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Referral of proposed action
What is a referral?
The Environment Protection and Biodiversity Conservation Act 1999 (the EPBC Act) provides for the protection
of the environment, especially matters of national environmental significance (NES). Under the EPBC Act, a
person must not take an action that has, will have, or is likely to have a significant impact on any of the
matters of NES without approval from the Australian Government Environment Minister or the Minister’s
delegate. (Further references to ‘the Minister’ in this form include references to the Minister’s delegate.) To
obtain approval from the Environment Minister, a proposed action should be referred. The purpose of a
referral is to obtain a decision on whether your proposed action will need formal assessment and approval
under the EPBC Act.
Your referral will be the principal basis for the Minister’s decision as to whether approval is necessary and, if
so, the type of assessment that will be undertaken. These decisions are made within 20 business days,
provided sufficient information is provided in the referral.

Who can make a referral?
Referrals may be made by or on behalf of a person proposing to take an action, the Commonwealth or a
Commonwealth agency, a state or territory government, or agency, provided that the relevant government or
agency has administrative responsibilities relating to the action.

When do I need to make a referral?
A referral must be made for actions that are likely to have a significant impact on the following matters
protected by Part 3 of the EPBC Act:
 World Heritage properties (sections 12 and 15A)
 National Heritage places (sections 15B and 15C)
 Wetlands of international importance (sections 16 and 17B)
 Listed threatened species and communities (sections 18 and 18A)
 Listed migratory species (sections 20 and 20A)
 Protection of the environment from nuclear actions (sections 21 and 22A)
 Commonwealth marine environment (sections 23 and 24A)
 Great Barrier Reef Marine Park (sections 24B and 24C)
 A water resource, in relation to coal seam gas development and large coal mining development (sections
24D and 24E)
 The environment, if the action involves Commonwealth land (sections 26 and 27A), including:
o

actions that are likely to have a significant impact on the environment of Commonwealth
land (even if taken outside Commonwealth land);

o

actions taken on Commonwealth land that may have a significant impact on the
environment generally;

 The environment, if the action is taken by the Commonwealth (section 28)
 Commonwealth Heritage places outside the Australian jurisdiction (sections 27B and 27C)
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You may still make a referral if you believe your action is not going to have a significant impact, or if you are
unsure. This will provide a greater level of certainty that Commonwealth assessment requirements have been
met.
To help you decide whether or not your proposed action requires approval (and therefore, if you should make
a referral), the following guidance is available from the Department’s website:
 the Policy Statement titled Significant Impact Guidelines 1.1 – Matters of National Environmental
Significance. Additional sectoral guidelines are also available.
 the Policy Statement titled Significant Impact Guidelines 1.2 - Actions on, or impacting upon,
Commonwealth land, and actions by Commonwealth agencies.
 the Policy Statement titled Significant Impact Guidelines: Coal seam gas and large coal mining
developments—Impacts on water resources.
 the interactive map tool (enter a location to obtain a report on what matters of NES may occur in that
location).
Can I refer part of a larger action?

In certain circumstances, the Minister may not accept a referral for an action that is a component of a larger
action and may request the person proposing to take the action to refer the larger action for consideration
under the EPBC Act (Section 74A, EPBC Act). If you wish to make a referral for a staged or component referral,
read ‘Fact Sheet 6 Staged Developments/Split Referrals’ and contact the Referrals Gateway (1800 803 772).
Do I need a permit?

Some activities may also require a permit under other sections of the EPBC Act or another law of the
Commonwealth. Information is available on the Department’s web site.
Is your action in the Great Barrier Reef Marine Park?
If your action is in the Great Barrier Reef Marine Park it may require permission under the Great Barrier Reef
Marine Park Act 1975 (GBRMP Act). If a permission is required, referral of the action under the EPBC Act is
deemed to be an application under the GBRMP Act (see section 37AB, GBRMP Act). This referral will be
forwarded to the Great Barrier Reef Marine Park Authority (the Authority) for the Authority to commence its
permit processes as required under the Great Barrier Reef Marine Park Regulations 1983. If a permission is not
required under the GBRMP Act, no approval under the EPBC Act is required (see section 43, EPBC Act). The
Authority can provide advice on relevant permission requirements applying to activities in the Marine Park.
The Authority is responsible for assessing applications for permissions under the GBRMP Act, GBRMP
Regulations and Zoning Plan. Where assessment and approval is also required under the EPBC Act, a single
integrated assessment for the purposes of both Acts will apply in most cases. Further information on
environmental approval requirements applying to actions in the Great Barrier Reef Marine Park is available from
http://www.gbrmpa.gov.au/ or by contacting GBRMPA's Environmental Assessment and Management Section
on (07) 4750 0700.
The Authority may require a permit application assessment fee to be paid in relation to the assessment of
applications for permissions required under the GBRMP Act, even if the permission is made as a referral under
the EPBC Act. Further information on this is available from the Authority:
Great Barrier Reef Marine Park Authority
2-68 Flinders Street PO Box 1379
Townsville QLD 4810
AUSTRALIA
Phone: + 61 7 4750 0700
Fax: + 61 7 4772 6093
www.gbrmpa.gov.au
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What information do I need to provide?
Completing all parts of this form will ensure that you submit the required information and will also assist the
Department to process your referral efficiently. If a section of the referral document is not applicable to your
proposal enter N/A.
You can complete your referral by entering your information into this Word file.
Instructions

Instructions are provided in blue text throughout the form.
Attachments/supporting information

The referral form should contain sufficient information to provide an adequate basis for a decision on the likely
impacts of the proposed action. You should also provide supporting documentation, such as environmental
reports or surveys, as attachments.
Coloured maps, figures or photographs to help explain the project and its location should also be submitted
with your referral. Aerial photographs, in particular, can provide a useful perspective and context. Figures
should be good quality as they may be scanned and viewed electronically as black and white documents. Maps
should be of a scale that clearly shows the location of the proposed action and any environmental aspects of
interest.
Please ensure any attachments are below three megabytes (3mb) as they will be published on the
Department’s website for public comment. To minimise file size, enclose maps and figures as separate files if
necessary. If unsure, contact the Referrals Gateway (email address below) for advice. Attachments larger than
three megabytes (3mb) may delay processing of your referral.
Note: the Minister may decide not to publish information that the Minister is satisfied is commercial-inconfidence.
How do I pay for my referral?
From 1 October 2014 the Australian Government commenced cost recovery arrangements for environmental
assessments and some strategic assessments under the EPBC Act. If an action is referred on or after 1 October
2014, then cost recovery will apply to both the referral and any assessment activities undertaken. Further
information regarding cost recovery can be found on the Department’s website.

