire management

• Consideration of the management actions required to protect the occurrences 
from impacts including increased fragmentation, hydrological change, increased 
weed invasion, dust, inappropriate fire regimes, rubbish dumping and recreational
impacts;

• The management actions required for the occurrences to be rehabilitated;

• Location and size of an area recommended for retention of the TEC in relation to
the future sustainability of the vegetation at the site before and after
implementation of the proposed clearing;

5.4.2.1 31 
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Task 
No 

Required Work Section Page # 

• Floristic analysis and discussion of any uncertainties and other possibilities with 
regard to the identification of the FCTs, given that FCTs can be similar in 
composition; and 

• Shapefiles of significant values including the Banksia Woodlands TEC, and 
condition mapping should be provided with the reports. 

4 Demonstrate that the Proposal has been designed in accordance with the mitigation 
hierarchy. Avoid and minimise impacts including placement of any access roads and 
infrastructure within vegetated areas and demonstrate that the placement has had 
regard to utilising existing areas of disturbance. 

5.5 37 

5 Describe and assess the extent of any potential direct, indirect and cumulative 
impacts as a result of both construction and operational elements of the Proposal on 
flora and vegetation or ecological communities (including those protected under the 
Biodiversity Conservation Act 2016 (BC Act) and EPBC Act) at a local and regional 
scale. 

5.5 37 

6 Discuss management measures, outcomes/objectives sought to ensure direct and 
indirect residual impacts (following management) are not greater than predicted. 

5.6 42 

7 Determine and quantify any significant residual impacts by applying the Residual 
Impact Significance Model (page 11) and WA Offset Template (Appendix 1) in the WA 
Environmental Offsets Guidelines (2014) and include reference to the Commonwealth 
Assessment Guide for any Matters of National Environmental Significance (MNES). 
Where significant residual impacts remain, an appropriate offsets package will be 
proposed, consistent with the WA Environmental Offsets Policy and Guidelines. 
Spatial data defining the area of significant residual impacts for each environmental 
value should also be provided (e.g. vegetation type, vegetation condition, specific 
fauna species habitat). 

5.5 37 

8 To the extent that impacts to EPBC Act listed threatened species and communities 
cannot be avoided or mitigated, include the following information with regards to 
offsets: 

• The type of offset/s proposed; 

• The extent to which the proposed offset correlates to, and adequately 
compensates for, the residual significant impacts on EPBC Act listed threatened 
species and communities; 

• Suitability of the location of any proposed offset site for EPBC Act listed species 
and communities; 

• Conservation gain to be achieved by the offset (i.e. positive management 
strategies that improve the site or averting the future loss, degradation or 
damage of the protected matter); 

• Time it will take to achieve the proposed conservation gain; 

• Level of certainty that the proposed offset will be successful; 

• Current land tenure of any proposed land-based offset and the method of 
securing and managing that offset for 20 years or the period of the impact 
(whichever is less); and 

• Demonstrate that the proposed offset is consistent with each of the principles of 
the EPBC Act Environmental Offsets Policy and provide a completed offsets 
assessment guide and justification for any figures used to complete the offsets 
assessment guide. 

5.7.4 48 

9 Demonstrate that the Proposal has regard for the Approved Conservation Advice 
(incorporating listing advice) for the Banksia Woodlands of the Swan Coastal Plain 
ecological community (TSSC 2016). 

5.5.4 
5.7.4 

42 
48 

Terrestrial Fauna  

10 Undertake a desktop study in accordance with EPA guidance to determine the fauna 
species and fauna habitats likely to be present within the development envelope, and 
to determine the level of survey required. 

6.3 51 

11 Undertake terrestrial fauna surveys, and conservation significant fauna, of the impact 
(development envelope) and reference areas (i.e. control sites). All surveys and 
reporting must be undertaken in accordance with EPA guidance. The degree to which 
these requirements have been followed should be provided. 

6.3 51 

12 Undertake targeted black cockatoo tree hollow assessment, prior to the submission of 
the ERD, to determine their suitability for nesting and to confirm if any suitable 
hollows are in use or have been used by black cockatoos. Determination of suitability 

6.3.2.1 
 

57 
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Task 
No 

Required Work Section Page # 

will not be restricted to a ground-based assessment Determination of suitability will 
include an assessment of hollow characteristics such as entrance diameter, hollow 
width, hollow depth, floor structure etc.  A targeted assessment will be undertaken to 
determine the extent and quality of black cockatoo foraging habitat and evidence of 
night roosting. 

13 Undertake mapping of fauna habitat types and identify the values and significance of 
fauna habitat and habitat connectivity within the development envelope and other 
areas likely to be indirectly impacted by the Proposal and describe these values in a 
local, regional and state context. Identify the preferred habitat of significant 
terrestrial fauna species and illustrate in relation to the Proposal any recorded 
locations of conservation significant terrestrial species. 

6.3.2 
Appendix E 
Appendix H 
Appendix I 

55 

14 Describe and assess the significance of the potential direct, indirect and cumulative 
impacts as a result of both construction and operational elements of the Proposal on 
fauna and conservation significant fauna (including those protected under the BC Act 
and EPBC Act), at a local and regional scale. 

6.4 70 

15 Discuss the management and mitigation measures (including Carnaby’s Cockatoo and 
Forest Red-tailed Black Cockatoo), outcomes/objectives sought to ensure direct and 
indirect residual impacts (following management) are not greater than predicted. 

6.6 
Appendix F 
Appendix E 

78 

16 Demonstrate that the Proposal is not inconsistent with and has regard for any 
relevant conservation advice, recovery plan or threat abatement plan. For black 
cockatoos, this includes the following advice and plans: 

• Forest Black Cockatoo (Baudin’s Cockatoo Calyptorhynchus baudinii and Forest 
Red-tailed Black Cockatoo Calyptorhynchus banksii naso) Recovery Plan (DEC 
2008); 

• Carnaby’s Cockatoo (Calyptorhynchus latirostris) Recovery Plan (DPAW 2013); 

• Threat abatement plan for disease in natural ecosystems caused by Phytophthora 
cinnamomi (DoEE 2018); and 

• Approved Conservation Advice for Calyptorhynchus banksii naso (Forest Red-
tailed Black Cockatoo (DEWHA 2009). 

6.5.1 77 

17 Determine and quantify any significant residual impacts by applying the Residual 
Impact Significance Model (page 11) and WA Offset Template (Appendix 1) in the WA 
Environmental Offsets Guidelines (2014) and include reference to the Commonwealth 
Assessment Guide for any Matters of National Environmental Significance (MNES). 
Where significant residual impacts remain after implementation of avoidance and 
mitigation measures, compensatory measures such as offsets will be proposed. 
Spatial data defining the area of significant residual impacts for each environmental 
value should be provided (e.g. vegetation type, vegetation condition, specific fauna 
habitat). 

6.4 
6.5 

70 
71 

18 Demonstrate and document how the EPA's objective for this factor has been 
considered 

6.2 50 

19 To the extent that impacts to EPBC Act listed threatened species and communities 
cannot be avoided or mitigated, discuss the following information with regards to 
offsets: 

• The type of offset/s proposed; 

• The extent to which the proposed offset correlates to, and adequately 
compensates for, the residual significant impacts on EPBC Act listed threatened 
species and communities; 

• Suitability of the location of any proposed offset site for EPBC Act listed species 
and communities; 

• Conservation gain to be achieved by the offset (i.e. positive management 
strategies that improve the site or averting the future loss, degradation or 
damage of the protected matter); 

• Time it will take to achieve the proposed conservation gain; 

• Level of certainty that the proposed offset will be successful; 

• Current land tenure of any proposed land-based offset and the method of 
securing and managing that offset for 20 years or the period of the impact 
(whichever is less); and 

• Demonstrate that the proposed offset is consistent with the EPBC Act 
Environmental Offsets Policy and provide justification for any values used in offset 
calculations. 

6.6.5 
10 

80 
111 
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Task 
No 

Required Work Section Page # 

20 For the relevant matters of national environmental significance provide an overall 
conclusion as to the environmental acceptability of the Proposal, including: 

• A discussion on the consideration with the requirements of the EPBC Act, 
including the objects of the EPBC Act, the principles of ecologically sustainable 
development and the precautionary principle; 

• Reasons justifying undertaking the Proposal in the manner proposed, including 
the acceptability of the avoidance and mitigation measures; and 

• If relevant, a discussion of residual impacts and any offsets and compensatory 
measures proposed or required for significant residual impacts on MNES, and the 
relative degree of compensation and acceptability. 

10 
11.5 
11.6 
12 

111 
129 
131 
132 

Air Quality - Dust  

21 Identify the potential sources of dust emissions during the life of the Proposal. 7.4 84 

22 Provide an evaluation of cumulative impacts for the assessment of air quality impacts, 
giving consideration to the DWER LIDAR study in Mandogalup – Mapping dust plumes 
in Mandogalup using a LIDAR. 

7.4 85 

23 Develop a dust management and monitoring plan to outline monitoring and 
management methods to mitigate impacts to sensitive receivers, giving consideration 
to the nearby existing residential area and future residences on adjoining land and 
how impacts will be managed to acceptable levels. 

7.7 97 

24 Predict the residual air quality impacts on sensitive receivers for each stage of 
operations, including land clearing, operations and post-closure rehabilitation. 

0 85 

Air Quality - Greenhouse gas emissions  

25 Estimate greenhouse gas emissions direct and indirect from the Proposal and assess 
the relative contribution to region, state, national and international greenhouse gas 
emissions. 

7.6.2 81 

Social Surrounds - Noise  

26 Undertake a detailed noise assessment, conducted by a person competent in 
environmental noise assessment, including a detailed assessment of (but not limited 
to) the below: 

• Measurement of ambient noise levels at all closest existing and future residential 
premises to the North east and east; 

• Predict noise emission levels from various stages of the proposed operation by 
running a recognised computer noise model; 

• Assess the noise compliance with the assigned noise levels for each of the 
operation stages at all closest neighbouring residential premises – both existing 
and future; and 

• Detail management and control measures that are required to ensure noise 
compliance at all operation stages. 

8.5 107 

27 Provide a summary of residual impacts (following management) of the Proposal and 
discuss management measures to ensure these impacts (direct and indirect) are not 
greater than predicted. 

8.6 
8.7 

107 
108 

28 Identify measures to mitigate adverse impacts to social surroundings. 8.7 108 

29 Demonstrate and document how the EPAs objective for this factor has been 
considered. 

8.7 108 
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Executive Summary 

Introduction  

Questdale Holdings Pty Ltd (the proponent) (in association with Frankland Sand Supplies) are 
proposing to clear native vegetation to extend an existing sand quarry extraction operation (the 
Proposal) located on Lots 2 and 10 Rowley Road, Mandogalup, Western Australia (‘the Development 
Envelope’) and for associated bushfire fuel reduction and fire risk management (Figure ES.1). 

Background and context  

Lot 10 was identified as an extraction area in the State Planning Policy (SPP) 2.4 Basic Raw Materials 
(WAPC 2000).  This SPP is applicable for sand extraction projects within the City of Kwinana. 

The draft Perth and Peel @3.5 million (Green Growth Plan) (or also known as SAPPR) and draft 
planning frameworks for four sub-regions were released in 2015.  Under the SAPPR, most of Lot 10 is 
within the Industrial class of action (future resource extraction area).  Within Lot 2, the lot has been 
divided into an area not within an action class with the remainder of the lot within the Industrial 
class of action with Broad Commitment and Values (Figure ES.2). 

While the Project Area was not identified as a Basic Raw Materials (BRM) significant geological 
supply (SGS) node, it is noted within the SAPPR- Action D- Basic Raw Materials (Department of the 
Premier and Cabinet 2015, 13) that “existing quarries outside of SGS Nodes were identified as the 
second highest priority BRM resources.  Whilst smaller in size these quarries provide important local 
supplies of BRM and in some cases, provide for a specific market niche”.  The latter is applicable for 
Lot 2. 

Since the release of the SAPPR and draft planning frameworks, the South Metropolitan Peel Sub-
Regional Planning Framework (the Framework) has been finalised and was released in March 2018.  
Under the Frameworks, Lot 10 and most of Lot 2 is within the Industrial Investigation land use and 
the remaining eastern portion of Lot 2, is mapped within the Urban Expansion land use (WAPC 
2018).   

The State Government suspended work on the SAPPR 6 April 2018 to revaluate the SAPPR through 
an independent review.  The State Government has advised that “SAPPR sought to secure up front 
environmental approval for future development and raw materials extraction for an identified 
development footprint for a 30-year period. It represents the largest and most complex land use 
reconciliation work, attempting to balance certainty for development and long term environmental 
protection” (Department of the Premier and Cabinet, 2018).  While the SAPPR has been suspended 
indefinitely, the Broad Commitments and Values mapping was reviewed and given due regard in 
formulating the design of the Proposal which seeks to retain an area of native vegetation on site. 

It is worthwhile to note in 2017, the Environmental Protection Authority (EPA) released a report, 
Consideration of Potential Health and Amenity Impacts of Dust in Determining the Size of a Buffer for 
Urban Development in the Mandogalup Area, with the objective of identifying health and amenity 
impacts of dust, now and into the future, with respect of potential urban development in the 
Mandogalup Area.  The outcome of this study informed the final draft of the Framework and led to 
the current demarcation of Industrial Investigation and Urban Expansion within the Development 
Envelope.  Further discussion on regional air quality is provided in Section 7. 
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Overview of the Proposal  

The subject of this Environmental Review Document (ERD) is the Proposal by Questdale Holdings Pty 
Ltd (in association with Frankland Sand Supplies) is to undertake sand mining at Lots 2 and 10 
Rowley Road Mandogalup.  The Proposal is located approximately 33 km south of Perth.  The 
regional location of the Proposal is shown in Figure ES.1 and the Development Envelope and 
indicative footprint of the Proposal is also delineated in Figure ES.1. 

The initial Proposal involved extending an existing sand quarry extraction operation on Lots 2 and 10 
Rowley Road, Mandogalup (‘the Development Envelope’) and clear vegetation for bushfire risk 
management.  The Development Envelope consisted of 43.67 ha within Lots 2 and 10 and involves 
the clearing of: 

• 35.64 ha of native vegetation 

• 33.74 ha of the Commonwealth listed Banksia dominated woodlands of the Swan Coastal 
Plain (SCP) ecological community (Banksia Woodlands TEC) which is also listed as a Priority 3 
Ecological Community (Banksia Woodlands PEC) by the Department of Biodiversity 
Conservation and Attractions (DBCA) (Floristic Community Type -FCT 28) 

• 33.74 ha of moderate quality and 1.28 ha of low quality Carnaby’s Cockatoo foraging habitat 

• 33.74 ha of low to moderate quality Forest Red-tailed Black cockatoo foraging habitat   

• 55 significant Black Cockatoo trees (>500mm DBH, Eucalyptus marginata) of which 18 
contain hollows but none are identified as being suitable for Black Cockatoos.   

The proponent proposes to extract sand at a rate of approximately 195,000 tonnes per annum for a 
period of 10 years.  Excavated material will be screened prior to loading.  The sand extraction rate, 
and therein the life of the mine, is variable based on industry demand. 

The Proposal includes the development of sand extraction pits and the establishment of on-site 
screening equipment.  Sand extraction will be undertaken using mobile plant including front end 
loaders, tracked dozers and haulage vehicles (rigid and semi rigid).  No additional infrastructure is 
anticipated. 

Since the initial referral of this proposal to the EPA, the proponent has requested a modification to 
the Proposal footprint to remove areas included within two future road reserves and areas of 
vegetation associated with existing approvals.  

The change has been implemented to accurately reflected the extent of works related only to that 
which is the responsibility of the proponent. The changes to the various environmental matters are 
discussed in Table ES.2. This modification was approved by the EPA following assessment under s 
43A of the EP Act. 
 

Table ES.2: Summary of changes to environmental matters  

EPA 
Environmental 
Factor 

Environmental 
matter 

The Proposal as referred  Revised Proposal Change 

Impacted Conserved Impacted Conserved Impacted Conserved 

Flora and 
Vegetation 

Native vegetation 
of the Bassendean 
Complex Central 
and South 

35.64 ha 3.74 ha 26.2 ha 3.74 ha - 9.44 ha No change 

Banksia 
Woodland 
TEC/PEC 

33.74 ha 3.74 ha 26.2 ha 3.74 ha - 7.54 ha No change 
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EPA 
Environmental 
Factor 

Environmental 
matter 

The Proposal as referred  Revised Proposal Change 

Impacted Conserved Impacted Conserved Impacted Conserved 

Terrestrial 
Fauna 

Carnaby’s 
Cockatoo foraging 
habitat 

Low:  
1.28 ha 
Moderate: 
33.74 ha 

Moderate: 
3.74 ha 

Moderate: 
26.2 ha 

Moderate: 
3.74 ha 

Low: 
- 1.28 ha 
Moderate: 
-7.54 ha 

No change. 

Forest Red-tailed 
Black Cockatoo 
foraging habitat 

Low to 
moderate: 
33.74 ha 

Low to 
moderate:  
3.74 ha 

Low to 
moderate: 
26.2 ha 

Low to 
moderate: 
3.74 ha 

Low to 
moderate: 
-7.54 ha 

No change 

Significant trees 
(total) 

55 9 42 9 -13 No change 

Significant trees 
(with hollows) 

18 5 17 5 -1 No change 

The key characteristics of the Proposal are set out in Tables ES.3 and ES.4. The key Proposal 
characteristics reflect the above changes.  

Table ES.3: Summary of the Proposal 

Proposal title   Lots 2 and 10 Rowley Road Mandogalup Sand Mining 

Proponent name   Questdale Holdings Pty Ltd 

Short description     

 
  

 
 

Table ES.4: Location and proposed extent of physical and operational elements 

Proposal element   
Location / 

description   
Maximum extent, 

capacity or range    

Physical elements   

Quarry Pit Figure 1 28.84 ha 

Clearing area Figure 1 26.2 

Site compound including: 

• 4000 L overhead diesel fuel tank within a fully lined 
containment bund.  

• Weighbridge and small office 

• Portable ablutions unit 

Figure 1 0.5 ha 

Conservation area Figure 1 4.10 

Construction elements   

Screening Machine   Figure 1 1 

Operational elements   

Sand extraction   Quarry Pit 

(Figure 1) 
195,000 tonnes per 

annum 

Greenhouse Gas Emissions (Life of Project) 

Construction elements: 

Scope 1  Vegetation Clearing: 10,490 t CO2-e 

Scope 2  None 

Scope 3  None 

Operation elements: 

Scope 1  None 

Scope 2  Consumption of electricity from the grid to 

power the site facilities is estimated to be 

949 kWh/year resulting in emission of: 

0.664 t CO2-e/year 

Scope 3  None  

Rehabilitation 

The Proposal involves  the disturbance of  28.84  ha,  for  sand quarrying as an extension of an 
existing sand quarry extraction operation on Lots 2 and 10 Rowley Road, Mandogalup.  The 
Proposal will include the removal of up to up 26.2  ha of vegetation with 4.10 ha of land to be set
aside for conservation, the total  Development Envelope  is 32.9 ha.

The site is 33 km south of Perth and will operate for approximately 10 years.
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The retained conservation area will be subject to rehabilitation over the life of the project. 

 

No rehabilitation of the quarried areas is proposed as the site is to be utilised for urban or industrial land uses, 

consistent with the surrounding land uses and as illustrated by the South Metropolitan Peel sub regional plan 

Commissioning   

Not applicable  

Decommissioning   

Removal of all quarry related infrastructure within one year of cessation of operations (excluding periods of care 

and maintenance). 

Other elements which affect extent of effects on the environment  

Proposal time Maximum 

project life   
 10 years 

Timing and Proposal Staging  

It is anticipated that the sand quarry will operate for a period of approximately 10 years.  Pending 
receipt of all relevant approvals, sand extraction is scheduled to commence in 2022.  

Along the eastern boundary of the site, 100 m strip of vegetation will be cleared initially and 
battered for associated bush fire fuel reduction and management (refer Appendix A). The balance of 
available sand within the 100 m strip will remain in-situ and stabilised annually.   Clearing and mining 
operations will commence along the western boundary of Lot 2 and move in an easterly direction in 
sections or panels the width of which is to be determined by industry demand for sand at the time of 
clearing.   

Extraction of sand will be completed in panels to achieve the final earthworks plan with completed 
areas being stabilised through the use of mulched vegetation.  No rehabilitation work is planned for 
the site except within the onsite conservation area. 

Additional Infrastructure  

Facilities required on the site include:  

• Above ground diesel fuel tank and water tank 

• Weighbridge and small office 

• Portable ablution units 

• Secure site compound 

• Cyclone wire perimeter fencing.  

Access tracks/roads will be constructed using crushed road base (local Tamala Limestone) as and 
when required.  This material is recovered/reused onsite as required and ultimately disposed offsite 
(to an approved landfill). 

In the shorter term and prior to Hammond Road being extended, the existing compound area will 
remain in its current location (Figure ES.1; Appendix A).  Once Hammond Road is constructed and 
extended, the compound area will be shifted and reinstalled east of Hammond Road and along the 
western boundary of Lot 2 (Figure ES.1; Appendix A).   

Environmental Impact Assessment 

The EPA identified the following preliminary key environmental factors relevant to the 
environmental assessment of the Proposal: 

• Flora and vegetation 

• Terrestrial fauna 

• Air quality 
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• Social surroundings. 

Table ES.5 summarises the potential impacts to these environmental factors arising from 
implementation of the Proposal, together with the proposed mitigation and the predicted 
environmental outcome following mitigation.  The following management plans have been prepared 
to demonstrate that impacts will be managed to acceptable levels: 

• Environmental Management Plan (EMP) 

• Dust Management Plan (DMP)  

• Conservation Area Management Plan (CAMP).  

Offsets provide compensation for environmental impact and are only required where it is 
determined that after avoidance, minimisation, and best-practicable rehabilitation a significant 
residual impact is still likely to occur.  Using the residual impact significance model (Government of 
Western Australia 2014), offsets for significant residual impacts arising from the Proposal are 
considered necessary for the following: 

• Permanent loss of: 

o 26.2 ha of the Commonwealth listed Banksia dominated woodlands of the Swan Coastal 
Plain (SCP) ecological community (Banksia Woodlands TEC) which is also listed as a 
Priority 3 Ecological Community (Banksia Woodlands PEC) by the Department of 
Biodiversity Conservation and Attractions (DBCA) 

o 26.2 ha of moderate quality foraging habitat for Carnaby’s Cockatoo  

o 26.2 ha of low to moderate quality foraging habitat for Forest Red-tailed Black Cockatoo 

o 42 significant Black Cockatoo trees (>500mm DBH, Eucalyptus marginata) of which 17 
contain hollows but none identified as being suitable for Black Cockatoos. 

The residual impact of the clearing of 26.2 ha of foraging habitat suitable for Black Cockatoos that is 
also considered representative of the Banksia Woodlands TEC/PEC is considered a significant impact 
with reference to the Western Australian Environmental Offsets Guideline (Govt of WA 2014).   

The clearing impact of 26.2 ha of the Commonwealth listed Banksia Woodlands TEC/PEC may be 
considered significant as there is the possibility that the Proposal will reduce the extent of this 
ecological community (DoEE 2013).   

On 6 April 2018, the Proposal was referred to the Commonwealth Department of Agriculture, Water 
and the Environment (DAWE), formerly the Department of the Environment and Energy (DoEE).  
DoEE advised on 19 June 2018 that the Proposal was determined to be a Controlled Action under the 
Environment Protection and Biodiversity Act (EPBC Act) (EPBC 2018/8182).  The Proposal will be 
assessed under the accredited process (refer Section 11). 

As a result of the significance of the anticipated impacts of the Proposal, an environmental offset 
package is proposed that comprises: 

• The acquisition and/or securing of 180 ha land that has no existing conservation tenure and 
transfer of the land to the Western Australian conservation estate 

• Replanting 220 seedlings of Eucalyptus marginata (Jarrah) and 220 seedlings of Corymbia 
calophylla (Marri) conservation areas located in an area within the distribution of the species 
and following consultation with the DBCA and DWER 

• Inclusion of an area of 4.1 ha of native vegetation within the Development Envelope that 
includes a smaller area of 3.74 ha of Good or better condition vegetation and that forms a 
patch within Banksia Woodlands TEC/PEC 
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• The provision of funding to maintain the quality of the onsite conservation area which 
comprises Banksia Woodlands TEC/PEC.   

Summary of potential impacts, proposed mitigation and outcomes 

The potential impacts, proposed mitigations and outcomes are summarised in the following table.   
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Table ES.5: Potential impacts, proposed mitigation and outcomes 
Environmental 
Factor 

EPA Objective Relevant Guidance Existing Environment Potential Impact Management Strategies Predicted Outcomes 

Flora and 
vegetation 

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

Environmental Factor 
Guideline: Flora and 
Vegetation (EPA, 2016e) 
Technical Guidance – Flora 
and Vegetation Surveys for 
Environmental Impact 
(EPA, 2016f). 

The broader Study Area 
comprises 39.38 ha of native 
vegetation, 36.44 ha 
classified as good or better 
condition.   
37.48 ha comprises of 
Banksia Woodland TEC/PEC 

Clearing of vegetation and 
flora (26.2 ha), loss of habitat, 
fragmentation, edge effects, 
weeds including: 

• 26.2 ha of Banksia 
Woodland TEC/PEC 

Measures captured in site EMP 
and CAMP. 
Clearing to be completed in stages. 
4.1 ha conservation reserve to be 
maintained 
Offset provided (180 ha). 

Permanent loss of 26.2 ha 
of native vegetation 
including: 

• 26.2 ha Banksia 
Woodland TEC/PEC 

Terrestrial 
fauna 

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

Environmental Factor 
Guideline: Terrestrial 
Fauna (EPA, 2016g) 
Technical Guidance – 
Terrestrial Fauna Surveys 
(EPA, 2016h) 
Technical Guidance – 
Sampling Methods for 
Terrestrial Vertebrate 
Fauna (EPA, 2016i). 

The broader Study Area 
comprises 39.38 ha of native 
vegetation and fauna 
habitat, 36.44 ha classified as 
good or better condition.   
37.48 ha comprises of 
moderate quality foraging 
habitat for Carnaby’s 
Cockatoo and low to 
moderate foraging quality 
for Forest Red-tailed Black 
Cockatoo, as well as 1.28 ha 
of low-quality foraging 
habitat for Carnaby’s 
Cockatoo 

Loss of habitat (from clearing 
of vegetation and flora), 
invasive species including:  

• 26.2 ha of moderate quality 
foraging habitat for 
Carnaby’s Cockatoo habitat 

• 26.2 ha of low to moderate 
quality foraging habitat for 
Forest Red-tailed Black 
Cockatoo 

• 42 significant Black 
Cockatoo trees 

Measures captured in site EMP 
and CAMP. 
Clearing to be completed in stages. 
4.1 ha conservation reserve to be 
maintained 
Offset for Black Cockatoo habitat 
provided through land acquisition 
(180 ha) and on ground 
management (replanting 220 
Eucalyptus marginata (Jarrah) and 
Corymbia calophylla (Marri)). 

Permanent loss of 26.2 ha 
of native vegetation and 
fauna habitat including: 

• 26.2 ha of moderate 
quality foraging habitat 
for Carnaby’s Cockatoo 
habitat 

• 26.2 ha of low to 
moderate quality 
foraging habitat for 
Forest Red-tailed Black 
Cockatoo 

Air Quality To maintain air 
quality and 
minimise 
emissions so 
that 
environmental 
values are 
protected. 

Environmental Factor 
Guideline: Air Quality (EPA, 
2016l). 

Residential area, with 
nearest property 50m to 
north. 
Proposed residential area to 
be developed to the east. 

Particulate dust emissions with 
impacts on human health, 
vegetation and amenity. 

Stage clearing to prevent excessive 
dust emission. 
Measures captured in site DMP 
and EMP. 

• Progressive rehabilitation. 

• Dust suppression.  

• Dust monitoring. 

• Complaints register. 

The EPA objectives for air 
quality will be met through 
appropriate management 
measures. 

Social 
Surroundings 

To protect social 
surroundings 
from significant 
harm. 

Environmental Factor 
Guideline: Social 
Surroundings (EPA, 2016k). 

Operating sand quarry. Noise emissions. Measures captured in site EMP. 

• Hours of operation and traffic 
limited to working hours. 

• Noise monitoring and 
Complaints register with follow 
up protocol. 

The EPA objectives for air 
quality will be met through 
appropriate management. 
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1. Introduction 

Questdale Holdings Pty Ltd (the proponent) (in association with Frankland Sand Supplies) are 
proposing to clear native vegetation to extend an existing sand quarry extraction operation located 
on Lots 2 and 10 Rowley Road, Mandogalup, Western Australia (‘the Development Envelope’), for 
bushfire fuel reduction and fire risk management (Figure ES.1). 

1.1 Purpose and Scope of the ERD 

The purpose of this Public Environmental Review (PER) is to present an environmental impact 
assessment of the Proposal for public review and assessment by the Environmental Protection 
Authority (EPA).  The PER includes a detailed impact assessment and description of the proposed 
mitigation and management measures for the environmental factors described in the Environmental 
Scoping Document (ESD) (Appendix B) and summarised in Table ES1.  

This document has been prepared in accordance with the Environmental Impact Assessment 
Administrative Procedures 2016 (Government of Western Australia) and the instructions on How to 
Prepare an Environmental Review Document (EPA 2016a).  This document also satisfies the 
requirements for an accredited assessment under the Environmental Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). 

1.2 Proponent 

The proponent for this Proposal is Questdale Holdings Pty Ltd. 

• ABN: 25 051 472 569 

• 37-41 Burlington Street, Naval Base, WA 6165. 

The key contact for the Proposal is: 

• Livia Ronci (Director) 

• 37-41 Burlington Street, Naval Base, WA 6165. 

1.3 Environmental impact assessment process 

The Proposal will be assessed under the following primary environmental legislation: 

• Part IV of the Environmental Protection Act 1986 (WA) (EP Act) 

• Part 8 of the Environmental Protection and Biodiversity Conservation Act 1999 (Cth). 

The EPA will review the draft ERD and when satisfied that the ERD adequately addresses the 
requirements set out in the ESD, the EPA will approve the ERD to be released for a four-week public 
review period.  Following the public review period, the EPA will provide to the proponent, 
summaries of all submissions received. 

The matters raised in the submissions will be addressed by the proponent to the satisfaction of the 
EPA.  The EPA will then assess the ERD, submissions received and the proponent’s response to 
submissions in preparation of its report and recommendations to the WA Minister for the 
Environment.  The EPA report and recommendations will also be considered by the Commonwealth 
Minister for the Environment for the purpose of assessment and decision. 

1.3.1 Environmental Protection Act 1986 (WA) 

The EP Act is the primary legislation governing environmental protection and impact assessment in 
Western Australia. Division 1 of Part IV of the EP Act provides for the referral and assessment of 
significant and strategic proposals. 
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If a proposal is likely to have a significant effect on the environment, the proposal should be referred 
to the EPA in accordance with section 38 of the EP Act.  The EPA reviews the referral and decides 
whether to assess a referred proposal.  The EPA then determines whether it will assess a proposal 
and the level of assessment for that proposal. 

Where an assessment is required, the EPA or the proponent will prepare an ESD. The ESD outlines 
the preliminary key environmental factors and specifies the form, content, timing, and procedure of 
the PER to meet the requirements of section 40(3) of the EP Act. The PER (this document) must be 
prepared in accordance with the ESD and the Environmental Impact Assessment Administrative 
Procedures 2016 (Government of Western Australia, 2016) and associated environmental 
assessment guidance documents. The purpose of the PER is to assess the impacts of the proposal on 
the preliminary key environmental factors. 

The EPA will review the draft PER and when satisfied that the PER adequately addresses the 
requirements set out in the ESD, the EPA will approve the PER document to be released for a public 
review period. Following the public review period, the EPA will provide summaries of all submissions 
received to the proponent. 

The matters raised in the submissions will be addressed by the proponent to the satisfaction of the 
EPA. The EPA will then assess the PER, submissions received, the proponent’s response to 
submissions, and then prepare a report and recommendations to the Minister for the Environment. 

The proposal was referred to the EPA on 7 December 2018 and, following a request from the EPA, 
further information provided on 31 January 2019.  The EPA advised on 28 February 2019 that the 
level of assessment for the proposal was set as a Public Environmental Review (PER) with a public 
consultation period of four weeks.  The Environmental Scoping Document (ESD) is to be prepared by 
the proponent.  

The finalised ESD was issued on 10 December 2019, following the November meeting for the EPA. 

1.3.2 Environment Protection and Biodiversity Conservation Act 1999 

The EPBC Act is administered by the Commonwealth Department of Agriculture, Water, and the 
Environment (DAWE), formerly the Department of the Environment and Energy (DoEE) on behalf of 
the Commonwealth Minister for the Environment. If a proposed Action will have, or is likely to have, 
a significant impact on a matter of national environmental significance (MNES), the Proposed Action 
must then be referred to the Minister for a decision on whether assessment and approval is required 
under the EPBC Act. 

The MNES are: 

• World heritage properties 

• National heritage places 

• Wetlands of international importance (often called ‘RAMSAR’ wetlands after the 
international treaty under which such wetlands are listed) 

• Nationally threatened species and ecological communities 

• Migratory species 

• Commonwealth marine areas 

• The Great Barrier Reef Marine Park 

• Nuclear actions (including uranium mining) 

• A water resource, in relation to coal seam gas development and large coal mining 
development. 
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If the Proposed Action is determined to be a Controlled Action, the proposal will be assessed in 
accordance with s87 of the EPBC Act.  If nominated by the proponent and agreed by DAWE, the 
proposed action may be assessed under the accredited assessment between the Commonwealth 
and the State of Western Australia.  Under an accredited assessment, the Commonwealth has 
endorsed the State’s environmental impact assessment (EIA) process, effectively delegating the 
responsibility of assessing the proposal to the State. 

The proposal was referred to the DoEE, now DAWE, on 6 April 2018.  DoEE advised on 19 June 2018 
that the proposal was determined to be a Controlled Action under the Environment Protection and 
Biodiversity Act (EPBC Act) (EPBC 2018/8182).  

The proposal will be assessed under the accredited assessment process (refer Section 11). 

1.3.3 Biodiversity Conservation Act 2016 

The Biodiversity Conservation Act 2016 (BC Act) has now replaced the Wildlife Conservation Act 1950 
(WC Act). On 3 December 2016, several parts of the new Act were enacted by the State Governor. 
The remaining parts of the Act and the associated Regulations came into effect on 1 January 2019. 

In addition to providing for the protection of flora and fauna, the BC Act includes provisions for 
threatened ecological communities, threatening processes, critical habitats, and environmental 
pests. 

1.3.4 Other approvals and regulation 

Local Government Approvals 

The Development Envelope is zoned Rural under the Metropolitan Regional Scheme (MRS) and 
‘Rural A’ City of Kwinana Town Planning Scheme No. 2 (TPS) and is within the City’s Development 
Contribution Plan No. 6.  The MRS identifies other regional road zone which intersects Lots 2 and 10 
(Figure ES.2) 

Under ‘Rural A’ zoning, Extractive Industry use is a land-use which the City’s Council exercising the 
discretionary powers available to it under the Local Government Act 2005 may authorise an 
extractive industry to proceed, following assessment under the City of Kwinana Extractive Industries 
Local Law (as amended 2016).  

There is an existing Extractive Industry Licence (2014) (Frankland Sand Supplies) associated with Lot 
10 Rowley Road, Mandogalup (Figure ES.1).  An application to extend the operation or an additional 
licence to cover Lot 2 will be required under the Extractive Industries Local Law 2016). 

Table 1.1 provided further information on this process. 

State Government Approvals  

Environmental Protection Act 1986 – Part V – Division 3 – Prescribed premises, works approvals 
and licences  

DWER administers Part V, Division 3 of the EP Act which requires a works approval be obtained 
before constructing a prescribed premises and makes it an offence to cause an emission or discharge 
unless a licence or registration is held for the premises.  

The Proposal, as described, will be considered a prescribed premise and be subject to a works 
approval and licence. DWER’s regulatory framework ensures that works approvals and licences are 
issued subject to conditions that prevent, control, abate or mitigate pollution or environmental 
harm. The following will apply to the Proposal:  

• A Works Approval will be applied for to regulate construction and commissioning of the 
Proposal, including but not limited to dust control infrastructure 
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• Environmental Operating Licence (Licence) will apply to the site and includes conditions that 
require fugitive emission to be managed. The licence can be amended to incorporate the 
hazardous material and dust management of the Proposal to mitigate impacts to flora and 
vegetation. Ilu 

A licence will be required from the Department of Water and Environmental Regulation (DWER) in 
accordance with Schedule 1 Prescribed premises, Environmental Protection Regulations 1987. 

Table 1.1 provides further detail on the Part V process and DWER’s regulatory mechanisms to 
manage and protect the environment. 

Noting the above, it is considered appropriate that all potential impacts resulting from fugitive dust 
and nuisance noise emissions, attributable to the proposal, can be adequately assessed and 
managed by DWER and the City of Kwinana, under Part V of the EP Act and the Extractive Industries 
Local Low (2016). 
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Table 1.1: Other Approvals and Regulation 

Decision-making 
authority 

Legislation or 
Agreement 
regulating the 
activity 

Approval required  Whether and how statutory decision-making process can mitigate impacts on the environment?   

Department of Water 
and Environmental 
Regulation (DWER) 

Environmental 
Protection Act 1986 
(EP Act) 
Environmental 
Protection 
Regulations 1987 

Licence 
Screening of material (Item 12 
Schedule 1 Prescribed premises). 
Required for the operation of a 
quarry as outlined in Element 1. 

The EP Act provides for the prevention, control and abatement of pollution and environmental harm, 
through Part V Division 1 – Pollution and environmental harm offences and Division 3 – Prescribed 
premises, works approvals and licences.  The EP Act makes it offence for occupiers of prescribed premises 
to cause an emission from a prescribed premise unless they hold a licence for that premises.  The 
Proponent will obtain the necessary licence under Part V of the EP Act to account for the increase in 
emissions from the Proposal. DWER will assess the application and set conditions to control the impacts 
of emissions on sensitive receptors.  
 
The following subsection provide additional summary on the ability of Part V to manage and control the 
potential impacts from the Proposal as they relate to the following EPA Factors: 

• Air Quality 

• Social Surrounds  
 
Potential impacts managed and public consultation/participation 
The potential impacts associated with the Proposal that can managed by DWER as a DMA includes the 
creation of nuisance dust emissions and noise. DWER in actioning their regulatory powers under the Part 
V of the EP Act can adequately manage these emissions to meet the EPA’s objectives for Air Quality and 
Social Surrounds, in the context of those impacts.  
 
The Part V process is comprehensive and provides for a high degree of public participation and 
transparency. Sections 54(2)(b), 54(2a), 57(2)(b), and 57(2a) of the EP Act permits the public to provide 
comment on applications for works approvals and licences which are made available (online) by DWER. 
The works approval and eventually Licence application for the Proposal will be published and available for 
public comment. Under section 102 of the EP Act, within 21 days of the Proponent being notified of the 
decision on the works approval and Licence amendment any person may appeal about any specification 
of that approval. Appeals must be lodged with the Appeals Convenor, with a decision being made by the 
Minister. Appeals can be lodged against:  

• The conditions of a works approval or licence  

• An amendment to a works approval or licence  

• Refusal to grant or transfer a works approval or licence  

• Revocation or suspension of a works approval or licence  
It is noted that an appeal cannot be lodged for the following: 

•  he decision to grant a works approval or licence 

•  Where a works approval or licence is amended, anything not connected with that amendment 
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Decision-making 
authority 

Legislation or 
Agreement 
regulating the 
activity 

Approval required  Whether and how statutory decision-making process can mitigate impacts on the environment?   

•  The duration or boundaries of the works approval or licence, unless these are amended  
 
DWER has numerous publicly available policies and procedures in respect to the Part V EP Act process.  

Standard of regulation and Environmental Outcome 

DWER has developed the following guidance statements in relation to its functions and standards under 
Part V of the Act, the following policies and guidelines form the foundation of DWERs comprehensive 
regulatory framework: 

• Guidance Statement – Regulatory principles, Environmental Protection Act 1986, Part V: Effective and 
efficient Regulation (DER, 2015) 

• Guidance Statement – Setting Conditions, Division 3, Part V, Environmental Protection Act 1986 (DER 
2015)  

• Guidance Statement – Environmental Siting, Part V, Division 3, Environmental Protection Act 1986, 
(DER 2016)  

• Guidance Statement – Decision Making, Part V, Division 3, Environmental Protection Act 1986, (DER 
2017a)  

• Guidance Statement – Risk Assessment, Part V, Division 3, Environmental Protection Act 1986, (DER 
2017b)  

• Guidance Statement – Land Use Planning, Part V, Environmental Protection Act 1986, (DER 2017c).  

• State-wide Policy No 5 – Environmental Water Provisions Policy for Western Australia (WRC, 2000).  

• Guideline - Air Emissions. Draft for External Consultation (DWER 2019).  

• Guideline - Dust: Draft for External Consultation (DWER 2021).  
 
In accordance with Part V, Division 1 of the EP Act, the environmental outcome of the EP Act is to prevent 
pollution and environmental harm. 
 
Compliance and Monitoring  
DWER implements a comprehensive framework that includes the implantation of conditions, as required, 
to works approvals and licences so that there is no unacceptable impacts or risk of harm to public health 
or the environment. Section 62A of the EP Act describes the types of conditions that can be set in Part V 
works approvals and licences. DWER has very broad condition setting powers and will apply conditions 
proportionate to the risk a particular prescribed premise may present. DWER actively monitors 
compliance with works approvals and licences. The following are some of the key compliance monitoring 
and review processes utilised by or available to DWER under Part V of the EP Act: 

• Environmental Compliance Report – a typical condition of works approvals  

• Annual Environmental Report – a typical condition of licences  
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Decision-making 
authority 

Legislation or 
Agreement 
regulating the 
activity 

Approval required  Whether and how statutory decision-making process can mitigate impacts on the environment?   

• Regulatory Inspection to independently determine compliance – pursuant to comprehensive 
enforcement powers under the EP Act  

•  Field Assessments (Inspections and Sampling Programs) to independently determine compliance – 
pursuant to comprehensive enforcement powers under the EP Act  

• Instrument Reviews and Audits – pursuant to the works approval and licence condition amendment 
powers under the EP Act  

• Annual Audit Compliance Reporting – a standard condition of all licences 
 

City of Kwinana  Local Government 
Act 1995 
City of Kwinana 
Extractive Industries 
Amendment Local 
Law 2016 

Extractive Industry Licence  An extractive industry cannot be undertaken unless the person is the holder of a valid and current 
licence; and operates in accordance with any terms and conditions set out in, or applying in respect of, 
the licence. 
In assessing the licence, the applicant is required to provide to the local government a ‘Works and 
Excavation Programme’ for assessment. As part of this programme, the applicant must provide such 
details: 

• the nature and estimated duration of the proposed excavation for which the licence is applied 

• the stages and the timing of the stages in which it is proposed to carry out the excavation 

• details of the methods to be employed in the proposed excavation and a description of any on-site 
processing works 

• details of the depth and extent of the existing and proposed excavation of the site 

• an estimate of the depth of and description of the nature and quantity of the overburden to be 
removed 

• a description of the methods by which existing vegetation is to be cleared and topsoil and overburden 
removed or stockpiled 

• a description of the means of access to the excavation site and the types of thoroughfares to be 
constructed 

• details of the proposed number and size of trucks entering and leaving the site each day and the 
route or routes to be taken by those vehicles 

• a description of any proposed buildings, water supply, treatment plant, tanks, and other 
improvements 

• details of drainage conditions applicable to the land and methods by which the excavation site is to 
be kept drained 

• a description of the measures to be taken to minimise sand drift, dust nuisance, erosion, watercourse 
siltation and dangers to the public 

• a noise management plan, including a description of the measures to be taken to comply with the 
Environmental Protection Act 1986 and Environmental Protection (Noise) Regulations 1997 
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Decision-making 
authority 

Legislation or 
Agreement 
regulating the 
activity 

Approval required  Whether and how statutory decision-making process can mitigate impacts on the environment?   

• a description of the existing site environment and a report on the anticipated effect that the 
proposed excavation will have on the environment in the vicinity of the land 

• details of the nature of existing vegetation, shrubs and trees and a description of measures to be 
taken to minimise the destruction of existing vegetation 

• a description of the measures to be taken in screening the excavation site, or otherwise minimising 
adverse visual impacts, from nearby thoroughfares or other areas. 

Part III Section 5 of the Extractive Industries Amendment Local Law 2016 outlines matters which will be 
considered by the local government and conditions imposed as required. Some of these matters include: 

• the control of dust and wind-blown material 

• the stockpiling of material 

• the depths below which a person shall not excavate 

• distances from adjoining land or roads within which a person must not excavate 
 
Part 7, Section 7.2 of the Extractive Industries Amendment Local Law 2016, requires the applicant to 
comply with all provisions required under the EP Act, and provide to the local government any inspection 
or report made under the EP Act, within 14 days.  
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2.  The  Proposal

Questdale Holdings Pty Ltd (proponent) (in association with Frankland Sand Supplies) are proposing 
to extend an existing sand quarry extraction operation on Lots 2 and 10 Rowley Road, Mandogalup 
(‘the  Development Envelope’) and clear vegetation for bushfire risk management.  The  Development
Envelope  consists of  32.9  ha within Lots 2 and 10.

The  Development Envelope  is located approximately 33  km south of Perth and is enclosed within an 
area bounded by the Kwinana Freeway to the  east, Anketell Rd to the south, Mandogalup Rd to the
west, and Rowley Rd to the north (Figure ES.1).

Following referral of the  Proposal  to the  (then)  DoEE, the  Development Envelope  was revised  to set 
aside  4.10  ha for conservation (Figure  2-1), of which 3.74  ha contains native vegetation in very-good
to excellent condition.  Further detail on the key environmental attributes of the proposed
conservation reserve is provided in Section 2 of this report.

Based on historical aerial photography, sand extraction activities commenced in Lot 10 between 
1977 and 1979.  By 1995 extraction activities were significantly progressed on Lot 10.

2.1  Justification

Lot 10 was identified as an extraction area in the State Planning Policy (SPP) 2.4 Basic Raw Materials 
(WAPC 2000).  This SPP is applicable for sand extraction projects within the City of Kwinana.

The draft Perth and Peel @3.5 million (Green Growth Plan) (or also known as SAPPR) and draft 
planning frameworks for four sub-regions were released in 2015.  Under the SAPPR, most of Lot 10 is
within the Industrial class of action (future resource extraction area).  Within Lot 2, the lot has been 
divided into an area not within an action class with the remainder of the lot within the Industrial
class of action with Broad Commitment and Values (Figure  2-2).

While the Project Area was not identified as  a Basic Raw Materials (BRM) significant geological 
supply (SGS) node, it is noted within the SAPPR-  Action D-  Basic Raw Materials (Department of the 
Premier and Cabinet 2015, 13) that “existing quarries outside of SGS Nodes were identified as the 
second highest priority BRM resources.  Whilst smaller in size these quarries provide important local 
supplies of BRM and in some cases, provide for a specific market niche”.  The latter  is  applicable for 
Lot 2.

Since the release of the SAPPR and draft planning frameworks, the South Metropolitan Peel Sub-
Regional Planning Framework (the Framework) has been finalised and was released in March 2018.
Under the Frameworks, Lot 10 and most of Lot 2 is within the Industrial Investigation land use and 
the remaining eastern portion of Lot 2, is mapped within the Urban Expansion land use (WAPC
2018).

With respect to the SAPPR, the State Government suspended work on 6 April 2018 to revaluate the 
SAPPR through an independent review.  The State Government has advised that “SAPPR sought to 
secure up front environmental approval for future development and raw materials extraction for an 
identified development footprint for a 30-year period. It represents the largest and most complex 
land use reconciliation work, attempting to balance certainty for development and  long-term 
environmental protection” (Department of the Premier and Cabinet, 2018).  While the SAPPR has 
been suspended  indefinitely, the Broad Commitments and Values mapping was reviewed and given 
due regard in formulating the development design which seeks to retain an area of native vegetation
on site.
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It is worthwhile to note in 2017, the EPA released a report, Consideration of Potential Health and 
Amenity Impacts of Dust in Determining the Size of a Buffer for Urban Development in the 
Mandogalup Area, with the objective of identifying health and amenity impacts of dust, now and 
into the future, with respect of potential urban development in the Mandogalup Area.  The outcome 
of this study informed the final draft of the Framework and led to the current demarcation of 
Industrial Investigation and Urban Expansion within the Development Envelope.  Further discussion 
on regional air quality is provided in Section 7. 

It is anticipated that the sand quarry will operate for a period of approximately 10 years.  Pending 
receipt of all relevant approvals, sand extraction is scheduled to commence in 2023.  

Along the eastern boundary of the site, 100 m strip of vegetation will be cleared initially and 
battered for associated bush fire fuel reduction and management (refer Appendix A). The balance of 
available sand within the 100 m strip will remain in-situ and stabilised annually.   Clearing and mining 
operations will commence along the western boundary of Lot 2 and move in an easterly direction in 
sections or panels the width of which is to be determined by industry demand for sand at the time of 
clearing.   

Extraction of sand will be completed in panels to achieve the final earthworks plan with completed 
areas being stabilised using mulched vegetation.  No rehabilitation work is planned for the site 
except within the onsite conservation area. 

2.2 Alternatives 

Detailed studies and investigations have been undertaken by the proponent to understand both the 
environmental values contained within the Development Envelope and the commercial viability of 
the resource present. The proponent holds no alternative sites that can provide the same BRM 
supply.   

Furthermore, the Development Envelope was selected as the most suitable location for the 
proposed expansion based on the known occurrence of the resource, tenure, that the site is zoned 
for extractive industries, and the proximity to Perth which reduces travel for heavy vehicles. 

Other alternatives to the Proposal include the following:  

•  Removal of the proposed conservation area, allowing for unrestricted access to the entirety 
of the resource. However, this would result in a reduced environmental outcome for the 
site. 

• The Proposal does not proceed, resulting in compounding the current shortfall in BRM 
supplies required to support the construction and housing industry. This shortfall presents a 
risk to the housing market and the jobs in the sector.   

  



LOT 2LOT 2LOT 10LOT 10

IR
V

IN
E

 P
D

E

F
R

A
N

K
L

A
N

D
 A

V

ROWLEY RD

File Name: W:\Projects\1)Open\Qube\56799 Approvals Rowley Road Mandogalup\GIS\Maps\R01_Rev_A\56799_02_1_SiteLayout.mxd
Image Reference:    www.nearmap.com© - Imagery Date: 24 August 2021

Lot 2 and 10 Rowley Road
Mandogalup

SITE LAYOUT PLAN SHOWING
CONSERVATION AREA

Scale 1:5,000  at A4 0 50 100

metres

Coord. Sys. GDA 1994 MGA Zone 50 Z
Job No: 56799

Client: Questdale Holdings Pty Ltd

Version: A

Checked By: ES

Date: 16-Sep-2021

FIGURE  2.1

Legend:

 

Drawn By: cthatcher

Proposal area

Conservation area

Clearing area

Cadastral boundaries

Roads (MRWA)



 
 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 56799 / 125,584 (Rev 3) 12 

2.3 Proposal description  

The Proposal is located at Lots 2 and 10 Rowley Road, Mandogalup, Western Australia. 

The Development Envelope contains a mixture of relatively undisturbed land, as well as areas which 
show signs of having been degraded through clearing for firebreaks, roads and other activities, as 
well as weed invasion, particularly along the western boundary adjacent to an area cleared for sand 
mining.  There is no geomorphic wetland or Bush Forever site within the Development Envelope.  
Bush Forever site 268 is located approximately 120 m south of the Development Envelopes cadastral 
boundary (Figure ES.2).  

2.3.1 Modifications to the Proposal since referral 

Since the initial referral of this proposal to the EPA, the proponent has requested a modification to 
the Proposal footprint to remove areas included within two future road reserves and areas of 
vegetation associated with existing approvals. The change has been implemented to accurately 
reflected the extent of works related only to that which is the responsibility of the proponent. The 
changes to the various environmental matters are discussed in Table 2.1. This modification was 
approved by the EPA following assessment under s 43A of the EP Act.  

Table 2.1: Summary of changes to environmental matters 
EPA 
Environmental 
Factor 

Environmental 
matter 

The Proposal as referred  Revised Proposal Change 

Impacted Conserved Impacted Conserved Impacted Conserved 

Flora and 
Vegetation 

Native vegetation 
of the Bassendean 
Complex Central 
and South 

35.64 ha 3.74 ha 26.2 ha 3.74 ha - 9.44 ha No change 

Banksia 
Woodland 
TEC/PEC 

33.74 ha 3.74 ha 26.2 ha 3.74 ha - 7.54 ha No change 

Terrestrial 
Fauna 

Carnaby’s 
Cockatoo foraging 
habitat 

Low:  
1.28 ha 
Moderate: 
33.74 ha 

Moderate: 
3.74 ha 

Moderate: 
26.2 ha 

Moderate: 
3.74 ha 

Low: 
- 1.28 ha 
Moderate: 
-7.54 ha 

No change. 

Forest Red-tailed 
Black Cockatoo 
foraging habitat 

Low to 
moderate: 
33.74 ha 

Low to 
moderate:  
3.74 ha 

Low to 
moderate: 
26.2 ha 

Low to 
moderate: 
3.74 ha 

Low to 
moderate: 
-7.54 ha 

No change 

Significant trees 
(total) 

55 9 42 9 -13 No change 

Significant trees 
(with hollows) 

18 5 17 5 -1 No change 

The key characteristics of the Proposal are set out in Table 2.2. The key Proposal characteristics 
reflect the above changes.  

Table 2.2: Location and proposed extent of physical and operational elements Project Key 
Characteristics 

Element Location Proposed extent (this Proposal) 

Quarry and associated infrastructure, including: 
• Quarry pit,  
• Site compound, and 

Figure ES.1 No more than 28.9 ha of which 26.2 ha is 
vegetated 

Conservation Area Figure ES.1 No less than 3.74 ha of vegetation within 
conservation area of 4.10 ha 

 

  



 
 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 56799 / 125,584 (Rev 3) 13 

The Proposal comprises the following elements. 

2.3.2 Clearing 

The Proposal requires the clearing of  

• 26.2 ha of native vegetation, of which 26.2 ha is Banksia Woodlands TEC/PEC 

• 26.2 ha of moderate quality foraging habitat for Carnaby’s Cockatoo  

• 26.2 ha of low to moderate quality foraging habitat for Forest Red-tailed Black Cockatoo 

• 42 significant Black Cockatoo trees (>500mm diameter at breast height (DBH) Eucalyptus 
marginata).   

Vegetation within the Development Envelope is predominantly (83%) in good - excellent condition 
(Strategen 2017).  The remaining 17% is rated, completely degraded and degraded-good (refer 
Section 5.6). 

Clearing of native vegetation will be undertaken using mechanical methods.  Cleared vegetation will 
be completed in stages (refer Section 2.3). 

Following sand mining, it is anticipated that the Development Envelope will be utilised for urban or 
industrial land uses, consistent with the surrounding land uses and as illustrated by the South 
Metropolitan Peel sub regional plan (Figure 2-2).  The future land use will be subject to future 
planning applications through the MRS and TPS.   

The site will be stabilised post mining to minimise any wind-blown dust generation.  The site will not 
be subject to any rehabilitation except within the onsite conservation area. 

2.3.3 Onsite-vegetation retention 

Within the Development Envelope, 4.10 ha is proposed to be set aside for conservation (Figure 2-1).  
The proposed conservation area captures the following key environmental attributes: 

• 3.74 ha of vegetation in very good to excellent condition 

• Banksia Woodland TEC/PEC vegetation 

• Black cockatoo foraging habitat 

• nine significant Black Cockatoo trees, of which five include hollows. 

An analysis on the viability of the conservation area is provided within Section 5.6.1.  

The location of the conservation area was determined following a detailed site selection process that 
included consideration of: 

• quality of vegetation and habitat value present 

• future infrastructure 

• topography 

• impact on resource availability and pit design. 

Through this process, the conservation area location was selected as it provided the balance 
between retaining on-site environmental values (potential black cockatoo habitat trees and Banksia 
woodland TEC/PEC) and safely accessing the required resource. Furthermore, the location of the 
conservation will not come into conflict with future infrastructure/development projects.  

2.3.4 Sand extraction and processing 

Sand extraction is carried out using front end loaders, track dozers and mechanized screening 
machines.  Excavated material is screened where required to remove organic and deleterious 
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materials prior to loading.  Transport consists of rigid and semi-trailer trucks moving to and from the 
site on a consistent basis.  Site access is directly from Rowley Road with major distribution via the 
Kwinana Freeway.  The sand extraction rate is predicted to be around 195,000 tonnes per year with 
a quarry life of around 10 years.  The sand extraction rate, and therein the life of the quarry, is highly 
variable based on industry demand. 

Sand extraction will be undertaken well above the water table and no dewatering will be required to 
facilitate mining.  Groundwater resources will be used for dust suppression and screening activities 
only. 

2.3.5 Additional infrastructure 

Facilities required on the site include:  

• Above ground diesel fuel tank and water tank 

• Weighbridge and small office 

• Portable ablution units 

• Secure site compound 

• Cyclone wire perimeter fencing.  

Access tracks/roads will be constructed using crushed road base (local Tamala Limestone) as and 
when required.  This material is recovered/reused onsite as required and ultimately disposed offsite 
(to an approved landfill). 

In the shorter term and prior to Hammond Road being extended, the existing compound area will 
remain in its current location (Figure ES.1; Appendix A).  Once Hammond Road is constructed and 
extended, the compound area will be shifted and reinstalled east of Hammond Road and along the 
western boundary of Lot 2 (Figure ES.1; Appendix A).   

2.4 Local and regional context  

2.4.1 Physical environment 

The Development Envelope is located in Mandogalup in the City of Kwinana.  Figure 2-2 represents 
the local context of the Proposal.  The Proposal lies on the Swan Coastal Plain, on the Bassendean 
Dunes land system.   

Surrounding land uses include: 

• North: Frankland Park Bushland, then rural residential and residential development 

• East: Apsley Estate (residential development) and Western Power Transmission Corridor 
(high voltage (HV) powerline) 

• South: cleared bushland, market garden and Western Power Transmission Corridor (high 
voltage (HV) powerline) 

• West: existing sand quarry (current operations at site).   

The nearest residential properties are 50 m north east and east of the Development Envelope.  
There are no Conservation Category Wetlands within 1 km of the Development Envelope.  The 
following conservation reserves and other areas of native vegetation are located within 15 km of the 
Development Envelope (Figure 2-3): 

• Thomsons Lake Nature Reserve 

• Harry Waring Marsupial Reserve 

• Beeliar Regional Park 
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• Frankland Park 

• Bush Forever site 268 

• The Spectacles. 

2.4.2 Regional development 

As stated in Section 2.1, the South Metropolitan Peel Sub-Regional Planning Framework (the 
Framework) was finalised and released in March 2018.  This indicates that, under the Framework, 
Lot 10 and most of Lot 2 are within the Industrial Investigation land use whilst the remaining eastern 
portion of Lot 2, is mapped within the Urban Expansion land use (WAPC 2018).   

To service this portion of the South Metropolitan Peel Sub-Region it will be necessary to improve 
infrastructure in the area.  Specifically, this will include the extension and widening of Rowley Road 
to a 100 m wide corridor between its current western end point and Rockingham Road further to the 
west (WAPC 2015).   

2.4.3 Soils and topography 

The Development Envelope is located within the Swan Coastal Plain 2 (SWA2 – Swan Coastal Plain 
subregion) of Western Australia (Mitchell et al. 2002).  The Swan Coastal Plain comprises five major 
geomorphologic systems that lie parallel to the coast, namely (from west to east) the Quindalup 
Dunes, Spearwood Dunes, Bassendean Dunes, Pinjarra Plain and Ridge Hill Shelf (Churchward & 
McArthur 1980; Gibson et al. 1994).  The Development Envelope is located within the Bassendean 
Dune system (Churchward & McArthur 1980). 

The site may be described as undulating with surface elevations varying between 30 mAHD and 
40 mAHD (refer Figure 2-4). 

2.4.4 Climate 

The Mandogalup locality experiences a Mediterranean climate characterised by mild, wet winters 
and warm to hot, dry summers.  The nearest Bureau of Meteorology (BoM) weather station at 
Medina Research Centre (Station No. 009194) provides average monthly climate statistics for the 
Mandogalup locality (Figure 2-5: ).  Average annual rainfall recorded at Medina Research Centre 
since 1983 is 745.5 mm (BoM 2019).  Rainfall may occur at any time of year; however, most occurs in 
winter in association with cold fronts from the southwest.  Highest temperatures occur between 
January and February, with average monthly maximums ranging from 18°C in July to 31.5°C in 
February (BoM 2017).  Lowest temperatures occur in July and August, with average monthly 
minimums ranging from 8.2°C in July and August to 17.6°C in February (BoM 2019).    
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Figure 2-5: Mean monthly climatic data for Medina Research Centre (BOM 2019) 

2.4.5 Hydrology 

As described above, the site is undulating with surface elevations varying between 30 mAHD and 
40 mAHD (refer Figure 2-4).  Corresponding depths to groundwater at the site vary between 14.5 m 
(16.5 mAHD) to 24 m (16.0 mAHD). 

2.4.6 Regional vegetation 

Vegetation occurring within the region was initially mapped at a broad scale (1:1 000 000) by Beard 
during the 1970s.  This dataset has formed the basis of several regional mapping systems, including 
physiographic regions defined by Beard (1981) which led to the delineation of botanical districts as 
described in Beard (1990); the biogeographical region dataset (Interim Biogeographic 
Regionalisation for Australia, IBRA) for Western Australia (DoEE 2017a) and System 6 Vegetation 
Complex mapping undertaken by Heddle et al. (1980).   

2.4.6.1 Beard (1990) Botanical Subdistrict 

The Development Envelope occurs within the Drummond Botanical Subdistrict which is 
characterised by low Banksia woodlands on leached sands; Melaleuca swamps on poorly-drained 
depressions; and Eucalyptus gomphocephala (Tuart), Eucalyptus marginata (Jarrah) and Corymbia 
calophylla (Marri) woodlands on less leached soils (Beard 1990).   

2.4.6.2 IBRA subregion 

IBRA describes a system of 85 ‘biogeographic regions’ (bioregions) and 403 subregions covering the 
entirety of the Australian continent (Thackway & Cresswell 1995).  Bioregions are defined on the 
basis of climate, geology, landforms, vegetation, and fauna.   

The Development Envelope occurs within the Swan Coastal Plain 2 IBRA subregion which is 
dominated by Banksia or Tuart on sandy soils, Casuarina obesa on outwash plains and paperbark 
(Melaleuca) in swampy areas (Mitchell et al. 2002).   
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2.4.6.3 System 6 and vegetation system association mapping  

System 6 mapping refers to vegetation mapping undertaken at a Vegetation Complex scale by 
Heddle et al. (1980).  This is the primary source of information used to calculate potential impacts of 
Proposals to clear native vegetation on the Swan Coastal Plain.  The Development Envelope occurs 
within the Bassendean Central and South vegetation complex. 

The Development Envelope falls within one vegetation system association (Beard 1990), as defined 
by the Government of Western Australia (2019a) (Table 2.3). 

Table 2.3:  Vegetation associations within Development Envelope  

Identifier Description 
Percent of pre-European 
extent remaining (as at 2019) 

1001 Medium very sparse woodland; jarrah, with low woodland; 
banksia & casuarina 

22.28 

Source:  Government of Western Australia 2019a 
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3. Stakeholder engagement  

3.1 Key stakeholders  

The key stakeholders associated with the development of the Proposal include the following: 

• Department of Agriculture, Water, and the Environment (DAWE) (formerly Department of 
the Environment and Energy (DoEE) 

• Department of Water and Environmental Regulation (DWER) 

• Department of Biodiversity, Conservation and Attractions (DBCA) 

• Western Australian Planning Commission (WAPC) 

• Department of Mines and Petroleum (now Department of Mines, Industry Regulation and 
Safety [DMIRS]) 

• City of Kwinana  

• Nearby residents. 

3.2 Stakeholder engagement process  

Limited stakeholder engagement has been undertaken in relation to the proposed development.  
The following stakeholders have been consulted: 

• DWER 

• DAWE. 

Consultation to date has been focused around the scoping of technical studies to inform this ERD.   

3.3 Stakeholder consultation  

Stakeholder consultation undertaken so far has been in relation to:  

• The Proposal’s referral under the EPBC Act to the (then) DoEE in April 2019 

• Preliminary discussions with the DWER regarding referral of the Proposal under section 38 of 
the EP Act 

• Development of the agreed ESD with DWER and DoEE. 

As previously advised and considering the DoEE determined that the Proposal is a Controlled Action 
(EPBC 2018/8182), the Proposal is being assessed, following the request by the proponent, the 
Proposal will be assessed under the accredited assessment process (refer Section 11).   

As a requirement of the environmental impact assessment process, consultation with key 
stakeholders will be undertaken and submissions will be received during the public comment period.   

A period of 4 weeks has been set by the EPA for public consultation. 
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4. Environmental Principles and Factors  

This section identifies the environmental factors relevant to the Proposal, outlines the overall 
assessment methodology presented in this document and the detailed environmental impact 
assessment undertaken for each preliminary key environmental factor. 

As part of the EPA’s decision on referral, four preliminary key environmental factors relevant to the 
Proposal were identified: 

• Flora and vegetation 

• Terrestrial fauna 

• Air quality 

• Social surroundings. 

MNES will also be assessed to satisfy the requirements of the EPBC Act (under the accredited 
assessment process).   

These preliminary key environmental factors associated with the Proposal are addressed in this 
environmental assessment document in the following format: 

• Statement of EPA objective 

• Discussion of relevant policy and guidance, and summary of how this guidance has been 
addressed 

• Description of the receiving environment relevant to the factor 

• Definition of potential direct, indirect, and cumulative impacts on the environmental values 
for this factor 

• Assessment of the extent and significance of impacts to the environmental values for this 
factor 

• Description of mitigation, including application of the mitigation hierarchy (avoid, minimise, 
rehabilitate) 

• Description of the predicted environmental outcome as assessed against the EPA objective 
for this factor. 

Consideration of the EP Act principles of environmental protection in relation to the Proposal is 
shown in Table 4.1. 
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Table 4.1: Environmental Protection Principles 
Principle Consideration 

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

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

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

The proponent used existing environmental data during 
design to identify appropriate areas of vegetation for 
retention.  
Consultation has been undertaken with key stakeholders to 
identify potential environmental impacts and appropriate 
management for the Proposal, including project staging to 
minimise impacts to adjacent land uses. 

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

The Proposal meets the principle of intergenerational 
equity by ensuring the health of the environmental values, 
maintaining ecological functions for future generations, 
whilst minimising any impacts on the environment. 
The Proposal can be developed without significant impacts 
on the health, diversity, or productivity of the environment. 

3. The Principle of the Conservation of Biological Diversity 
and Ecological Integrity 
Conservation of biological diversity and ecological integrity 
should be a fundamental consideration. 

The conservation of biological diversity and ecological 
integrity was a fundamental consideration in the 
assessment of this Proposal.   
Wherever possible: 

• Clearing has been avoided or minimised 

• Infrastructure has been sited away from ecologically 
significant areas. 

The Proposal includes the retention of 3.74 ha of 
vegetation in very good to excellent condition within a 
larger area of 4.1 ha within the Development Envelope. 

4. Principles Relating to Improved Valuation, Pricing, and 
Incentive Mechanisms 
a. Environmental factors should be included in the 

valuation of assets and services. 
b. The polluter pays principles – those who generate 

pollution and waste should bear the cost of 
containment, avoidance, and abatement. 

c. 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 structure, including market mechanisms, which 
enable those best placed to maximise benefits and/or 
minimise costs to develop their own solution and responses 
to environmental problems. 

Environmental constraint avoidance and management costs 
have been considered in the planning and design of the 
Proposal.   
The proponent will be responsible for funding the cost of 
environmental avoidance and management measures as 
detailed in the ERD. 

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

Waste will be minimised by adopting the hierarchy of waste 
controls: avoid, minimise, reuse, recycle and safe disposal.  
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5. Key Environmental Factor 1 – Flora and Vegetation 

5.1 EPA objectives 

The EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2018b) identifies the 
following objective for flora and vegetation: 

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

5.2 EPA policy and guidelines 

Table 5.1Table 6.1 presents the policy and guidance documents identified within the ESD as relevant 
to this factor, and a summary of how each policy and guidance document has been given 
consideration in planning for the Proposal. 

Table 5.1: Policy and guidance documents relevant to environmental factor of Flora and 
Vegetation 
Policy/guidance document Considerations in planning for the Proposal 

EPA policy and guidance 

Environmental Impact Assessment (Part 
IV Divisions 1 and 2) Administrative 
Procedures 2016 (EPA 2016i) 

The environmental impact assessment of development Proposals is 
undertaken in accordance with these procedures. These procedures were used 
to broadly inform the environmental impact assessment process as it relates 
the Proposal. 

Environmental Impact Assessment (Part 
IV Divisions 1 and 2) Procedures Manual 
2016 (EPA 2016j) 

This manual provides guidance on the environmental impact assessment 
process for Proposals under the EP Act. The document was reviewed to 
determine the appropriate approvals pathway for the Proposal. Formatting 
and layout of this ERD was also derived from information provided within the 
manual. 

Statement of Environmental Principles, 
Factors and Objectives (EPA 2016k) 

• Identification of key environmental factors and information required for 
each factor to assist the EPA with their assessment. 

Environmental Factor Guidelines: Flora 
and Vegetation (EPA 2016b) 

• Surveys and analyses undertaken to describe the receiving environment 
and its significance 

• Identification of activities which may lead to impacts flora and vegetation 

• Application of the mitigation hierarchy in elements of project design. 

Technical Guidance – Flora and 
Vegetation Surveys for Environmental 
Impact Assessment (EPA 2016a) 

• Planning, design, and implementation to ensure adequate flora and 
vegetation data of an appropriate standard are obtained and used in EIA 

WA Environmental Offsets Policy (EPA 
2011) 

• Determination of offset requirements in accordance with the WA Residual 
Impact Significance Model (RISM).  

WA Environmental Offsets Guidelines 
(EPA 2014) 

Other policy and guidance 

Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) 

• Identification of Matters of National Environmental Significance as 
required for bilateral assessment. 

EPBC Act Environmental Offsets Policy 
(DSEWPaC 2012b) 

• Determination of offset requirements in accordance with the EPBC Act 
Environmental Offsets Policy. 

How to use the Offsets Assessment 
Guide (DSEWPaC 2012c) 

Environmental Protection Bulletin No. 
20: Protection of Naturally Vegetated 
Areas through Planning and 
Development (EPA 2013) 

• Planning, design, and implementation of the proposed conservation area, 
as well as potential direct and indirect impacts to flora and vegetation. 

Relevant policy and guidelines relating to 
management of Phytophthora (Dieback) 
and invasive weeds (DPaW) 

• Information pertaining to the management of weeds and dieback has 
informed management actions which have been proposed within the 
CAMP and EMP. 
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Policy/guidance document Considerations in planning for the Proposal 

Approved Conservation Advice 
(incorporating listing advice) for the 
Banksia Woodlands of the Swan Coastal 
Plain ecological community (TSSC 2016) 

• Determination of the presence and extent of the Banksia Woodlands of 
the Swan Coastal Plain ecological community using the key diagnostic 
characteristics. Priority research and conservation actions then informed 
the avoidance, mitigation, and management strategies of the Proposal, 
which include in particular, the management actions contained within the 
CAMP and EMP) 

EPBC Referral Guidance: Banksia 
Woodlands of the Swan Coastal Plain 
ecological community (DoEE 2019) 

• Assist proponents to prepare a referral that involves potential impacts to 
the Banksia Woodlands of the Swan Coastal Plain ecological community  

5.3 Surveys and Studies 

The Flora and Vegetation surveys completed to inform the development of the Proposal and this 
ERD have been conducted in accordance with the Technical Guidance – Flora and Vegetation Surveys 
for Environmental Impact Assessment (EPA 2016a) and the Environmental Factor Guideline: Flora 
and Vegetation (EPA 2016b). 

The following surveys have been undertaken to support the Proposal. 

• Lot 2 and 10 Rowley Road, Mandogalup Flora, vegetation, and black cockatoo habitat survey 
(undertaken July and October 2017) 

• Lot 2 and 10 Rowley Road, Mandogalup Targeted Flora Surveys (undertaken August and 
October 2018) (Appendix C) 

• Lots 2 and 10 Rowley Road, Supplementary flora and vegetation assessment (undertaken 
September 2020) (Appendix D). 

In 2017, Strategen completed a flora and vegetation survey which involved a desktop assessment 
and field surveys (July 2017 and October 2017) both within and outside of the Development 
Envelope, consistent with the requirements of Technical Guidance: Flora and Vegetation Surveys for 
Environmental Impact Assessment (EPA 2016a) (  
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Figure 5-1). A copy of this report is provided in Appendix C. 

The objectives were to: 

• Conduct a desktop survey for Threatened and Priority flora which have been identified as 
being present in or around the Development Envelope 

• Collect and identify the vascular plant species present within the Development Envelope 

• Search areas of suitable habitat for Threatened and/or Priority flora 

• Define and map the native vegetation communities present within the Development 
Envelope 

• Map vegetation condition within the Development Envelope 

• Provide recommendations on the local and regional significance of the vegetation 
communities 

• Prepare a report summarising the findings.   

Targeted winter and spring flora surveys were undertaken in August 2018 and October 2018 for 
Drakaea elastica and Caladenia huegelii respectively (Appendix C). A known location of Caladenia 
huegelii was visited prior to undertaking the 2018 targeted surveys, to determine suitability of 
survey time. This known location, adjacent to Calleya development, Ghostgum Ave, Banjup, Western 
Australia, was inspected on 12 October 2018 by Strategen Senior Botanist Tristan Sleigh.  The known 
population was observed in full flower (Plate 1). This location is approximately 6 km north east of the 
Proposal. It is worthwhile to note this location was also visited 2 October 2018 and no flowers were 
present, which confirms the suitability of the targeted surveys within the Proposal and any 
occurrences of Caladenia huegelii that were present would likely have been in flower. 

 

Plate 1: Caladenia huegelii (Calleya development, 12/10/2018) 

 

5.4 Receiving environment 

Section 2.4.1 provides a description of the regional context with respect to the receiving 
environment in the south western portion of the Perth Metropolitan area in which the Proposal is 
located.  The following conservation reserves and other areas of native vegetation are located within 
15 km of the Development Envelope (Figure 2-3): 
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• Thomsons Lake Nature Reserve 

• Harry Waring Marsupial Reserve 

• Beeliar Regional Park 

• Frankland Park 

• Bush Forever site 268 

• The Spectacles. 

The Development Envelope is by the very nature of its location and surrounding land use, isolated 
from adjacent areas of native vegetation by infrastructure that includes a Western Power 132kV 
transmission corridor, local roads and industry (sand quarry, Alcoa tailings storage facility). 

5.4.1 Regional vegetation 

The Development Envelope is located within the Swan Coastal Plain 2 (SWA2 – Swan Coastal Plain 
subregion) of Western Australia (Mitchell et al. 2002).  The Development Envelope is located within 
the Bassendean Dune system (Churchward & McArthur 1980) and occurs within the Swan Coastal 
Plain 2 IBRA subregion which is dominated by Banksia or Tuart on sandy soils, Casuarina obesa on 
outwash plains and paperbark (Melaleuca) in swampy areas (Mitchell et al. 2002) (Figure 5-1). 

The Development Envelope occurs within the Drummond Botanical Subdistrict which is 
characterised by low Banksia woodlands on leached sands; Melaleuca swamps on poorly-drained 
depressions; and Eucalyptus gomphocephala (Tuart), Eucalyptus marginata (Jarrah) and Corymbia 
calophylla (Marri) woodlands on less leached soils (Beard 1990). 

Regional mapping indicates that the Development Envelope is mapped within vegetation association 
1001 (Beard 1990), which is characterised by jarrah, Banksia and Allocasuarina woodland (Table 5.2).  
The Development Envelope is also mapped within the Bassendean Complex - central and south, 
which consists of woodland of jarrah-sheoak-banksia on dunes, to low woodland of Melaleuca spp., 
and sedgelands on the low-lying depressions and swamps (Heddle et.al. 1980). 

Table 5.2 presents the estimated pre-European and current (as at March 2019) extent remaining of 
vegetation associations and complexes.  The remnant and regrowth native vegetation within the 
Development Envelope represents approximately 0.19% of the current extent of the Bassendean 
Complex - central and south and 0.34% of the current extent of Beard vegetation association 1001. 