Payment of the referral fee can be made using one of the following methods:


EFT Payments can be made to:



BSB: 092-009
Bank Account No. 115859
Amount: $7352
Account Name: Department of the Environment.
Bank: Reserve Bank of Australia
Bank Address: 20-22 London Circuit Canberra ACT 2601
Description: The reference number provided (see note below)



Cheque - Payable to “Department of the Environment”. Include the reference number provided (see note
below), and if posted, address:



The Referrals Gateway
Environment Assessment Branch
Department of the Environment
GPO Box 787
Canberra ACT 2601
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Credit Card



Please contact the Collector of Public Money (CPM) directly (call (02) 6274 2930 or 6274 20260 and
provide the reference number (see note below).



Note: in order to receive a reference number, submit your referral and the Referrals Gateway will email
you the reference number.

How do I submit a referral?
Referrals may be submitted by mail or email.
Mail to:
Referrals Gateway
Environment Assessment Branch
Department of Environment
GPO Box 787
CANBERRA ACT 2601


If submitting via mail, electronic copies of documentation (on CD/DVD or by email) are required.



Email to: epbc.referrals@environment.gov.au

 Clearly mark the email as a ‘Referral under the EPBC Act’.
 Attach the referral as a Microsoft Word file and, if possible, a PDF file.
 Follow up with a mailed hardcopy including copies of any attachments or supporting reports.

What happens next?
Following receipt of a valid referral (containing all required information) you will be advised of the next steps in
the process, and the referral and attachments will be published on the Department’s web site for public
comment.
The Department will write to you within 20 business days to advise you of the outcome of your referral and
whether or not formal assessment and approval under the EPBC Act is required. There are a number of
possible decisions regarding your referral:
The proposed action is NOT LIKELY to have a significant impact and does NOT NEED approval

No further consideration is required under the environmental assessment provisions of the EPBC Act and the
action can proceed (subject to any other Commonwealth, state or local government requirements).
The proposed action is NOT LIKELY to have a significant impact IF undertaken in a particular manner

The action can proceed if undertaken in a particular manner (subject to any other Commonwealth, state or
local government requirements). The particular manner in which you must carry out the action will be
identified as part of the final decision. You must report your compliance with the particular manner to the
Department.
The proposed action is LIKELY to have a significant impact and does NEED approval

If the action is likely to have a significant impact a decision will be made that it is a controlled action. The
particular matters upon which the action may have a significant impact (such as World Heritage values or
threatened species) are known as the controlling provisions.
The controlled action is subject to a public assessment process before a final decision can be made about
whether to approve it. The assessment approach will usually be decided at the same time as the controlled
action decision. (Further information about the levels of assessment and basis for deciding the approach are
available on the Department’s web site.)
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The proposed action would have UNACCEPTABLE impacts and CANNOT proceed

The Minister may decide, on the basis of the information in the referral, that a referred action would have
clearly unacceptable impacts on a protected matter and cannot proceed.
Compliance audits

If a decision is made to approve a project, the Department may audit it at any time to ensure that it is
completed in accordance with the approval decision or the information provided in the referral. If the project
changes, such that the likelihood of significant impacts could vary, you should write to the Department to
advise of the changes. If your project is in the Great Barrier Reef Marine Park and a decision is made to
approve it, the Authority may also audit it. (See “Is your action in the Great Barrier Reef Marine Park,” p.2, for
more details).

For more information
 call the Department of the Environment Community Information Unit on 1800 803 772 or
 visit the web site http://www.environment.gov.au/topics/about-us/legislation/environmentprotection-and-biodiversity-conservation-act-1999
All the information you need to make a referral, including documents referenced in this form, can be accessed
from the above web site.
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Referral of proposed action
Project title:

Rocla - Sand Mining Proposal
Mining Lease 70/915 Banksia Road, Wellard, Western Australia

1 Summary of proposed action
1.1

Short description

Rocla Pty Ltd (the proponent) intends to mine the sand resource located on Reserve 24784 (Lot
53) and Reserve 32621 (Lot 1320), Banksia Road, Wellard, in the City of Kwinana, Western
Australia (Figure 1). The mining activity will be proceeded by remediation of contamination on
the site from previous use as a rifle range including the removal of lead and clay pigeon
fragments from the soil. The sand resource will then be extracted for use as concrete sand
(Figure 2).
1.2

1.3

Latitude and longitude

Location point

Latitude

Longitude

SE Corner
SW Corner
NE Corner

-32.2671
-32.2671
-32.2631

115.8846
115.8788
115.8844

NW Corner
Central East Point

-32.2626
-32.2656

115.8803
115.8859

Locality and property description

The proposed mining site is Reserve 24784 (Lot 53) and Reserve 32621 (Lot 1320), Banksia
Road, Wellard, in the City of Kwinana, approximately 34km south of the Perth Central Business
District (Figure 1). The site is situated 3km east of the Kwinana Freeway.
1.4

Size of the development
footprint or work area
(hectares)

The mining footprint will be 17.35ha of which 16.25ha are
vegetated.