Table 5.2:  Regional extent of vegetation complexes and associations 

Vegetation 
complex / 
association 

Description 
Pre-European 
extent (ha) 

Current 
extent 
(ha)  

% Remaining 
of pre-
European 
extent 

Bassendean 
Complex -
central and 
south 

Vegetation ranges from woodland of Eucalyptus 
marginata (Jarrah) - Allocasuarina fraseriana (Sheoak) - 
Banksia species to low woodland of Melaleuca species, 
and sedgelands on the moister sites. This area includes 
the transition of Eucalyptus marginata (Jarrah) to 
Eucalyptus todtiana (Pricklybark) in the vicinity of Perth. 

87,476 23,508 26.87 

Beard 
vegetation 
association - 
1001 

Medium very sparse woodland; jarrah, with low 
woodland; banksia & casuarina. 

57,410 12,660 22.28 

Source:  Government Western Australia 2019a, Government Western Australia 2019b 

5.4.2 Vegetation type and condition 

Three vegetation types (VTs) were defined and mapped within the broader Study Area (note the 
Study Area extends outside of the Proposal footprint).  The total area mapped was 43.67 ha which 
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includes cleared areas (Figure 5-3, Table 5.3).  Table 5.3 presents descriptions of each vegetation 
type as well as areas (ha) and percentage of the Development Envelope for each. 

Table 5.3:  Vegetation types 

Vegetation 
Type (VT) 

Description Area (ha) 
Percentage of 
the Study Area 

1 Low woodland of Banksia menziesii and B. attenuata over open 
heath of Xanthorrhoea preissii, Hibbertia hypericoides and 
Mesomelaena pseudostygia with emergent Eucalyptus marginata. 

37.48 85.82 

2 Closed scrub of Acacia saligna over mixed introduced species. 1.28 2.92 

3 Closed herbland of mixed introduced species with emergent 
Eucalyptus marginata, Allocasuarina fraseriana and Acacia saligna. 

0.62 1.41 

C Cleared areas with exotic grasses and herbs. 4.30 9.84 

Total 43.67 100 

Vegetation condition within the Study Area ranged from Completely Degraded to Excellent (EPA 
2016a; Table 5.4).  Table 5.4 gives a numerical breakdown of the area occupied by each vegetation 
condition rating within the Development Envelope (refer Figure 5-4).   

Table 5.4:  Area (ha) covered by each vegetation condition category within the Study Area 

Vegetation Condition  Area (ha) Percentage of the Study Area 

Very Good – Excellent 34.61 79.25 

Good – Very Good 1.83 4.18 

Degraded – Good 1.04 2.38 

Completely Degraded 1.84 4.21 

Cleared 4.35 9.95 

Total 43.67 100 

 

  



##

##

##

##

##

##

PARCO GLDE

C
A

M
P

A
N

A
 R

IS
E

IR
V

IN
E

 P
D

E

ROWLEY RD

F
R

A
N

K
L

A
N

D
 A

V

WATTLEUP RD

RR01

RR02

RR03

RR04

Q05

Q06

File Name: W:\Projects\1)Open\Qube\56799 Approvals Rowley Road Mandogalup\GIS\Maps\R01_Rev_A\56799_05_1_SurveyArea.mxd
Image Reference:    www.nearmap.com© - Imagery Date: 12 May 2020.

Lot 2 and 10 Rowley Road
Mandogalup

SURVEY AREA

Scale 1:7,500  at A4 0 100 200

metres

Coord. Sys. GDA 1994 MGA Zone 50 Z
Job No: 56799

Client: Questdale Holdings Pty Ltd

Version: A

Checked By: ES

Date: 17-Sep-2021

FIGURE  5.1

Legend:

Drawn By: hsullvan

Proposal area

Conservation area

Survey area

Cadastral boundary

## Quadrat locations

Roads (MRWA)



File Name: W:\Projects\1)Open\Qube\56799 Approvals Rowley Road Mandogalup\GIS\Maps\R01_Rev_A\56799_05_2_RegVegetation.mxd
Image Reference:  Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community  

Lot 2 and 10 Rowley Road
Mandogalup

REGIONAL VEGETATION

Scale 1:50,000  at A4 0 500 1,000

metres

Coord. Sys. GDA 1994 MGA Zone 50 Z
Job No: 56799

Client: Questdale Holdings Pty Ltd

Version: A

Checked By: ES

Date: 16-Sep-2021

FIGURE  5.2

Legend:

Drawn By: cthatcher

Proposal area

Vegetation system
association (Beard)

Bassendean_1001
Bassendean_126
Spearwood_51
Spearwood_6
Spearwood_998

Vegetation complex (Heddle et al)
Southern River complex
Karrakatta complex - central
and south

Herdsman Complex
Cottesloe complex - central
and south

Bassendean complex -
central and south



 
 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 56799 / 125,584 (Rev 3) 31 

5.4.2.1 Threatened and Priority Ecological Communities  

Vegetation was assessed against the diagnostic criteria provided by TSSC (2016) (Table 5.5) for 
Banksia Woodlands of the Swan Coast Plain ecological community. 

Table 5.5: Assessment of Banksia woodland within the Study Area against key diagnostic criteria  

Key diagnostic criteria (TSSC 2016) 
Banksia woodlands within the Development 
Envelope 

Location: 
Occurs in the Swan Coastal Plain or Jarrah Forest IBRA bioregions.   

Yes.  Banksia woodlands within the 
Development Envelope occur on the Swan 
Coastal Plain.   

Soils and landform: 
Occurs on: 
well drained, low nutrient soils on sandplain landforms, particularly deep 
Bassendean, and Spearwood sands and occasionally on Quindalup sands 
sandy colluviums and aeolian sands of the Ridge Hill Shelf, Whicher Scarp 
and Dandaragan Plateau 
transitional substrates and sandflats.   

Yes.  Banksia woodlands within the 
Development Envelope occur on Bassendean 
sands.   

Structure: 
Low woodland to forest with: 
a distinctive upper sclerophyllous layer of low trees (occasionally large 
shrubs more than 2 m tall), typically dominated or co-dominated by one 
or more of the banksia species identified below 
emergent trees of medium or tall (>10 m) height.  Eucalyptus or 
Allocasuarina species may sometimes be present above the banksia 
canopy 
an often highly species-rich understorey.   

Yes.  Banksia woodlands within the 
Development Envelope display the structure 
characteristics described.   

Composition: 
Contains at least one of the following species: 
Banksia attenuata 
Banksia menziesii 
Banksia prionotes 
Banksia ilicifolia. 

Yes.  Banksia woodlands within the 
Development Envelope contain Banksia 
attenuata and B. menziesii.   

Condition (Keighery 1994): 
‘Pristine’:  no minimum patch size 
‘Excellent’:  0.5 ha 
‘Very Good’:  1 ha 
‘Good’:  2 ha.   

Yes.  Banksia woodlands within the 
Development Envelope are predominantly in 
Very Good - Excellent condition and comprise 
37.48 ha.   

The results of the assessment against the diagnostic criteria indicate that VT1 is associated with the 
Banksia Woodlands TEC/PEC.  Statistical analysis of the species composition of VT1 showed strong 
linkage of this VT to Floristic Community Type (FCT) 28, which is described as Spearwood Banksia 
attenuata or Banksia attenuata - Eucalyptus woodlands (Strategen 2017).  All vegetation mapped as 
VT1 within the Development Envelope met diagnostic criteria provided in the approved conservation 
advice for the Banksia woodlands of the Swan Coastal Plain TEC (Strategen 2017).  

FCT 28 is comprised of Banksia attenuata woodlands, Corymbia calophylla - B. attenuata woodlands 
or Eucalyptus marginata - B. attenuata woodlands.  The regional boundaries and distribution extents 
of this FCT have not been mapped to date; as such, its extent has not been quantified.  However, it 
has been recorded from 80 locations over a range of approximately 150 km between Thompson's 
Lake and as far north as Seabird.  

Species richness averages 55.2 species per plot and average weed frequency is high at 8 species per 
plot.  Locally, FCT 28 has three confirmed quadrat recordings within 10 km of the Development 
Envelope (Swan Coastal Plain dataset). In addition to this, 10 Bush Forever sites within 10 km of the 
Development Envelope have stated that this FCT has either been recorded or inferred based on 
vegetation observations (Government of Western Australia, 2000).  The community forms part of 
the Banksia Woodlands of the Swan Coastal Plain ecological community which is listed as 
Endangered under the EPBC Act, and is included as part of the DBCA -listed Priority 3 Ecological 
Community “Banksia dominated woodlands of the Swan Coastal Plain IBRA region” (Strategen-
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JBS&G 2019).  However, it is worthwhile to note that FCT 28 itself is not listed as priority or 
threatened ecological community. 

The location and areas of Threatened and Priority Ecological Communities are shown in Figure 5-5.  
Figure 5-6 depicts the area mapped as Banksia Woodlands TEC/PEC within the Development 
Envelope.  

5.4.2.2 Ecological Linkages 

Regional and local ecological linkages act as corridors for flora and fauna to move between 
regionally and locally significant areas (Western Australian Local Government Association (WALGA 
2004). One north-south ecological linkage (Link No. 50) is located within the Development Envelope.   
 
Regional Link No. 50, connects Bush Forever Sites No. 268 and 392 (Harry Waring Marsupial Reserve) 
and maintains connectivity for Bassendean Complex -central and south on the Swan Coastal Plain.  
This link has been impacted by previous vegetation clearing from ongoing maintenance activities by 
Western Power and surrounding urban and residential development.    
 
Seven other regional ecological linkages occur within 5 km of the Development Envelope (Figure 5-
7): 

- Link No. 46 occurs north west of the Development Envelope, running parallel in a north-
south direction and links Bush Forever Sites No. 8, 263 and 9 

- Link No. 49 occurs west of the Development Envelope, running parallel in a north-south 
direction and links Bush Forever Sites No. 268, 257, 393 and 392, maintaining connectivity 
for the Karrakatta Complex-Central and South 

- Link No. 52 located north of the Development Envelope, running perpendicular in an east-
west direction and links Bush Forever Sites 392, 492, 263, 8, 344 and 345 

- Link No. 53 occurs north-west of the Development Envelope, running perpendicular in an 
east-west direction and links Bush Forever Sites No.  391 and 346 

- Link No. 58 occurs south of the Development Envelope, running perpendicular in an east-
west direction and links Bush Forever Sites No.  268, 270 and 347 

- Link No. 59 occurs south of the Development Envelope, running perpendicular in an east-
west direction and links Bush Forever Sites No. 347 and 269 

- Link No. 76 occurs west of Development Envelope, running parallel in a north-south 
direction and links Bush Forever Sites No. 346, 341 and 349 maintaining connectivity along 
the coast for the Cottesloe Complex-Central and South 
 

Link No. 49 maintains the most continuous linkage for vegetation and hasn't been fragmented by 
urban/ residential development to the extent as Link No. 50 (that occurs within the Development 
Envelope) and connects the same Bush Forever Sites No. 268 and 392.   
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5.4.3 Flora  

A total of 74 native vascular plant species from 25 plant families were recorded within the broader 
Study Area.  No Threatened flora species as listed under section 178 of the EPBC Act were recorded 
within the Development Envelope.  No Threatened flora species as listed under section 19(1) of the 
BC Act and no Priority flora species as listed by DBCA (Smith and Jones 2018) were recorded within 
the Development Envelope (Strategen 2018) (Appendix C). 

A total of 15 introduced (exotic) species were recorded within the Development Envelope, of which 
one species (Zantedeschia aethiopica) is a Declared Plant species in Western Australia pursuant to 
section 22 of the Biosecurity and Agriculture Management Act 2007 (BAM Act) according to the 
Western Australian Department of Agriculture and Food (DAFWA 2017). 

The Proposal is not expected to directly impact on any Threatened or Priority flora species listed 
under Commonwealth or State legislation. 

5.5 Description and Assessment of impacts 

The development of the site has been revised through the application of the hierarchy of risk 
management (avoid, reduce, manage, mitigate) following engagement with key stakeholders and 
the referral to both the EPBC Act and EP Act processes.  Measures adopted to avoid and reduce the 
environmental impacts of the Proposal include: 

• The provision of the onsite conservation area with a total area of 4.1 ha that includes 3.74 ha 
of native vegetation located within the Development Envelope (refer Figure 2-1) 

• Staged development of the site with work commencing in the west and moving eastwards to 
minimise impacts to surrounding land users and residential area. 

The potential impacts of the Proposal include the following direct and indirect impacts. 

5.5.1 Direct impacts 

The Proposal will result in clearing of approximately 26.2 ha of native vegetation and retention of 
3.74 ha (approximately 11.3% of the Development Envelope) within a 4.10 ha conservation area 
(Table 5.6).  

Table 5.6: Proposed area to be cleared and retained by vegetation type 

Vegetation Type Disturbance footprint (ha) Conservation area (ha) Total area (ha) 

VT1 26.2 3.74 29.94 

Cleared  2.7 0.36 3.06 

Total area 28.9 4.10 33 

The breakdown of this area by vegetation condition is outlined in Table 5.7 and shown in Figure 5-3.  

Table 5.7: Proposed area to be cleared and retained by vegetation condition 

Condition Disturbance footprint (ha) Conservation area (ha) Total area (ha) 

Very Good – Excellent 26.2 3.74 29.94 

Cleared 2.7 0.36 3.06 

Total area 28.9 4.10 33 

The Proposal will result in clearing of 26.2 ha of VT1 which is listed as both of the following 
ecological communities: 

• Banksia Woodlands of the Swan Coastal Plain, listed as an Endangered TEC under the EPBC 
Act 

• Banksia Woodlands of the Swan Coastal Plain, listed as a Priority 3 Ecological Community by 
DBCA.  
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The Banksia Woodland TEC is largely restricted to the Perth (SWA02) and Dandaragan (SWA01) 
subregions of the Swan Coastal Plain bioregions. The TSSC (2016) provides the estimated extent of 
the TEC within these subregions, including the extent within reserves. An assessment of the loss of 
Banksia Woodland TEC/PEC at the Perth subregional extent is presented in Table 5.8.   

Table 5.8: Extent of Banksia Woodland TEC remaining and protected in reserves (TSSC, 2016)  

Subregion 
Current Extent 
(ha) 

Extent within 
Project Area (ha) 

Total loss of 
known extent (%) 

Extent in Reserves 
(ha)  

Extent remaining 
in reserves (%) 

Perth (SWA02) 253,540.6 26.2 0.01 57,054.9 30.87 

A 2018 analysis of the local extent of the Banksia Woodlands TEC/PEC along Rowley Road indicated 
that approximately 140 ha of the TEC was present within a single patch, connecting vegetation 
within Frankland Park, Lots 2, 10 and 682 Rowley Road, Mandogalup, and Lots 37-41 Barfield Road, 
Hammond Park (Focused Vision 2018).  Clearing for subdivision within Lot 682 since this analysis has 
now divided the 140-ha area into two smaller patches.  Lots 2 and 10 currently form part of an 
approximately 65 ha patch including Frankland Park and the southern section of Lot 682 (refer Figure 
5-6).   

The proposed clearing for the Project (i.e. Lot 2 and Lot 10) and the future western extension of 
Rowley Road, which will comprise a 100 m wide corridor (WAPC 2015), will split the 65 ha patch, 
that comprises Frankland Park, the southern section of Lot 682 and the Project area, into two 
smaller patches.  (This separation and formation of two patches is based on the maximum allowable 
distance between any area of suitable vegetation being 30 m for the areas of vegetation to be 
considered as a single patch of the listed Banksia TEC (DoEE 2016)). 

The patch of Banksia Woodlands TEC/PEC within the Development Envelope does not form part of 
the Mandogalup Road Bushland (Bush Forever site 268) as it is separated by over 120 m of 
Completely Degraded vegetation associated with a transmission line corridor.  Conservation advice 
for the TEC advises that patches of the TEC are defined as discrete and mostly continuous areas of 
the ecological community (TSSC 2016), where patches may include small-scale disturbances (tracks, 
paths etc) that separate vegetation by less than 30 m.  A break in native vegetation cover of >30 m 
indicates that separate patches are present (TSSC 2016).   

As clearing has already been undertaken within Lot 682 to the east, and the Development Envelope 
is already fragmented from Bush Forever site 268 to the south, vegetation within Bush Forever site 
268 will not be further fragmented.  The proposed clearing of 26.2 ha of vegetation characteristic of 
the Banksia Woodlands TEC/PEC within the Development Envelope does not substantially fragment 
further the local extent of Banksia Woodlands TEC/PEC outside of the Development Envelope. 

5.5.2 Indirect impacts  

Sand mining activities have potential to impact on adjacent native vegetation through erosion, 
uncontrolled access, changes to local hydrology, dust deposition, and through the spread of weeds 
or disease. Consideration of these potential indirect impacts is provided below. 

5.5.2.1 Hydrological changes 

With regard to hydrological changes as a result of the Proposal, the following is provided regarding 
the potential risk to retained and adjacent vegetation. Groundwater flow direction and grade is 
south westerly with the maximum groundwater level (MGL) at the retained vegetation location 
being approximately 18 mAHD.  The existing ground level of the retained vegetation is between 
approximately 30 and 35 mAHD.   

Considering the above, it is unlikely that the vegetation is groundwater dependent, given there is at 

least 12 m clearance between MGL and the lowest ground level of the retained vegetation.   The 

Proposal will create a pit floor that will not go below 26.41 mAHD and will not create a surface 

expression of groundwater of alter the existing groundwater regime.     
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Given the current planning framework and the site’s ultimate land use, urbanisation is known to 

often increase groundwater levels due to reduced evapotranspiration and greater infiltration than 

occurred in the predevelopment situation.  The amount of ground water level increase is dependent 

upon a range of factors but can sometimes be in the order of 1m.  This level of increase, if it were to 

occur, would have no impact on the retained vegetation due to the remaining large separation 

between the vegetation and the groundwater. 

Therefore, it is expected that hydrogeological changes caused by the extraction of sand at the site 

and its future industrial and/or urban development is highly unlikely to have any effect on the 

retained vegetation primarily due to the large depth to groundwater. 

The proposed sand extraction will result in a reduction of the ground level on the eastern side of the 

retained vegetation area.  The ground level will batter from the retained vegetation area to the 

proposed new ground level at a maximum grade of approximately 1 in 7.  Soil moisture loss and 

seepage can occur where there is a steep gradient however, the proposed grade at this site is 

relatively shallow at 1 in 7 and therefore will not have any effect on the retained vegetation area 

with respect to soil moisture loss or seepage loss. 

The retained vegetation area will be at a higher level than the proposed sand extraction area and 

therefore there will be no additional stormwater runoff entering the retained vegetation 

area.  Therefore, there will be no hydrological changes to the retained vegetation area due to 

stormwater runoff changes caused by sand extraction. 

In terms of hydrological impacts to Bush Forever site 268, there remains approximately 120 m of 

separation between this Bush Forever site and the proposed sand quarry. Vegetation within this 

area is currently managed by Western Power as a power line easement area, and as such represents 

a buffer area between the bush forever site and the proposed sand quarry.  

5.5.2.2 Erosion and Sedimentation  

The retained conservation area is unlikely to be subject to significant indirect impacts due to erosion. 
The Proposal will result in a drop in surface level of no more than 4 mAHD, which will be attained 
gradually over a 1 in 7 sloped batter. Erosion impacts such as sheet erosion are considered unlikely 
and appropriate actions are contained within the EMP 

As sedimentation occurs when eroded material is deposited out of a water column onto the surface 
and noting that the conservation area will be at a higher level than the proposed sand extraction 
area, impacts resulting from sedimentation are unlikely. Water will more likely flow from the 
conservation area into the sand extraction area, once the soil reaches saturation, over the batter 
slopes. This flow will be controlled through the contouring of the batter slope and additional actions 
contained within the EMP.   

5.5.2.3 Dust deposition 

Activities associated with the Proposal may generate dust and lead to fugitive emissions from the 
Development Envelope. This may result in indirect impacts on adjacent and retained vegetation 
health through: 

• Leaf damage through abrasion, 

• Blocking the stoma of plants, and  

• Dust accumulation on leaves. 

The Proposal will implement a Dust Management Plan (Appendix K) will prescribed actions to 
minimise and manage fugitive dust emissions, including: 
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•  Develop and implement effective dust controls. 

• Workforce inductions to include education in relation to minimising dust generation. 

• Dust generating activities shall not be undertaken during unfavourable weather conditions, 
e.g. high wind speeds, unfavourable wind directions relative to sensitive premises and 
environments. 

• All vehicles carrying dusty loads will be covered, if travelling outside of the project area. 

• Water tankers will be available at all times to wet down exposed surfaces within the project 
area. 

• Inform nearby sensitive receptors including adjoining residents of activities that may cause 
excessive dust and respond quickly to any complaints made. 

Considering this, it is unlikely that the Proposal will result in significant indirect impacts on 
vegetation adjoining the Development Envelope because of dust deposition. 

5.5.2.4 Weeds and Pathogens 

The introduction and spread of weeds and pathogens such as Dieback (Phytophthora cinnamomi) to 
Proposal related activities has the potential to indirectly impact on vegetation within the Conservation 
area and adjoining the Development Envelope, through the: 

• Introduction of weeds and Dieback into the Conservation Area by Proposal activities; and 

• Spread of weeds and Dieback from the Development Envelope to adjacent non-infested 
areas. 

While activities related to the Proposal have the potential to introduce and/or spread dieback, these 
indirect impacts are not considered to be significant. The application of standard dieback 
management actions including: 

• Clearing adjacent to the Conservation Area to be undertaken in dry soil conditions. 

• All vehicles and machinery must be cleaned down of all soil and vegetation material prior to 
entering the Development Envelope; and 

• All vehicles and machinery must be inspected for soil and vegetative material prior to 
entering the Development Envelope. 

5.5.2.5 Ecological Linkage 

There are no direct impacts to any Bush Forever Sites the Proposal may also result in indirect 
impacts to Bush Forever site 268, through the degradation of the existing ecological linkage. Over 
the long-term, without adequate management, fragmentation has the potential to reduce the 
ecological values associated with the currently contiguous portion of Bush Forever Site No. 268, by 
increasing boundary to area ratios and increasing the potential for edge effects. However, it should 
be noted that this linkage is currently degraded as a result of ongoing maintenance activities 
undertaken by Western Power.  

Furthermore, given that 3.74 ha of vegetation is proposed to be retained within a dedicated 
conservation area of 4.1 ha (see section 5.6.1), the majority of ecological functions currently 
facilitated by the linkage are anticipated to be maintained. This includes habitat connectivity for 
aerial fauna (including black cockatoos), wind and fauna driven seed dispersal, and ornithophilous 
and entemophilous pollination. All of the above contribute to genetic exchange between species, 
exemplifying the functions of an ecological linkage. 

There are large remnant tracts of relatively intact native vegetation remaining within 5km of the 
Development Envelope despite increased urban development in Mandogalup.  These large and 
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remnant tracts of vegetation will continue to maintain connectivity across the landscape.  Ecological 
linkage between Bush Forever Sites 268 and 392 will also be maintained through Ecological Linkage 
No. 49 which provides another bushland connection between these significant landscape features 
and the habitat they provide.  Link No. 49 also provides more vegetated coverage than Link No. 50 

Based on the above, indirect impacts to the ecological linkage as a result of the proposed action will 
be limited to the restriction of terrestrial fauna movement between retained vegetation within the 
Development Envelope and Bush Forever Site 268. To mitigate this impact, a thorough pre-clearance 
fauna relocation program has been proposed as a management action within the EMP (Appendix E). 
This will ensure the genetic diversity of terrestrial fauna within the action area will be maintained in 
the long term, via integration of these fauna throughout the proposed relocation area/s. 

All indirect impacts can be managed through the implementation of the existing environmental 
management plan that has been developed by the proponent for the current sand mining 
operations.  This document provides the required management measures for indirect impacts 
including noise, dust, fire, and the spread of dieback. 

Based on the above, the Project impacts as described above are considered not be significant and 
should not have a detrimental impact on the survival of the vegetation in the surrounding area. 

5.5.3 Cumulative impacts 

Vegetation types proposed to be cleared are associated with the vegetation complex Bassendean 
Complex – Central and South.  Locally (City of Kwinana) this vegetation complex has 29.2% of its pre-
European extent remaining (4,679 ha) (City of Kwinana 2019).  The Proposal will result in a reduction 
of 0.56% of its current local extent.   

At a regional scale, this vegetation complex has 26.91% of its pre-European extent remaining, of 
which 1,624.63 ha is contained within conservation estate (1.85% of its current extent).  The 
Proposal will result in a reduction of 0.17% of its current regional extent.   

With regarding to the Banksia Woodlands TEC/PEC, the Development Envelope is located in close 
proximity to a series of existing conservation areas including nature reserves and Bush Forever sites 
(refer Section 2.4.6), which are known to comprise Banksia Woodlands TEC/PEC.   

Based on the current remaining extent of major and partially corresponding vegetation system-
associations, approximately 336,489 ha of the Banksia Woodlands TEC/PEC was estimated to remain 
across the extent of its range (TSSC 2016).  Of this, 81,800 ha are estimated to occur within reserves, 
the majority of which are situated within the Perth IBRA subregion.  Clearing of 26.2 ha of Banksia 
Woodlands TEC/PEC within the Development Envelope represents the removal of approximately 
0.007% of the total known extent of the TEC/PEC, and 0.04% of the known extent of the TEC/PEC 
within reserves.   

In order to determine the significance of the proposed impacts to Banksia Woodlands TEC/PEC in a 
local (10 km) context, Table 5.9 provides an analysis based upon the current remaining extent of 
major and partially corresponding vegetation system-associations identified in Table C1 of Appendix 
C of the Approved Conservation Advice (incorporating listing advice) for the Banksia Woodlands of 
the Swan Coastal Plain ecological community (TSSC 2016).  This analysis includes areas of Banksia 
Woodland TEC/PEC both outside and within Conservation areas, within 10 km. 
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Table 5.9: Assessment of local significance of Banksia Woodland TEC/PEC (within 10 km) 

Conservation category 
Area (ha) of Banksia 
Woodland TEC/PEC 

% impact 

Bush Forever 4,624 0.56 

DBCA Managed Lands (including areas of Bush Forever 
managed by DBCA) 

2,591 1.01 

Other  3,871 0.68 

Total 8,496 0.31 

 

At a local scale, there is approximately 8,496 ha of Banksia Woodland TEC/PEC located within 10 km 
of the site, of which 4,625 ha (54%) is protected within designated conservation areas. At a local 
scale, the majority of Banksia Woodland TEC/PEC is located within lands vested for conservation. 
Clearing of Banksia Woodlands TEC/PEC within the Development Envelope represents the removal 
of approximately 0.31% of the known local extent, and 0.56% of the known local extent within 
reserves. 

Based on the above, the cumulative impacts to flora and vegetation associated with the proposed 
development are not considered significant. 

5.5.4 Approved Conservation Advice for the Banksia Woodlands of the Swan Coastal Plain 
ecological community  

The conservation objective of the Approved Conservation Advice is to ‘mitigate the risk of extinction 
of the Banksia Woodlands of the Swan Coastal Plain ecological community and help recover its 
biodiversity and function’.  The advice outlines three key approaches to achieve the conservation 
objective being (TSSC 2016): 

• Protect the ecological community to prevent further loss of extent and condition 

• Restore the ecological community within its original range by active abatement of threats, 
re-vegetation, and other conservation initiatives 

• Communicate with and support researchers, land use planners, landholders, land managers, 
community members, including the Indigenous community, and others to increase 
understanding of the value and function of the ecological community and encourage their 
efforts in its protection and recovery.   

This Proposal has regard for these approaches, which is evidenced by: 

• Retention of 3.74 ha within the Development Envelope, as one contiguous patch, preventing 
further fragmentation post disturbance  

• Protecting further loss of the ecological community through the securing of 180 ha of 
Banksia Woodland habitat to offset the Proposal direct impact 

• Managing potential impacts caused by the Proposal to retain vegetation through the 
implementation of approved management plans. 

Details of the above offsets and their determination are provided in Section 10. 

5.6 Mitigation 

Impacts to flora and vegetation will be mitigated through implementation of the measures described 
in the following sections. 

5.6.1 Onsite vegetation retention 

As described in Section 2.3 the Development Envelope is separated from adjacent areas of native 
vegetation by existing land uses and infrastructure.  This fragmentation when combined with the 
impacts of clearing may impact local habitat connectivity.  The Proposal includes an area of 4.10 ha 
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that is to be set aside for conservation (Figure 2-1) and to assist maintain habitat connectivity and 
linkages for flora, vegetation and fauna.   

Considerations for onsite vegetation in the conservation area were made by the Proponent in 
accordance with EPA (2013) Environmental Protection Bulletin No. 20: Protection of Naturally 
Vegetated Areas through Planning and Development (EPB No. 20) (Table 5-10).  

The purpose of EPB No.20 is to establish the EPA’s views and expectations for the design of urban 
and peri-urban development Proposals in order to protect naturally vegetated areas. It should be 
noted that the Proposal, a sand extraction operation, is not either an urban or peri-urban 
development as set out in EPB 20. As result, a number of design guidelines are not applicable to this 
Proposal. 

Table 5.10: Considerations against design guidelines for planning and development under EPB No. 
20) 

Design guidelines Applications and Proponent considerations of EPB No. 20 

Locate development on cleared land Not applicable - The Development Envelope was selected as the most 
suitable location for the proposed expansion based on the known occurrence 
of the resource, tenure and that the site is zoned for extractive industries, 
and the proximity to Perth which reduces travel for heavy vehicles.   
 

Consider the impact of fire protection 
requirements on biodiversity 

Not applicable. As the Project is not a residential development it does not 
trigger the requirements of State Planning Policy 3.7. No additional clearing 
will be required to establish offsite Asset Protection Zones. 

Protect large consolidated naturally 
vegetated areas 

The Proposal includes the retention of native vegetation in the form of a 
Conservation Area. The area (3.74 ha) represents 15% of the total 
Development Envelope and will be subject to improvement measures 
including, but not limited to: 

• Revegetation 

• Fencing  

• Weed management, and 

• Artificial hollow installation  
Refer to Appendix F for detailed measures on the protection and 
management of the Conservation Area. 

Ensure clear and ongoing management 
responsibilities in retained naturally 
vegetated areas 

The conservation area will be managed by the proponent until such time that 
the area is placed under management of the City of Cockburn and placed into 
reservation for conservation purposes. 

Infrastructure should not be located 
within consolidated retained naturally 
vegetated areas 

Services and infrastructure, including future roads reserves and other 
transport corridors, are outside the conservation area ensuring the long-term 
viability of the conservation area.  

The proposed conservation area captures the following key environmental attributes: 

• 3.74 ha vegetation in Very Good to Excellent condition 

• Banksia Woodlands TEC/PEC vegetation 

• Black cockatoo foraging habitat 

• nine significant Black Cockatoo trees. 

To determine the size and shape of the conservation area to ensure viability, the following guidance 
documents have been considered: 
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• Local Government Biodiversity Planning Guidelines for the Perth Metropolitan Region 
(WALGA 2016) 

• City of Wanneroo Viability Assessment Table (from Local Planning Policy 4.3: Public Open 
Space (City of Wanneroo 2016) 

• Approved Conservation Advice for Banksia Woodlands of the Swan Coastal Plain TEC (TSSC 
2016). 

It was determined that the following factors affect viability: 

• Size 

• Shape 

• Perimeter to area ratio 

• Condition 

• Connectivity. 

In determining the location and extent of the conservation area, efforts have been made to increase 
the viability where possible. For example, 91% of the conservation area is covered with vegetation 
(VT1), the entirety of which is of Very Good to Excellent quality. Where possible, the perimeter to 
area ratio has been reduced within the confines posed by the location of the future Hamilton Road, 
Proposed Rowley Road Reserve, and access track through Lot 2. 

A viability assessment of the conservation area was undertaken utilising the Viability Assessment 
Table within Schedule 5 of Local Planning Policy 4.3: Public Open Space (City of Wanneroo 2016), the 
results of which are presented below. A minimum score of 14 is required for a Conservation Public 
Open Space area to be considered viable. 

Table 5.11: Conservation area viability assessment 
Viability factor Category Score 

Size Greater than 4 ha less than 10 ha 3 

Shape Irregular shape with few indentations 2.5 

Perimeter to area ratio Greater than 0.02 and less than 0.04 2 

Vegetation condition* Excellent (45.6% x 10) 3.6 

Very Good (45.6% x 8) 2.7 

Completely Degraded (8.8% x 0) 0 

Connectivity** Part of a Regional Ecological Linkage 
and within 500 m of one protected 
natural area having an area greater 
than 4 ha. 

1.5 

Total 15.3 

* Vegetation condition within the conservation area was classified as either cleared (8.8 %), or Very 
good to excellent (91.2%). As such, this vegetation condition category has been evenly split between 
the Excellent and Very Good categories presented within the viability assessment table. 

** There is no Connectivity category presented within the viability assessment table that accurately 
describes the context of the conservation area. A score of 1.5 has been chosen based on the location 
of the conservation area within an Ecological Linkage and proximity within 500 m of one protected 
natural area having an area greater than 4 ha (Frankland Park). 

Based on the assessment presented within Table 5.11 above, the proposed conservation area 
achieves a viability assessment score of 15.3, above the minimum score of 14 required for a 
Conservation POS to be considered viable.  

As per the Conservation Area Management Plan (Appendix F), all areas within the conservation area 
that are currently in a Completely Degraded condition are proposed to be rehabilitated to a 
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condition similar to the remaining remnant vegetation within the conservation area. Assuming this 
area achieves a vegetation condition categorisation of at least Good by completion, then an 
additional 0.35 will be added to the conservation areas viability score (8.8% x 4). 

Retention of the conservation area will ensure habitat connectivity remains between Bush Forever 
site 268 to the southwest and Frankland Park to the north.  Implementation of the CAMP will ensure 
that the conservation area will be maintained as an important natural resource where sustainable 
habitats, ecosystems and ecosystem connectivity are protected, maintained, and enhanced. 
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5.7.1 Conservation Area Management Plan (CAMP) 

Over the long-term, without adequate management, fragmentation has the potential to reduce the 
ecological values associated with the onsite vegetation retention area, by increasing boundary to 
area ratios and increasing the potential for edge effects. 

A Conservation Area Management Plan (CAMP) has been developed for the conservation area, with 
the aim of managing it as an important natural resource where sustainable habitats and ecosystems 
are protected and enhanced. To this end, the CAMP: 

• Provides management measures to physically delineate areas that will be retained 

• Presents a detailed assessment of potential risks to environmental values and the efficacy of 
the management actions proposed 

• Defines the nature of access to and within the conservation area 

• Identifies appropriate management measures for: 

o Delineation and access 

o Weed and pathogen control 

o Waste management 

o Fauna and pest control 

o Bushfire prevention 

• Identifies suitable locations for revegetation and provides a detailed methodology by which 
revegetation will be undertaken 

• Details a program of environmental monitoring to assess the efficacy of the proposed 
management measures 

• Outlines trigger criteria for the implementation of contingency actions 

• Establishes roles and responsibilities 

• Provides indicative timeframes for the implementation of the above measures. 

The CAMP is provided within Appendix F. 

5.7.2 Environmental Management Plan (EMP) 

Development and implementation of an Environmental Management Plan (EMP) including 
management measures such as:  

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

• Weed management 

• Post-mining rehabilitation 

• Erosion and sediment control 

• Waste and fire management 

• Topsoil management 

• Dust control. 

Protection of remaining instances of the Banksia Woodlands TEC/PEC (Frankland Park to the north 
and remaining vegetation in Lot 682 Rowley Road) will also be considered in the EMP, including 
management measures to prevent edge effects, weed invasion, dust deposition and fire 
management. 
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The EMP is provided within Appendix E. 

 

5.7.3 Post-mining stabilisation  

Post-mining actions will include the stabilisation of the final post mining surface to minimise the 
generation of wind-blown dust.  The surface is to be stabilised through the use of mulch (from 
cleared vegetation) or hydro mulch materials. 

No rehabilitation of the quarried areas is proposed as the site is to be utilised for urban or industrial 
land uses, consistent with the surrounding land uses and as illustrated by the South Metropolitan 
Peel sub regional plan (Figure 2-2). 

Post-mining activities are described in further detail in the EMP (Appendix E). 

5.7.4 Offset  

Offsets are described and discussed in detail in Section 10. 

5.8 Environmental Outcomes 

The Proposal will result in the removal of 26.2 ha of native vegetation, from within a 28.84 ha 
disturbance footprint. Following the implementation of the proposed mitigation and management 
controls, the following environmental outcomes are anticipated:  

• No loss of vegetation outside of the disturbance footprint, attributable to the Proposal 

• Loss of no more than 0.11% of the current extent of the Bassendean Complex - central and 
south vegetation complex 

• Loss of no more than 26.2 ha of the Banksia Woodlands TEC within a disturbance footprint 
of 28.4 ha, representing 0.31% of the total mapped area within 10 km of the Proposal.  This 
occurrence is considered to be representative of the Floristic Community Type (FCT) 28, 
which is described as Spearwood Banksia attenuata or Banksia attenuata - Eucalyptus 
woodlands. While a component of the Commonwealth Listed Banksia Woodlands TEC, FCT 
28 is not a State listed Threatened or Priority Ecological Community. FCT 28 is well reserved 
with a ‘low risk’ conservation status 

• The Proposal will retain 3.74 ha of Banksia Woodlands TEC/PEC in Excellent condition and 
implement an EMP, CAMP and Offset Strategy to avoid, minimise, rehabilitate, and offset 
direct and indirect impacts to flora and vegetation.   

• Successful rehabilitation and conservation of no less than 4.10 ha within the proposed 
conservation area. This will be achieved through the implementation of the Conservation 
Area Management Plan (Appendix F) 

• Acquisition of 180 ha of Banksia Woodlands vegetation that will be ceded to the DBCA, 
counterbalancing the residual impact on this value 

• No introduction of significant weeds into the conservation area or adjacent vegetation as a 
result of the Proposal 

• The Proposal will not result in an impact to threatened flora species as listed under section 
19(1) of the BC Act and no Priority flora species as listed by DBCA 

• Implementation of the EMP (Appendix E) prepared to minimise the direct and indirect 
impacts arising from the Proposal through the implementation of management measures 
such as: 

o Identifying objectives, interim targets, performance indicators and completion criteria 
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o Providing timeframes for the implementation and completion of the above objectives 

o Developing a monitoring and reporting program for vegetation and associated fauna 
habitat 

o Identifying contingency measures 

o Establishing roles and responsibilities 

o Providing a map clearly illustrating the area of vegetation and to be cleared and 
retained. 

Accordingly, It is expected that the EPA’s objective for flora and vegetation will be met with the 
provision of the above management and mitigation measures, and the proposed offset strategy as 
discussed in Section 10. 
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6. Key Environmental Factor 2 – Terrestrial Fauna 

6.1 EPA objective 

The EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2018b) identifies the 
following objective for Terrestrial Fauna: 

• To protect terrestrial fauna so that biological diversity and ecological integrity are 
maintained (EPA 2016d). 

6.2 Policy and guidance 

Table 6.1 presents the policy and guidance documents identified within the ESD as relevant to this 
factor, and a summary of how each policy and guidance document has been given consideration in 
planning for the Proposal. 

Table 6.1: Policy and guidance documents relevant to environmental factor of Terrestrial Fauna 
Policy/guidance document Considerations in planning for the Proposal 

EPA policy and guidance 

Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Administrative Procedures 
2016 (EPA 2016i) 

The environmental impact assessment of development Proposals is 
undertaken in accordance with these procedures. These procedures 
were used to broadly inform the environmental impact assessment 
process as it relates the Proposal. 

Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Procedures Manual 2016 
(EPA 2016j) 

This manual provides guidance on the environmental impact assessment 
process for Proposals under the EP Act. The document was reviewed to 
determine the appropriate approvals pathway for the Proposal. 
Formatting and layout of this ERD was also derived from information 
provided within the manual. 

Statement of Environmental Principles, Factors 
and Objectives (EPA 2016k) 

• Identification of key environmental factors and information required 
for each factor to assist the EPA with their assessment. 

Environmental Factor Guidelines: Terrestrial 
Fauna (EPA 2016d) 

• Surveys and analyses undertaken to describe the receiving 
environment and its significance 

• Identification of activities which may lead to impacts to terrestrial 
fauna 

• Application of the mitigation hierarchy in elements of project design. 

Technical Guidance – Terrestrial Fauna Surveys 
for Environmental Impact Assessment (EPA 
2004) 

Note: At the time of the survey, the most current guidance material was 
used, being the Technical Guidance – Terrestrial Fauna Surveys (EPA 
2016c). 

• Planning, design, and implementation of terrestrial fauna survey 
(Biologic 2020a) 

Technical Guidance – Sampling Methods for 
Terrestrial Vertebrate Fauna (EPA 2016l) 

• Planning, design, and implementation of terrestrial fauna survey 
(Biologic 2020a) 

WA Environmental Offsets Policy (EPA 2011) • Determination of offset requirements in accordance with the WA 
Residual Impact Significance Model (RISM).  
 

WA Environmental Offsets Guidelines (EPA 
2014) 

Other policy and guidance 

Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) 

• Identification of Matters of National Environmental Significance as 
required for bilateral assessment. 

EPBC Act Environmental Offsets Policy 
(DSEWPaC 2012b) 

• Determination of offset requirements in accordance with the EPBC 
Act Environmental Offsets Policy. 

How to use the Offsets Assessment Guide 
(DSEWPaC 2012c) 

EPBC Act Referral Guidelines for Three 
Threatened Black Cockatoo Species (DSEWPaC 
2012b) 

• Planning, design, and implementation of Black Cockatoo habitat 
assessments (Strategen 2017; Biologic 2020) 

Survey guidelines for Australia’s threatened 
birds – Guidelines for detecting birds listed as 
threatened under the Environment Protection 
and Biodiversity Conservation Act 1999 
(DEWHA 2010) 

• Planning, design, and implementation of terrestrial fauna survey 
(Biologic 2020a) and Black Cockatoo habitat assessment (Strategen 
2017) 
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Policy/guidance document Considerations in planning for the Proposal 

Forest Black Cockatoo (Baudin’s Cockatoo 
Calyptorhynchus baudinii and Forest Red-
tailed Black Cockatoo Calyptorhynchus banksii 
naso) Recovery Plan (DEC 2008) 

• Identification of threatening processes. 

Carnaby’s Cockatoo (Calyptorhynchus 
latirostris) Recovery Plan (DPAW 2013) 

Threat abatement plan for disease in natural 
ecosystems caused by Phytophthora 
cinnamomi (DotE 2018) 

• Identification of Proposal activities which may cause introduction or 
spread of Phytophthora cinnamomi 

 

Approved Conservation Advice for 
Calyptorhynchus banksii naso (Forest Red-
tailed Black Cockatoo) (DEWHA 2009) 

• Identification of threatening processes. 

6.3 Receiving environment 

The following terrestrial fauna surveys and studies have been undertaken within the Development 
Envelope to guide the development of the Proposal, and to inform the relevant terrestrial fauna 
values discussed within the subsequent sections of this ERD: 

• Lot 2 and 10 Rowley Road Mandogalup: Environmental Advice (PGV Environmental 2015) 

• Lot 2 and 10 Rowley Road, Mandogalup: Flora, vegetation and black cockatoo habitat survey 
(Strategen-JBS&G 2019; Appendix D) 

• Mandogalup Terrestrial Vertebrate Fauna Survey and Environmental Impact Assessment 
(Biologic 2020a; Appendix G) 

• Lots 2 and 10 Rowley Road Mandogalup Short-Range Endemic Invertebrate Fauna Desktop 
Assessment (Biologic 2020b; Appendix H). 

• Lots 2 and 10 Rowley Rd Mandogalup Short-Range Endemic Invertebrate Fauna Level 1 
Survey (Biologic, 2021; Appendix I) 

• Lots 2 and 10 Rowley Road, Mandogalup - Targeted Black cockatoo foraging habitat 
assessment (Strategen JBS&G 2020a; Appendix J) 

6.3.1 Vertebrate fauna 

Biologic (2020a) undertook a preliminary desktop assessment, and Level 1 vertebrate fauna survey 
across the Development Envelope on 31 October 2019 with the objective to: 

• describe and map the fauna habitat values of the Development Envelope, with particular 
reference to habitat for ‘threatened’ or ‘priority’ fauna species with potential to occur within 
the Development Envelope 

• compile an inventory of fauna taxa present within the Development Envelope 

• map the preferred habitat of significant terrestrial fauna species and illustrate any recorded 
locations of conservation significant terrestrial species. 

The survey was conducted in accordance with the following policy and guidance documents: 

• Technical Guidance – Sampling Methods for Terrestrial Vertebrate Fauna (EPA 2016l) 

• Technical Guidance – Terrestrial Fauna Surveys (EPA 2016c) 

• Survey guidelines for Australia’s threatened birds – Guidelines for detecting birds listed as 
threatened under the Environment Protection and Biodiversity Conservation Act 1999 
(DEWHA 2010) 

Desktop assessment 
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Four databases were searched by Biologic (2020a) to obtain information on species and 
communities previously recorded within the vicinity of the Development Envelope (Birdata, 
NatureMap and Threatened and Priority Fauna Search), and conservation significant species and 
communities likely to occur within the Development Envelope (Protected Matters Database). 

• BirdLife Australia’s Birdata Custom Search (Birdlife Australia 2019) – to determine black 
cockatoo roosting sites recorded from the region 

• Department of Biodiversity Conservation and Attractions’ (DBCA) NatureMap database 
(DBCA 2019a) to determine fauna recorded from the region 

• DBCA’s Threatened and Priority Fauna Search (DBCA 2019b) - to determine threatened 
fauna recorded from the region  

• DoEE’s Protected Matters database (DoEE 2019b) – to determine matters of national 
environmental significance recorded from the area. 

The database searches identified a total of 206 vertebrate fauna species as having the potential to 
occur within 12 km of the Development Envelope, comprising of 22 mammal, 145 bird, 32 reptile 
and 7 amphibian species (refer to Appendix D for the full list of species).   

Fifty-five species of conservation significance have previously been recorded within 12 km of the 
Development Envelope, however three species returned from the database searches were 
disregarded based on the absence of required habitat within the Development Envelope (Carter’s 
Freshwater Mussel), or records which fall outside of currently known distribution ranges (Western 
Ringtail Possum and Numbat).  One invertebrate species, Graceful Sunmoth, was also disregarded.   

A likelihood assessment was undertaken for the remaining 51 conservation significant species (refer 
to Table 3.3 of Appendix D), which concluded that the following 10 conservation significant species 
listed in Table 6.2 have been confirmed, or are considered as possible or likely to occur within the 
Development Envelope.  The remaining conservation significant species are considered as Unlikely 
(39 species, predominantly Migratory species) and Highly Unlikely (2 species) to occur within the 
Development Envelope. 
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Table 6.2: Conservation significant species likelihood assessment results (adapted from Biologic 2020a) 

Species 

Conservation Status 

Preferred broad habitats 

Within 
current 
known 
distribution 

Distance to 
nearest record 
- Year 

Potential habitat 
within 
Development 
Envelope 

Recorded 
within 
Development 
Envelope 

Likelihood of 
Occurrence 

EP
B

C
 A

ct
 

B
C

 A
ct

 

D
B

C
A

 

MAMMALS 

Southern Brown 
Bandicoot 
(Isoodon 
fusciventer) 

- - Priority 
4 

Jarrah Forest and swamp habitats, preferring 
dense vegetation around wetland fringes and 
heathland (Cooper, 1998; Woinarski et al., 
2014). 

Yes <1km NW - 
2016 
(DBCA 2019a) 

Yes – Low 
Banksia 
Woodland and 
Acacia Scrubland 

Yes Confirmed 

Western Quoll, 
Chuditch 
(Dasyurus 
geoffroii) 

Vulnerable Vulnerable - In the Jarrah forest, Chuditch occur in moist, 
densely vegetated, steeply sloping forest and 
drier, open, gently sloping forest particularly 
in Riparian vegetation (Orell & Morris, 1994). 

Yes ~3km S – 2013 
(DBCA 2019a) 

Marginal No Possible 

South-western 
Brush-tailed 
Phascogale 
(Phascogale 
tapoatafa 
wambenger) 

- Conservation 
Dependent 

- Dry sclerophyll forests and open woodlands 
that contain hollow-bearing trees but a sparse 
ground cover (Woinarski et al., 2014). 

Yes ~3km SE – 
1961 (DBCA 
2019b) 
~10km SE – 
2013 (DBCA 
2019a) 

Yes – Low 
Banksia 
Woodland 

No Possible 

Western Brush 
Wallaby 
(Notamacropus 
irma) 

- - Priority 
4 

The species inhabits a wide-range of habitats 
including low Banksia woodlands, 
Jarrah/Marri woodlands and moist Melaleuca 
lowlands, favours open, grassy areas (Wann & 
Bell, 1997; Woinarski et al., 2014). 

Yes ~2km S – 2015 
(DBCA 2019b) 

Yes – Low 
Banksia 
Woodland 

No Likely 

Tammar Wallaby 
(Notamacropus 
eugenii subsp. 
derbianus) 

- - Priority 
4 

Dense, low vegetation for daytime shelter and 
open grassy areas for feeding. Inhabits coastal 
scrub, heath and dry sclerophyll forest 
(Woinarski et al., 2014). 

Yes ~2km N – 
1971 
~14km – 2015 
(DBCA 2019a) 

Yes - Low Banksia 
Woodland 

No Possible 

BIRDS 

Forest Red-tailed 
Black Cockatoo 
(Calyptorhynchus 
banksii naso) 

Vulnerable Vulnerable - Inhabits humid and subhumid eucalypts 
forests with an average of 600mm rainfall. 
They mainly inhabit dense Jarrah, Karri and 
Marri forests with high rainfall. Attracted to 
seeding Albany Blackbutt, Blackbutt, Karri, 
Snottygobble and Sheok (Johnstone & Storr, 
1998). 

Yes ~2km SE – 
2008 (DBCA 
2019a) 

Yes – Low 
Banksia 
Woodland 

Yes Confirmed 
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Species 

Conservation Status 

Preferred broad habitats 

Within 
current 
known 
distribution 

Distance to 
nearest record 
- Year 

Potential habitat 
within 
Development 
Envelope 

Recorded 
within 
Development 
Envelope 

Likelihood of 
Occurrence 

EP
B

C
 A

ct
 

B
C

 A
ct

 

D
B

C
A

 

Carnaby’s 
Cockatoo 
(Calyptorhynchus 
latirostris) 

Endangered Endangered - Occurs in semiarid eucalypt woodlands, 
preferring Wandoo and Salmon Gum. Will also 
inhabit proteaceous scrubland and heaths 
dominated by dryandra, grevillea and banksia 
species. Prefer coastal areas and banksia 
woodlands during the non-breeding season.  
(Johnstone & Storr, 1998). 

Yes <1km N – 
2013 (DBCA 
2019a) 

Yes – Low 
Banksia 
Woodland 

No Highly Likely 

Baudin’s Cockatoo 
(Calyptorhynchus 
baudinii) 

Endangered Endangered - Species forages primarily in humid and sub-
humid Eucalypt forests, feeding on Marri nuts, 
flowers, nectar and seeds, as well as, Banksia 
and Hakea species (Johnstone & Storr, 1998). 
Nesting trees are Karri, Marri, and Wandoo. 
Species is less frequently found in Wandoo, 
Blackbutt, Flooded Gum and farming or urban 
areas (Johnstone & Kirkby, 2008). 

Yes ~4km N – 
2016 (DBCA 
2019a) 

Yes – Low 
Banksia 
Woodland 

No Likely 

REPTILES 

Perth Slider  
(Lerista lineata) 

- - Priority 
3 

Found in loose soil or sand, particularly in 
coastal heaths and low shrublands (Cogger, 
2014). 

Yes ~1km S – 1978 
~2km S – 2014 
(DBCA 2019a) 

Yes – Low 
Banksia 
Woodland 

No Likely 

Black-Striped 
Snake 
(Neelaps 
calonotos) 

- - Priority 
3 

The species inhabits sandy areas, Banksia and 
Eucalypt woodlands (ALA, 2019). 

Yes ~6km W – no 
date 
~12km NE – 
2011 
~3km N – 
1978 (DBCA 
2019a) 

Yes – Low 
Banksia 
Woodland and 
Acacia Scrubland 

No Possible 
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Field survey 

Biologic (2020a) recorded a total of 25 vertebrate fauna species during the field survey, comprising 
of 14 bird, 4 mammal and 7 reptile species (refer to Table 3.2 of Appendix D).  Two conservation 
significant species were recorded, namely the Southern Brown Bandicoot (Isoodon obesulus 
fusciventer) (DBCA listed Priority 4) and Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii 
naso) (EPBC Act and BC Act listed Vulnerable). 

6.3.2 Fauna habitat 

Two broad fauna habitats were identified within the Study Area (note the Study Area extends 
outside of the Development Envelope), which have been derived from the flora and vegetation 
survey undertaken by Strategen (2017) and six habitat assessments undertaken during the Biologic 
(2020a) field survey. These comprise of: 

• Low Banksia Woodland (Plate 6.1): Open Banksia menzesii and Banksia attenuata woodland 
with emergent Eucalyptus marginata (Jarrah), over an open understorey including 
Xanthorrhoea, Hibbertia hypericoides and mixed Acacia species.  This habitat type comprises 
38.09 ha (87%) of the Development Envelope, and was assessed to be in ‘Very Good – 
Excellent’ condition.  This fauna habitat type aligns with the Commonwealth listed 
Endangered ‘Banksia Woodlands of the Swan Coastal Plain’ Threatened Ecological 
Community. 

• Acacia Scrubland (Plate 6.2): Scrubland of Acacia saligna with emergent Eucalyptus 
marginata (Jarrah) and Allocasuarina fraseriana. This habitat type comprises 1.27 ha (3%) of 
the Development Envelope, and was assessed to be in ‘Good’ condition.  This fauna habitat 
type was described by Strategen (2019) as ‘closed’, however Biologic (2020a) considered 
that it was not ‘closed’. 

A further 4.29 ha of ‘Cleared’ areas comprising of cleared tracks, infrastructure (radio towers) and 
roads occur within the Study Area, which have limited potential to support conservation significant 
species. 
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Plate 6.1: Example of Low Banksia Woodland fauna habitat type within the Development Envelope  

 

Plate 6.2: Example of Acacia Scrubland fauna habitat type within the Development Envelope 

 

  



 
 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 56799 / 125,584 (Rev 3) 57 

6.3.2.1 Black Cockatoo habitat 

Strategen (2019) undertook a Black Cockatoo habitat assessment across the Development Envelope 
on 10 October and 11 October 2017, consisting of: 

• a vegetation assessment to identify vegetation communities and potential Black Cockatoo 
foraging species 

• a significant tree assessment to identify any trees with the potential to be utilised by Black 
Cockatoos for breeding. 

The survey was undertaken by Strategen personnel with the relevant experience as specified by the 
EPBC Act Referral Guidelines for Three Threatened Black Cockatoo Species (DSEWPaC 2012), and in 
accordance with the recommended survey methods outlined within the Survey guidelines for 
Australia’s threatened birds – Guidelines for detecting birds listed as threatened under the 
Environment Protection and Biodiversity Conservation Act 1999 (DEWHA 2010).  The full survey 
report is attached to this ERD as Appendix C. 

Subsequent to the Black Cockatoo habitat assessment undertaken by Strategen (2019), Biologic 
(2020a) and Tony Kirkby undertook a night roosting and targeted hollow assessment across the 
project area over two days (31 October 2019 and 3 November 2019), in accordance with the EPBC 
Act Referral Guidelines for Three Threatened Black Cockatoo Species (DSEWPaC 2012), and in 
accordance with the recommended survey methods outlined within the Survey guidelines for 
Australia’s threatened birds – Guidelines for detecting birds listed as threatened under the 
Environment Protection and Biodiversity Conservation Act 1999 (DEWHA 2010).   

Foraging habitat 

A total of 3 vegetation types providing potential foraging habitat of varying quality for Black 
Cockatoos were recorded during the Strategen (2019) field survey, as outlined in Table 6.4.  Foraging 
habitat quality was determined for each vegetation type based on the scale described in Table 6.3.   

Based on the current known distribution ranges of each species of Black Cockatoo, foraging habitat 
quality was assessed for Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo.  Biologic (2020a) 
note that the Development Envelope falls immediately within the boundary of the known 
distribution range for Baudin’s Cockatoo based on spatial data retrieved from the ‘Species of 
National Environmental Significance’ database (DoEE 2019a), however, an examination of additional 
literature (DSEWPaC 2012; Johnstone and Kirkby undated; DoEE 2017) indicates that the 
Development Envelope falls outside of the known distribution range for this species.  Strategen 
(2017) did not consider foraging habitat values within the Development Envelope for Baudin’s 
Cockatoo, based on the distribution mapping included within the EPBC Act Referral Guidelines for 
Three Threatened Black Cockatoo Species (DSEWPaC 2012) and Johnstone and Kirkby (undated).  

Table 6.3: Definitions of Black Cockatoo foraging habitat quality 
Foraging 
quality 

Justification 

Excellent High density of species suitable for foraging by black cockatoos (i.e. foliage cover of suitable species 
>60%) and presence of food sources at several strata (i.e. canopy, midstorey and understorey). 

Good High density of species suitable for foraging by black cockatoos (i.e. foliage cover of suitable species 
>60%) but food sources only present at one or two strata (i.e. canopy and midstorey). 

Moderate Moderate foraging value density of species suitable for foraging by black cockatoos (i.e. foliage cover of 
suitable species 20-40%) and food sources only present at one or two strata (i.e. canopy and midstorey). 

Poor Low density of species suitable for foraging by black cockatoos (i.e. foliage cover of suitable species 10-
20%) and presence of food sources at only one stratum (i.e. canopy). 

Very poor Very low density of species suitable for foraging by black cockatoos (i.e. foliage cover of suitable species 
<10%) and presence of food sources at only one stratum (i.e. canopy). 

Nil Cleared areas - no suitable vegetation present. 
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Table 6.4: Vegetation types within the Study Area and associated foraging quality for Black 
Cockatoos 

Vegetation type 

Foraging species Foraging quality 

Area (ha) 
Carnaby’s Cockatoo 

Forest Red-tailed 
Black Cockatoo 

Carnaby’s 
Cockatoo 

Forest Red-
tailed Black 
Cockatoo 

VT1: Low woodland of Banksia 
menziesii and B. attenuata over 
open heath of Xanthorrhoea 
preissii, Hibbertia hypericoides 
and Mesomelaena pseudostygia 
with emergent Eucalyptus 
marginata. 

Acacia saligna, 
Allocasuarina 
fraseriana, Banksia 
attenuata, B. 
dallanneyi, B. 
menziesii, Eucalyptus 
marginata, Hakea 
lissocarpha, 
Mesomelaena 
pseudostygia, 
Xanthorrhoea preissii   

Allocasuarina 
fraseriana, 
Eucalyptus 
marginata 

Moderate - 
Good 

Very poor 37.48 

VT2: Closed scrub of Acacia 
saligna over mixed introduced 
species. 

Acacia saligna Nil Good Nil 1.28 

VT3: Closed herbland of mixed 
introduced species with 
emergent Eucalyptus marginata, 
Allocasuarina fraseriana and 
Acacia saligna. 

Allocasuarina 
fraseriana, 
Eucalyptus 
marginata, Acacia 
saligna 

Allocasuarina 
fraseriana, 
Eucalyptus 
marginata 

Very poor Very poor 0.62 

Cleared Nil Nil Nil Nil 4.30 

Total 43.67 

Based on the results of the Black Cockatoo habitat assessment undertaken by Strategen (2019), the 
broader Study Area was determined to contain: 

• 39.38 ha of Carnaby’s Cockatoo foraging habitat, comprising of: 

o 37.48 ha of Moderate – Good quality foraging habitat 

o 1.28 ha of Good quality foraging habitat 

o 0.62 ha of Very poor-quality foraging habitat 

• 38.1 ha of Very poor-quality foraging habitat for Forest Red-tailed Black Cockatoo. 

Foraging evidence was recorded by Biologic (2020a) within the Development Envelope in the form of 
chewed Jarrah nuts, however, could not be definitively attributed to Carnaby’s Cockatoo or Forest 
Red-tailed Black Cockatoo. 

Further habitat quality analysis has been undertaken by Strategen-JBS&G for the purpose of offset 
calculations in line with the EPBC Act Environmental Offsets Policy (DSEWPaC 2012b), which requires 
consideration of impact site’s condition, context and species stocking rates in determining 
significance of impact and offset requirements .  This analysis assigned a foraging quality score to 
each vegetation type within the Development Envelope based on the scoring system developed by 
Bamford Consulting Ecologists (2018), for Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo 
(Strategen JBS&G 2020a; Appendix I).  The scoring system developed by Bamford Consulting 
Ecologists (2018) comprises of: 

• A score out of six for vegetation composition, condition and structure 

• A score out of three for the context of the site 

• A score out of one for species density. 

Table 6.5 and Table 6.6 below present the foraging quality scores assigned to each vegetation type 
for Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo, respectively.  In total, the Study Area 
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contains 37.48 ha of moderate quality foraging habitat for Carnaby’s Cockatoo (Figure 6-1) and 
37.48 ha of Low to moderate quality foraging habitat for Forest Red-tailed Black Cockatoo (Figure 
6-2) within VT1.  A further 1.28 ha of low-quality foraging habitat occurs for Carnaby’s Cockatoo 
within VT2.  

Table 6.5: Carnaby’s Cockatoo foraging habitat quality 

Vegetation type 
Area 
(ha) 

Vegetation composition 
score and corresponding 
quality description (out of 
6) 

Site 
context 
score 
(out of 3) 

Species 
density score 
(out of 1) 

Total foraging 
habitat quality 
score (out of 
10) 

VT1: Low woodland of Banksia 
menziesii and B. attenuata over open 
heath of Xanthorrhoea preissii, 
Hibbertia hypericoides and 
Mesomelaena pseudostygia with 
emergent Eucalyptus marginata. 

37.48 4 – Moderate foraging 
value 

1 1 6 

VT2: Closed scrub of Acacia saligna 
over mixed introduced species. 

1.28 2 – Low foraging value 0 0 2 

VT3: Closed herbland of mixed 
introduced species with emergent 
Eucalyptus marginata, Allocasuarina 
fraseriana and Acacia saligna. 

0.62 0 – No foraging value 0 0 0 

Cleared 4.30 0 – No foraging value 0 0 0 

Table 6.6: Forest Red-tailed Black Cockatoo foraging habitat quality 

Vegetation type 
Area 
(ha) 

Vegetation composition 
score and corresponding 
quality description (out of 
6) 

Site 
context 
score 
(out of 3) 

Species 
density score 
(out of 1) 

Total foraging 
habitat quality 
score (out of 
10) 

VT1: Low woodland of Banksia 
menziesii and B. attenuata over open 
heath of Xanthorrhoea preissii, 
Hibbertia hypericoides and 
Mesomelaena pseudostygia with 
emergent Eucalyptus marginata. 

37.48 3 – Low to Moderate 
foraging value 

1 1 5 

VT2: Closed scrub of Acacia saligna 
over mixed introduced species. 

1.28 0 – No foraging value 0 0 0 

VT3: Closed herbland of mixed 
introduced species with emergent 
Eucalyptus marginata, Allocasuarina 
fraseriana and Acacia saligna. 

0.62 0 – No foraging value 0 0 0 

Cleared 4.30 0 – No foraging value 0 0 0 

Whilst, the wider Study Area contains 37.48 ha of foraging habitat (for Forest Red-tailed Black 
Cockatoo) with a rating of 5 out of 10, based on the scoring methodology of Bamford Consulting 
Ecologists (2018), it is recognised that foraging habitat for this species within the Development 
Envelope is primarily due to the presence of scattered Eucalyptus marginata (Jarrah) foraging trees 
on site, which is known to constitute 90% of its diet along with Corymbia calophylla (Marri) (DBCA 
2017). They may also feed on Allocasuarina fraseriana which is scattered through the site; however, 
the remaining vegetation provides limited to no value in foraging habitat for Forest Red-tailed Black 
Cockatoo. 

Potential breeding habitat 

A total of 64 significant Black Cockatoo trees comprising of Eucalyptus marginata and Eucalypt sp. 
(dead trees which could not be identified to species level) were recorded within the broader Study 
Area, of which 23 contained visible hollows of at least 10 cm diameter, however no further 
assessment of suitability for Black Cockatoo breeding was made at the time of the survey (Strategen 
2019).  The location of these trees is depicted in Figure 6-1 and Figure 6-2.  
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Tony Kirkby undertook a targeted hollow assessment of the 23 trees identified by Strategen (2019; 
Table 6.7) to determine the suitability for Black Cockatoo nesting, using a pole-mounted camera in 
accordance with advice received from the EPA and (then) DoEE.  None of the hollows present were 
considered suitable for use by Black Cockatoos for breeding in relation to depth or size, and no 
evidence of usage (e.g. chew marks, feathers, droppings) were observed (Biologic 2020a; Table 6.7). 

Table 6.7: Location and notes on usage of hollows within the Development Envelope (Biologic 
2020a)  
Species Latitude Longitude Comments on Black Cockatoo usage 

Eucalyptus marginata -32.183° 115.845° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.183° 115.846° No hollows suitable for black cockatoos 

Eucalyptus sp. -32.181° 115.844° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.185° 115.844° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.183° 115.844° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.183° 115.843° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.183° 115.844° Very shallow hollow (floor can be seen from ground 
level). Duck down at entrance. 

Eucalyptus marginata -32.184° 115.844° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.182° 115.846° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.846° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.846° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.846° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.844° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.844° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.845° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.845° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.845° No hollows suitable for black cockatoos 

Eucalyptus sp. -32.188° 115.845° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.188° 115.846° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.186° 115.845° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.186° 115.844° No hollows suitable for black cockatoos 

Eucalyptus marginata -32.186° 115.844° No hollows suitable for black cockatoos 

Eucalyptus sp. -32.182° 115.845° No hollows suitable for black cockatoos 

Roosting habitat 

Biologic (2020a) identified potential roosting habitat for Black Cockatoos across the Low Banksia 
Woodland fauna habitat type based the habitat mapping and the presence of Eucalyptus marginata 
(Jarrah) trees which are a recognised roosting species (Johnstone et al. 2011).  Black Cockatoos 
favour roost sites that are within close range of a water source (DSEWPaC, 2012). Although there are 
no water sources within the Development Envelope, there are numerous waterbodies within 5 km of 
the Study Area including Mandogalup Swamp South (approximately 1 km south), The Spectacles 
North (approximately 3 km south) and Thomsons Lake (approximately 3.5 km north) (Figure 6-3).  

While it is acknowledged that not all suitable roosting trees were visited, no current evidence of 
Black Cockatoo roosting was observed within the Development Envelope, based on the lack of 
observed feather piles, piles of droppings, the absence of large quantities of defoliated leaves or 
large quantities of foraging evidence (Biologic 2020a). 
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6.3.3 Short Range Endemic Invertebrate fauna 

Biologic (2020b) undertook a desktop assessment to assess the likelihood of occurrence of 
conservation significant Short-Range Endemic (SRE) invertebrate fauna within the Development 
Envelope.  The full report is appended to this ERD as Appendix H.  The desktop assessment was 
guided by advice provided by the Western Australian Museum (WAM) and other taxonomic experts, 
and in accordance with the following EPA guidance documents: 

• Technical Guidance – Sampling of Short-range Endemic Invertebrate Fauna (EPA 2016m) 

• Technical Guidance – Terrestrial Fauna Surveys (EPA 2016c) 

• Environmental Factor Guideline – Terrestrial Fauna (EPA 2016d). 

Database searches and literature review 

The following databases were searched using a 50 km buffer from the centre point of the 
Development Envelope, to search for Potential and Confirmed SRE invertebrate records from groups 
including spiders, insects, millipedes, land snails and terrestrial isopods within or surrounding the 
Development Envelope: 

• Atlas of Living Australia (2020) 

• DBCA’s NatureMap database (DBCA 2020a) 

• DAWE’s Protected Matters database (DAWE 2020)  

• WAM’s Arachnida & Myriapoda database (WAM 2020a) 

• WAM’s Crustacea Database (WAM 2020b) 

• WAM’s Insecta Database (WAM 2020c) 

• WAM’s Mollusca Database (WAM 2020d) 

• DBCA’s Threatened and Priority Fauna List (DBCA 2020b) 

A literature review was undertaken to record previously surveyed habitat types present within the 
Development Envelope and to locate additional records of SRE invertebrate fauna species with the 
potential to occur within the Development Envelope.  Flora species listed as occurring within the 
Development Envelope were also reviewed, as certain conservation significant invertebrates such as 
bees and moths have host plant requirements for habitat.  A total of six assessments were reviewed, 
and are summarised in Table 6.8 below. 

Table 6.8: Literature sources used for SRE desktop assessment 

Report title Survey type 

Distance and 
direction from 
Development 
Envelope (km) 

Phoenix (2010) Short-range Endemic and Targeted Invertebrate Baseline Surveys for 
the Roe Highway Extension Project 

SRE 10 km north 

Strategen (2017) Lot 2 and 10 Rowley Road, Mandogalup. Flora, Vegetation, and 
Black Cockatoo Habitat Survey 

Flora Within the 
Development 
Envelope 

Invertebrate Solutions (2018) Desktop Review and Risk Assessment of Short Range 
Endemic Invertebrates for the Yanchep Rail Extension, Western Australia 

SRE Desktop 60 km north 

Invertebrate Solutions (2019) Conservation Significant and Short Range Endemic 
Invertebrate Desktop Habitat Assessment for Thornlie-Cockburn Link Proposal, Perth, 
Western Australia 

SRE Desktop 10 km north 

Biologic (2020a) Mandogalup Terrestrial Vertebrate Fauna Survey and Environmental 
Impact Assessment 

Vertebrate 
Fauna 

Within the 
Development 
Envelope 
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Report title Survey type 

Distance and 
direction from 
Development 
Envelope (km) 

Invertebrate Solutions (2020) Baseline Short Range Endemic and Conservation 
Significant Invertebrate Survey for the Malaga to Ellenbrook Rail Works, Western 
Australia 

SRE 36 km north 

The database and literature searches retrieved 21,481 insect, mollusc, crustacean, arachnid and 
myriapod records, none of which were recorded within the Development Envelope itself. However, 
56 SRE invertebrate species were identified as having the potential to occur within the Development 
Envelope.  Forty-seven species were considered Confirmed or Potential SRE species, and 21 were 
conservation significant species listed under the EPBC Act or BC Act.  A total of 14 species were 
considered to have a High likelihood of occurrence within the Development Envelope, and are 
summarised in Table 6.9 below.  Of the remaining 42 species identified as having the potential to 
occur within the Development Envelope, 13 were considered to have a Moderate likelihood, 24 had 
a Low likelihood and 5 had a Very Low likelihood. 

No Critically Endangered, Endangered or Vulnerable SRE species listed under the EPBC Act were 
considered as having a High likelihood of occurrence within the Development Envelope.  One Priority 
1, one Priority 3, and one Priority 4 species were considered as having a High likelihood of 
occurrence within the Development Envelope. 

Table 6.9: Confirmed and Potential SRE invertebrate fauna species with an assessed High 
likelihood of occurrence within the Development Envelope 

Higher taxon Family Scientific name 

Conservation 
status 

SRE status 

Recorded 
within 20 km 
of 
Developmen
t Envelope 

Habitat 
presen
t 

Likelihood 
of 
occurrenc
e 

BC Act 
EPB
C 
Act 

Araneomorphae Lamponidae Paralampona 
marangaroo 

- - Potential Yes Yes High 

Pseudolampon
a woodman 

- - Potential Yes Yes High 

Mygalomorpha
e 

Anamidae Aname 
`MYG405` 

- - Potential Yes Yes High 

Aname 
`MYG496` 

- - Potential Yes Yes High 

Kwonkan `UBS 
Cat sp. 126` 

- - Potential Yes Yes High 

Proshermacha 
`MYG449` 

- - Potential Yes Yes High 

Idiopidae Idiosoma 
sigillatum 

Priorit
y 3 

- Confirmed Yes Yes High 

Idiosoma 
`MYG189` 

- - Potential Yes Yes High 

Lepidoptera Castniidae Synemon 
gratiosa 

Priorit
y 4 

- Widesprea
d 

Yes Yes High 

Orthoptera Tettigoniidae Throscodectes 
xiphos 

Priorit
y 1 

- Confirmed Yes Yes High 

Polydesmida Paradoxosomatida
e 

Antichiropus 
`UBS2, 
disgregus, 
DIP126` 

- - Potential Yes Yes High 

Antichiropus 
`UBS3, DIP127` 

- - Potential Yes Yes High 

Isopoda Armadillidae Buddelundia 
`sp. 7` 

- - Potential Yes Yes High 

Gastropoda Bothriembryontida
e 

Bothriembryon 
kendricki 

- - Potential Yes Yes High 
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Biologic (2021) undertook a detailed short-range endemic invertebrate fauna survey of the 
Development Envelope. This survey, conducted in June 2021, assessed eleven sites across the 
Development Envelopes for SRE fauna. These sites included ten within the Banksia woodland and 
one within the Acacia shrubland. Most sites had high coverage of leaf litter and woody debris and 
were in excellent condition.  

The survey recorded a total of 48 invertebrate specimens from targeted groups (arachnids, 
myriapods, grasshoppers, land snails, terrestrial isopods). No spider burrows were observed during 
the survey, and all spiders collected were from families with most likely widespread species. High 
numbers of introduced julid millipedes were observed. Six morphospecies of terrestrial isopods were 
collected, all of which are known to be widespread. Five species were collected that are Potential 
SRE species, comprising of pseudoscorpions, geophilomorph centipedes, scolopendromorph 
centipedes, polydesmid millipedes, and symphylans. No species of conservation significance were 
recorded during the survey.  
 
Three of the five potential SRE’s collected are currently being subject to DNA identification. 
Following the outcomes of this analysis, if any of these collected species are determined to be new 
species, additional considerations and management measures will be applied to the project in 
consultation with DBCA and EPA Services.  
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6.3.4 Regional context 

6.3.4.1 Ecological linkages 

The objective of ecological linkages is to facilitate the movement of wildlife and connect significant 
vegetation, habitat and landscape features with continuous corridors of native vegetation (WALGA 
2004).  These linkages have been identified as having conservation, recreation, heritage and 
education values.  Ecological connections for terrestrial fauna on the Swan Coastal Plain are typically 
expressed as continuous patches of vegetation of sufficient condition to enable the movement of 
fauna across the landscape.  Barriers to movement include areas of degraded habitats, linear 
infrastructure (fences, roads) and development projects. 

The Study Area contains 39.38 ha of native vegetation, which provides habitat for listed conservation 
significant fauna species, and which forms part of a Regional Ecological Linkage, “K6" (Figure 6-3) 
(WALGA, 2014).  The WALGA document (2014) provides a summary of linkages in the south western 
metropolitan area.  The linkages may be defined as a series of continuous and non-continuous 
patches of native vegetation which, by virtue of their proximity to each other, act as stepping stones 
of habitat which facilitate the maintenance of ecological processes and the movement of organisms 
within, and across, a landscape (Del Marco 2004; Molloy 2009). 

Strategen-JBS&G conducted a vegetation mapping and condition assessment on a nearby 
landholding, Lot 3 Norkett Road, which forms part of this Regional Ecological Linkage, on 19 
December 2019.   Results of this survey indicate that vegetation types within Lot 3 Norkett Road are 
consistent with those occurring within the Development Envelope, and comprises of two broad 
vegetation types and cleared areas described as: 

1. Woodland of Banksia attenuata, Banksia menziesii, Allocasuarina fraseriana and occasionally 
Eucalyptus marginata over shrubland to heath of Jacksonia furcellata, Acacia pulchella and 
Hibbertia hypericoides over open herbland of Desmocladus flexuosus, Corynotheca micrantha 
and Conostylis aculeata on grey-white sand.  Kunzea glabrescens was dominant in the 
understorey in areas apparently subjected to previous disturbance. 

2. Shrubland of Kunzea glabrescens, Jacksonia furcellata and Dodonaea hackettiana (P4) over 
*Ehrharta calycina, Pelargonium capitatum and *Lagurus ovatus on yellow sand. 

3. Areas completely cleared of vegetation for tracks and firebreaks, with occasional, isolated 
remnant or regrowing native species. 

Vegetation condition within Lot 3 Norkett Road was assessed as predominantly ‘Very Good’ 
condition (7.05 ha, or 59% of the Study Area), and a further 1.15 ha rated in ‘Good to Very Good’ 
condition.  Areas in poorer condition were those adjacent to tracks and firebreaks, which had been 
disturbed by the construction of soil bunding and/or weed invasion. 