1.5

Street address of the site

Lot 53 and Lot 1320 Banksia Road, Wellard Western Australia

1.6

Lot description

Reserve 24784 Banksia Road, Wellard, known as Lot 1320 on Deposited Plan 180582, Volume LR
3088, Folio 531 and Reserve 32621 Banksia Road, Wellard (Rifle Range) known as Lot 53 on
Deposited Plan 43098, Volume LR 3088, Folio 401 (Attachment 1)
1.7

Local Government Area and Council contact (if known)

Local Government:

City of Kwinana
Manager of Planning and Building
PO Box 21, Kwinana WA 6966

Approving Authority: Department of Mines and Petroleum
Mike Freeman
Mineral House
100 Plain Street
EAST PERTH WA 6000
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1.8

Time frame

Mining operations are expected to commence in 2015 and be completed within 10 to 12 years.
1.9

1.10

Alternatives to proposed
action



Alternative time frames etc



No
Yes, you must also complete section 2.2
No
Yes, you must also complete Section 2.3. For each alternative,
location, time frame, or activity identified, you must also complete
details in Sections 1.2-1.9, 2.4-2.7 and 3.3 (where relevant).

1.11

1.12

No

State assessment

Component of larger action




Yes, you must also complete Section 2.5
No
Yes, you must also complete Section 2.7

1.13

Related actions/proposals



No
Yes, provide details:

1.14

1.15

Australian Government
funding



Great Barrier Reef Marine
Park



No
Yes, provide details:
No
Yes, you must also complete Section 3.1 (h), 3.2 (e)
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2 Detailed description of proposed action
2.1 Description of proposed action

The proposal is for Rocla Pty Ltd (Rocla) to commence a lead remediation program and sand
extraction in two reserves in Wellard. The site consists of:
1.
2.

Reserve 24784 Banksia Road, Wellard, known as Lot 1320 on Deposited Plan 180582,
Volume LR 3088, Folio 531.
Reserve 32621 Banksia Road, Wellard (Rifle Range) known as Lot 53 on Deposited Plan
43098, Volume LR 3088, Folio 401.

The site has previously been utilised as a rifle and range and as a result the land has been
contaminated with lead shot and clay pigeon fragments. The site has been classified under the
Western Australian Contaminated Sites Act 2003 as "possibly contaminated - investigation required".
A memorial has been registered against both Certificates of Title (Attachment 2). The proponent has
commissioned a Remedial Action and Management Plan (Attachment 3) to ensure the site is
remediated correctly, in accordance with the conditions as stated in the grant of the mining lease.
Subsequent to the remediation program the proposal is for a sand mining operation. The proposed
mine will deliver to the Southern Metropolitan Region, including the Town of Kwinana, a much
needed reliable concrete sand resource for approximately the next 12 years.
The proposed action will be undertaken as outlined below.
1.

Setting up site infrastructure.

Road access and an area for site compound located within the existing rifle range site on the
property will be established. This will involve creating a proper crossover onto Banksia Road and
hard standing a compound area with limestone. The compound will contain a portable site office,
portable ablutions, parking for employee’s vehicles and storage for the mobile equipment on site
after hours. The screening plant to be used in the remediation program will also be located on a
limestone hardstand area to mitigate the risk of lead contamination in the screening area as per the
remediation plan (Attachment 3). No fuel or oils will be kept on site. The staging for this operation
is provided in Attachment 3 and has been designed to ensure the remediation of the site is done in
the safest manner possible.
2.

Clearing in areas that are contaminated

The areas as shown in the report from SLR Consulting (Attachment 3) that are contaminated will be
cleared first so the remediation can be undertaken. The remediation process is outlined in
Attachment 3. All screened waste and topsoil that is contaminated will be transported by suitably
trained contractors and be deposited in a licensed waste facility.
3.

Initial clearing in areas that are not contaminated.
a. Clearing of areas of the site that are not contaminated will be carried out in 2-3 hectare
increments. Stripped materials will be directly transferred to a mined out area ready for
rehabilitation.
b. The underlying 500mm of topsoil will be re-spread from previous stockpiles created as
described above.
c. The 500mm layer of overburden will be stockpiled for use in the next rehabilitation area.
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4.

Mining
a. The mining process is carried out using a mobile Finlay 683 screening plant and a Volvo 150E
front end loader or similar. The sand is won from the face, processed through the screen to
remove roots and other oversize material, and then stockpiled for resale as concrete sand.
b. An water cart will be stationed permanently at the site to reduce dust from roads and where
necessary water open areas of the site on windy days.
c. The screening plant is licensed by DER for mobile screening operations in the Perth area.
d. A survey will be carried out on-site to determine that the final proposed levels are being
adhered to.
e. In areas where the face heights exceed 5-6 metres, the site will be benched to allow safe
operation. The material from the top bench will be pushed over the lower bench. This then
allows selective mining from both benches and the raw material will be mixed appropriately
during the screening process to ensure consistent product.
f. The stockpiles will be located adjacent to a limestone haul road which will be established to
allow road vehicles to access the site for pickup of product. This road will be progressively
extended through the mining area as required.
g. The small amount of waste material produced through the screening process is mixed with
overburden and used to re-contour the site.

2.2 Alternatives to taking the proposed action

There are no alternatives to this proposal. The Do Nothing alternative would result in the site
remaining contaminated with lead and an important concrete sand resource untapped. Additionally
groundwater is at risk from the existing contamination that would be remediated as part of this
proposal.
2.3 Alternative locations, time frames or activities that form part of the referred action

There are no alternative locations or timeframes associated with this proposal.
2.4 Context, planning framework and state/local government requirements

Reserve 24784 was vested as a sand quarry for many years because the Department of Lands which
later became the Department of Land Administration (DOLA) recognised the quality of the sand and
its potential. In 1974 the rifle range on the adjoining Reserve 32621, was transferred to the Sand
Quarry Reserve and consequently the classification of the reserve went from Sand Quarry to
Recreation as it was a Rifle Range at that time.
Concrete Sand Supply
The Western Australian Planning Commission (WAPC) Statement of Planning Policy No. 2.4, Basic
Raw Materials (2000) has listed the resource on the site as a priority resource.
It is generally recognised that there is a shortage of resources of concrete sand in the Perth
Metropolitan area (CCI, 2007). Unfortunately much of the available sand resource for the south
metropolitan region is land zoned for future urban development. The reserves at Wellard will ensure
an affordable supply of concrete sand to Perth for approximately an additional twelve years. The
project will supply additional resource of concrete sand to the Metropolitan area at a relatively low
cost.
The supply position for the WA Market is that high quality concrete sands resources have
deteriorated to a point where urgent decisions are required regarding their future. Price rises are
considered to be inevitable and will rapidly affect the cost of concrete for construction and building
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industries in Perth’s future. At the current projection, this change is expected to be sudden unless
new supplies do not progressively come online over an extended period of time.
Mining Lease
An application for a mining lease under the Mining Act 1978 (WA) is lodged at an office of the Mining
Registrar and application details advertised, in accordance with the Mining Act. An Application for a
Mining Lease for the proposed mining in the referral area was granted by the Western Australian
Minister for Mines and Petroleum on 8 November 2012 (Attachment 4). The Grant has several
conditions that must be met prior and during mining.
Mining Proposal
Exploration and mining titles in Western Australia are granted in accordance with the Mining Act
1978 (WA). The Department of Mines and Petroleum (DMP) administers this Act. Under the Mining
Act 1978 (WA) the Mining Proposal is required to detail all matters relating to the environmental
management of the proposed project. The Mining Proposal must provide a detailed description of
both the proposed project and the existing environment in which it will take place. Besides the
natural environment, the description includes relevant aspects of the social environment like
Aboriginal sites, heritage issues, community values and other existing land uses. Using this
information, the Mining Proposal is then assessed the environmental impacts arising from the
project, determine which are likely to be significant, and then present the environmental
management commitments the company will undertake to manage and ameliorate all these
significant effects.
A Mining Proposal addressing the Conditions of the Mining Lease has been lodged with the DMP
pursuant to the Mining Act 1978 (WA).
2.5 Environmental impact assessments under Commonwealth, state or territory legislation

Under a Memorandum of Understanding with the Western Australian Environmental Protection
Authority (EPA) The Department of Mines and Petroleum (DMP) may seek advice from the Office of
the Environmental Protection Authority (OEPA). OEPA provides advice to the DMP and proponents in
relation to proposals, assesses proposals against the requirements of the Environmental Protection
Act 1986 (WA) (EP Act), and administers the EP Act (1986) on behalf of the EPA. The Western
Australian Department of Environmental Regulation (DER) also issues works licenses under Part V of
the EP Act.
The proposal was referred to the EPA in March 2009. The EPA determination, released on 19 May
2009, was ‘Not Assessed’ (Attachment 5). The decision on the Level of Assessment was appealed
(Appeal 096/09) by the Casuarina Wellard Progress Association Inc. This was forwarded to the
Appeals Convenor’s Office and pursuant to Section 106 of the EP Act and a report was obtained from
the EPA on the matters raised in the appeal. This was forwarded to the Western Australian Minister
for the Environment and the appeal was dismissed on 24 May 2009 (Attachment 6).
In accordance with section 20 of the Environmental Protection Act 1986, the DMP has been
delegated authority for the administration of applications to clear native vegetation for mineral and
petroleum activities regulated under the Mining Act 1978. A Clearing Application has been lodged
with the DMP.
2.6 Public consultation (including with Indigenous stakeholders)

A Community Consultation Group will be established in relation to the Wellard Sand Mining Project.
The Provisional Terms of Reference have been agreed with the City of Kwinana. The Terms of
Reference include the objectives of the Group, outlines the intended composition of the Group, and
specifies the meeting schedule.
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Overall the Community Consultation Group will provide the opportunity for members to identify
issues of concern, recommend mitigation strategies, and provide Rocla with feed-back on the
implications and community impacts of the mining operations.
The referral of the project to the EPA was subject to statutory public comment periods.
2.7 A staged development or component of a larger project

The proposed development is not part of a staged development and is not a component of a larger
action.
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3 Description of environment & likely impacts
3.1 Matters of national environmental significance
3.1 (a) World Heritage Properties
Description

There are no World Heritage Properties in the referral area
Nature and extent of likely impact

Not Applicable
3.1 (b) National Heritage Places
Description

There are no National Heritage Places on the site. There are four sites registered on the Register of
National Estate (RNE) listed on the Protected Matters Search Tool Report (Attachment 7) that are some
distance from the site. These were:





Bollard Bulrush Swamp, 3.5km to the west;
Modong Nature Reserve, 3km to the north-north-east;
Beeliar Regional Park and Adjacent Areas, 5km to the north-west; and
Banksia Road Nature Reserve, 620m to the north-east (Figure 3).

DoE applies the following to sites registered on the RNE:

The place was entered in the RNE prior to its closure in 2007. The existence of an entry for a
place in the RNE does not in itself create a requirement to protect the place under
Commonwealth law. Nevertheless, information in the register may continue to be current and
may be relevant to statutory decisions about protection (DoE, 2014).
As the Register of the National Estate is no longer a statutory list and none of the sites have been
transferred to the National Heritage List or the Commonwealth Heritage List as recognised by the EPBC
Act, they are not protected under this act.
Nature and extent of likely impact

Not Applicable
3.1 (c) Wetlands of International Importance (declared Ramsar wetlands)
Description

There are no Wetlands of International Importance on the site.
The Protected Matters Search Tool Report indicates that the site is:




Upstream from the Ramsar listed Becher Point Wetlands (17km south-west of the referral area);
Within 10km (of the 5km search buffer) of Ramsar listed Forrestdale and Thomson’s lakes
(12km to the north-east and 12km to the north-west respectively); and
Upstream from the Ramsar listed Peel-Yalgorup system which is 35km to the south.
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Nature and extent of likely impact