6.3.4.2 Conservation areas 

A number of conservation areas providing potential fauna habitat occur in close proximity to the 
Development Envelope, including (Figure 6-3): 

• Thomsons Lake Nature Reserve (approximately 2.7 km north) 

• Harry Waring Marsupial Reserve, including Banganup Lake (approximately 800 m north-
west) 

• Beeliar Regional Park (approximately 835 m north west) 

• Frankland Park (approximately 15 m north) 

• Bush Forever Site 268, including Lot 3 Norkett Road (approximately 120 m south west) 
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• The Spectacles (approximately 2.5 km south). 

Based on current regional mapping of native vegetation extent (DPIRD 2020), there is approximately 
3,396 ha of native remnant vegetation providing potential fauna habitat within 5 km of the 
Development Envelope, and 9,420 ha remaining within 10 km.  Of this, approximately 1,858 ha and 
5,210 ha is protected within conservation areas and reserves, and DBCA managed lands within 5 km 
and 10 km, respectively. 

6.3.4.3 Mapped fauna habitat 

Publicly available spatial datasets indicate that approximately 9,863 ha of potential foraging habitat 
for Carnaby’s Cockatoo occurs within 12 km of the Development Envelope.  Of this, approximately 
4,025 ha (40%) of potential foraging habitat for Carnaby’s Cockatoo occurs within DBCA managed 
lands and conservation areas. 

Habitat within the Development Envelope represents 0.4% of mapped Carnaby’s Cockatoo potential 
foraging habitat within a 12 km radius.  

Database searches indicate that there are no confirmed breeding sites within 12 km of the 
Development Envelope for Carnaby’s Cockatoo or Forest Red-tailed Black Cockatoo (Biologic 2020a).  
A total of 30 confirmed roost sites have been recorded within 12 km of the Development Envelope 
(Biologic 2020a), comprising of: 

• 18 white-tailed Black Cockatoo roosts 

• 6 Forest Red-tailed Black Cockatoo roosts 

• 6 joint roosting sites. 
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6.4 Potential impacts 

The Development Envelope been revised through the application of the hierarchy of risk 
management (avoid, reduce, manage, mitigate) following engagement with key stakeholders and 
the referral to both the EPBC Act and EP Act processes.  Measures adopted to avoid and reduce the 
environmental impacts of the Proposal to terrestrial fauna include: 

• The provision of an onsite Conservation Area of 4.1 ha of native vegetation to be located 
within the Development Envelope (refer to Figure 6-1 and Figure 6-2), which will retain 
3.74 ha of Moderate quality Carnaby’s Cockatoo foraging habitat, 3.74 ha of Low to 
Moderate quality Forest Red-tailed Black Cockatoo habitat, and nine suitable DBH trees of 
which five contain hollows but were assessed to be unsuitable for breeding 

• Reduction in vegetation clearing by 9.44 ha 

• Staged development of the Development Envelope to minimise impacts to surrounding land 
users and residential area. 

6.4.1 Direct impacts 

The Proposal will result in the direct loss of 26.2 ha of native vegetation, within an overall 
disturbance footprint of 28.84, providing habitat for conservation significant and other terrestrial 
fauna species.  Vegetation within the proposed clearing area comprises of: 

• 26.2 ha of Moderate quality foraging habitat for Carnaby’s Cockatoo 

• 26.2 ha of Low to Moderate quality foraging habitat for Forest Red-tailed Black Cockatoo 

• 42 significant Black Cockatoo trees, of which 17 contain hollows but which were assessed as 
being unsuitable for use by Black Cockatoos 

The clearing of the native vegetation across the Development Envelope will result in the 
fragmentation of fauna habitat for both conservation significant and non-conservation significant 
species alike.  Clearing will be also result in the loss of a portion of the recognised “K6” Regional 
Ecological Linkage (WALGA 2014), however, the significance of this impact is reduced as a result of 
the Development Envelope being located within 15 km of seven existing conservation areas which 
also form part of the same “K6” Regional Ecological Linkage. 

Other direct impacts which may arise as the result of the Proposal during clearing and subsequent 
site operation include vehicle strikes to fauna, for both terrestrial and avian species. 

With reference to the Western Australian Environmental Offsets Guidelines (EPA 2014) Residual 
Impact Significance Model, the anticipated direct impact may be considered significant as it removes 
26.2 ha of fauna habitat for threatened species, namely Carnaby’s Cockatoo and Forest Red-tailed 
Black Cockatoo. 

6.4.2 Indirect impacts 

Sand mining activities have the potential to impact on adjacent native vegetation and consequently 
fauna habitat through erosion, uncontrolled access to areas that have been inaccessible, dust 
generation and its subsequent deposition, noise, light, increased fire risk and weed/feral animal 
infestation. 

Indirect impacts arising from the Proposal will be managed through the implementation of an EMP 
(Appendix E), which provides management measures for indirect impacts such as noise, dust, fire 
and spread of dieback.  With the implementation of the EMP it is not anticipated that the indirect 
impacts arising from the Proposal will cause detrimental impacts to the survival of conservation 
significant terrestrial fauna and other terrestrial fauna species. 
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6.4.3 Cumulative impacts 

The Development Envelope is located in an area that has been fragmented by local linear 
infrastructure (powerline corridors, local roads) and impacted by local land use (residential housing, 
light industry, sandy quarry and tailings storage).  Future infrastructure is planned for the area 
(Figure 2-1), associated with the construction of the western portion of Rowley Road and Hammond 
Road. 

Whilst the Proposal will result in the clearing of 26.2 ha of native vegetation forming fauna habitat, 
the Development Envelope is located in close proximity to a series of existing conservation areas 
including nature reserves and Bush Forever Sites (refer to Section 6.3.4.2 and Figure 6-3).  These 
areas are known to comprise habitat suitable for the survival of the conservation significant fauna 
species observed at, or that are likely to occur at the Development Envelope. 

Based on current regional mapping of native vegetation extent (DPIRD 2020), there is approximately 
9,420 ha of native remnant vegetation providing potential fauna habitat within 10 km of the 
Development Envelope.  Of this, approximately 5,210 ha is protected within conservation areas and 
reserves, and DBCA managed lands within 10 km. At a local scale the majority of native vegetation 
providing potential fauna habitat is located within lands vested for conservation. Clearing of 26.2 ha 
of fauna habitat within the Development Envelope represents the removal of approximately 0.28% 
of the known local extent (within 10 km), and 0.5% of the known local extent within reserves. 

In relation to cumulative impacts to Black Cockatoo, a broad analysis of cumulative impacts of Black 
Cockatoo foraging habitat within a 12 km radius from the Development Envelope was undertaken. 
This is based on the knowledge that while breeding Black Cockatoos will generally forage up to 
12 km from their nesting site (DWSEPaC 2012).   

Based on publicly available datasets, there is approximately 9,863 ha of potential foraging habitat for 
Carnaby’s Cockatoo within 12 km of the Development Envelope. Of this, approximately 4,025 ha 
(40%) of potential foraging habitat for Carnaby’s Cockatoo occurs within DBCA managed lands and 
conservation areas. Clearing of 26.2 ha of Black Cockatoo foraging habitat within the Development 
Envelope represents the removal of approximately 0.27% of the known local extent (within 12 km), 
and 0.65% of the known local extent within reserves. 

Based on the above, the potential cumulative impacts as described above are considered not to be 
significant and are not anticipated to have a detrimental impact on the survival of conservation 
significant and other fauna species observed within, or having the potential to occur, within the 
Development Envelope. 

6.5 Assessment of impacts 

Table 6.10 provides an assessment of impacts for each of the Threatened and Priority terrestrial 
fauna species previously identified as having been confirmed within or are considered likely or 
possible to occur within the Development Envelope, and each of the Priority SRE species previously 
identified as having a High likelihood of occurrence. 

It is anticipated that the objectives of the EPA for Terrestrial Fauna can be met through the adoption 
of management and mitigation measures as described in Section 6.6. 
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Table 6.10: Assessment of impacts on conservation significant vertebrate fauna species which have been confirmed or are considered likely or possible 
to occur (Biologic 2020a), and conservation significant SRE species with an assessed High likelihood of occurrence (Biologic 2020b), within the 
Development Envelope 

Species name and 
likelihood of 
occurrence 

Conservation status 

Assessment of impacts 

EP
B

C
 A

ct
 

B
C

 A
ct

 

D
B

C
A

 

Vertebrate Fauna 

Mammals 

Southern Brown 
Bandicoot/Quend
a 
(Isoodon 
fusciventer) - 
Confirmed 

- - Priority 4 The Proposal will result in the loss of 26.2 ha of potential habitat for this species, and will retain 3.74 ha of potential habitat 
within the designated conservation area. 

This species has been recorded in abundance within conservation reserves in close proximity to the Development Envelope, 
including 91 records within The Spectacles wetlands approximately 2.5 km south of the Development Envelope. This species is 
widespread across the metropolitan area, and is known to occur within adjacent habitats.  The Development Envelope is unlikely 
to provide habitat of elevated significance when considering proximity to larger, intact areas of vegetation within surrounding 
conservation areas. 

The EMP prepared for the Proposal incorporates fauna management measures including fauna trapping and relocation in 
consultation with DBCA, if required. 

Based on the above, the Proposal is not expected to have a significant impact upon this species or cause it to become rare or 
endangered. 

Western Quoll, 
Chuditch 
(Dasyurus 
geoffroii) - 
Possible 

Vulnerable Vulnerable - While this species is considered as Possible to occur and the Proposal will result in the loss of 26.2 ha of potential habitat for this 
species, the area to be impacted is significantly smaller than the area considered typical of the home range for the species and 
has been fragmented/isolated by existing developments and linear infrastructure. Furthermore, the vegetation within the 
Development Envelope is considered as ‘Marginal’ habitat (Biologic 2020a) and is not considered to represent habitat critical to 
Chuditch survival and maintenance of important populations (DEC 2012). 

Based on the above, the Proposal is not expected to have a significant impact upon this species or cause it to become rare or 
endangered. 

South-western 
Brush-tailed 
Phascogale 
(Phascogale 
tapoatafa 
wambenger) - 
Possible 

- Conservatio
n 
Dependent 

- While this species is considered as Possible to occur and the Proposal will result in the loss of 26.2 ha of potential habitat for this 
species, fragmentation of native vegetation in the region and lack of suitable linkages to adjacent habitats indicates that it is 
unlikely that the Development Envelope comprises of habitat critical to the survival of the species.  The Development Envelope is 
unlikely to provide habitat of elevated significance when considering proximity to larger, intact areas of vegetation within 
surrounding conservation areas.  The nearest contemporary record of this species is approximately 10 km away from the 
Development Envelope (Biologic 2020a). 

Based on the above, the Proposal is not expected to have a significant impact upon this species or cause it to become rare or 
endangered.   
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Species name and 
likelihood of 
occurrence 

Conservation status 

Assessment of impacts 

EP
B

C
 A

ct
 

B
C

 A
ct

 

D
B

C
A

 

Western Brush 
Wallaby 
(Notamacropus 
irma) - Likely 

- - Priority 4 While this species is considered as Likely to occur and the Proposal will result in the loss of 26.2 ha of potential habitat, this 
species inhabits a wide range of habitats, favouring open grassy areas (Wann & Bell 1997; Woinarski et al 2014), which are not 
present within the Development Envelope.  It is considered that this species is an opportunistic user of the Development 
Envelope, but that the habitat present does not represent habitat critical to the survival of the species.  The Development 
Envelope is unlikely to provide habitat of elevated significance when considering proximity to larger, intact areas of vegetation 
within surrounding conservation areas. 

Based on the above, the Proposal is not expected to have a significant impact upon this species or cause it to become rare or 
endangered.   

Tammar Wallaby 
(Notamacropus 
eugenii subsp. 
derbianus) - 
Possible 

- - Priority 4 While this species is considered as Possible to occur and the Proposal will result in the loss of 26.2 ha of potential habitat for this 
species, its distribution within the Perth Metropolitan area is limited to the Darling Scarp and Garden Island.  Fragmentation of 
native vegetation in the vicinity of the Development Envelope and lack of suitable linkages to adjacent habitats indicates that the 
Development Envelope is unlikely to comprise of habitat critical to the survival of the species.  Furthermore, the nearest 
contemporary record of this species is approximately 14 km away from the Development Envelope. The Development Envelope 
is unlikely to provide habitat of elevated significance when considering proximity to larger, intact areas of vegetation within 
surrounding conservation areas. 

Based on the above, the Proposal is not expected to have a significant impact upon this species or cause it to become rare or 
endangered.   

Birds 

Carnaby’s 
Cockatoo 
(Calyptorhynchus 
latirostris) – Highly 
likely 

Endangered Endangered - The Proposal will result in the loss of 26.2 ha of moderate quality foraging habitat rated for this species, and 42 significant Black 
Cockatoo trees of which 17 contain hollows but none which are suitable for breeding.  No evidence of night roosting was 
observed within the Development Envelope (Biologic 2020a). 

The Proposal will retain 3.74 ha of moderate quality foraging habitat for this species and 9 significant Black Cockatoo trees within 
the designated conservation area.  

With consideration for the EPBC Act Referral Guidelines for three threatened species of Black Cockatoo (DSEWPaC 2012), the 
Proposal will result in the removal of more than 1 ha of quality foraging habitat and is therefore considered as having a high risk 
of significant impacts for this species, and is considered to be significant with regard for the WA Environmental Offset Guidelines 
(Government of Western Australia 2014).  An offset will be provided to compensate for the loss of 26.2 ha of Moderate quality 
foraging habitat for this species. 
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Species name and 
likelihood of 
occurrence 

Conservation status 

Assessment of impacts 

EP
B

C
 A

ct
 

B
C

 A
ct

 

D
B

C
A

 

Forest Red-tailed 
Black Cockatoo 
(Calyptorhynchus 
banksii naso) - 
Confirmed 

Vulnerable Vulnerable - The Proposal will result in the loss of 26.2ha of low to moderate quality foraging habitat for this species, and42 significant Black 
Cockatoo trees, of which 17 contain hollows but none which are suitable for breeding.  No evidence of night roosting was 
observed within the Development Envelope (Biologic 2020a). 

Further assessment of foraging habitat within the Development Envelope has been undertaken based on the percentage 
coverage of Jarrah recorded by Strategen (2019), habitat assessments undertaken by Biologic (2020a), and context scoring 
applied in accordance with the scoring methodology developed by Bamford Consulting Ecologists (2018).  Jarrah was recorded in 
1 of the 4 quadrats surveyed by Strategen (2017), and while this recorded 55% canopy coverage, it is not considered that this is 
representative of the entire Development Envelope.  Only 1 of the 6 habitat assessments undertaken by Biologic (2020a) 
recorded Jarrah as a dominant species, with the remaining 5 assessments recording Jarrah as either ‘scattered’ or absent 
altogether.  

Whilst the Development Envelope contains 26.2 ha of foraging habitat with a rating of 5 out of 10, based on the scoring 
methodology of Bamford Consulting Ecologists (2018), it is recognised that foraging habitat for Forest Red-tailed Black Cockatoo 
within the Development Envelope is primarily due to the presence of scattered Eucalyptus marginata (Jarrah) foraging trees on 
site, which is known to constitute 90% of its diet along with Corymbia calophylla (Marri) (DBCA 2017). They may also feed on 
Allocasuarina fraseriana which is scattered through the site; however, the remaining vegetation provides limited to no value in 
foraging habitat for Forest Red-tailed Black Cockatoo. 

The Proposal will retain 3.74 ha of low to moderate quality foraging habitat and 9 significant Black Cockatoo trees within the 
designated conservation area.  

Given the outcome of the Black Cockatoo habitat assessments undertaken, an offset will be provided to compensate for the loss 
of Jarrah trees, which are a known food plant for Forest Red-tailed Black Cockatoo, within the Development Envelope. 

Baudin’s Cockatoo 
(Calyptorhynchus 
baudinii) - Likely 

Endangered Endangered - While this species is considered as ‘Likely’ to occur within the Development Envelope, based on the known distribution mapping 
for this species from numerous sources (DSEWPaC 2012; Johnstone and Kirkby undated; DoEE 2017), the Development Envelope 
does not fall within the known distribution range; rather it falls outside to the west.  Furthermore, recent surveys have indicated 
that its geographic distribution has not changed, particularly along its western boundary (Johnstone and Kirkby 2018).    

Based on the above, it is not anticipated that the Proposal will result in a significant impact to this species.  

Reptiles 
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Species name and 
likelihood of 
occurrence 

Conservation status 

Assessment of impacts 

EP
B

C
 A

ct
 

B
C

 A
ct

 

D
B

C
A

 

Perth Slider  
(Lerista lineata) - 
Likely 

- - Priority 3 The Proposal will result in the loss of 26.2 ha of potential habitat for this species. 

The nearest contemporary record of this species is approximately 2 km to the south, and there have been 142 records of this 
species within 5 km of the Development Envelope (Biologic 2020a).  Given the extent of fragmentation of native vegetation in 
the vicinity of the Development Envelope and lack of suitable linkages to adjacent habitats, the Development Envelope is unlikely 
to provide habitat of elevated significance when considering proximity to larger, intact areas of vegetation within surrounding 
conservation areas. 

Based on the above, it is not anticipated that the Proposal will result in a significant impact to this species causing it to become 
rare or endangered. 

Black-Striped 
Snake 
(Neelaps 
calonotos) - 
Possible 

- - Priority 3 While the Proposal will result in the loss of 26.2 ha of potential habitat, this species is considered as Possible to occur within the 
Development Envelope, based on the nearest contemporary record being approximately 12 km north east of the Development 
Envelope (Biologic 2020a). 

Given the extent of fragmentation of native vegetation in the vicinity of the Development Envelope and lack of suitable linkages 
to adjacent habitats, the Development Envelope is unlikely to provide habitat of elevated significance when considering 
proximity to larger, intact areas of vegetation within surrounding conservation areas. 

Based on the above, it is not anticipated that the Proposal will result in a significant impact to this species causing it to become 
rare or endangered. 

Short Range Endemic invertebrate fauna 

Widespread SRE status 

Graceful Sunmoth 
(Synemon 
gratiosa) - High 

- - Priority 4 While the Proposal will result in the loss of 26.2 ha of potential habitat and the Development Envelope contains the host plant 
for this species, Lomandra hermaphrodita, the Graceful Sunmoth has been extensively surveyed and has been found to be 
widespread, from Kalbarri in the north to Binningup in the south of Western Australia (Williams et al. 2012).  The Proposal  

Based on the above, it is not anticipated that the Proposal will result in a significant impact to this species causing it to become 
rare or endangered. 

Confirmed SRE status 
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Species name and 
likelihood of 
occurrence 

Conservation status 

Assessment of impacts 

EP
B

C
 A
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Shield-backed 
Trapdoor Spider 
(Idiosoma 
sigillatum) - High 

- - Priority 3 While the Proposal will result in the loss of 26.2 ha of potential habitat for this species, this habitat is considered to be of 
Moderate Significance regarding its potential to support SRE invertebrate fauna (Biologic 2020b). This species has been recorded 
from Ledge Point in the north to Dalyellup in the south, and also from Rottnest Island and Garden Island (Rix et al. 2018). 

The Proposal will retain 3.74 ha of vegetation providing potential habitat for this species, comprising of Banksia Woodlands of 
the Swan Coastal Plain Ecological Community. Large areas of vegetation comprising of similar vegetation and Banksia Woodlands 
of the Swan Coastal Plain Ecological Community occur within close proximity to the Development Envelope, namely Bush 
Forever Site 268 which occurs approximately 120m to the south west of the Development Envelope. 

Based on the above, it is not anticipated that the Proposal will result in a significant impact to this species causing it to become 
rare or endangered. 

Throscodectes 
xiphos - High 

- - Priority 1 While the Proposal will result in the loss of 26.2 ha of potential habitat for this species, this habitat is considered to be of 
Moderate Significance regarding its potential to support SRE invertebrate fauna (Biologic 2020b). 

Species belonging to the Tettigoniidae family are known to favour heath habitats, including areas of Banksia Woodland with a 
heath understorey (Jandakot Airport 2016). Large areas of vegetation comprising of similar vegetation and Banksia Woodlands of 
the Swan Coastal Plain Ecological Community occur within close proximity to the Development Envelope, namely Bush Forever 
Site 268 which occurs approximately 120m to the south west of the Development Envelope. 

Based on the above, it is not anticipated that the Proposal will result in a significant impact to this species causing it to become 
rare or endangered. 
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6.5.1 Consideration of impacts against existing recovery plans, conservation advice and threat 
abatement plans 

The following recovery plans, conservation advice and threat abatement plans have been given 
consideration as required by the ESD: 

• Forest Black Cockatoo (Baudin’s Cockatoo Calyptorhynchus baudinii and Forest Red-tailed 
Black Cockatoo Calyptorhynchus banksii naso) Recovery Plan (DEC 2008) 

• Carnaby’s Cockatoo (Calyptorhynchus latirostris) Recovery Plan (DPAW 2013) 

• Approved Conservation Advice for Calyptorhynchus banksii naso (Forest Red-tailed Black 
Cockatoo) (DEWHA 2009) 

• Threat abatement plan for disease in natural ecosystems caused by Phytophthora cinnamomi 
(DoEE 2018). 

6.5.1.1 Recovery Plans 

Key for the recovery plans for the three species of Black Cockatoo is the protection of habitat that is 
considered critical to the survival of the species.  This is described as habitat that is: 

• Currently occupied by the cockatoos 

• Not currently occupied by the cockatoos due to recent fire but capable of supporting 
cockatoo populations when sufficiently recovered 

• Comprises natural vegetation in which the cockatoos nest, feed and roost 

• Natural vegetation through which the cockatoos can move from one occupied area to 
another 

• Comprises suitable vegetation within the recorded range in which undiscovered cockatoo 
populations may exist. 

Vegetation within the Development Envelope may be considered as habitat for these species, and in 
particular Carnaby’s Cockatoo, in that it provides the following habitat: 

• 26.2 ha of Moderate quality foraging habitat for Carnaby’s Cockatoo 

• 26.2 ha of Low to Moderate quality foraging habitat for Forest Red-tailed Black Cockatoo. 

Based on the results of the 2019 field survey undertaken by Biologic (2020a) and Tony Kirkby, the 
native vegetation within the Development Envelope is not considered to be night roosting habitat 
for Black Cockatoos, based on the absence of observed feather piles, piles of droppings, large 
quantities of defoliated leaves or large quantities of foraging evidence.  Biologic (2020a) inspected 
hollows in 23 of the trees within the broader Study Area that were considered suitable from the 
Strategen (2017) habitat assessment.  None of the 23 hollows inspected were considered to be of 
suitable depth or size to be used by Black Cockatoos for breeding, and no evidence of usage (e.g. 
chew marks, feathers, droppings) were observed (Biologic 2020a).  It is therefore considered that 
native vegetation within the Development Envelope does not contain breeding habitat for Black 
Cockatoos. 

Whilst 23 significant Black Cockatoo trees with hollows were identified within the broader Study 
Area, 17 of which fall within the Proposal footprint, none were considered to contain hollows of the 
appropriate size and orientation to support Black Cockatoo breeding.  As noted by Johnstone and 
Johnstone (2004), hollows must be spatially, structurally and temporally correct to be used by Black 
Cockatoos, and while there are significant trees within the Development Envelope which may 
develop large hollows in the future, the probability that they would that they would be both suitable 
and used by breeding Black Cockatoos could be considered to be very low (Harewood 2009).   
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In addition, it is noted that the preferred nesting trees for the three species of Black Cockatoo are 
Tuart (Eucalyptus gomphocephala), Salmon Gum (Eucalyptus salmonophloia) and Marri (Corymbia 
calophylla) whilst the dominant species across the Development Envelope is Jarrah (Eucalyptus 
marginata). 

It may therefore be considered that the Proposal and the associated impacts are not inconsistent 
with the recovery plans for these species and that it is unlikely to interfere with the recovery of the 
species. 

6.5.1.2 Conservation advice 

The conservation advice for the Forest Red-tailed Black Cockatoo (DEWHA 2009) and Recovery Plan 
for Carnaby’s Cockatoo (DPAW 2013) identifies key impacts to the species as shooting, vehicles 
strikes, competition for nest sites, loss of individuals due to illegal activities, habitat loss as result of 
fire, degradation and clearing, and other impacts associated with mining activity in the south west of 
the State. 

The regional priority actions included in the conservation plan focus on determining and 
implementing ways to minimise the effects of mining on habitat loss, and ways to manage forests for 
the conservation of the subspecies. 

The Proposal will implement both a CAMP and an EMP, which include provisions for the protection 
and conservation of 3.74 ha of foraging habitat for this species within the Development Envelope, 
and an appropriate offset will be sought to compensate for the loss of 26.2 ha of moderate quality 
foraging habitat for Carnaby’s Cockatoo, and low to moderate quality foraging habitat Forest Red-
tailed Black Cockatoo. 

It may therefore be considered that the Proposed Action and the associated impacts are not 
inconsistent with the conservation advice for this species.  

6.5.1.3 Threat abatement plan 

No evidence of dieback was observed within the Development Envelope during the field survey 
undertaken by Biologic (2020a).  An EMP has been developed for the Proposal, which includes 
measures to reduce the risk of dieback infestation and transportation through: 

• Control of vehicle movements 

• Hygiene control, requiring vehicles to be cleaned of soil and vegetation material prior to 
entering the Development Envelope 

• Vehicle inspections 

• Stockpiled materials stored hydrologically down gradient of, and kept a minimum of 50m 
from the Conservation Area. 

It may therefore be considered that the Proposed Action and the associated impacts are not 
inconsistent with the Threat abatement plan for disease in natural ecosystems caused by 
Phytophthora cinnamomi (DoEE 2018). 

6.6 Mitigation 

The direct, indirect and cumulative impacts to terrestrial fauna as a result of the proposed action, as 
described above, will be mitigated through: 

• Onsite vegetation and fauna habitat retention (Section 1.6.1) 

• Implementation of a Conservation Area Management Plan (CAMP) (Section 1.6.2; Appendix 
F) 

• Implementation of an Environmental Management Plan (EMP) (Section 1.6.3; Appendix E) 
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• Provision of appropriate offsets (Section 10). 

6.6.1 Onsite vegetation and fauna habitat retention 

A 4.1 ha conservation area has been designated for retention within the Development Envelope 
(Figure 2-1).  The proposed conservation area comprises of the following values: 

• 3.74 ha of vegetation in ‘Very Good – Excellent’ condition, and which constitutes the EPBC 
Act listed Endangered ‘Banksia Woodlands of the Swan Coastal Plain’ TEC 

• 3.74 ha of Moderate quality foraging habitat for Carnaby’s Cockatoo 

• 3.74 ha of Low to Moderate quality foraging habitat for Forest Red-tailed Black Cockatoo 

• nine significant Black Cockatoo trees, of which five contain hollows. 

6.6.2 Conservation Area Management Plan (CAMP) 

A CAMP has been developed as part of the Proposal (Appendix F) to ensure the future retention and 
management of vegetation and fauna habitat by: 

• Providing measures to avoid and mitigate impacts on vegetation and fauna habitat prior to, 
during and post construction 

• Identifying objectives, interim targets, performance indicators and completion criteria 

• Providing timeframes for the implementation and completion of the above objectives 

• Developing a monitoring and reporting program for vegetation and associated fauna habitat 

• Identifying contingency measures 

• Establishing roles and responsibilities 

• Providing a map clearly illustrating the area of vegetation and to be cleared and retained. 

6.6.3 Environmental Management Plan (EMP) 

An EMP has been developed as part of the Proposal (Appendix E) and proposes the implementation 
of management measures such as:  

• Providing measures to avoid and mitigate impact on Black cockatoo and habitat following 
commencement of the action (during construction), particularly if clearing is proposed 
during Black Cockatoo breeding season, i.e. significant Black Cockatoo trees inspected by a 
suitably qualified ecologist prior to clearing if clearing is undertaken during the breeding 
season with work undertaken outside key seasons 

• Pre-clearing fauna trapping and relocation program 

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

• Weed management 

• Post-mining rehabilitation 

• Erosion and sediment control 

• Waste and fire management 

• Topsoil management. 

Protection of remaining instances of the Banksia Woodlands of the Swan Coastal Plain TEC/PEC in 
proximity to the Development Envelope (Frankland Park to the north and remaining vegetation in 
Lot 682 Rowley Road) will also be considered in the EMP, including management measures to 
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prevent edge effects, weed invasion, dust deposition and fire management. Dust will be managed 
via a separate Dust Management Plan (Appendix K)  

The EMP will also: 

• Identify objectives, interim targets, performance indicators and completion criteria 

• Provide timeframes for the implementation and completion of the above objectives 

• Develop a monitoring and reporting program for vegetation and associated fauna habitat 

• Identify contingency measures 

• Establish roles and responsibilities 

• Providing a map clearly illustrating the area of vegetation and to be cleared and retained. 

6.6.4 Post-mining stabilisation 

Post-mining actions will include the stabilisation of the final post mining surface to minimise the 
generation of wind-blown dust.  The surface is to be stabilised through the use of mulch (from 
cleared vegetation) or hydro mulch materials. 

No rehabilitation of the quarried areas is proposed as the site is to be utilised for urban or industrial 
land uses, consistent with the surrounding land uses and as illustrated by the South Metropolitan 
Peel sub regional plan (Figure 2.2). 

6.6.5 Offsets 

Offsets are described and discussed in detail in Section 10. 

6.7 Environmental Outcomes 

The Proposal will result in a total clearing impact of 26.2 ha of native vegetation, within a 28.84 ha 
disturbance footprint. Following the implementation of the proposed mitigation and management 
controls, the following environmental outcomes are anticipated:  

• No loss of significant fauna habitat outside of the disturbance footprint, attributable to the 
Proposal 

• Loss of no more than 26.2 ha of Black Cockatoo habitat, representing 0.28% of the of the 
potential available habitat within 10 km of the Proposal 

• Loss of no more than 42 significant Black Cockatoo trees, of which 17 contain hollows but 
none which are of suitable size/depth to be used by Black Cockatoos for breeding. 

• The Proposal will retain 3.74 ha of Black Cockatoo habitat in Excellent condition and 
implement an EMP, CAMP and Offset Strategy to avoid, minimise, rehabilitate and offset 
direct and indirect impacts to the species.   

• Successful rehabilitation and conservation of no less than 4.10 ha within the proposed 
conservation area. This will be achieved through the implementation of the Conservation 
Area Management Plan (Appendix F) 

• Revegetation within the conservation area will have a focus on Banksia sp. as well as suitable 
tree species for Black Cockatoos, namely Eucalyptus marginata (Jarrah) 

• Acquisition of 180 ha of Black Cockatoo habitat that will be ceded to the DBCA, 
counterbalancing the residual impact to the species 

• No introduction of significant weeds into the conservation area or adjacent vegetation as a 
result of the Proposal 
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• No decrease in foraging quality within vegetation outside of the disturbance footprint, 
attributable to the Proposal  

• Implementation of the EMP (Appendix E) prepared to minimise the direct and indirect 
impacts arising from the Proposal through the implementation of management measures 
such as: 

o Identifying objectives, interim targets, performance indicators and completion criteria 

o Providing timeframes for the implementation and completion of the above objectives 

o Developing a monitoring and reporting program for vegetation and associated fauna 
habitat 

o Identifying contingency measures 

o Establishing roles and responsibilities 

o Providing a map clearly illustrating the area of vegetation and to be cleared and 
retained. 

Accordingly, It is expected that the EPA’s objective for terrestrial fauna will be met with the 
provision of the above management and mitigation measures, and the proposed offset strategy as 
discussed in Section 10. 
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7. Key Environmental Factor 3 - Air quality 

7.1 EPA objectives 

7.1.1 Air quality 

The EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2018b) identifies the 
following objective for air quality: 

• To maintain air quality and minimise emissions so that environmental values are protected. 

7.1.2 Air quality – greenhouse gas emissions 

The EPA’s Environmental Factor Guideline (Draft) – Greenhouse Gas Emissions (GHG) further 
describes the environmental objective of the Greenhouse Gas Emissions factor as: 

• To reduce net greenhouse gas emissions in order to minimise the risk of environmental harm 
associated with climate change. 

7.2 EPA policy and guidelines 

7.2.1 Air quality 

Table 7.1 presents the policy and guidance documents identified within the ESD as relevant to this 
factor, and a summary of how each policy and guidance document has been given consideration in 
planning for the Proposal. 

Table 7.1: Policy and guidance documents relevant to environmental factor of Air Quality 
Policy/guidance document Considerations in planning for the Proposal 

EPA policy and guidance 

Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Administrative Procedures 
2016 (EPA 2016i) 

The environmental impact assessment of development Proposals is 
undertaken in accordance with these procedures. These procedures 
were used to broadly inform the environmental impact assessment 
process as it relates the Proposal. 

Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Procedures Manual 2016 
(EPA 2016j) 

This manual provides guidance on the environmental impact assessment 
process for Proposals under the EP Act. The document was reviewed to 
determine the appropriate approvals pathway for the Proposal. 
Formatting and layout of this ERD was also derived from information 
provided within the manual. 

Statement of Environmental Principles, Factors 
and Objectives (EPA 2016k) 

• Identification of key environmental factors and information required 
for each factor to assist the EPA with their assessment. 

Environmental Factor Guidelines: Air Quality 
(EPA 2020) 

• Summary of the type of information that may be required by the EPA 
to undertake EIA related to this factor  

• Characterisation of potentially harmful emissions and the pathways 
by which they may be released to air. 

• Whether existing background air quality, including natural variations, 
has been established through monitoring and accepted proxy data. 

• Whether analysis of potential health and amenity impacts has been 
undertaken using recognised criteria and standard, where relevant, 
informed by Australian and international standards. 

• The significance of the likely change to air quality as well as the 
environmental impacts and risks. 

• The significance of the likely change to air quality as well as the 
environmental values affected by those changes, in context of 
existing and predicted cumulative impacts. 

• Whether proposed mitigation is technically and practically feasible 

• Application of the mitigation hierarchy in elements of project design. 

Environmental Factor Guideline – Greenhouse 
Gas Emissions (EPA 2020) 

• Provides guidance on how GHG emissions will be assessed by the 
EPA in the EIA process including the requirement for estimated GHG 
emissions. 
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Policy/guidance document Considerations in planning for the Proposal 

EPA guidance statement 3: Separation 
Distances between Industrial and Sensitive 
Land Uses(GS3) (EPA 2005) 

• Provides advice on the use of generic separation distances for a 
range of industrial land uses.   

• In determining the separation distances, emissions including gaseous 
and particulate emissions, noise, dust and odour that may affect the 
amenity of nearby sensitive land uses were considered.  Separation 
distances are not intended to replace actions to mitigate emissions 
and offsite impacts.  Recommended minimum separation distances 
for the extraction of sand is 300 m to 500 m depending on size of the 
activity. 

Environmental Protection (Kwinana) 
(Atmospheric Wastes) Policy 1999 (Kwinana 
EPP) 

• The Kwinana EPP defines three areas.   

• The Development Envelope is located within Area C of the Kwinana 
EPP, which is predominantly rural and residentially zoned land 
located beyond Areas A (heavy industry) and B (industry) within the 
City of Rockingham, Town of Kwinana and City of Cockburn. 

Environmental Protection (Kwinana) 
(Atmospheric Wastes) Regulations 1992 (the 
Kwinana EPP Regulations) 

• The Kwinana EPP Regulations include air quality standards and limits 
for sulfur dioxide and total suspended particles (TSP).  Because of the 
potential for dust emissions, the TSP standards and limit are relevant 
for the Proposal.   

Other policy and guidance 

National Environmental Protection (Ambient 
Air Quality) Measure 2015 (NEPC 2015) 

• Provides air quality standards applicable to urban airsheds.  Further 
information on relevant air quality standards is provided in the dust 
management plan (DMP) for the Proposal. 

A guideline for managing the impacts of dust 
and associated contaminates from land 
development sites, contaminated sites 
remediation and other related activities (DEC 
2011) 

• Applicable to the dust management requirements of the site. 

National Greenhouse and Energy Reporting 
Act 2007 (NGER Act) 

• Provides a framework for reporting and disseminating company 
information about greenhouse gas emissions, energy production and 
energy consumption.  The framework includes methodology for GHG 
emission estimation. 

Greenhouse Gas Emissions Policy for Major 
Projects (State Emissions Policy) (Government 
of Western Australia 2019c) 

• The State Emissions Policy commits the State Government to 
working with all sectors of the Western Australian economy to 
achieve net-zero GHG emissions by 2050 and commits to working 
with the Commonwealth Government’s interim target of emission 
reductions of 26 to 28 per cent by 2030. 

7.2.2 Air quality – greenhouse gas emissions 

Greenhouse gases (GHG) relate to the seven categories of gases covered by the second commitment 
period of the Kyoto Protocol (2012–2020) and the United Nations Framework Convention on Climate 
Change (UNFCCC).  These gases are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
sulphur hexafluoride (SF6), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and nitrogen 
trifluoride (NF3).  

The UNFCCC provides the framework for international cooperation to reduce global GHG emissions 
and limit temperature increases. The UNFCCC Paris Agreement entered into force on 
4 November 2016, and Australia is currently committed to reducing GHG emissions by 26 to 28 per 
cent below 2005 levels by 2030.  The National Greenhouse and Energy Reporting Act 2007 (NGER 
Act) provides a framework for reporting and disseminating company information about greenhouse 
gas emissions, energy production and energy consumption.  The framework includes methodology 
for GHG emission estimation. 

The Government of Western Australia released the GHG Emissions Policy for Major Projects (State 
Emissions Policy) in August 2019.  The State Emissions Policy commits the State Government to 
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working with all sectors of the Western Australian economy to achieve net-zero GHG emissions by 
2050 and commits to working with the Commonwealth Government’s interim target of emission 
reductions of 26 to 28 per cent by 2030. 

In April 2020, the EPA released the Environmental Factor Guideline – Greenhouse Gas Emissions 
(EPA 2020) providing guidance on how GHG emissions will be assessed by the EPA in the EIA process 
including the requirement for estimated GHG emissions. 

7.3 Receiving environment 

As presented in Section 2.4, the Development Envelope is located in the City of Kwinana and is 
surrounded by predominantly rural land uses.  The following ‘social’ and ‘economic’ values occur in 
the local area: 

• Existing residential areas approximately 50 m north-east of the Development Envelope 

• Residential development immediately to the east of the Development Envelope (Apsley 
Estate).1  

As described in section 2.3, proposed operations will be staged.  For the purposes of assessment and 
management of air quality, the Proposal will progress in three stages: 

• Stage 1 - The first stage of clearing and sand excavation will occur on the eastern boundary 
of the Development Envelope and limited to clearing a 100 m fire buffer and creating a 
batter on the boundary.   