The previous land use of the site as a rifle range has the potential to impact on groundwater quality
with increased levels of lead. The risk will be ameliorated during the remediation process on the site.
Groundwater quality is highly unlikely to be impacted by the subsequent mining of the site.
Groundwater flow is to the south-west and then to the west so there are no Wetlands of International
Importance directly downstream.
There are no direct or indirect surface water flows between the site and the Ramsar sites or to major
tributaries such as the Serpentine River. The sand on the site is highly permeable and the mining of
the site will not create any overland flows. The subsequent development on the site will be designed in
accordance with Better Urban Water Management (WAPC, 2008) and stormwater will be retained and
infiltrated on-site up to and including the 1 in 100 ARI.
Therefore the proposed development of the Referral Area will not impact on any Wetlands of
International Importance.
3.1 (d) Listed threatened species and ecological communities
Description

Threatened Species
The Protected Matters Search Tool Report (Attachment 7) identified 25 Threatened Species of birds,
insects, mammals and plants as potentially occurring in the Referral Area. Additionally a search of the
Western Australian Department of Parks and Wildlife Naturemap Database was undertaken to
determine is any additional species listed under the EPBC Act were potentially present on the site
(Attachment 8). In 2008 a Level 1 fauna risk assessment was undertaken by Coffey Environments P/L
(Attachment 9). The methodology used for this assessment was consistent with EPA Guidance
Statement 56, Terrestrial Fauna Surveys for Environmental Impact Assessment in Western Australia
(EPA, 2004)
Table 1 lists the species that were identified in the Protected Matters Search Tool Report, Naturemap
Report and the Level 1 Fauna Survey that are potentially are present on the site and their likelihood of
being present on the site.
Table 1: Threatened Species Identified in the Protected Matters Search Tool Report which are
Potentially Present in the Referral Area

Species Name

Common Name

Calyptorhynchus banksii
naso
Calyptorhynchus baudinii
Calyptorhynchus latirostris

Forest Red-tailed BlackCockatoo
Baudin's Black-Cockatoo
Carnaby’s Black Cockatoo

EPBC
Status

Likelihood of
Occurrence

Vulnerable

Known

Vulnerable
Endangered

Possible
Known

A Black Cockatoo Habitat Survey was undertaken by PGV Environmental in 2014 in alignment with the

EPBC Act referral guidelines for three threatened Black Cockatoo species: Carnaby’s cockatoo
(endangered) Calyptorhynchus latirostris Baudin’s cockatoo (vulnerable) Calyptorhynchus baudinii
Forest red-tailed Black Cockatoo (vulnerable) Calyptorhynchus banksii naso (SEWPaC, 2012). The
habitat assessment concluded that Black Cockatoos could use the site however there was no evidence
of foraging, roosting or breeding (Attachment 10).

Pursuant to Section 18 and 18A of the EPBC Act Calyptorhynchus latirostris (Carnaby’s Black Cockatoo),
Calyptorhynchus banksii naso (Forest Red-tailed Black-Cockatoo) and Calyptorhynchus baudinii
(Baudin's Black-Cockatoo) could potentially be impacted by the proposed remediation and sand mining
operation.
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The Referral area does not contain suitable habitat for the remaining threatened fauna species listed on
the Protected Matters Search Tool (Attachment 7) and Naturemap Report (Attachment 8). The reasons
for these conclusions are in Table 2 and have been determined from known habitats for species and
the results of the Level 1 Fauna Risk Assessment (Attachment 9).
Table 2: Threatened Fauna Species Identified Protected Matters Search Tool Report that are Highly
Unlikely to be Present in the Referral Area

Species Name

Common Name

Reason species is not considered to be in the
referral area

Birds

Botaurus
poiciloptilus

Australasian
Bittern

Leipoa ocellata

Malleefowl

Rostratula australis

Australian Painted
Snipe

Sternula nereis
nereis

Australian Fairy
Tern

The Australasian Bittern occurs mainly in densely
vegetated freshwater wetlands and, rarely, in estuaries or
tidal wetlands (DoE, 2015).
Malleefowl are largely confined to arid and semi-arid
woodland that is dominated by mallee eucalypts (DPaW,
2014a) which are not present on the site.
Australian Painted Snipe is a stocky wading bird that
generally inhabits shallow terrestrial freshwater
(occasionally brackish) wetlands, including temporary and
permanent lakes, swamps and claypans (DoE, 2015).
There is no suitable habitat on the site.
The Fairy Tern (Australian) nests on sheltered sandy
beaches, spits and banks above the high tide line and
below vegetation (DoE, 2015).

Mammals

Dasyurus geoffroii

Chuditch, Western
Quoll

Pseudocheirus
occidentalis

Western Ringtail
Possum

Setonix brachyurus

Quokka

The Chuditch have been known to occupy a wide range of
habitats including woodlands, dry sclerophyll forests,
riparian vegetation, beaches and deserts. They are
opportunistic feeders, and forage on the ground at night,
feeding on invertebrates, small mammals, birds and
reptiles (DoE, 2015). No recent records and presence of
introduced predators such as cats and foxes make it
highly unlikely this species is present on the site.
The Western Ringtail Possum is a medium sized nocturnal
marsupial. This species occurs in and near coastal
Peppermint Tree (Agonis flexuosa) forest and Tuart
(Eucalyptus gomphocephala) dominated forest with a
Peppermint Tree understorey (DoE, 2015). The
woodlands on the site are not the preferred habitat of this
species.
Quokkas were originally very common on the Swan
Coastal Plain, however, their distribution is now limited to
Rottnest Island and a few isolated areas in the south-west
of WA. On the mainland, they prefer densely vegetated
areas around wetlands and streams, whereas on Rottnest
Island they inhabit low scrubby coastal vegetation where
water is not readily available year-round. Quokkas breed
once a year and produce a single joey. They are
herbivorous, and feed on leaves, bark, succulent plants
and grasses (DoE, 2015). Quokkas are thought to be
locally extinct in the referral area and are highly unlikely
to be present.