• Stage 2 - The second stage and ongoing operation will continue quarrying from the existing 
Lot 10 quarry, extending the quarry floor in an eastward direction through Lot 2 to the edge 
of the fire break.  Extraction works will be below the existing ground surface level with the 
pit wall providing a barrier to the east.  Active clearing will be limited to blocks of less than 
10 ha with a vegetated buffer retained to the east of the pit.   

• Stage 3 - The third and final stage of quarrying will entail removal of the remaining 
vegetation to the east of the pit and extraction of sand through the 100 m fire buffer to the 
eastern boundary. 

7.4 Existing air quality 

The air quality in the area has been the subject of several dust monitoring campaigns.  Ambient air 
quality monitoring of particulates was carried out by the Wattleup Development Company (part of 
the Qube Property Group) at their Wattleup Road landholdings to the north west of the existing 
quarry operations from 1 July 2012 to 25 July 20132.  This study determined that during monitoring 
the TSP levels fell within the Kwinana EPP limits (90 µg/m3).  The recorded PM10 levels were 
predominantly within the 24-hour average PM10 NEPM concentration (50 µg/m3) throughout the 
year with two exceptions. 

One exceedance of the 24-hour average PM10 NEPM concentration occurred on 26 February 2013 
when a concentration of 51.8 µg/m3 was observed.  That 24-hour average concentration was 
predominately driven by a spike in the 5-minute average concentrations from 8 pm to 9 pm on that 
day.  An investigation concluded that the most likely reason for the spike was vehicle generated dust 
emissions from unauthorised vehicle movement on the firebreak of Lot 122.  A second exceedance 
was observed when a concentration of 52.4 µg/m3 was recorded on 10 April 2013.  That exceedance 

 
1 The degree of impact on this receptor will be dependent on the speed of development of both the sand quarry (in a westerly direction) 
and the proposed subdivision. 
2 These data were provided in evidence for State Administrative Tribunal matter  Wattleup Road Development Company Pty Ltd  and 

Western Australian Planning Commission [2014] WASAT 159, File DR 362 of 2013. 
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was attributed to be mainly due to fugitive emissions from early morning heavy vehicle movements 
on the nearby sand quarry with contributions from sources to the west in the afternoon and 
evening.  

DWER conducted a four month long LiDAR study in the area from December 2017 to March 2018 
with the objective of determining the origin and movement of dust in and around Mandogalup 
(DWER 2019).  This study determined that there were dust emissions from existing operations in the 
area, including an increase in LiDAR signal in the vicinity of the existing quarry at Lot 10 Rowley 
Road.  Analysis of LiDAR data in conjunction with wind and particle concentration data was reported 
for thirteen events where one hour concentrations above 100 µg/m3 were measured at two or more 
of the nearby monitoring stations.  The existing quarry was considered as a contributor to these dust 
events and is referenced in the discussion for two events.  In one case, elevated particle levels 
detected at a metropolitan site not in the vicinity (South Lake) determined a regional dust event; and 
during the other event, elevated particle levels at a site south of the quarry during an easterly wind 
resulted in fugitive emissions from the quarry being discounted as the source. 

7.5 Potential impacts – air quality 

Potential impacts to air as a result of the sand mining include: 

• Particulate dust from mining and associated activities which may impact:  

o human health, amenity and the environment where surface deposition affects 
vegetation growth. 

• Greenhouse gas emissions. 

7.5.1 Dust 

Dust arising from the quarrying operation will include TSP (particulate matter having an equivalent 
aerodynamic diameter of up to nominal 50 μm) and PM10 (particulate matter of 10 μm or less in 
diameter).   There are no areas of known soil or water contamination on the Development Envelope; 
therefore, the potential impacts have been assessed as uncontaminated dust with impacts to 
amenity being the primary risk. 

Impacts to amenity from dust can include: 

• Regular dust events over several weeks leading to gradual build-up of dust on surfaces 

• Short period dust events of very high concentrations which cause rapid build-up of dust on 
surfaces, or soiling, if dust deposition rates are high 

• Impacts to visual amenity from visible dust clouds. 

Key potential sources of dust from the Proposal will be: 

• Vehicle movements 

• Clearing of native vegetation 

• Topsoil handling and stockpiling 

• Materials handling activities 

o sand extraction 

o screening of sand 

o stockpiling of material 

o loading vehicles. 

• Wind erosion from the exposed surfaces.  
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The likelihood of dust emissions from the Proposal impacting upon nearby residents will be greatest 
in hot, dry conditions when winds are from the south and west.  This will move any dust that 
becomes airborne towards residences to the north and northeast and residences to the east. 

There is a potential for cumulative impact from dust emissions from the broader Mandogalup area 
(EPA 2017) and the Proposal on existing and proposed residential areas. 

7.5.2 Greenhouse gas emissions 

Emissions of GHGs contribute to the changing climate. The effects of the changing climate are 
predicted to be significant in Western Australia, with a drying climate in the south-west, more 
frequent and severe storms in the north-west, and a rising sea level along the entire coastline. 

National and international GHG reporting standards define a set of distinct classes (scopes) of GHG 
emissions that delineate sources and associated responsibilities: 

• Scope 1 GHG emissions are the emissions released to the atmosphere as a direct result of an 
activity, or a series of activities at a facility level 

• Scope 2 GHG emissions are the emissions from the consumption of an energy product 

• Scope 3 emissions are indirect GHG emissions other than scope 2 emissions that are 
generated in the wider community.  

Identification of GHG emissions from the Proposal has been limited to scope 1 and scope 2 emissions 
of CO2 in accordance with advice from EPA. 

7.6 Assessment of air quality Impacts  

The assessment of potential impacts to air quality was informed by analysis of data collected from 
dust monitoring conducted in the immediate vicinity of the Development Envelope during 1 July 
2012 and 25 July 2013 (Summarised in Section 7.4).  The following section details the assessment of 
the potential for dust emission impacts from the Proposal by analysis of the dust impacts from the 
existing quarrying operations. 

7.6.1 Dust assessment 

7.6.1.1 Methodology 

Data from the 2012-2013 monitoring program were interrogated with the aim of establishing a basic 
model to predict dust impacts expected at the proposed residential development to the east of the 
Proposal based on knowledge of prevailing wind patterns.  

The dust assessment focussed on PM10 since continuous 10-minute average concentration data were 
available and emissions of this fraction are considered to be more likely to arise from surface erosion 
within the quarry operations and be transported to residential sites.  A finer dust fraction (PM2.5) 
was also continuously monitored but was not selected for this assessment since that fraction is 
typically associated with combustion emissions and not erosion of crustal materials.  The TSP 
fraction was not measured continuously (sampling was conducted every three or six days); 
therefore, the data is not suitable for use in this assessment3.  For the purposes of the assessment, it 
was assumed that the existing quarry was active during the duration of the monitoring in 2012-2013 
and that the operations and materials being handled are representative of the proposed operations. 

The monitoring site was located approximately 320 m north west of the north western corner of the 
existing quarry.  Due to the location of the monitoring site, it is expected that any airborne dust from 
the quarry would impact the site during winds from the south east.  Winds originating from an arc 

 
3  Notably the TSP concentrations were found to fall within the 90 µg/m3 standard prescribed by the Kwinana EPP Regulations 
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from 105o to 165o could have carried airborne particles from quarry operations directly towards the 
monitoring site. 

Dust from the quarry may become entrained in the air either directly via wind erosion of exposed 
ground or via mechanical displacement by vehicles and handling of materials for the quarry 
operations.  Furthermore, airborne dust in the airshed from other sources could have impacted the 
monitoring station during (wind) recirculation events. 

In order to predict the likelihood of dust impacts on the residential development site from the 
Proposal, the 2012-2013 data were first examined to determine whether impacts from the direction 
of the existing quarry operation could be identified.  The results from that assessment are discussed 
below. 

7.6.1.2 Results of assessment 

A dust rose of all available PM10 data was constructed to illustrate the directional basis for observed 
concentrations (Figure 7-1), with the 105o to 165o arc of interest included. 

 

 

Figure 7-1: Dust rose for PM10 concentrations (µg/m3) at Wattleup Road monitoring site 
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A distinct peak event when winds were within the quarry arc of influence was determined to have 
occurred on the evening of the 26 February 2013.  This event is considered an anomaly compared to 
the data recorded for the rest of the year.  The PM10 concentrations and the winds for that day are 
illustrated in Figure 7-2.  Wind speeds are indicated by the size of the arrow and the position of the 
(individual) arrow length centre against the secondary y axis.  Wind direction is indicated by the 
direction of the arrows. 

 

Figure 7-2: Peak event during winds within the quarry arc of influence 

The peak concentration of 597 µg/m3 occurred at 8:25 pm and coincided with wind speeds 
increasing to peak at 7.7 m/s in the preceding five minutes.  It is possible that the peak dust event 
was related to the increasing wind speeds; however, in the hours following the peak event, the 
south easterly wind prevailed and the wind speed dropped to 4.2 m/s then increased again to 
exceed 7 m/s before the end of the day.  The later coincident peak in measured PM10 is small 
compared to the earlier peak, suggesting that the peak event is not solely caused by the increase in 
wind speed. 

It is not possible to determine what the cause of this large peak was from the data available.  Given 
the time of day, the peak is unlikely to be linked to the quarry operations.  It is possible that the 
conditions were extremely gusty with high peak wind speeds which led to particulates becoming 
airborne from the quarry surface; however, it is not possible to confirm this from the five minute 
average wind speed data.  Other conceivable causes are smoke form a nearby bushfire being carried 
by the wind; however, no documented fires could be found.  It is also possible that someone was 
driving along the firebreaks at the monitoring site or southern boundary of the abutting eastern 
property creating vehicle generated dust.  Observations made by site personnel a week after the 
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peak event clearly identified the potential for vehicle generated dust emissions, with a cloud of fine 
black dust mobilised from the firebreak during passing of a vehicle.4   

As a consequence of the above assessment, the peak concentration on 26 February 2012 (from 
19:25 to 21:00) was removed from further analyses as an outlier with respect to the data for the rest 
of the year and the dust rose reconstructed (Figure 7-3). 

The dust rose (with the anomalous peak removed) shows that PM10 concentrations up to 150 µg/m3 
occur distributed across all recorded wind directions (Figure 7-3).  A count of 31 PM10 (10-minute 
average) readings above 150 µg/m3 were determined from within the quarry arc (including 11 from 
the anomalous peak discussed above) compared to 33 from outside the arc, suggesting that any 
emissions from the quarry did not have a notable impact on the monitoring location. 

 

Figure 7-3: Dust rose for PM10 µg/m3 at Wattleup Road monitoring site (anomalous peak removed) 

 

Analysis of the winds for the duration of the monitoring showed that the strongest winds originated 
from the south west sector (south to west); while the more dominant prevailing winds from the 
south east sector (and the direction of the quarry) were generally of lower velocities.  This is 
illustrated by the wind rose and wind speed histograms below (Figure 7-4:  and Figure 7-5: ). 

 
4 Observations made by Mr Rhys Kelly (Qube) and Dr Peter Forster (Strategen), February 2013. 
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Figure 7-4: Wind analysis of all data collected 

 

Figure 7-5: Wind analysis of data with wind recorded within the quarry arc of influence 

The PM10 concentration data for winds originating from the quarry arc of influence were examined 
and no obvious direct correlation between wind speed and PM10 concentration could be determined 
(Figure 7-6); i.e. an increase in wind speed did not give rise to increased dust concentrations. 

Note that the negative concentration values shown in Figure 7-6 are an artefact of the measurement 
technology (tapered element oscillating microbalance [TEOM] instrument), which results from loss 
of volatile matter from particulates in the measurement process.  Negative values are retained in the 
analysis of raw (10-minute average) data to identify any issues with the measurements and to 
maintain compliance with the Australian & New Zealand Standard for PM10 measurements.5  

 

 
5 ASNZS3580.9.8-2008 Methods for sampling and analysis of ambient air – Method 9.8: Determination of suspended particulate matter 

– PM10 continuous direction mass method using a tapered element oscillating microbalance analyser. 
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Figure 7-6: Relationship of measured PM10 and wind speed for the quarry arc of influence 

It is evident from Figure 7-6 that the highest windspeeds, which may have been expected to 
contribute to airborne dust carried from the quarry operations, were not accompanied by elevated 
PM10 readings. 

Relevant published data for dust lift-off and wind speed threshold relationships were not identified 
from a literature search.  Estimates of wind speeds required to produce dust lift-off have been 
published for various conditions; however, the height of wind measurement, surface roughness and 
averaging period differ in each case.  Since no correlation of PM10 and wind speed data was 
apparent, this relationship was not pursued further, and the highest wind speeds were selected for 
further examination. 

Rain was recorded on only one day where high wind speeds but relatively low PM10 concentrations 
were recorded; therefore, the dampening effects of the rain do not explain the lack of impacts from 
the quarry arc during periods of recorded elevated wind speeds. 

The highest measured PM10 concentrations during winds originating from within the quarry arc were 
recorded during 5-minute average wind speeds below 3.5 m/s.  This suggests that processes other 
than direct erosion of the surface by the wind contributed to the higher PM10 concentrations.  It is 
probable that physical (mechanical) disturbance of the ground surface resulted in the dust lift-off. 

Another cluster of PM10 concentrations above 100 µg/m3 were recorded during 5-minute average 
wind speeds between 5 m/s and 7.1 m/s, with these concentrations attributed to (in part) by surface 
erosion by wind gusts.  However, at these wind speeds, the majority of dust concentrations are 
below 70 µg/m3 suggesting that airborne particle concentration remains largely independent of wind 
speed. 
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The data were further examined, to determine whether the higher dust concentrations detected 
during winds from within the quarry arc occurred due to active operations within the quarry.  This 
was conducted by analysis of the data during operational hours of the quarry (6:00 am to 6:00 pm 
Monday to Saturday). 

During working hours, the highest PM10 concentrations detected during winds from within the 
quarry arc were obtained for wind speeds between 1.3 and 2.9 m/s (Figure 7-7).  These low wind 
speeds are unlikely to have caused direct erosion of the surface of the quarry, but airborne dust may 
have been generated by mechanical disturbance of the surface by quarry operations such as heavy 
vehicle movements and/or sand handling. 

 

Figure 7-7: Relationship of measured PM10 and wind speed from the quarry arc during working 
hours 

The hypothesis that airborne dust primarily arises from quarry operational activities is further 
corroborated by the absence of elevated concentrations at low wind speeds during non-working 
hours (Figure 7-8). 
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Figure 7-8: Relationship of measured PM10 and wind speed from the quarry arc during non-
working hours 

Examination of the time of day revealed that the concentrations of dust above 150 µg/m3 from 
within the quarry arc during workdays occurred between 6:50 am and 8:15 am. 

Given the time of day, it is possible that this represents vehicles entering or leaving the quarry at the 
start of the workday resulting in dust disturbance, possibly from the access roads which are closer to 
the monitoring site than the quarry operating areas. 

Table 7.2: PM10 concentrations > 150 µg/m3 during work hours and winds within the quarry arc 
Timestamp Day of week Wind Speed m/s Wind direction degrees PM10  µg/m3 

30/10/2012 6:50 Tuesday 1.6 109 194 

30/10/2012 6:55 Tuesday 2.3 122 157.6 

5/01/2013 6:45 Saturday 1.5 127 191.6 

5/01/2013 6:50 Saturday 1.8 120 166.1 

6/03/2013 7:10 Wednesday 2.1 121 178.4 

6/03/2013 7:15 Wednesday 2.6 138 167.3 

10/04/2013 6:55 Wednesday 2.9 126 210.5 

10/04/2013 7:00 Wednesday 2.1 106 198.8 

10/04/2013 7:05 Wednesday 2.3 124 165.7 

10/04/2013 7:10 Wednesday 2 122 152 

10/04/2013 7:50 Wednesday 1.4 109 177.4 

10/04/2013 7:55 Wednesday 1.9 125 165.4 

11/04/2013 7:20 Thursday 2.1 122 195.2 

11/04/2013 7:25 Thursday 2.1 110 254.3 

12/04/2013 7:10 Friday 2.6 139 277.6 

12/04/2013 7:15 Friday 2.2 120 255.8 

19/06/2013 8:05 Wednesday 1.5 128 176 

1/07/2013 8:15 Monday 1.3 120 231 

Further investigation into peaks that persisted for more than one 5-minute period revealed that 
these morning peaks occurred when the winds during and preceding the period were light and 
variable (Figure 7-9).  Under these conditions, any surficial dust that is disturbed may not be well 
dispersed.  In each case, the concentrations dropped as winds increased (or came from a different 
direction as on 11 April 2013). 
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Figure 7-9: Peak PM10, wind speed and direction from the quarry arc during working hours 

7.6.1.3 Discussion 

The dust assessment conducted using the PM10 data recorded between 1 July 2012 and 25 July 2013, 
determined the following: 

• The range of PM10 concentrations recorded during winds from the quarry arc were 
comparable to the concentration range recorded during winds from other directions.  The 
exception to this was a single peak on the 26 February 2013, which was treated as an outlier 
and removed from further analysis. 

o This suggests that the existing quarry was not a major contributor to the cumulative dust 
in the airshed. 
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• The prevailing wind direction across the year was from the quarry arc and these winds were 
typically less than 4 m/s.  The strongest winds were from the west; therefore, in future, the 
strongest winds are expected to occur from the arc of influence of the quarry on the 
residential development site. 

• No correlation was determined for the PM10 concentrations recorded during winds 
originating from the quarry arc and the corresponding wind speeds.  The highest measured 
PM10 concentrations occurred below 3.5 m/s.  The strongest (>10 m/s) 5-minute winds 
originating from the quarry arc were examined and were not found to yield elevated PM10 
concentrations.  It is probable that this reflects better dispersion conditions promoted by 
elevated wind speeds compared to calm conditions.  This outcome suggests that the higher 
wind speeds from the west are unlikely to result in unfavourable impacts on the residential 
development areas from windblown dust.   

• A limitation of the use of the historical dataset for the dust assessment is that dust lift off 
likely occurs during transient gusts of wind that are not sufficiently captured by the five 
minute averaging of the data.  The impacts of such wind gusts could not be investigated 
further with the available dataset. 

• Resolution of work and non-work periods revealed that peak concentrations largely occurred 
during calm conditions early in the workday.  It is therefore postulated that the dust is being 
raised by vehicles arriving or leaving the site and being carried towards the monitoring site 
by light winds.  Under stronger wind conditions this dust likely becomes better dispersed 
and does not lead to elevated local concentrations. 

The key outcome of the assessment of dust emission potential is that the impact of dust arising from 
wind erosion is expected to be low.  The highest probability of dust impacts to the residential 
development site is from vehicle movements on unsealed areas where fine particles are created by 
repeated trafficking resulting in airborne dust during calm conditions when dispersion is poor.  

Overall, the analysis of PM10 data from the 2012-2013 monitoring at Wattleup Road suggests low 
likelihood of impacts at existing or proposed residential areas at comparable distance from the 
quarry.  Furthermore, the potential for dust emissions can be readily managed by maintaining 
appropriate controls in accordance with the DMP, such as moisture levels on access and haul roads 
and in loading areas within the quarry pits. 

The extrapolation of the measured dust impacts from the existing quarry operation to the Proposal 
has limitations including the following: 

• The separation distance to the monitoring site is 320 m from the boundary of the quarry; 
therefore, dust impacts within that buffer distance have not been investigated.  The 
residence nearest to the Proposal Stage 1 activities is 50 m from the site boundary; 
therefore, the potential dust impacts for Stage 1 and Stage 3 concerning clearing and sand 
extraction within the fire buffer cannot be inferred from the assessment.  The distance over 
which the dust impacts were examined is representative for sand extraction to the west of a 
300 m buffer. 

• The production rate of the Proposal will be more than double that of the existing operation; 
therefore, there will be more material handling activities and vehicles accessing the site for 
transport purposes with potential to raise dust emissions. 

• Clearing and stripping of overburden at the quarry site was not conducted during the dust 
monitoring program; therefore, impacts from these activities were not further characterised. 
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7.6.2 Dust impacts for proposed development 

A key consideration in ascertaining the potential dust impacts at the proposed residential 
development area is the staged approach (see Section 2.3), which results in different separation 
distances, and consequently different likelihood of dust impacts, at different stages of the Proposal. 

Stage 1 concerns the clearing and extraction of sand on the firebreak directly adjacent to the eastern 
boundary to create a firebreak and achieve a stable landform (1:3 batter) to the height of the lower 
adjacent land directly to the west of the boundary.  This stage represents a relatively small 
proportion of the sand to be extracted and will be of limited duration (estimated duration 1-2 
weeks).  The site characterisation assessment, conducted in accordance with the DEC guidelines 
(DEC 2011) and detailed in the DMP, for Stage 1 was determined a level 3 (medium risk) 
classification. 

Sand extraction (Stage 2) will occur at the edge of the existing quarry advancing towards the east.  
Works will be conducted from the existing pit floor; therefore, the pit wall will provide a barrier to 
the east.  A vegetated buffer and the 100 m firebreak will also provide separation between the 
Stage 2 sand extraction area and nearby residences.  Furthermore, the surface roughness of the 
vegetated area will promote turbulent airflow favouring deposition of and entrained dust.  The site 
characterisation assessment for Stage 2 was determined a level 2 (low risk) classification. 

Clearing and overburden removal works required for development of each section or panel of the 
quarry has the potential to generate significant airborne dust.  No clearing was conducted during the 
period of monitoring reviewed for the dust assessment; therefore, the level of potential impacts 
cannot be inferred.  However, observations made at the monitoring site during the 2012-2013 
monitoring program indicated the local topsoil has a fine particle size distribution which is readily 
mobilised into the air column from vehicle movements and excavation activities.  As such, dust 
impacts from clearing and stripping activities at existing residences to the north and north east of 
the quarry site and the residential development east of the quarry are possible. 

That likelihood can be mitigated by scheduling of clearing and overburden removal to times: 

• When soil is not dry6; and/or 

• When prevailing winds do not impact at residential areas; and/or  

• When only light winds (< 5 m/s) occur. 

The findings from analysis of the 2012-2013 monitoring data suggest that the primary source of dust 
from the existing quarry arose from vehicle movements, typically in the mornings of operational 
days under light wind conditions, and not from wind erosion of exposed surfaces.  Therefore, the 
additional vehicle movements from the Proposal that would accompany an increase in sand quarry 
output from 64,000 tonnes to 195,000 tonnes contribute an increased likelihood of dust impacts. 

The mechanical mobilisation of dust from vehicle movements can be readily mitigated via dust 
management measures applied to trafficable surfaces.  These include stabilisation of the access 
road, maintenance of a dust free surface beyond the entrance onto the public road and using water 
carts to moisten internal haul road surfaces and truck loading areas. 

During Stage 1 batter construction, trucks will access the active extraction area along the firebreak.   
Sand will then be transported to the screening plant.  Similarly, as Stage 3 approaches conclusion 
and extraction approaches the eastern boundary, the last remaining vegetation screening will be 
removed, and extraction will eventually level the landform through the firebreak also removing the 
pit wall barrier.  The Stage 1 and Stage 3 periods are recognised as having the highest likelihood of 

 
6  Phytophthora cinnamomi management measures will be implemented recognising the increased risk of spread due to moist 

conditions 
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airborne dust in close proximity to residences to the east, thus the most stringent mitigation 
measures will be implemented.  Dust control measures outlined in the DMP include specific 
measures to be applied for Stage 1 and Stage 3 and it is expected that the potential for dust to be 
emitted across the site boundary can be adequately controlled. 

No evidence that the excavation/extraction activities were significant sources of elevated PM10 
emissions was identified during the dust assessment.  This may reflect a combination of the inherent 
moisture content and a relatively coarse particle size distribution of the sand.  This suggests a 
relatively low likelihood of impacts at nearby residential areas from those activities during Stage 2.  It 
is not possible to infer potential impacts during Stage 1 and Stage 3 from the data assessment due to 
the much smaller separation distance between operations and receptors.  However, the potential 
for dust emissions will be manageable by implementation of standard dust control measures 
including wind fencing, wetting down of work areas and limiting the drop heights of materials 
(detailed in the DMP in Appendix K). 

Dust impacts due to wind erosion appeared low during the dust assessment.  Due to the proximity of 
the Stage 1 to residential receptors, exposed surfaces will be stabilised (and restabilised on an 
annual basis).  Furthermore, for Stage 2, should wind erosion be observed to be occurring, measures 
will be implemented to stabilise the areas susceptible to the action of the wind.  During Stage 3, 
exposed surfaces left following completion of extraction will be stabilised using mulch or hydro-
mulch. 

A discussion of dust mitigation measures is provided below in Section 7.8.  It is anticipated that, 
following implementation of the DMP and measures therein, dust impacts at locations downwind 
from the expanded quarry, including existing residences north and north east, and proposed 
residential development to the east of the quarry expansion site can be adequately managed for all 
stages of the Proposal. 

Furthermore, the above considerations suggest that any contributions of the proposal to cumulative 
dust in the air shed are likely to be minimal and are not expected to result in exceedance of the 
applicable air quality criteria (NEPM and EPR).  

7.7 Potential impacts – air quality Greenhouse Gas emissions 

The main source of GHG emissions from the Proposal will be scope 1 emissions produced by the 
combustion of fossil fuels in the small number of mobile and fixed plant (e.g. excavators, front-end 
loaders, trucks and generators).  A small amount of scope 2 emissions will be generated from the use 
of electricity to power ancillary plant and utilities such as offices and welfare facilities. 

Calculations have been undertaken using the methodologies described by the National Greenhouse 
and Energy Reporting (Measurement) Technical Guidelines (Commonwealth of Australia 2017) which 
provide guidance and commentary to assist reporters in estimating GHG emissions for reporting 
under the NGER Act. 

Method 1 of the technical guidelines has been used to estimate emissions for the Proposal.  This 
method specifies the use of designated emission factors in the estimation of emissions and is based 
on the National Greenhouse Accounts (NGA) Factors default method.  Emission factors 
(Commonwealth of Australia 2019) are national average factors determined using the Australian 
Greenhouse Emissions Information System (AGEIS).  Scope 1 GHG emissions have been estimated for 
combustion of fuel by mobile equipment and vegetation clearing.  GHG emissions related to 
electricity consumption (scope 2) are also presented below. 

7.7.1 Plant and equipment 

The scope 1 GHG emissions generated from the fuel consumption by the mobile equipment on 
site were estimated using the following formula from Section 2.1.3 of the NGA Factors 
(Commonwealth of Australia 2019): 
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Σ𝐸𝑖𝑗t CO2 − e =  
𝑄𝑖 ×𝐸𝐶𝑖 × Σ𝐸𝐹𝑖𝑗𝑜𝑥𝑒𝑐

1000
 Equation 1 

Where: 

ΣEij is the sum of the emissions of gas type (j) (carbon dioxide, methane or nitrous oxide), 
from fuel type (i) (CO2-e tonnes).  

Qi is the quantity of fuel type (i) combusted for stationary energy purposes (kilolitres). 

ECi is the energy content of the fuel type (i) (gigajoules per kilolitre) for stationary energy 
purposes. 

EFijoxec is the sum of the emission factor for each gas type (j) (which includes the effect of an 
oxidation factor) for fuel type (i) (kilograms CO2-e per gigajoule). 

Diesel consumption estimated for current operations is approximately 24 kL per year for extraction 
of 50,000 tonnes.  The maximum proposed extraction rate of 195,000 tonnes per annum was used 
to predict an fuel consumption of 93.6 kL per year for the Proposal. 

Diesel used on-site was assessed using the emission fuel combustion factors for diesel for stationary 
energy (non-transport) from NGA Factors part 3 - energy content for diesel of 38.6 GJ/kL and 
emission factors of 69.6, 0.01 and 0.2 kilograms CO2-e per gigajoule for CO2, CH4 and N2O 
respectively. 

Using the above calculation method, scope 1 emissions for fuel consumption are estimated to be up 
to 253.6 t CO2-e per year. 

7.7.2 Clearing of vegetation 

Clearing of vegetation for the Proposal will results in the loss of carbon sequestration capacity and 
release of carbon from the biomass to atmosphere as the vegetation decomposes.  The calculation 
of loss of bio-sequestration capacity associated with vegetation clearing is based on the following 
conservative assumptions to provide a worst-case estimate: 

• vegetation is mature without any disturbance (conservative stance)  

• clearing will result in removal of all above and below ground biomass within the 
Development Envelope  

• above ground biomass estimate of 160 t dry matter /ha derived from the maximum biomass 
density inside the project area in the Maximum Above Ground Biomass (also known as M) 
spatial layer developed for the Full Carbon Accounting Model (FullCAM), is representative of 
the site 

• a root to shoot ratio of 0.24 derived from published literature (Pate et al 1998, Beningo 
2012) is representative of the site vegetation 

• default IPPC value of carbon fraction of biomass dry matter of 0.5 is representative 

• all carbon in biomass will be removed from the Development Envelope (worst case scenario) 

• all biomass carbon will all be released as CO2 during the lifetime of the project. 

The emissions from vegetation clearing were estimated from the following formula7: 

Σ𝐸𝑣t CO2 − e =  A × AGB x (1 + R) x CF x CD Equation 2 

Where: 

 
7  IPCC 2006 Volume 4 Annex 2 equation 2.14. 
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Σ𝐸𝑣t CO2 is the t CO2 sequestration loss from vegetation clearing. 

A is the area to be cleared in hectares (ha). 

AGB is above ground biomass (tCO2-e/ha).  

R is the root to shoot ratio to estimate below ground vegetation biomass. 

CF is IPCC default carbon fraction of biomass.  

CD is the ratio of the molecular weight of carbon dioxide to carbon. 

Potential CO2 emissions from loss of bio-sequestration capacity from clearing of vegetation for the 
10 year lifetime of the Proposal would be 15,884 t CO2-e.  Emissions associated with the mechanical 
clearing of vegetation are included in the plant and equipment emissions estimate. 

7.7.3 Site infrastructure 

Consumption of electricity from the grid to power the site facilities is estimated to be 949 kWh/year.  
The emission factor for the south west interconnected system (0.7 kg/CO2-e/kWh) was used to 
calculate scope 2 GHG emissions associated with electricity usage of 0.664 t CO2-e/year.   

7.7.4 GHG emission summary 

The annual emissions associated with the Proposal are estimated to be 1,049 t CO2-e 
scope 1 emissions and 0.66 t CO2-e scope 2 emissions.  Over the 10-year Proposal period, the total 
emissions are expected to be 10,490 t CO2-e scope 1 emissions and 6.6 t CO2-e scope 2 emissions. 

Due to the scale and nature of the identified GHG sources relevant to the Proposal, calculated 
emissions of GHG are not considered significant. 

7.8 Mitigation 

7.8.1 Mitigation - Dust 

Dust emission risks at the proposed quarry expansion can be mitigated by implementation of the 
DMP, which includes the following management measures and controls: 

• Project staging 

o The Proposal will be staged so that the first stage of vegetation clearing, and sand 
extraction will occur in a 100 m strip on the eastern boundary of the Development 
Envelope subject to stringent dust control measures  

o Staging will enable active extraction to occur below the level of the ground surface 
between the operations and the nearby residences 

o Staging will enable active extraction to occur with a vegetation buffer between the 
operations and the nearby residences until the final stage 

o Staged phases will be limited to <10-hectare blocks to minimise the cleared area for 
potential dust generation and retain a vegetated buffer to the east of the pit as long as 
practicable. 

• Clearing of vegetation 

o clearing of vegetation during dry and adverse wind conditions will be avoided8 

o clearing will be avoided during westerly or south westerly winds above 5 m/s as 
predicted by the BOM forecast 

 
8  Phytophthora cinnamomi management measures will be implemented recognising the increased risk of spread due to clearing during 

wetter months. 
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o water suppression will be readily available during clearing and topsoil stripping as well as 
for use on newly cleared areas 

o surface stabilisation will be commenced following clearing, within 48 hours for Stage 1 
and Stage 3, to minimise the exposed surface area 

o surface stabilisation of the cleared topsoil and batter within the fire break will be 
reapplied on an annual basis 

o wind fencing (50% permeability or less and at least 2 m high) will be erected at the 
eastern boundary prior to clearing and retained for the duration of Stage 1 activities 
until the fire break surface is stabilised 

o wind fencing (50% permeability or less and at least 2 m high) will be kept on-site for 
installation during Stage 2 should the vegetation clearing be found to generate dust and 
require further controls 

o during clearing associated with Stage 3 of the project, a dust fence (50% permeability or 
less and at least 2 m high) will be erected on the eastern boundary of the site and 
retained until the surface is stabilised 

o topsoil handling will be as prescribed for materials handling below 

o topsoil stockpiles will be stabilised by spreading of mulch (from cleared vegetation 
where practicable) over the surface. 

• Operation of vehicles 

o unnecessary vehicle movements within the site will be avoided as far as reasonably 
practicable 

o vehicles will adhere to speed restrictions within the site (e.g. 20 km/h) – the appropriate 
speed limit will be subject to the determination of the Site Manager based on the 
activities being undertaken, location and site conditions at the time 

o vehicles will keep to designated access roads as far as reasonably practicable 

o vehicles deviating from designated access route will do so only as required for specific 
work activities and under appropriate permissions 

o access tracks/haul roads will be constructed using suitable road base and dust 
suppression be applied as required 

o public roadways used for access will be kept clear of deposited material tracked from 
the site by vehicles; dust from deposited material will be mitigated by wetting down and 
the material removed as soon as practicable. 

• Pre-wetting of work areas and haul roads 

o water suppression equipment will be available close to the site entrance to enable pre-
wetting of the site entrance, access roads and areas where vehicle movements are 
anticipated (i.e. prior to the start of the working day and arrival of site personnel), pre-
wetting requirements to be determined on site by the Site Manager 

o water suppression will be available in operational areas to provide contingency in the 
event of excessive dust generation. 

• Materials handling (including topsoil) 

o the height that material is dumped from excavator / loader buckets will be minimised to 
avoid dust generation 
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o topsoil will be wet down prior to removal 

o if the sand is dry and readily producing dust when being worked, it will be wet down 
periodically to keep it damp, and water for dust suppression will be directly applied to 
the area of active excavation 

o wind fencing (50% permeability or less and at least 2 m high) will be available for 
installation should operational activities generate significant airborne dust and require 
further control. 

• Stabilisation 

• The site will be stabilised using mulch or dust suppressant surface coverings post mining to 
minimise any wind-blown dust generation.   

• Administrative controls 

o site personnel and contractors will be trained at induction; training will include 
mechanisms of the generation of dust emissions, the importance of and responsibility of 
individuals to implement mitigation measures and reporting of visible dust emissions 

o site personnel and contractors will be required to record observations of visible dust 
emissions that appear to cross the boundary of the site, including date, time, location 
and extent of the visible plume. 

o a complaints management system will be implemented, which will act as a minimum 
record: 

– the number and details of complaints received concerning dust impacts 

– any action taken in response to the complaints to reduce or eliminate the risk of 
future events 

– a notice will be erected at the site entrance providing contact details of the person 
that can be contacted regarding the mine activities (e.g. Site Manager). 

Visual monitoring will be conducted during the life of the project to assess visible dust crossing the 
boundary.  Instrumental monitoring will be implemented for Stage 1 and Stage 3 to inform dust 
management during the medium risk stages. 

7.8.2 Mitigation – greenhouse gas emissions 

Greenhouse gas emissions will be mitigated through the management and monitoring of fuel and 
energy use through the development and implementation of the EMP.  This will include: 

• selection and use of modern and efficient (i.e. low emission) plant and equipment 

• maintenance of plant and equipment to manufacturer’s specifications 

• setting annual performance targets for fuel and energy use 

• monitoring of fuel and energy use 

• induction and training of employees and contractors. 

7.9 Environmental Outcome 

The Proposal will be managed through an Extractive Industries Licence and EP Act licence.  A DMP 
has been prepared and will be implemented to minimise impacts to air quality from dust emissions 
(refer Appendix K).  The implementation of controls detailed in the DMP are expected to result in 
negligible contribution to the local airborne dust levels or cumulative airborne dust in the airshed 
and therefore no significant impacts to air quality from the Proposal. 
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The Proposal will not result in any significant environmental impacts from the generation of GHG 
emissions. 

Following the implementation of the proposed mitigation and management controls, the following 
environmental outcomes are anticipated: 

• The implementation of the DMP will ensure that Proposal does not result in significant 
nuisance dust emissions and no significant increase in dust impacts to nearby sensitive 
receptors 

• Potential minor nuisance dust impacts to nearby residential dwellings during heavy vehicle 
movements. These can be appropriately mitigated through the correct implementation of 
the DMP and controlled via conditions imposed through both the Shire’s extractive industry 
licence process and EP Act licence (Works Approval) conditions 

• The Proposal will not exceed 10,490 t CO2-e scope 1 emissions and 6.6 t CO2-e scope 2 
emissions 

Accordingly, it is expected that the EPA’s objectives for Air Quality and Greenhouse Gas Emissions 
will be met. 
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8. Key Environmental Factor 4 – Social surroundings 

8.1 EPA objective 

The EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2018b) identifies the 
following objective for social surroundings: 

• To protect social surroundings from significant harm. 

The issue of dust and the relevant policy requirements, potential impacts and mitigation has been 
addressed under the air quality factor (section 7).  The primary focus of the following section is noise 
emissions and its potential impact to social surroundings. 

8.2 EPA policy and guidelines 

Table 8.1 presents the policy and guidance documents identified within the ESD as relevant to this 
factor, and a summary of how each policy and guidance document has been given consideration in 
planning for the Proposal. 

Table 8.1: Policy and guidance documents relevant to environmental factor of Social Surroundings 
Policy/guidance document Considerations in planning for the Proposal 

EPA policy and guidance 

Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Administrative Procedures 
2016 (EPA 2016i) 

The environmental impact assessment of development Proposals is 
undertaken in accordance with these procedures. These procedures 
were used to broadly inform the environmental impact assessment 
process as it relates the Proposal. 

Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Procedures Manual 2016 
(EPA 2016j) 

This manual provides guidance on the environmental impact assessment 
process for Proposals under the EP Act. The document was reviewed to 
determine the appropriate approvals pathway for the Proposal. 
Formatting and layout of this ERD was also derived from information 
provided within the manual. 

Statement of Environmental Principles, Factors 
and Objectives (EPA 2016k) 

• Identification of key environmental factors and information required 
for each factor to assist the EPA with their assessment. 

Environmental Factor Guidelines: Social 
Surroundings (EPA 2016h) 

• Summary of the type of information that may be required by the EPA 
to undertake EIA related to this factor  

• Social surroundings investigation have informed the planning of the 
Proposal. 