The flora species identified in the Protected Matters Search Tool Report and their preferred habitat are
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listed in Table 3. There were no additional species identified in the Naturemap Report (Attachment xx).
None of the species identified are likely to occur on the site and the reasons for this have been
determined from the preferred habitats and the results of the Level 2 Flora and Vegetation Survey
undertaken for the site by RPS and Coffey Environments (Attachment 11) in accordance with Guidance
Statement No. 51 Terrestrial Flora and Vegetation Surveys for Environmental Impact Assessment in
Western Australia (EPA, 2004b).
Table 3: Threatened Flora Species Identified Protected Matters Search Tool Report that
are Highly Unlikely to be Present in the Referral Area
Preferred habitat and reason species is not
Species Name
Common Name
considered to be in the referral area
Plants
The Slender Andersonia prefers white/grey sand, sandy
clay, gravelly loam near winter wet swamps. The site
Slender
Andersonia gracilis
does not contain any winter wet areas and this species is
Andersonia
highly unlikely to be present (DPaW, 2014). The Flora
Survey did not record this species (Attachment 11).
The King Spider-orchid grows in well-drained, deep sandy
soils in low mixed woodlands of Banksia, Western Sheoak
and Jarrah with lush undergrowth (DoE, 2014). The soils
King (Grand)
Caladenia huegelii
on the site are not the deep sandy soils preferred by this
Spider Orchid
species therefore this species is highly unlikely to occur.
The Flora Survey did not record this species (Attachment
11).
This species grows in salt flats and wet areas (DPaW,
Centrolepis
2014) which are not present on the site. The Flora
caespitosa
Survey did not record this species (Attachment 11).
The Muchea Bell prefers grey-white sand on swampy,
seasonally wet sites near Muchea (DPaW, 2014) this
Darwinia foetida
Muchea Bell
species has not been recorded outside of the Muchea
area.
Diuris micrantha
Dwarf Bee Orchid The Dwarf Bee Orchid grows in brown loamy clay and
Winter-wet swamps, in shallow water which is not the
habitat found on the site. The Flora Survey did not record
this species (Attachment 11).
This species prefers grey-black sand and grows in moist
Purdie’s Donkey
winter-wet swamps (DPaW, 2014) which are not located
Diuris purdiei
Orchid
on the site. The Flora Survey did not record this species
(Attachment 11).
The Glossy-leafed Hammer-orchid prefers low-lying
Glossy-leafed
situations adjoining winter-wet swamps. This species
Drakaea elastica
Hammer-orchid,
does not survive in disturbed areas and is highly unlikely
Praying Virgin
to be present on the site. The Flora Survey did not record
this species (Attachment 11).
The Dwarf Hammer-orchid is usually found on cleared
Dwarf Hammerfirebreaks or open sandy patches that have been
Drakaea micrantha
orchid
disturbed (DoE, 2014). The Flora Survey did not record
this species (Attachment 11)..
This species is found on light coloured sandy soils over
laterite in gently sloping heathlands and open mallee
Eucalyptus
Cadda Road
woodland over shrubland (DPaW, 2014) which are not the
balanites
Mallee
soils or vegetation types on the site. The Flora Survey did
not record this species (Attachment 11).
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Species Name

Common Name

Grevillea curviloba
subsp. incurva

Narrow curvedleaf Grevillea

Lepidosperma
rostratum

Beaked
Lepidosperma

Synaphea sp.

Fairbridge Farm

Synaphea stenoloba
Tetraria
australiensis

Verticordia plumosa
var. pleiobotrya

Selena's Synaphea

Dwellingup
Synaphea

Southern Tetraria

Narrow-petalled
Featherflower

Preferred habitat and reason species is not
considered to be in the referral area
This species prefers sand, sandy loam in winter-wet heath
(DPaW, 2014) which is not present on the site and the
species has not been recorded in the flora survey
(Attachment 11).
The Beaked Lepidosperma grows in sandy, wet areas
(DoE, 2015) but has not been recorded on the site
(Attachment 11).
Selena’s Synaphea occurs on sandy with lateritic pebbles
near winter-wet flats in low woodland with weedy grasses
(DPaW, 2014) which are not present on the site. The
Flora Survey did not record this species (Attachment 11).
This species prefers sandy or sandy clay soils. Winter-wet
flats, granite (DPaW, 2014) which are not on the site.
The Flora Survey did not record this species (Attachment
11).
The Southern Tetraria occurs in grey sand over clay;
sandy or clayey lateritic soils. Winter-wet swampy
depressions (DPaW, 2014) which are not present on the
site. The Flora Survey did not record this species
(Attachment 11).
The Narrow-petalled Featherflower grows in seasonally
inundated swamps, road verges (DPaW, 2014) which do
not occur on the site. The Flora Survey did not record
this species (Attachment 11).

Threatened Ecological Communities
No Threatened Ecological Communities (TECs) listed under the EPBC Act have been identified in the
referral area (Attachment 11).
Nature and extent of likely impact

Development of the Referral area will involve the following impact on Black Cockatoos:



The clearing of 16.25ha of foraging habitat from vegetation made up of Marri, Jarrah and
Banksia trees.
The clearing of up to 5 individual potential breeding trees with a diameter greater than 500mm
(Jarrah).

The level of significance of the potential impact on Black Cockatoo species is assessed below using the
definitions in EPBC Act Black Cockatoo Referral Guidelines for Three Threatened Black Cockatoo Species
(Carnaby’s Cockatoo, Baudin’s Cockatoo and Forest Red-tail Black Cockatoo) (SEWPaC, 2011) which are
referred to below as the Black Cockatoo Referral Guidelines.