• Application of the mitigation hierarchy in elements of project design. 

EPA guidance statement 3: Separation 
Distances between Industrial and Sensitive 
Land Uses(GS3) (EPA 2005) 

• Provides advice on the use of generic separation distances for a 
range of industrial land uses.   

• In determining the separation distances, emissions including gaseous 
and particulate emissions, noise, dust and odour that may affect the 
amenity of nearby sensitive land uses were considered.  Separation 
distances are not intended to replace actions to mitigate emissions 
and offsite impacts.  Recommended minimum separation distances 
for the extraction of sand is 300 m to 500 m depending on size of the 
activity. 

Environmental Protection (Noise) Regulations 
1997 (Kwinana EPP) 

• Operate as a prescribed standard under the EP Act and set limits on 
noise emissions to protect the amenity of nearby residents and other 
land users from noise impacts, which may arise from activities 
associated with the Proposal 

 

8.3 Surveys 

An assessment of the proposed sand quarrying operations for Lot 2 and Lot 10 Rowley Road, 
Mandogalup was completed by Herring Storer Acoustics during November and December 2019 
(refer Appendix L). 

Key characteristics of the quarrying operations considered by the field works and assessment are: 
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• Quarrying operations occur between 0700 and 1900 Monday to Friday, 0700 to 1600 on 
Saturdays 

• There is no quarrying on Sundays 

• Quarrying currently is undertaken and will continue at selected locations around the 
centrally located material stockpiles and screening equipment 

• Semi-trailers are loaded by front-end loaders 

• Semi-trailers access the quarry from Rowley Road. 

The survey and assessment included the completion of the following: 

• Identification of individual operations and the associated noise levels 

• Monitoring of existing ambient and sand extraction noise levels (associated with current 
operations) at four locations across the site and adjacent area (refer Figure 8-1) 

• Assessment of the predicted noise levels at the nearest surrounding noise sensitive premises 
for compliance with the appropriate criteria 

• Where and if exceedances are predicted, provide comment on possible mitigation measures 
to ensure compliance at all stages of the quarrying operation. 

 

Figure 8-1: Monitor Location Map 

8.4 Receiving environment 

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

The allowable noise level at the surrounding locales is prescribed by the Environmental Protection 
(Noise) Regulations 1997.  Regulations 7 & 8 stipulate maximum allowable external noise levels 
determined by the calculation of an influencing factor, which is then added to the base levels shown 
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below. The influencing factor is calculated for the usage of land within two circles, having radii of 
100 m and 450 m from the premises of concern. 

Table 8.2: Baseline Assigned Outdoor Noise Level 
Premises Receiving 
Noise 

Time of Day 
Assigned Level (dB) 

LA 10 LA 1 LA max 

Noise sensitive 
premises  

0700 - 1900 hours Monday to Saturday (Day) 45 + IF 55 + IF 65 + IF 

0900 - 1900 hours Sunday and Public Holidays (Sunday / 
Public Holiday Day Period) 

40 + IF 50 + IF 65 + IF 

1900 - 2200 hours all days (Evening) 40 + IF 50 + IF 55 + IF 

2200 hours on any day to 0700 hours Monday to Saturday 
and 0900 hours Sunday and Public Holidays (Night) 

35 + IF 45 + IF 55 + IF 

Note: LA10 is the noise level exceeded for 10% of the time. 
 LA1 is the noise level exceeded for 1% of the time. 
 LAmax is the maximum noise level. 
 IF is the influencing factor. 

It is a requirement that received noise be free of annoying characteristics (tonality, modulation and 
impulsiveness), defined below as per Regulation 9. 

• “impulsiveness” means a variation in the emission of a noise where the difference between 
LApeak and LAmax Slow is more than 15 dB when determined for a single representative event 

• “modulation” means a variation in the emission of noise that: 

o is more than 3 dB LA Fast or is more than 3 dB LA Fast in any one-third octave band 

o is present for at least 10% of the representative assessment period 

o is regular, cyclic and audible. 

• “tonality” means the presence in the noise emission of tonal characteristics where the 
difference between: 

o the A-weighted sound pressure level in any one-third octave band 

o the arithmetic average of the A-weighted sound pressure levels in the 2 adjacent one-
third octave bands. 

• is greater than 3 dB when the sound pressure levels are determined as LAeq,T levels where the 
time period T is greater than 10% of the representative assessment period, or greater than 
8 dB at any time when the sound pressure levels are determined as LA Slow levels. 

As presented in Section 2, the Development Envelope is located in the City of Kwinana and is 
surrounded by predominantly rural land uses.  The following ‘social’ and ‘economic’ values occur in 
the local area: 

• Existing residential areas approximately 50 m north-east of the Development Envelope 

• Residential development immediately to the east of the Development Envelope. 

The nearest potential noise sensitive premises to the proposed development have been identified 
using the area map in Figure 8-2.  
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Figure 8-2: Receiver Location Map  
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Due to the distance from the prescribed premise (Lot 2) the influencing factor for the project is 5 dB.  
The actual assigned noise levels for operational times are as noted in Table 8.3. 

Table 8.3: Assigned Noise Levels 

Premises Receiving Noise IF dB Time of Day 
Assigned Level (dB) 

LA 10 LA 1 LA max 

Receiver  5 0700 - 1900 hours Monday to Saturday (Day) 50 60 70 

8.5 Assessment of noise emissions 

Based on the hours of operation being 0700 to 1900 Monday to Friday and 0700 to 1600 on 
Saturdays, the applicable acoustic criteria for neighbouring residences for the assessment are the 
assigned LA10 day period noise level of 50dB(A). 

Noise received at the nearest residential premises has been determined, to be 50 dB(A) for the sand 
operations.  This can be compared to the applicable assigned noise level criteria of 50 dB(A). 

The above assessable noise levels have been considered to contain tonal characteristics and 
therefore, contains a +5 dB(A) penalty. 

The results of the assessment are summarised in Table 8.4. 

Table 8.4: Applicable Adjustments and Assessable Level of Noise Emissions, dB(A) 

Receiver 
Calculated 
Noise Level, 
dB(A) 

Applicable Adjustments to Measured Noise Levels, 
dB(A) Assessable 

Noise Level, 
dB(A) 

Where Noise Emission Is Not Music 

Tonality Modulation Impulsiveness 

Future Closest Residence 45 +5 - - 50 

Given these operating parameters, noise levels received at the nearest premises has been 
determined to comply with the Environmental Protection (Noise) Regulations 1997 for the operating 
times as outlined in this assessment, even with the inclusion of a +5 dB(A) penalty for tonality. 

8.6 Potential impacts 

Key potential sources of noise emissions from the quarrying operations include the following: 

• Noise generating structures 

• Operation of heavy equipment 

• Movement of vehicles and reversing beepers.   

The scenario modelled in the assessment places the noise sources at natural surface level with 
operations for the future sand pit located at the eastern boundary of the Development Envelope.  
Emissions are typically greater when operations are undertaken at existing ground level.  This is 
considered the worst-case scenario for the site and associated quarrying operations, as it is more 
likely the sources will be below this ground level once the pit progresses with extractions works 
being below the existing ground surface level with the pit wall providing a barrier to the east.  

Furthermore, the existing operations / compound area will remain in its current location 
(Figure ES.1; Appendix A). Once Hammond Road is constructed and extended, the future operations/ 
compound area will be shifted and reinstalled east of Hammond Road and along the western 
boundary of Lot 2 (Figure ES.1; Appendix A) which is approximately 400 m from the residential 
development located to the east, as opposed to the worst case scenario which modelled the future 
operations being located at the eastern boundary.  

Another consideration is the residential development to the east is located within a considerable 
cutting and the receiver (future slab heights of the housing) is likely to be 5 to 6 m below those 
assumed in the noise assessment (natural ground level) and therefore, the expected noise level 
would be less than those assumed in the modelling.  
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8.7 Mitigation 

Given the findings of the above noise assessment, noise emission risks at the proposed quarry 
expansion can be mitigated by implementation of the following management measures and 
controls. 

8.7.1 Sequencing of sand extraction 

Quarrying will be staged so that the first stage of clearing and sand excavation will occur on the 
eastern boundary of the Development Envelope, and limited to clearing a 100 m fire buffer and 
creating a batter on the boundary, which will act as a natural noise bund and assist with minimising 
impacts on future residents to the east.   

The second stage and ongoing operation will continue quarrying from the existing Lot 10 quarry, 
extending the quarry floor in an eastwards direction through Lot 2 to the edge of the firebreak. 
Extraction works will be below the existing ground surface level with the pit wall providing a barrier 
to the east.  Active clearing will be limited to blocks of less than 10 ha with a vegetated buffer 
retained to the east of the pit. 

The third and final stage of quarrying will entail removal of the remaining vegetation to the east of 
the pit and extraction of sand through the 100 m fire buffer to the eastern boundary. 

8.7.2 Noise bund 

Whilst, the worst case for noise emissions will be experienced at the start of operations along the 
eastern boundary when sand extraction occurs at natural ground level, clearing will be limited to a 
100 m fire buffer and creating a batter along the boundary that will act as a natural noise bund and 
assist with minimising noise impacts on future residents to the east. It is anticipated that this first 
stage of works will take 1 to 2 weeks.  

8.7.3 Noise management 

In addition to the above, impacts to social surroundings from noise emissions will be managed 
through the EMP, which will include the following management measures for noise: 

• A complaints register is maintained on site record any complaints received; this register will 
include the date, nature and resolution action of any complaints 

• Following complaints, the source of any excessive noise is identified, determine requirement 
for additional management measures, which may include: 

o Developing a noise management plan  

o Limiting the quantity of machinery/vehicles in operation 

o Utilising noise attenuating measures (e.g. mufflers) on equipment and 
machinery/vehicles. 

• Road traffic movements will be scheduled to avoid noise sensitive periods i.e. after work 
hours 

• All plant and equipment must be appropriately fitted, maintained or substituted with noise 
reduction devices to comply with the noise limits (use of exhaust mufflers/noise dampers for 
noise suppression). 

• Existing compound area will remain in its current location. Once Hammond Road is 
constructed and extended, the compound area will be shifted and reinstalled east of 
Hammond Road and along the western boundary of Lot 2, which is located approximately 
400 m west of the residential development located to the east 

• Speed limits are enforced on all site access road 
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• Proposed working hours during operating days (i.e. 7am to 5pm, Monday to Saturday) 

• Use of noise monitoring to ensure compliance with the Environmental Protection (Noise 
Regulations) 1997 requirements. 

8.8 Environmental Outcome 

The Proposal will be managed through an Extractive Industries Licence, an EP Act licence and the 
implementation of the EMP (Appendix E)to minimise impacts to social surroundings from dust and 
noise emissions. As such the following environmental outcomes are anticipated: 

• No increase in significant noise emissions, attributable to the Proposal, impacting sensitive 
receptors 

Accordingly, it is expected that the EPA’s objective for social surroundings will be met.  
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9. Other environmental factors or matters  

9.1 Other environmental factors 

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 9.1. 

Table 9.1: Assessment of other environmental factors 
Environmental factor Significance of impact 

Benthic Communities and Habitat The Proposal is not located adjacent or nearby coastal areas. 

Coastal Processes The Proposal is not located adjacent or nearby coastal areas. 

Marine Environmental Quality The Proposal is not located adjacent or nearby marine areas. 

Marine Fauna The Proposal is not located adjacent or nearby marine areas. 

Landforms The Proposal will involve the excavation of sand from across the Development 
Envelope which impact, on a local scale, dunes within the Spearwood dune 
system. 

Subterranean Fauna The Proposal is not anticipated to have an impact on subterranean fauna. 

Human Health The Proposal will not result in significant impacts to human health. 

Terrestrial Environmental Quality The Proposal is not expected to cause significant impact to terrestrial 
environmental quality.  Erosion and sedimentation may occur during 
operation of the sand quarry.  These impacts are not expected to be 
significant and can be effectively managed through a CEMP. Topography and 
soils are not a constraint to the proposed development. 

 

9.2 Social and economic impacts 

The Proposal to expand sand mining operations into Lot 2 Rowley Road will unlock approximately 
1,800,000 cubic metres (or around 2,340,000 tonnes) of raw sand material. The expected average 
export rate per annum is in the order of 234,000 tonne (tpa) allowing for a 10 year mine life, 
however the actual export rate will vary each year and is highly dependent of market demand. It is 
expected the demand for sand to remain strong over the coming years and Lot 2 is well situated to 
provide a local sand supply to the Perth metropolitan area, allowing for trucking and transport costs 
to local projects to be reduced.  

The sand extraction will be carried out using front end loaders, track dozers and mechanized 
screening machines. Excavated material will be screened where required to remove organic and 
deleterious materials prior to loading. Transport will consist of rigid and semi-trailer trucks moving 
to and from the site on a consistent basis. Site access is directly from Rowley Road with major 
distribution via the Kwinana Freeway.  

The cost of undertaking the sand mining operation within Lot 2 and exhausting the available raw 
material over 10 years is estimated at $6,000,000, and will sustain employment for at least 7 direct 
staff (full time equivalents) and numerous indirect employees of trucking companies and the wider 
market. 

Given the relatively small size of the quarry operation, there is no intended program to monitor 
ongoing changes to economic and social characteristics potentially affected by the Proposal. 

9.3 Environmental history of the proponent 

There have been no legal proceedings to date against Questdale Holdings Pty Ltd on matters of 
environmental non-compliance. 
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10. Environmental Offsets  

This section represents a preliminary offsets strategy, summarising the Proposal’s significant residual 
environmental impacts and proposed offsets. As this ERD considers impacts to values under both the 
EP Act and the EPBC Act, offset requirements are considered under both Western Australian and 
Commonwealth offsets policies, specifically: 

• WA Environmental Offsets Policy (Government of Western Australia 2011) 

• EPBC Act Environmental Offsets Policy (Australian Government 2012). 

The process of identifying significant residual impacts and determining appropriate offsets follows 
the framework provided by the WA Environmental Offsets Policy (Government of Western Australia 
2011) and the WA Environmental Offsets Guidelines (Government of Western Australia 2014). In 
addition to the State’s requirements, the type and scale of the offsets proposed for MNES have also 
been considered to ensure they are appropriate and consistent with the EPBC Act Environmental 
Offsets Policy (Australian Government 2012). 

An offset strategy has been developed (refer Section 10.4) and will be updated following the issue of 
conditions of approval for the Proposal.  This section includes a preliminary discussion of the 
following elements in accordance with applicable policies and guidelines: 

• The significant residual impacts of the Proposal and how they were determined 

• Appropriate offsets for the project and how they were determined 

• Types of offsets considered 

• The offset Proposal for each significant residual impact. 

10.1 Significant residual impacts 

Environmental offsets have been applied where the residual impacts of a project are considered to 
be significant following application of the mitigation hierarchy of risk management (avoid, reduce, 
minimise and rehabilitate) (Australian Government 2012; Government of Western Australia 2014).  
These measures have been detailed in the relevant impact assessment chapters (Section 5.6 and 
Section 6.6). Figure 10.1 illustrates how the mitigation hierarchy is applied to reduce the residual 
impact before its significance is assessed in order to determine whether an offset is required.  

 

Figure 10-1: Mitigation hierarchy (Government of Western Australia 2014) 



 
  
   

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 56799 / 125,584 (Rev 3) 112 

The accreditation of the State assessment process for the Proposal presents an opportunity to avoid 
duplication of offsets where there is an overlap between State and Commonwealth environmental 
interests. 

For the State, these residual impacts have been determined in accordance with the Residual Impact 
Significant Model (RISM) and the WA Offsets template in the WA Environmental Offsets Guidelines 
(Government of Western Australia 2014).   

For the Commonwealth, significant impacts for MNES have been determined with reference to the 
respective State environmental factor.  Significant residual impacts for environmental values 
recognised under Commonwealth policy have been determined in accordance with the 
Commonwealth Offsets Assessment Guide (DSEWPAC 2012b) and the Commonwealth’s significant 
impact guidelines 1.1 (Department of the Environment 2013). The Commonwealth Offsets Calculator 
is provided in Appendix M. 

The WA RISM defines four levels of impact in the context of determining whether offsets are 
required for State environmental values (Government of Western Australia 2014): 

• Unacceptable impacts – those impacts which are environmentally unacceptable or where no 
offset can be applied to reduce the impact. Offsets are not appropriate in all circumstances, 
as some environmental values cannot be offset. 

• Significant impacts requiring an offset – any significant residual impact of this nature will 
require an offset. These generally relate to any impacts to species, ecosystems, or reserve 
areas protected by statute or where the cumulative impact is already determined to be at a 
critical level. 

• Potentially significant impact which may require an offset – the residual impact may be 
significant depending on the context and extent of the impact. These relate to impacts that 
are likely to result in a species or ecosystem requiring protection under statute or increasing 
the cumulative impact to a critical level. Whether these impacts require an offset will be 
determined by the decision-maker based on information provided by the proponent or 
applicant and expert judgement. 

• Impacts which are not significant – impacts which do not trigger the above categories are 
not expected to have a significant impact on the environment and therefore do not require 
an offset. 

The following residual environmental impacts (refer Section 5.5 and Section 6.5) are considered 
significant impacts requiring an offset (Section 10): 

• Permanent loss of: 

o 26.2 ha of the Banksia Woodlands TEC/PEC  

o 26.2ha of moderate quality foraging habitat for Carnaby’s Cockatoo habitat 

o 26.2 ha of low to moderate quality foraging habitat for Forest Red-tailed Black Cockatoo 

o 42 significant Black Cockatoo trees, of which 17 contain hollows and none were 
identified as being suitable for Black Cockatoos. 

These are the residual impacts associated with the Proposal following the adoption of avoidance and 
reduction measures as described in Section 5.6 and Section 6.6. 

10.2 Determination of appropriate offsets 

This section includes the rationale and outcome for determining appropriate type and scale/extent 
of offsets for the significant residual impacts described in Sections 5.5 and 6.5.  
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The WA Environmental Offsets Guidelines (Government of Western Australia 2014) requires that 
environmental offsets are cost-effective, as well as relevant and proportionate to the significance of 
the environmental value being impacted.  The EPA has indicated that, where appropriate, the 
Commonwealth Offsets Assessment Guide (DSEWPAC 2012b) (‘the Guide’) be applied in determining 
offsets appropriate and proportionate to the extent of impact.  This approach aligns with State and 
Commonwealth requirements.  The Guide is used to estimate the required area of any type of offset 
chosen to sufficiently mitigate the calculated quantum of impact based on assumptions of quality 
with and without offset, risk of loss with and without offset, and certainty in the outcome.  The 
quantum of impact is an adjusted extent of residual impact moderated downwards for decreasing 
habitat quality.  The quality score for area of habitat or area of community is a measure of how well 
a site supports a particular threatened species or ecological community and contributes to its 
ongoing viability (DSEWPAC 2012b).   

There are three components that contribute to the calculation of habitat quality: site condition, site 
context, and species stocking rates.  Quality is indicated as a score between 1 and 10, where 0 is 
cleared land (i.e. habitat/TEC is lost) and 10 is pristine and of the highest possible quality. 

In accordance with WA Environmental Offsets Guidelines (Government of Western Australia 2014), 
in identifying candidate sites/Proposals that would meet the offset requirements listed above, the 
following values have been considered: 

• It provides better condition / less disturbance compared with the impacted environmental 
value 

• It contains habitat structure as similar as possible to undisturbed examples of the vegetation 
type to be impacted 

• It has a better area to perimeter ratio than the impacted site 

• It contains additional numbers of rare or otherwise significant species and threatened 
species or community compared with the impact site 

• It is contiguous with an existing conservation area 

• It enhances biological corridors or ecological linkages between conservation areas; 

• It includes actions to address threatening processes 

• It allows for secure management arrangements in place that will provide for long term 
conservation. 

The Commonwealth’s requirements for offsets are similar, with the following aspects that have been 
considered (Australian Government 2012): 

• They must deliver an overall conservation outcome that improves or maintains the viability 
of the protected matter 

• They must be built around direct offsets but may include other compensatory measures 

• They must be in proportion to the level of statutory protection that applies to the protected 
matter 

• They must be of a size and scale proportionate to the residual impacts on the protected 
matter 

• They must effectively account for and manage the risks of the offset not succeeding 

• They must be additional to what is already required, determined by law or planning 
regulations, or agreed to under other schemes or programs 
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• They must be efficient, effective, timely, transparent, scientifically robust and reasonable 

• They must have transparent governance arrangements including being able to be readily 
measured, monitored, audited and enforced. 

Environmental offsets are also to be based on sound environmental information and knowledge.  In 
this case, the Guide has been used to demonstrate how the proposed offset will counterbalance the 
significant residual impact of its project.  This will deliver long term environmental benefits. 

10.3 Types of offsets 

There are generally three types of environmental offsets under Government of Western Australia 
(2014), all of which have been considered in the development of the offset strategy for the Proposed 
Action: 

• Land acquisition – involves the protection of environmental values through improved 
security of tenure or restricting the use of the land.  This can be achieved through ceding 
freehold land to the Crown for conservation purposes or perpetual covenants for 
conservation.  The upfront costs of establishing the offset site and the ongoing management 
costs of maintaining the offset for the long term must be considered whether the land is to 
be managed by the proponent/applicant, a third party or the DBCA. 

• On ground management – involves tangible improvement to environmental values in the 
offset area through revegetation (re-establishment of native vegetation in degraded areas) 
and rehabilitation (repair of ecosystem processes and management of weeds, disease or 
feral animals). 

• Research – involves investigations that add significant value to the outcomes of on ground 
management and the understanding of the environmental value being impacted. The 
research must be designed to result in positive conservation outcomes and may be targeted 
at improving the management and protection of existing conservation estate.  Research that 
may include field surveys should be designed to address priority knowledge gaps with the 
outcomes publicly available to improve management of the environment generally and 
provide information that will improve environmental assessment of future projects. 

When also applying the Commonwealth Offsets Assessment Guide (2012), land acquisition and on 
ground management are considered direct offsets and must account for at least 90% of the offset 
provisions.  Direct offsets are those actions that provide a measurable conservation gain for the 
value being offset.  Research is considered as other compensatory measure and cannot account for 
more than 10% of the offset provision and represent at least 10% of the financial value of the direct 
offsets. 
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Table 10.1: Residual Impact Significance Model and Environmental Offset Summary 

RESIDUAL IMPACT SIGNIFICANCE MODEL ENVIRONMENTAL OFFSET 

Environmental 
Factor 

Existing environment / 
Impact 

Mitigation 

Significant Residual Impact 

Offset Calculation Methodology 

Avoid and minimise Rehabilitation Type 
Likely 
rehabilitation 
success 

Type Risk Likely Offset Success 
Time 
Lag 

Offset Quantification 

Flora and 
Vegetation 

Permanent loss of 26.2 ha of 
Banksia Woodlands TEC/PEC 
in good to excellent 
condition 

Avoid: 

• 3.74 ha of Banksia Woodlands 
TEC/PEC in good to excellent 
condition that will be set aside 
for conservation along with 
implementation of CAMP 

• Accidental clearing through 
implementation of an EMP 

Minimise  

• Impacts caused by construction 
and operation (such as dust, 
weeds and pathogens, waste, 
etc) through implementation of 
EMP and DMP 

No rehabilitation of the quarried 
areas is proposed as the site is to be 
utilised for urban or industrial land 
uses, consistent with the 
surrounding land uses and as 
illustrated by the South 
Metropolitan Peel sub regional plan.  
 
However, revegetation within the 
onsite conservation area is 
proposed. The conservation area is 
approximately 4.1 ha, of which 
3.74 ha is currently vegetated. 
Revegetation is proposed to be 
undertaken in all areas currently 
designated as “cleared” within 
Figure 5-4; a total area of 0.36 ha.  
Implementation of the CAMP will 
include the following revegetation 
measures: 

• transfer of topsoil from the 
wider Development Envelope in 
combination with broadcast 
seeding is proposed as the 
primary means by which 
revegetation will be undertaken 

• Topsoil cuts for transfer 
purposes will be limited to 
depths of up to 10 cm to 
maximise the potential value of 
transferred topsoil (deeper cuts 
lead to many seeds being buried 
too deep for emergence in 
transfer sites due to mixing 
during collection, transport and 
redistribution) 

• Topsoil and native seed will be 
collected from VT1, within areas 
mapped as being in Very Good to 
Excellent condition. This will 
ensure a species assemblage 
consistent with the Black 
Cockatoo foraging habitat. 

• Should revegetation not meet 
the completion criteria within 
two years of revegetation 
commencing, then infill planting 
using native seedlings will be 
undertaken 

80% Extent  
26.2 ha of Banksia Woodlands TEC/PEC within the 
Development Envelope 
 
Quality  
Vegetation is good to excellent condition 
 
Conservation Significance 
Banksia dominated Woodlands of the Swan 
Coastal Plan is listed as Endangered under the 
EPBC Act and listed as Priority 3 ecological 
community by the DBCA. 
 
According to the agreed significance framework, 
Significant Residual Impact is considered to be 
significant impacts requiring an offset as the 
ecological community to be impacted is listed as 
Endangered under the EPBC Act. 

Land 
acquisition - 
Offset site 
has been 
identified for 
purchase  

Low – land to 
be ceded to 
DBCA 

High – land acquisition 
and management in 
the wheatbelt is well 
understood and has 
been previously 
implemented by DBCA 
an offset for other 
Proposals. 

3 yrs The ratio of land 
proposed to offset 
compared to that cleared 
(7.56:1) was determined 
using the 
Commonwealth 
Calculator as a guide to 
provide a greater than 
100% impact of offset 
(refer to Table 10.2 and 
Table 10.3) 

Terrestrial 
Fauna 

Permanent loss of 26.2 ha of 
moderate quality Black 
Cockatoo (Carnaby’s) 
foraging habitat. 
  

Avoid: 

• 3.74 ha of moderate quality 
Carnaby’s Cockatoo foraging 
habitat including 9 significant 
Black Cockatoo trees (of which 5 
were identified as having 
hollows but none were assessed 
as being suitable for Black 
Cockatoo) that will be set aside 
for conservation along with 
implementation of CAMP 

• Accidental clearing through 
implementation of an EMP 

Minimise  

• Impacts caused by construction 
and operation (such as dust, 
weeds and pathogens, waste, 
etc) through implementation of 
EMP and DMP 

 

Extent  
26.2ha of moderate quality foraging habitat for 
Carnaby’s Cockatoo within the Development 
Envelope  
 
Quality  
Foraging habitat is identified as being moderate 
quality for Carnaby’s Cockatoo 
 
Conservation Significance 
Carnaby’s Cockatoo is listed as Endangered under 
the EPBC Act and BC Act. 
 
According to the agreed significance framework, 
Significant Residual Impact is considered to be 
significant impacts requiring an offset as the 
ecological community to be impacted is listed as 
Endangered under the EPBC Act and BC Act. 
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RESIDUAL IMPACT SIGNIFICANCE MODEL ENVIRONMENTAL OFFSET 

Environmental 
Factor 

Existing environment / 
Impact 

Mitigation 

Significant Residual Impact 

Offset Calculation Methodology 

Avoid and minimise Rehabilitation Type 
Likely 
rehabilitation 
success 

Type Risk Likely Offset Success 
Time 
Lag 

Offset Quantification 

Terrestrial 
Fauna 

Permanent loss of 26.2 of 
low to moderate quality 
Forest Red-tailed Black 
Cockatoo foraging habitat. 
 
It is recognised that foraging 
habitat for Forest Red-tailed 
Black Cockatoo within the 
Development Envelope is 
primarily due to the 
presence of scattered 
Eucalyptus marginata 
(Jarrah) foraging trees on 
site, which is known to 
constitute 90% of its diet 
along with Corymbia 
calophylla (Marri) (DBCA 
2017). They may also feed on 
Allocasuarina fraseriana 
which is scattered through 
the site; however the 
remaining vegetation 
provides limited to no value 
in foraging habitat for Forest 
Red-tailed Black Cockatoo. 
 
It is proposed to offset the 
residual impacts to Forest 
Red-tailed Black Cockatoo 
(including 42 significant Black 
Cockatoo foraging trees) by 
revegetating Eucalyptus 
marginata (Jarrah) and 
Corymbia calophylla (Marri) 
trees within conservation 
areas located locally on 
DBCA or City of Kwinana 
managed land. 

Avoid: 

• 3.74 ha of low to moderate 
quality Forest Red-tailed Black 
Cockatoo foraging habitat 
including 9 significant Black 
Cockatoo trees (of which 5 were 
identified as having hollows but 
none were assessed as being 
suitable for Black Cockatoo) that 
will be set aside for conservation 
along with implementation of 
CAMP 

• Accidental clearing through 
implementation of an EMP 

Minimise  

• Impacts caused by construction 
and operation (such as dust, 
weeds and pathogens, waste, 
etc) through implementation of 
EMP and DMP 

 

No rehabilitation of the quarried 
areas is proposed as the site is to be 
utilised for urban or industrial land 
uses, consistent with the 
surrounding land uses and as 
illustrated by the South 
Metropolitan Peel sub regional plan.  
 
However, revegetation within the 
onsite conservation area is 
proposed. See above for further 
detail on outcomes to be achieved 
for onsite revegetation within 
proposed conservation area.  
  

80% Extent  
26.2 ha of low to moderate quality foraging 
habitat for Forest Red-tailed Black Cockatoo 
within the Development Envelope  
 
Quality  
Foraging habitat is identified as being moderate 
quality for Carnaby’s Cockatoo 
 
Conservation Significance 
Carnaby’s Cockatoo is listed as Endangered under 
the EPBC Act and BC Act. 
Forest Red-tailed Black Cockatoo is listed as 
Vulnerable under the EPBC Act and BC Act. 
 
According to the agreed significance framework, 
Significant Residual Impact is considered to be 
significant impacts requiring an offset as the 
species to be impacted is listed as Vulnerable 
under the EPBC Act and BC Act. 

Replanting 
Jarrah/Marri 
trees / on 
ground 
management 

Possible 
sites/conserv
ation areas 
located 
locally on 
DBCA or City 
of Kwinana 
managed 
land (low 
risk) and 
others on 
freehold land 
(higher risk) 

High – revegetation of 
Jarrah/Marri trees to 
create foraging habitat 
suitable for Forest Red-
tailed Black Cockatoo is 
well understood and 
has been previously 
undertaken as a Black 
Cockatoo offset for 
other Proposals. 
 
To ensure success, the 
following measures will 
be undertaken: 

• Site preparation, 
such as ground 
preparation and 
weed management 

• Vegetation 
establishment 
through planting of 
seedlings 
comprising of 
Jarrah and Marri 

• Fencing of the 
offset area. 

• Monitoring of 
seedling survival 
rates 

• Maintenance, such 
as replanting and 
weed control 

• Completion 
criterion of 80% 
survival rate after 5 
years. 

5 yrs The ratio of trees 
proposed to be 
replanted to offset 
compared to that cleared 
(8:1) was determined 
using the 
Commonwealth 
Calculator as a guide to 
provide a greater than 
100% impact of offset 
(633.64%) (refer to Table 
10.4) 

Permanent loss of 42 
significant Black Cockatoo 
trees, of which 17 were 
identified as having hollows 
but none were assessed as 
being suitable for Black 
Cockatoos 

Avoid: 

• 9 significant Black Cockatoo 
trees, of which 5 were identified 
as having hollows but none were 
assessed as being suitable for 
Black Cockatoo, that will be site 
aside for conservation along with 
the implementation of CAMP 

• Accidental clearing through 
implementation of an EMP 

Minimise  

• Impacts caused by construction 
and operation (such as dust, 
weeds and pathogens, waste, 
etc) through implementation of 
EMP and DMP 

No rehabilitation of the quarried 
areas is proposed as the site is to be 
utilised for urban or industrial land 
uses, consistent with the 
surrounding land uses and as 
illustrated by the South 
Metropolitan Peel sub regional plan.  
 
However, revegetation within the 
onsite conservation area is 
proposed. See above for further 
detail on outcomes to be achieved 
for onsite conservation area.  
 

80% Extent 
42 significant Black Cockatoo trees 
 
Quality 
17 were identified as having hollows but none 
were assessed as being suitable for Black 
Cockatoos 
 
Conservation Significance 
Forest Red-tailed Black Cockatoo is listed as 
Vulnerable under the EPBC Act and BC Act. 
 
According to the agreed significance framework, 
Significant Residual Impact is considered to be 
significant impacts requiring an offset as the 
species to be impacted is listed as either 
Endangered or Vulnerable under the EPBC Act and 
BC Act. 
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10.4 Determination of Project Offset 

In support of the Proposal’s referral under the EPBC Act (EPBC 2018/8324), the DoEE offset 
calculator was consulted to provide an offset assessment guide (parameters) associated with the 
clearing of the Development Envelope.  The relevant Matters of National Environmental Significance 
(MNES) and the likely offset requirements are provided in Table 10.2, Table 10.3 and Table 10.4. 

• Banksia Woodlands TEC/PEC 

• Carnaby’s Cockatoo foraging habitat  

• Forest Red-tailed Black Cockatoo foraging habitat. 

It is proposed to offset the residual project impacts through the acquisition of land that contains 
Banksia Woodland TEC/PEC and Carnaby’s Cockatoo habitat, and which will be added to the State’s 
conservation estate.   

Whilst the Forest Red-tailed Black Cockatoo foraging habitat within the Development Envelope was 
scored as low to moderate quality, it is recognised that foraging habitat for Forest Red-tailed Black 
Cockatoo within the Development Envelope is primarily due to the presence of scattered Eucalyptus 
marginata (Jarrah) foraging trees on site, which is known to constitute 90% of its diet along with 
Corymbia calophylla (Marri) (DBCA 2017). They may also feed to a lesser extent on Allocasuarina 
fraseriana which is scattered through the site; however, the remaining vegetation provides limited 
to no value in foraging habitat for Forest Red-tailed Black Cockatoo. 

Therefore, it is proposed to offset the residual impacts to Forest Red-tailed Black Cockatoo (including 
42 significant Black Cockatoo foraging trees) by revegetating Eucalyptus marginata (Jarrah) and 
Corymbia calophylla (Marri) trees within conservation areas located locally on DBCA or City of 
Kwinana managed land. 

The following provides a description and the basis of the offset parameters outlined in Table 10.2, 
Table 10.3 and Table 10.4.  

• Area of impact – The area of habitat/community impacted 

• Quality of impacted area - The quality score for area of habitat/community being impacted - 
a measure of how well a particular site supports a particular threatened species or ecological 
community and contributes to its ongoing viability 

• Time over which loss is averted - This describes the timeframe over which changes in the 
level of risk to the proposed mitigation site can be considered and quantified 

• Risk of loss (%) without offset - This describes the chance that the habitat/community on 
the proposed offset will be completely lost (i.e. no longer hold any value for the protected 
matter of concern) over the foreseeable future without an offset 

• Risk of loss (%) with offset - This describes the chance that the habitat/community on the 
proposed offset will be completely lost (i.e. no longer hold any value for the protected 
matter of concern) over the foreseeable future with an offset 

• Confidence in result - The level of certainty about the successful achievement of the 
proposed change in quality (habitat/community) or value (features/individuals) 

• Time until ecological benefit - This describes the estimated time (in years) that it will take 
for the main benefit of the quality (habitat/community) improvement of the proposed offset 
to be realised 
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• Start quality - The quality score for the area of habitat/community proposed as an offset - a 
measure of how well a particular site supports a particular threatened species or ecological 
community and contributes to its ongoing viability 

• Future quality without offset - The predicted future quality score (habitat/community) of 
the proposed offset without the offset 

• Future quality with offset - The predicted future quality score (habitat/community) of the 
proposed offset with the offset 

Table 10.2: EPBC Act Offset Calculator for Banksia Woodlands TEC/PEC  
Offset Criteria Response 

Area of impact 26.2 ha 

Quality of 
impacted area 

A quality score of 8 has been nominated and is based 26.2 ha of native vegetation of Banksia 
Woodlands TEC, of which Very Good to Excellent condition (Keighery, 1994 Bushland Condition 
Scale) 8/10. 

Offset site 

Time over which 
loss is averted. 

A value of 20 years has been nominated, as this is the timeframe associated with a conservation 
covenant, noting that the site will be transferred into DBCA’s conservation estate. 

Start area (ha) 180 ha Banksia Woodlands TEC/PEC required with 8/10 quality. 

Offset location Offset site located within Shire of Gingin.  Offset site confirmed to contain Banksia Woodlands 
TEC/PEC. 

Risk of loss (%) 
without offset.   

A value of 8% has been nominated. 

It is noted that the offset site is located in an area zoned for agricultural uses within the Shire of 
Gingin.  

A number of Part V EP Act clearing permit exemptions apply for agricultural/ private uses (up to 5 ha 
per year), including: 

• Clearing to construct a building (Regulation 5, Item 1) 

• Clearing to collect firewood (Regulation 5, Item 5) 

• Clearing to obtain fencing or farming materials (Regulation 5, Item 6) 

• Clearing for woodwork (Regulation 5, Item 7) 

• Clearing for fence lines (Regulation 5, Item 10) 

• Clearing for vehicular tracks (Regulation 5, Item 12) 

• Clearing for walking tracks (Regulation 5, Item 13) 

• Clearing isolated trees (Regulation 5, Item 19) 

The offset site could be subject to clearing of up to 5 ha per year, without the need for formal 
clearing approval. 

The site is currently under private ownership which does not preclude the proposed offset site from 
being subject to future scheme amendments and subdivision, and without a formal protection 
mechanism, the risk of loss of the offset site is considered to be increased.  

Risk of loss (%) 
with offset. 

A value of 1% has been nominated as the offset site is to be secured via placement into DBCA’s 
conservation estate. 

Confidence in 
result  

90% has been nominated as:  

• the site will be added to DBCA conservation estate 

• a minimum of 180 ha will be provided as an offset (unless other value is determined throughout 
the assessment process) 

• Confidence that a conservation mechanism will be in place within 3 years based on landowner 
support/ permission 

• Site specific, scientific surveys have been undertaken confirming Banksia Woodlands TEC/PEC 
occur on site and vegetation condition rating is matches calculator inputs  

• Confidence that management of the offset site will prevent habitat degradation and encourage 
regeneration. 

Time until 
ecological benefit. 

0 years as the proposed offset will be provided through direct land acquisition, the time until 
ecological benefit will be instant.  

Start quality A quality of 7 has been nominated, as the offset site contains vegetation condition of similar quality 
as the impact site (ranging from good to excellent).   
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Offset Criteria Response 

Future quality 
without offset. 