Foraging
There are seven native flora species recorded on the site that are recognised as foraging habitat for
Black Cockatoos (Valentine and Stock, 2008; Groom, 2011). No evidence of foraging was identified by
PGV Environmental (Attachment 10) such as characteristic chewing marks on discarded Marri nuts and
Banksia cones.
According to Table 3 in the Black Cockatoo Referral Guidelines the clearing of more than 1ha of quality
foraging habitat has a high risk of causing a significant impact. Degradation of more than 1ha of
habitat by such things as altered hydrology or fire regimes has an uncertain risk. The significance of
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degradation depends on the type of degradation and the quality of the habitat.
The Black Cockatoo Referral Guidelines do not specify what constitutes ‘quality’ foraging habitat apart
from stating that it refers to the use of the habitat by Black Cockatoos rather than the overall quality of
the vegetation which would normally be described using understorey as well as tree canopy.
A foraging value was assigned to the vegetation types in the Referral Area using PGV Environmental’s
Foraging Value Matrix which is Very Good Foraging Habitat, although the actual food resource on the
site was diminished due to previous fire activity. The foraging habitat is found in all of the vegetated
areas on the site and therefore the proposed remediation and sand mining program will result in the
loss of 16.25ha of quality foraging habitat.

Breeding
The site is within the breeding range of Carnaby’s Black Cockatoos and Forest Red-tailed Black
Cockatoos. According to Table 3 in the Black Cockatoo Referral Guidelines the clearing of any known
nesting tree has a high risk of being a significant impact. Any known nesting tree is defined in the
Guidelines as any existing tree in which breeding has been recorded or suspected. The closest known
nesting tree for Carnaby’s Black Cockatoo occurs approximately 4km from the referral area (DoP, 2011)
therefore there is no risk of a significant impact on a known nesting tree. The Black Cockatoo Habitat
Assessment did not record any breeding on the site.
The potential nesting tree species in the Referral area includes Jarrah and Marri trees with a suitable
hollow or with a diameter greater than 500mm regardless of whether the tree has a hollow or not
(SEWPaC, 2011). The site contains four Jarrah trees that are classified as potential breeding habitat
(known species that can be breeding habitat with a DBH greater than 500mm) three of which
contained hollows. One Jarrah that had a DBH of 40mm but had hollows present and was recorded by
Coffey Environments as a habitat tree.
The risk of a significant impact on Black Cockatoos breeding is considered Low as there are significant
reserves surrounding the site and the potential breeding habitat on the site is 5 trees (Attachment 4).

Roosting
The Black Cockatoo Referral Guidelines consider the clearing of a known roosting site as a high risk of
being a significant impact. The Department of Planning Latitude/Longitude of important and known
habitat sites for Carnaby’s Cockatoo (DoP, 2011) identifies no known roosting trees on the site. Known
roosting sites are located approximately 3.7km to the north in Casuarina (DoP, 2011). The Black
Cockatoo Habitat Assessment did not record any evidence of roosting on the site.
The risk of a significant impact on a known roosting site is considered to be Low.
Regional Context
There are seven Bush Forever sites within 5km of the site with a total area of 1,463ha (Figure 3).
These are described in the Black Cockatoo Assessment (Attachment 10) and all contain vegetation that
would be considered to be habitat for Black Cockatoos. The Bush Forever Sites are:








Bush
Bush
Bush
Bush
Bush
Bush
Bush

Forever
Forever
Forever
Forever
Forever
Forever
Forever

Site
Site
Site
Site
Site
Site
Site

353 (Banksia Road Nature Reserve, Peel Estate) – 32.3ha
68 (Jackson Road Bushland, Peel Estate) – 19.3ha
70 (Duckpond Bushland, Peel Estate) – 8.8ha
273 (Casuarina Prison Bushland, Casuarina) – 116.9ha
348 (Modong Nature Reserve and Adjacent Bushland, Oakford) – 242ha
349 (Leda and Adjacent Bushland, Leda) – 959.8ha
272 (Sicklemore Road Bushland, Parmelia/Casuarina) – 84.6ha
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3.1 (e) Listed migratory species
Description

The Protected Matters Search Tool Report and Naturemap Report (Attachments 6 and 7) listed 13
Migratory Species as potentially occurring in the Referral Area. The species identified and likelihood of
each species being present and/or utilising the site was determined are listed in Table 7.
Table 7: Migratory Species in the Protected Matters Search Tool Reports as being Possibly
Present on the Site.
Likelihood of
Species
Common
EPBC
Preferred Habitat
being present or
Name
Name
Status
utilising the site
The Common Sandpiper is mostly
Actitis
found around muddy margins or
hypoleucos
Common
Migratory
rocky shores. Generally the
(Also listed
No
Sandpiper
Marine
species forages in shallow water
as Tringa
and on bare soft mud at the
hypoleucos)
edges of wetlands (DoE, 2015).
No
Apus
Fork-tailed
Migratory
The Fork-tailed Swift is almost
May fly over the
pacificus
Swift
Marine
exclusively aerial (DoE, 2015).
Referral area
The Great Egret has been
reported in a wide range of
Migratory
Ardea alba
Great Egret
wetland habitats and usually
No
Wetland
frequents shallow waters (DoE,
2015).
This species forages away from
Unlikely
Migratory
water on low lying grasslands,
Ardea ibis
Cattle Egret
May fly over the
Wetland
improved pastures and croplands
Referral area
(DoE, 2015)
Curlew Sandpipers mainly occur
on intertidal mudflats in sheltered
coastal areas, such as estuaries,
Calidris
Curlew
Migratory
bays, inlets and lagoons, and also
No
ferruginea
Sandpiper
Marine
around non-tidal swamps, lakes
and lagoons near the coast, and
ponds in saltworks and sewage
farms (DoE, 2015)
The Red-necked Stint is mostly
found in coastal areas, including
Calidris
Red-necked Migratory
in sheltered inlets, bays, lagoons
No
ruficollis
Stint
Marine
and estuaries with intertidal
mudflats (DoE, 2015).
The White-bellied Sea-Eagle is
Whitefound in coastal habitats with
No
Haliaeetus
Migratory
Bellied Sealarge areas of open water,
May fly over the
leucogaster
Terrestrial
Eagle
especially those close to the seaReferral area
shore.