A value of 8 has been nominated for the future quality without the offset, as the habitat could be 
degraded through undesirable vehicle/ pedestrian access, as well as bushfire, without appropriate 
management. 

Additionally, A number of Part V EP Act clearing permit exemptions apply for agricultural/ private 
uses (up to 5 ha per year), including: 

• Clearing to construct a building (Regulation 5, Item 1) 

• Clearing to collect firewood (Regulation 5, Item 5) 

• Clearing to obtain fencing or farming materials (Regulation 5, Item 6) 

• Clearing for woodwork (Regulation 5, Item 7) 

• Clearing for fence lines (Regulation 5, Item 10) 

• Clearing for vehicular tracks (Regulation 5, Item 12) 

• Clearing for walking tracks (Regulation 5, Item 13) 

• Clearing isolated trees (Regulation 5, Item 19) 

The offset site could be subject to clearing of up to 5 ha per year, without the need for formal 
clearing approval. 

The site is currently under private ownership which does not preclude the proposed offset site from 
being subject to future scheme amendments and subdivision, and without a formal protection 
mechanism, the risk of loss of the offset site is considered to be increased. 

Future quality with 
offset 

A value of 8 is nominated as future management by DBCA will prevent habitat/ vegetation 
degradation through measures such as, controlling of access and firebreak maintenance, potential 
installation of conservation fencing etc. 

% of impact offset 105.2% 

 

Table 10.3: EPBC Act Offset Calculator for Carnaby’s Cockatoo foraging habitat 
Offset Criteria Response 

Impact Site 

Area 26.2 ha 

Quality A quality of 6 has been nominated, as the site contains foraging habitat scored 6 out of 10. 

Offset site 

Time over which 
loss is averted. 

A value of 20 years has been nominated, as this is the timeframe associated with a conservation 
covenant, noting that the site will be transferred into DBCA’s conservation estate. 

Start area (ha) 180 ha moderate quality Carnaby’s Cockatoo foraging habitat required  

Offset location Offset site located within Shire of Gingin.  Offset site confirmed to contain moderate quality 
Carnaby’s Cockatoo foraging habitat 

Risk of loss without 
offset.   

A value of 8% has been nominated  

It is noted that the offset site is located in an area zoned for agricultural uses within the Shire of 
Gingin.  

A number of Part V EP Act clearing permit exemptions apply for agricultural/ private uses (up to 5 ha 
per year), including: 

• Clearing to construct a building (Regulation 5, Item 1) 

• Clearing to collect firewood (Regulation 5, Item 5) 

• Clearing to obtain fencing or farming materials (Regulation 5, Item 6) 

• Clearing for woodwork (Regulation 5, Item 7) 

• Clearing for fence lines (Regulation 5, Item 10) 

• Clearing for vehicular tracks (Regulation 5, Item 12) 

• Clearing for walking tracks (Regulation 5, Item 13) 

• Clearing isolated trees (Regulation 5, Item 19) 

The offset site could be subject to clearing of up to 5 ha per year, without the need for formal 
clearing approval. 

The site is currently under private ownership which does not preclude the proposed offset site from 
being subject to future scheme amendments and subdivision, and without a formal protection 
mechanism, the risk of loss of the offset site is considered to be increased. 

Risk of loss with 
offset. 

A value of 1% has been nominated as the offset site is to be secured via placement into DBCA’s 
conservation estate. 
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Offset Criteria Response 

Confidence in 
result (top row) 

90% has been nominated as: 

• the site will be added to DBCA conservation estate

• a minimum of 180 ha will be provided as an offset (unless other value is determined throughout
the assessment process)

• the risk of loss has been determined in accordance with The University of Queensland (2017)
Guidance for deriving ‘Risk of Loss’ estimates when evaluating biodiversity offset Proposals 
under the EPBC Act.

Time until 
ecological benefit. 

0 years as the proposed offset will be provided through direct land acquisition, the time until 
ecological benefit will be instant.  

Start quality A quality of 7 has been nominated, as the offset site contains foraging habitat scored 7 out of 10. 

Future quality 
without offset. 

A value of 6 has been nominated for the future quality without the offset, as the habitat could be 
degraded through undesirable vehicle/ pedestrian access, as well as bushfire, without appropriate 
management. 

Additionally, a number of Part V EP Act clearing permit exemptions apply for agricultural/ private 
uses (up to 5 ha per year), including: 

• Clearing to construct a building (Regulation 5, Item 1)

• Clearing to collect firewood (Regulation 5, Item 5)

• Clearing to obtain fencing or farming materials (Regulation 5, Item 6)

• Clearing for woodwork (Regulation 5, Item 7)

• Clearing for fence lines (Regulation 5, Item 10)

• Clearing for vehicular tracks (Regulation 5, Item 12)

• Clearing for walking tracks (Regulation 5, Item 13)

• Clearing isolated trees (Regulation 5, Item 19)

The offset site could be subject to clearing of up to 5 ha per year, without the need for formal 
clearing approval. 

The site is currently under private ownership which does not preclude the proposed offset site from 
being subject to future scheme amendments and subdivision, and without a formal protection 
mechanism, the risk of loss of the offset site is considered to be increased. 

Future quality with 
offset 

A value of 8 is nominated as future management by DBCA will prevent habitat/ vegetation 
degradation through measures such as, controlling of access and firebreak maintenance, potential 
installation of conservation fencing etc. 

Confidence in 
result 

A value of 90% has been nominated based on: 

• Confidence that a conservation mechanism will be in place within 3 years based on landowner
support/ permission

• Site specific, scientific surveys have been undertaken confirming Banksia Woodlands TEC/PEC
occur on site and vegetation condition rating is matches calculator inputs 

• Confidence that management of the offset site will prevent habitat degradation and encourage 
regeneration.

% of impact offset 134.5% 

Table 10.4: EPBC Act Offset Calculator for significant Black Cockatoo trees and Forest Red-tailed 
Black cockatoo foraging trees  
Offset Criteria Response 

Impact Site 

Quantum of impact 42 significant Black Cockatoo trees and Forest Red-tailed Black cockatoo foraging trees 

Offset  

Proposed offset 126 Black Cockatoo foraging and breeding trees based on ratio of 3:1; 63 Eucalyptus marginata 
(Jarrah) and 63 Corymbia callophyla (Marri)  

Offset location Offset revegetation site located locally on DBCA and/or City of Kwinana managed land. 

Time Horizon  A value of 5 years has been nominated to allow for revegetation of site and establishment of 
trees to provide foraging habitat to Black Cockatoos. 

Start value and future 
value without offset 

A value of 0 has been nominated (assumes the nominated site has no significant Black Cockatoo 
trees). 

Confidence in result 80% has been nominated based on past projects and likely revegetation success 

% of impact offset 220.77% 
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10.5 Offset package 

10.5.1 Land acquisition 

A package of suitable land has been identified and that may be added to the State’s conservation 
system to offset any residual impact from the proposed development.  This land comprises Banksia 
Woodland TEC/PEC and Carnaby’s Cockatoo foraging habitat.  The proposed offset has been 
developed and identified in line with the following key policies and guidelines: 

• Principles of the WA Environmental Offsets Policy (Government of Western Australia 2011)

• WA Environmental Offsets and Guidelines (Government of Western Australia 2014)

• EPBC Act Environmental Offsets Policy (DSEWPaC 2012b).

The Commonwealth Offset calculator was consulted to provide an offset assessment guide 
(parameters) associated with the clearing of the Project Area calculator values used are provided 
below.  The likely area of offsets required would be as follows: 

• Banksia Woodland TEC/PEC approximately 180 ha

• Carnaby’s Cockatoo foraging habitat approximately 180 ha.

The proposed offset is located at Lots 300 and 310 Neames Road, Mogumber which have a 
combined total land area of approximately 912 ha (Figure 10-2).  The offset is located 127 km north 
of Perth in the Shire of Gingin in the Drummond Botanical District and comprises four vegetation 
types (Del Botanics 2019; Appendix N): 

• 949: Low Banksia woodland

• 1015: Mosaic of mixed scrub/heath/shrublands and Dryandra thickets

• 1017: medium open Jarrah and Marri woodland over a low woodland of Banksia

• 37: Shrublands and Teatree thicket.

It is proposed that the required offset of 180 ha is purchased by the proponent.  On completion of 
the purchase it is proposed that the tenure for the required area of native vegetation (180 ha) will 
be transferred to the DBCA.  The offset will include the provision of suitable funds to DBCA for the 
management of the offset for a period of 20 years. 

10.5.2 Banksia Woodland TEC/PEC 

The proposed offset site location is shown in Figure 10-2.  Vegetation within the proposed offset site 
was determined to align with FCT SCP S9 which differ from the FCT SCP28 recorded within the 
Development Envelope.  This is considered a separate subcommunity of the Banksia Woodlands 
TEC/PEC and is considered to be within a separate FCT Super Group as identified by Gibson et al. 
(1994) and in the System 6 and Part I update (DEP 996). FCT SCP S9 is also considered to have a 
lower mean species richness (MSR) (38.8) compared to SCP28 (55.1) (Government of Western 
Australia 2000). Within quadrats scored during the 2017 flora and vegetation assessment of the 
Development Envelope (Strategen, 2017), the MSR within VT1 was 32.5, comparable to the MSR of 
SCP S9 reference quadrats.  

In addition, the MSR of quadrats scored within the offset site was 29.5. The MSR of the offset site 
has been calculated from a survey conducted outside of the prime survey period for the bioregion. 
As such, it is expected that a greater number of native species is present within the offset site than 
was recorded during the flora and vegetation assessment undertaken in 2019 (Strategen, 2019). 

While statistically different from the vegetation within the Development Envelope, the Banksia 
woodland vegetation within the proposed offset site represents a similar species richness and higher 
vegetation condition.  
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Full details of the proposed offset site’s flora and vegetation assessment are provided in Appendix N. 

10.5.3 Carnaby’s Cockatoo  

Similarly, an assessment of the proposed offset site’s Black Cockatoo habitat has been undertaken. 
The key results from the Black cockatoo habitat survey were (Appendix O): 

• 317 ha of moderate to high quality Carnaby’s Cockatoo foraging habitat recorded within the
Study Area

• 26 significant Black Cockatoo trees recorded within the Study Area:

o two potentially suitable hollows.

Foraging species dominant within the Study Area were, Eucalyptus marginata, Banksia attenuata, 
Banksia menziesii, and Xanthorrhoea preissii. Based on the composition, structure and condition of 
the vegetation assessed, the foraging habitat identified within the Study Area was classified as 
moderate foraging value. Using the scoring system developed by Bamford (2018), adding in site 
context and species presence, this habitat rates as a quality of 7 out of a maximum score of 10.  

Twenty-six trees suitable for black cockatoos were identified in the Study Area, including 25 
Eucalyptus marginata (Jarrah), and one Corymbia calophylla (Marri). Observations indicated two 
trees contained hollows of a size and orientation suitable for nesting by black cockatoo species.  The 
locations of the potential breeding trees are displayed in Figure 1 of Appendix O. 

Full details of the proposed offset site’s targeted Black Cockatoo habitat assessment are provided in 
Appendix O. 

10.6 On ground management 

The proponent will also seek opportunities to provide the required to offset the residual impacts to 
Forest Red-tailed Black Cockatoo (including 42 significant Black Cockatoo trees) by replanting of 
Eucalyptus marginata (Jarrah) and Corymbia calophylla (Marri) trees within conservation areas 
located locally on DBCA or City of Kwinana managed land. 

Given that natural bushland within the City of Kwinana is largely located within public landholdings 
and is not readily available for acquisition, an acquisition offset within the local area is implausible. 
Instead a contribution of funding towards the replanting of 63 Eucalyptus marginata (Jarrah) and 63 
Corymbia calophylla (Marri) seedlings within the Conservation Area. 
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10.7 Counterbalance of Significant Residual Impacts 

A summary of the offset package to counterbalance the identified significant residual impacts to 
Banksia Woodlands TEC/PEC and Black Cockatoo species is provided in Table 10.5 

Table 10.5: Summary of offset calculations 

Proposed offset Offset area % of offset achieved  

Banksia Woodland TEC/PEC - Land 
Acquisition  

180 ha 105.2 

Carnaby’s Cockatoo – Land Acquisition 180 ha 134.59 

Forest Red-tailed Black Cockatoo Planting of 126 individuals 
of Jarrah/Marri 

220.77 

In developing the offset package, the proponent has taken into account the Principles of the WA 
Environmental Offsets Policy (GoWA, 2011) as summarised in Table 10.6 

Table 10.6: Assessment of offsets against the principles of the WA Environmental Offsets Policy 
(2011) 

Principle Assessment 

Environmental offsets will only be considered after 
avoidance and mitigation options have been pursued 

The potential impacts from the Proposal have been reduced 
as a result of the efforts applied during the development of 
the Proposal. This reduction has been largely achieved 
through the additional avoidance and mitigation measures 
that have been developed for the Proposal. Where 
appropriate, local technical expertise for key species and 
habitats has been sought to ensure the effectiveness of 
proposed management measures. Main Roads anticipates 
that the social and environmental impacts of the Proposal 
can be appropriately managed through the measures to be 
implemented in conjunction with the Proposal. 

Environmental offsets are not appropriate for all projects The Proposal has been considered on a hierarchy of avoid, 
minimise, reduce, rehabilitate and offset environmental 
impacts. This hierarchy is achieved primarily through 
changes in design, development and implementation of the 
EMP and CAMP and finally, an offset Proposal. Application 
of the management hierarchy has been summarised in this 
Offset Strategy and is detailed in BORR IPT (BORR IPT, 
2019a). The proponent has proposed offsets to 
counterbalance the significant residual impacts to Banksia 
Woodlands TEC / PEC and Black Cockatoo species. This 
decision is based on the quanta of impacts, conservation 
status, and local context of the ecological communities and 
faunal habitats impacted by the Proposal. 

Environmental offsets will be cost effective, as well as 
relevant and proportionate to the significance of the 
environmental value being impacted 

Main Roads has pursued a number of options in developing 
a package of offsets to counterbalance residual impacts 
that are relevant and appropriate for the locality and 
quantum of impact for each environmental value impacted. 
The options investigated have comprised acquisition of land 
providing fauna habitat, creation of fauna habitat by on 
ground rehabilitation and provision of research funding. 
Several of the proposed offset sites will address the 
requirement for more than one offset attribute i.e. 
provision / creation of habitat for WRP, Black Cockatoos 
and BTP at a single site 

Environmental offsets will be based on sound environmental 
information and knowledge 

The offset values have been based on the available 
information of the proposed offset property. This site has 
been subject to some field survey, with further 
investigations proposed in spring 2020 to confirm earlier 
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site assessments in respect to Banksia Woodlands TEC / 
PEC.  

Environmental offsets will be applied within a framework of 
adaptive management 

The proposed offsets will be subject to long term 
monitoring and ongoing adaptive management, as 
required, to ensure the anticipated values and effectiveness 
criteria for each offset is achieved. Where at variance to the 
objectives of the offset, advice and management 
consultation with DBCA and other relevant key 
stakeholders will be undertaken. 

Environmental offsets will be focussed on longer term 
strategic outcomes. 

In addition to direct conservation offsets, Main Roads has 
pursued rehabilitation of lands as offsets that will over the 
longer term increase the areas of habitat provided by the 
proposed offsets and been judicious in identifying research 
offsets only where key gaps in knowledge and long terms 
recovery benefits from the research proposed. Main Roads 
commissioned a regional WRP population study on its own 
initiative in order to provide information to both industry 
and the community regarding the extent and distribution of 
the species. This information was identified as a high 
priority in the WRP Recovery Plan (DPaW, 2017). Prior to 
Main Roads’ commissioning this work, the species’ extent 
was a recognised knowledge gap, the addressing of which 
was identified as required in the species’ recovery plan 
(DPaW, 2017). Through addressing this knowledge gap, 
Main Roads has provided vital information that will assist 
the long term species’ management and recovery. 
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11. Matters of National Environmental Significance

11.1 Matters of National Environmental Significance

The Commonwealth EPBC Act provides a legal framework for the protection of Matters of National 
Environmental Significance (MNES).  The EPBC Act requires that all actions that will or may have a 
significant impact on a MNES must be referred to the Minister for the Environment via the DoEE. 
Protected matters under the EPBC Act include: 

• World heritage properties

• National heritage places

• Wetlands of international importance

• Listed threatened species and ecological communities

• Migratory species protected under international agreements

• Commonwealth marine areas

• A water resource, in relation to coal seam gas activities and large coal mining activities

• The Great Barrier Reef Marine Park

• Nuclear Actions including uranium mining.

In addition, protected matters include the environment where actions proposed will affect 
Commonwealth land or proposed actions are being undertaken by a Commonwealth agency. 

For consistency with the EPBC Act the Proposal is referred to as the “proposed action” in this section 
of the ERD. 

11.2 Proposed action and assessment 

The proposed action will involve the permanent clearing of 26.2 ha of the Banksia Woodland 
TEC/PEC that is also considered as Carnaby’s Cockatoo foraging habitat.  Further information 
regarding the proposed action is presented in Section 2. 

A summary of existing environmental values relating to MNES is provided in the following sections: 

• Section 5: Flora and vegetation

• Section 6: Terrestrial fauna.

Based on the outcomes of the environmental assessments completed to date, one MNES will be 
impacted by the proposed action; Listed threatened species and ecological communities. 

The following sections provide an overview of the MNES to be impacted by the proposed action, 
including specific diagnostic criteria and key threats associated with the species and ecological 
communities. 

11.3 Controlled action provisions 

The proposed action was referred to the DoEE on 6 April 2018.  DoEE advised on 19 June 2018 that 
the proposed action was determined to be a Controlled Action under the Environment Protection 
and Biodiversity Act (EPBC Act) (EPBC 2018/8182).  The proposed action is to be assessed under the 
accredited assessment process. 
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The environmental values of the proposed action are as it relates to the EPBC Act have been 
determined with reference to: 

• Previous and project related environmental assessments, including flora and vegetation and 
fauna surveys and investigations 

• Known and available scientific information on relevant EPBC Act listed species in relation to 
their habitat needs and requirements. 

The potential impacts of the proposed action were considered with reference to the following policy 
documents: 

• EPBC Act referral guidelines for three threatened black cockatoo species (DSEWPAC 2012a) 

• Matters of National Environmental Significance: Significant Impact Guidelines 1.1 (Significant 
Impact Guidelines) (DoE 2013). 

The proposed action has the potential to have a significant impact on the following matters: 

• Listed threatened species and communities (sections 18 and 18A of the EPBC Act): 

o Banksia Woodlands of the Swan Coastal Plain TEC (Endangered) 

o Carnaby’s Cockatoo (Calyptorhynchus latirostris) (Endangered) 

o Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) (Vulnerable) 

The proposed action will not affect any Commonwealth land and is not being undertaken by a 
Commonwealth agency. 

11.4 Ecological Communities 

One TEC has been identified with the potential to occur within the area of the proposed action.  This 
is the Banksia dominated Woodlands of the Swan Coastal Plain ecological community of which 26.2 
ha is considered be present within the disturbance footprint. 

The results of an assessment completed with reference to the EPBC significance criteria are 
presented in Table 11.1. 

Table 11.1: Significant impact criteria for Banksia Woodlands of the Swan Coastal Plain TEC 
Significance criteria Response 

Will the action reduce the extent of an 
ecological community? 

The proposed action will involve the clearing of up to 26.2 ha of Banksia 
Woodlands TEC which ranges from Excellent to Good condition. 
The Banksia Woodlands TEC is well represented and protected within a 
number of conservation reserves located in close proximity to the 
proposed action as shown in Figure 2-3. 

Will the action fragment or increase 
fragmentation of an ecological community, 
for example by clearing vegetation for roads 
or transmission lines? 

The proposed action may increase fragmentation of an ecological 
community as clearing will result in removal of previously uncleared 
vegetation for resource development. The proposed action will involve 
the clearing of up to 26.2 ha of Banksia Woodlands TEC predominantly in 
Excellent to Good condition.   
The Banksia Woodlands TEC is widespread throughout the SCP and the 
proposed action will clear a small portion of the Banksia Woodlands TEC 
located in the local area. 

Will the action adversely affect habitat critical 
to the survival of an ecological community? 

The proposed action will involve the clearing of up to 26.2 ha of Banksia 
Woodlands TEC predominantly in Excellent to Good condition.  As the TEC 
is protected within close proximity to the proposed action, the proposed 
action is unlikely to adversely affect habitat critical to the survival of the 
ecological community.  The proposed clearing only represents a small 
portion of the Banksia Woodlands TEC located in the local area and a very 
small portion of the Banksia Woodlands TEC total known extent and 
range across the SCP. 
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Significance criteria Response 

Will the action modify or destroy abiotic 
(non-living) factors (such as water, nutrients, 
or soil) necessary for an ecological 
community’s survival, including reduction of 
groundwater levels, or substantial alteration 
of surface water drainage patterns? 

The impacts are confined to the clearing of 26.2 ha of the ecological 
community.  The proposed action does not represent a threat to the 
survival of patches of the ecological community that will be retained in 
adjacent areas.  No abstraction or dewatering is proposed for this 
proposed action. 

Will the action cause a substantial change in 
the species composition of an occurrence of 
an ecological community, including causing a 
decline or loss of functionally important 
species, for example through regular burning 
or flora or fauna harvesting? 

While the proposed action will clear up to up 26.2 ha of Banksia 
Woodlands TEC predominantly in Excellent to Good condition, extensive 
areas of Banksia Woodlands TEC are also available within the 
conservation areas and reserves (refer Figure 2-3).  It is considered 
unlikely that the proposed action will cause a substantial change to the 
ecological community. 
Disturbance for the proposed action is unlikely to cause a substantial 
change in the species composition of the ecological community. 

Will the action cause a substantial reduction 
in the quality or integrity of an occurrence of 
an ecological community, including, but not 
limited to? 

• assisting invasive species, that are 
harmful to the listed ecological 
community, to become established, or 

• causing regular mobilisation of fertilisers, 
herbicides or other chemicals or 
pollutants into the ecological community 
which kill or inhibit the growth of species 
in the ecological community? 

The clearing of 26.2 ha of Banksia Woodlands TEC will not cause a 
substantial reduction on the quality or integrity of an occurrence of the 
ecological community. 
Sixty-two introduced flora taxa were recorded in the proposed action 
(GHD 2018b). Of the 62 introduced flora species, six are Declared Pests 
and/or Weeds of National Significance (WoNS). The remaining introduced 
taxa are considered environmental weeds and have been previously 
recorded on the SCP (GHD 2018b). 
The proposed action may have indirect impacts on remaining vegetation 
including weeds and dieback, however this would not be expected to 
cause a substantial reduction in the quality or integrity of an occurrence 
of the Banksia Woodlands TEC, particularly when management is 
implemented. 

Will the action interfere with the recovery of 
an ecological community? 

The proposed action is unlikely to interfere with the recovery of the 
ecological community, given the amount of Banksia Woodlands TEC 
retained within local conservation areas. 

11.5 Fauna 

The EPBC Act referral guidelines for three threatened black cockatoo species (DSEWPAC 2012a) state 
that an action is regarded as having a high risk of significant impact on habitat for black cockatoos if 
it involves: 

• Clearing of any known nesting tree 

• Clearing or degradation of any part of a vegetation community known to contain breeding 
habitat (namely trees of species known to support breeding within the range of the species 
which either have a suitable nest hollow or are a suitable diameter to develop a nest hollow) 

• Creation of a new gap of more than 4 km between patches of habitat suitable for breeding, 
foraging or roosting 

• Clearing of more than 1 ha of quality foraging habitat. 

For the purpose of assessing the significance of a site as potential habitat for Black Cockatoos, the 
guidelines specify that the threshold for significance will only be met if there is a “real chance or 
possibility” that an action will: 

• Lead to a long term decrease in the size of a population 

• Reduce the area of occupancy of the species 

• Fragment an existing population into two or more populations 

• Adversely affect habitat critical to the survival of the species 

• Disrupt the breeding cycle of a population 



 
  
   

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 56799 / 125,584 (Rev 3) 130 

• Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 
extent that that species is likely to decline 

• Result in an invasive species that are harmful to a critically endangered or an endangered 
species becoming established in the endangered or critically endangered species’ habitat 

• Introduce a disease that may cause a species to decline 

• Interfere with the recovery of the species. 

As outlined in Section 6.3.2, secondary evidence was observed of the presence of Forest Red-tailed 
Black Cockatoo at the proposed action site, whilst the habitat observed at the site was considered 
moderate quality foraging habitat for Carnaby’s Cockatoo (Calyptorhynchus latirostris).   

An assessment of the proposed action on the three species of Black Cockatoo is presented in Table 
11.2 with reference to the Significant Impact Guidelines (DoE 2013).  The assessment against the 
significant impact criteria for these species indicates that the proposed action may impact on the 
species through the clearing of 26.2 ha of foraging habitat considered to be of moderate quality for 
Carnaby’s Cockatoo and low to moderate quality for Forest Red-tailed Black Cockatoo, and the 
removal of 42 significant Black Cockatoo trees.  

However, given the abundance of adjacent reserved foraging and breeding habitat and habitat 
retained in reserve and conservation areas including Thomson’s Lake and Beeliar Wetlands, the 
proposed clearing is unlikely to result in a significant impact to either species. 

Table 11.2: Significant impact criteria for three species of Black Cockatoo 
Significance criteria Response 

Lead to a long-term decrease in the size 
of a population 

The proposed action is located in the vicinity of a series of conservation 
reserves vested with DBCA and other areas of native vegetation.  These areas 
of native vegetation comprise known foraging and breeding habitat for the 
three species of Black Cockatoos.  It is therefore expected that these species 
would utilise these areas and surrounding vegetation in the reserves for 
foraging and potential breeding activities. 
Given the proximity to reserved areas comprising Black Cockatoo habitat, it is 
unlikely the proposed action will result in a long-term decrease in the size of 
an important population for the species. 

Reduce the area of occupancy of the 
species 

The proposed action will not significantly reduce the area of occupancy of 
Black Cockatoo species.  The proposed action is in the vicinity of conservation 
reserves and other areas of native vegetation that provide suitable potential 
foraging and breeding habitat for the species. 
On this basis, it is unlikely that the proposed action will significantly reduce 
the area of occupancy of the three species of Black Cockatoo. 
In addition, it is considered that the proposed action is located at the 
northern limit of the range for Baudin’s Black Cockatoo and hence the areas is 
primary habitat for the species. 

Fragment an existing population into two 
or more populations 

The proposed action will not result in the fragmentation of an existing 
population.  Surrounding reserves are located adjacent to and no further than 
5 km from the proposed action.  The three species of Black Cockatoo are 
highly mobile species and the area of the proposed clearing will not present a 
barrier to movement between these reserves and other areas of native 
vegetation. 

Adversely affect habitat critical to the 
survival of a species 

Habitat critical to survival for the three species of cockatoo can be 
summarized as (outlined in DPaW (2013): 

• Eucalyptus woodlands that provide nest hollows used for breeding, 
together with nearby vegetation that provides feeding, roosting and 
watering habitat that supports successful breeding 

• Woodland sites known to have supported breeding in the past and which 
could be used in the future, provided adequate nearby food and/or water 
resources are available or are re-established 
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Significance criteria Response 

• In the non-breeding season, the vegetation that provides food resources 
as well as the sites for nearby watering and night roosting that enable the 
cockatoos to effectively utilise the available food resources. 

The proposed action will remove up to 26.2 ha of foraging habitat considered 
to be of moderate quality for Carnaby’s Cockatoo and low to moderate 
quality for Forest Red-tailed Black Cockatoo, and 42 significant Black 
Cockatoo trees that contain no nesting hollows.  The proposed action is 
unlikely to result in a significant impact to available habitat and; therefore, 
affect habitat critical to the survival of the species. 

Disrupt the breeding cycle of a population The removal of approximately 42 significant Black Cockatoo trees, none of 
which contain hollows, will not significantly impact breeding individuals.  No 
breeding by this species or breeding trees with suitable hollows was 
identified within the proposed action.  The impacts from the proposed action 
are unlikely to disrupt the breeding cycle of the species, given the availability 
of breeding habitat in the adjacent conservation reserves and areas of native 
vegetation. 

Modify, destroy, remove, isolate or 
decrease the availability or quality of 
habitat to the extent that the species is 
likely to decline 

Given the proximity of the proposed action to the surrounding conservation 
reserves and areas of native vegetation it is highly unlikely that removal of 
this habitat will modify, destroy, remove or isolate or decrease the availability 
or quality of habitat to the extent that the species is likely to decline. 

Result in invasive species that are harmful 
to a critically endangered or endangered 
species becoming established in the 
endangered or critically endangered 
species’ habitat 

The proposed action will not introduce any invasive species that are not 
already present in the surrounding local area. 

Introduce disease that may cause the 
species to decline 

Without appropriate hygiene practices, the proposed action has the potential 
to inadvertently introduce dieback (Phytophthora cinnamomi) into the 
adjacent remnant vegetation in Ningana Bushland which could lead to the 
decline in vegetation health. 
This will be managed through the implementation of appropriate measures 
through the site EMP. 

Interfere with the recovery of the species The Recovery Plan for Carnaby’s Cockatoo outlines six broad management 
actions for a ten-year period (DPaW 2013): 

• Protect and manage important habitat: This includes identifying feeding 
and breeding habitat critical for the survival of this species 

• Undertake regular monitoring: The recovery team will monitor population 
parameters, habitats, threats and status of Carnaby’s Cockatoo 

• Conduct research to inform management. Including undertaking research 
into the biology, ecology and conservation management of Carnaby’s 
Cockatoo 

• Manage other impacts. Monitor the impacts and implement strategies to 
reduce anthropogenic factors affecting Carnaby’s Cockatoo, and support 
rehabilitation programs 

• Engage with the broader community. Engage and involve people across 
the community in the conservation of Carnaby’s Cockatoo 

• Undertake Information and Communication Activities: Develop and 
distribute educational and guidance materials for decision makers, 
establish joint management agreements and provide for information 
sharing 

• The proposed action is not expected to interfere with the recovery of the 
three species of Black Cockatoo given the presence of areas of potential 
foraging, breeding and roosting habitat close to the proposed action. 

Reference should be made to Section 6.5.1 for information relating to recovery plans, conservation 
advice and threat abatement plans. 

11.6 Potential Impacts and Mitigation Measures 

Reference should be made to Sections 5.5 and 5.6 for ecological communities and Sections 6.5 and 
6.6 for terrestrial fauna with respect to potential impacts and mitigation measures. 
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12. Holistic impact assessment

This report has provided an assessment of the Proposal's potential impacts on environmental factors 
independently. However, ecosystems are complex and consist of interactions and connections 
between biotic and abiotic components. Potential impacts cannot just be considered in isolation. A 
holistic assessment must consider these connections and interactions to inform a realistic view of 
the environment and how the activities related to the Proposal may impact the overall ecosystem 
function and dynamics. The following section presents an assessment of these connections and their 
interactions to inform a holistic view of impacts on the whole environment. 

Implementation of the Proposal may result in the following combined impacts: 

• Removal of vegetation leading to the combined potential effects of loss of conservation
significant vegetation coinciding with a listed threatened ecological community,
conservation significant fauna habitat and direct fauna mortality

• Extraction of sand and day-to-day operation of the Proposal may result increased dust and
noise emissions that negatively impact nearby sensitive receptors, including residential
dwellings.

The removal of 26.2 ha of native vegetation consisting of Low woodland of Banksia menziesii and B. 
attenuata over open heath of Xanthorrhoea preissii, Hibbertia hypericoides and Mesomelaena 
pseudostygia with emergent Eucalyptus marginata, represents an occurrence of the Banksia 
Woodlands of the Swan Coastal Plain TEC. This extent of vegetation also provides the interconnect 
value of foraging habitat and potential future breeding habitat for the Carnaby’s Cockatoo and the 
Forest Red-tailed Black Cockatoo.  

In consideration of the scale of clearing associated with the Proposal (26.2 ha), the broader 
distribution of biological values across the local area and surrounds, the application of the Mitigation 
Hierarchy to minimise effects, and the established framework of environmental management plans 
and environmental offsets, when the separate environmental factors for the Proposal are 
considered together, the effects of the Proposal on the  values are not considered to be 
environmentally significant nor inconsistent with the EPA’s objectives. 

The Proposal seeks a balance of biodiversity conservation and mining for the Proposal and its 
surroundings, acknowledging both conservation and extractive industry as accepted land 
uses/values. Consistent with the Mitigation Hierarchy, detailed planning has sought to minimise the 
environmental impact of the Proposed Amendment as far as practicable and ensure the residual 
environmental impacts can be considered environmentally acceptable and meet the EPA’s 
objectives.  

Cumulatively, it has been demonstrated that the Proposal will not significantly impact the biological 
values of the region, even when considered in the context of their combined effects. 
Implementation of the Proposal will result in a maximum reduction in the extent of the Bankia 
Woodland TEC and habitat for the Black Cockatoo, on regional scale, by 0.1% and 0.27% respectively. 
This minor loss of vegetation on the regional scale will not lead to compounding impacts, resulting in 
significant effects to the identified environmental values and their connections. 

All the impacts from dust and noise on amenity from the removal of native vegetation, construction 
and operation have been considered and actions presented to minimise impacts as far as possible 
through the implementation of the Dust Management and adherence to the Environmental 
Protection (Noise) Regulations 1997. These measures minimise the combined effects of these 
emissions on both the overall air quality of the Mandogalup region and the amenity for nearby 
residential receptors, which benefits the environment as a whole.  
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In relation to identified ‘other environmental factors’ (refer to Section 9), the Proposed Amendment 
is not considered likely to result in a significant impact when considered as individual factors, nor a 
significant impact when considered in a holistic view with other environmental factors. 

The provision of the ‘Mogumber’ offset, 180 ha of native vegetation comprised of banksia woodland 
vegetation and critical foraging habitat for Carnaby’s Cockatoo, mitigates the combined 
environmental effect on the key factors flora and vegetation and terrestrial fauna. The Bindoon area 
is known as a significant breeding location for the Carnaby’s Cockatoo, with breeding known to occur 
within 2 km of the offset site. Securing 180 ha of foraging habitat, that also represents the Banksia 
Woodland TEC, will assist in maintain long term breeding success for the species.  

Furthermore, it is proposed that revegetation within the conservation area will prioritise foraging 
species for the Forest-Red tailed Black Cockatoo. This species is known to forage widely over the 
Swan Coastal Plain following the breeding season. The proposed Conservation area will aim to 
provide quality native foraging habitat, that will assist in minimising impacts from both the Proposal 
and surrounding development.  

The combined effects of the Proposal as a whole are no greater than the effects on individual factors 
(Flora and Vegetation, Terrestrial Fauna, Social Surroundings and Air Quality). Based on the 
assessment of potential holistic impacts and proposed mitigation measures, it is considered that the 
EPA objectives for key factors can be met. 

Figure 12-1 illustrates the linkages between the key factors identified in this ERD, which include flora 
and vegetation, terrestrial fauna, air quality (dust) and social surroundings (noise).  

  



 
     

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 56799 / 125,584 (Rev 3) 134 

 

Figure 12-1: Relationships between key environmental factors relevant to the Proposal and proposed management measures
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13. Limitations 

This report (“the report”) has been prepared by Strategen-JBS&G in accordance with the scope of 
services set out in the contract, or as otherwise agreed, between the Client and Strategen-JBS&G.  In 
some circumstances, a range of factors such as time, budget, access and/or site disturbance 
constraints may have limited the scope of services.  This report is strictly limited to the matters 
stated in it and is not to be read as extending, by implication, to any other matter in connection with 
the matters addressed in it. 

Reliance on data 

In preparing the report, Strategen-JBS&G has relied upon data and other information provided by 
the Client and other individuals and organisations, most of which are referred to in the report (“the 
data”).  Except as otherwise expressly stated in the report, Strategen-JBS&G has not verified the 
accuracy or completeness of the data.  To the extent that the statements, opinions, facts, 
information, conclusions and/or recommendations in the report (“conclusions”) are based in whole 
or part on the data, those conclusions are contingent upon the accuracy and completeness of the 
data.  Strategen-JBS&G has also not attempted to determine whether any material matter has been 
omitted from the data.  Strategen-JBS&G will not be liable in relation to incorrect conclusions should 
any data, information or condition be incorrect or have been concealed, withheld, misrepresented 
or otherwise not fully disclosed to Strategen-JBS&G.  The making of any assumption does not imply 
that Strategen-JBS&G has made any enquiry to verify the correctness of that assumption. 

The report is based on conditions encountered and information received at the time of preparation 
of this report or the time that site investigations were carried out.  Strategen-JBS&G disclaims 
responsibility for any changes that may have occurred after this time.  This report and any legal 
issues arising from it are governed by and construed in accordance with the law of Western Australia 
as at the date of this report.  

Environmental conclusions 

Within the limitations imposed by the scope of services, the preparation of this report has been 
undertaken and performed in a professional manner, in accordance with generally accepted 
environmental consulting practices.  No other warranty, whether express or implied, is made. 

The advice herein relates only to this project and all results conclusions and recommendations made 
should be reviewed by a competent person with experience in environmental investigations, before 
being used for any other purpose. 

Strategen-JBS&G accepts no liability for use or interpretation by any person or body other than the 
client who commissioned the works.  This report should not be reproduced without prior approval 
by the client or amended in any way without prior approval by Strategen-JBS&G, and should not be 
relied upon by other parties, who should make their own enquiries. 
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Appendix C Consolidated flora and vegetation report (Strategen-JBS&G 
2019). 
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Appendix D Supplementary flora and vegetation assessment (Strategen-
JBS&G 2020) 
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Appendix G Mandogalup Terrestrial Vertebrate Fauna Survey and 
Environmental Impact Assessment (Biologic 2020a) 
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Appendix H Lots 2 and 10 Rowley Rd Mandogalup Short-Range Endemic 
Invertebrate Fauna Desktop Assessment (Biologic 2020b) 
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Appendix I Lots 2 and 10 Rowley Rd Mandogalup Short-Range Endemic 
Invertebrate Fauna Level 1 Survey (Biologic, 2021) 
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Appendix J Lots 2 and 10 Rowley Road, Mandogalup - Targeted Black 
cockatoo foraging habitat assessment (Strategen-JBS&G 2020) 
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Appendix L Noise assessment (Herring Storer Acoustics 2020) 
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Appendix N Offset assessment, Lot 310 and 300 Neames Road, Mogumber 
(Del Botanics 2019) 
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Appendix O Lot 310 and 300 Neames Road, Mogumber – Targeted Black 
cockatoo habitat assessment (Strategen-JBS&G 2020) 
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