Merops
ornatus

Rainbow
Bee-eater

Migratory
Terrestrial

001 Referral of proposed action v October 2014

The Rainbow Bee-eater prefers
sandy soils and is most often
found near permanent water.

Unlikely
may intermittently
visit the site

Page 18 of 37

Species
Name

Common
Name

EPBC
Status

Rostratula
benghalensis
(sensu lato)

Painted
Snipe

Endangered
Migratory
Wetland

Pandion
haliaetus

Osprey

Marine

Thinornis
rubricollis

Hooded
Plover

Marine

Tringa
glareola

Wood
Sandpiper

Migratory
Marine

Tringa
nebularia

Common
Greenshank

Migratory
Marine

Likelihood of
being present or
utilising the site

Preferred Habitat
The Painted Snipe predominately
occurs on the eastern coast of
Australia and inhabits inland and
coastal shallow ephemeral and
permanent freshwater wetlands
particularly where there is a cover
of vegetation, including grasses
(DoE, 2015).
Ospreys occur in littoral and
coastal habitats and terrestrial
wetlands (DoE, 2015).
The Hooded Plover occurs in
coastal areas, on or near high
energy sandy beaches and feeds
on marine invertebrates (DoE,
2015).
The Wood Sandpiper uses wellvegetated, shallow, freshwater
wetlands, such as swamps,
billabongs, lakes, pools and
waterholes (DoE, 2015).
The Common Greenshank is a
wader and can be found in many
types of wetlands (DoE, 2015).

No

No

No

No

No

The site does not provide suitable habitat for any of the listed migratory species and none were
identified as being likely occur on the site in the Level 1 Fauna Risk Assessment (Attachment 9).
Nature and extent of likely impact

Not Applicable
3.1 (f) Commonwealth marine area
Description

There are no Commonwealth Marine areas on the site.
Nature and extent of likely impact

Not Applicable
3.1 (g) Commonwealth land
Description

The proposal will not impact on Commonwealth Land.
Nature and extent of likely impact

Not Applicable
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3.1 (h) The Great Barrier Reef Marine Park
Description

The site is not in the Great Barrier Reef Marine Park.
Nature and extent of likely impact

Not Applicable
3.1 (i) A water resource, in relation to coal seam gas development and large coal mining development
Description

The proposal is not a coal mining development
Nature and extent of likely impact

Not Applicable
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3.2 Nuclear actions, actions taken by the Commonwealth (or Commonwealth
agency), actions taken in a Commonwealth marine area, actions taken on
Commonwealth land, or actions taken in the Great Barrier Reef Marine Park
3.2 (a)

Is the proposed action a nuclear action?



No
Yes (provide details below)

If yes, nature & extent of likely impact on the whole environment

Not Applicable
3.2 (b)

Is the proposed action to be taken by the
Commonwealth or a Commonwealth
agency?



No
Yes (provide details below)

If yes, nature & extent of likely impact on the whole environment

3.2 (c)

Is the proposed action to be taken in a
Commonwealth marine area?



No
Yes (provide details below)

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(f))

3.2 (d)

Is the proposed action to be taken on
Commonwealth land?



No
Yes (provide details below)

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(g))

3.2 (e)

Is the proposed action to be taken in the
Great Barrier Reef Marine Park?



No
Yes (provide details below)

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(h))

Not Applicable
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3.3

Other important features of the environment

3.3 (a) Flora and fauna

Flora
A total of 176 plant taxa (including subspecies and varieties) representing 119 genera and 47 plant
families were recorded in the referral area. This total is comprised of 139 native species and 31
introduced (exotic) species. The weed species Zantedeschia aethiopica (Arum Lily) was recorded at
one location within the survey area and is listed as a category P1 Declared Plant species pursuant to
Section 37 of the Agricultural and Related Resources Protection Act 1976 [WA] (Attachment 11).
Three flora species recorded during the survey are listed as significant in the Bush Forever Significant
Flora of the Perth Metropolitan Region (Government of Western Australia, 2000), each species was
either recorded as a single individual plant or found only in very small numbers (<5 plants)
(Attachment 11).
Fauna
A Level 1 Fauna survey was undertaken in 2008 by Coffey Environments (Attachment 9) which
identified habitat for Black Cockatoos. The methodology used for the Level 1 Fauna survey
conducted on the site is consistent with EPA Guidance Statement 56, Terrestrial Fauna Surveys for
Environmental Impact Assessment in Western Australia (EPA, 2004). In addition to the species
discussed in Section 3.1 the Graceful Sun-moth was identified in the Level 1 Survey as potentially
being present on the site. Additional studies indicated the Sun-moth was not present on the site.
The habitat on the site varies. In the western third of the referral area there is some Excellent to
Very Good quality Low Woodland (Banksia and Allocasuarina), as well as at least three tree hollows
provide high fauna habitat value representative of the region. In contrast the eastern third of the
site has areas that are highly degraded which contain large amounts of rubbish. The middle section
of the site is largely in good condition (Attachment 9).
3.3 (b) Hydrology, including water flows

Surface Water
The site is highly permeable sand and therefore there are no overland flows of water. There are no
wetlands mapped on the site and no low lying areas that may have wetland attributes.
Groundwater
The groundwater in the regions is associated with the Jandakot Mound, however there are no
mapped systems under the site itself. The Perth Groundwater Atlas (2004) indicates that the site is
not on an area of development risk. The tenement is within the Geomorphic Wetlands GW/5 and the
Mundijong Drainage District DD/6 (DoIR, 2008).
The groundwater underlying the study area is at a depth ranging from approximately 13.5m-23.5m
below the surface moving in a westerly direction (DoE, 2004). Drainage at the sand deposit is
essentially through the porous sand with no wetland features occurring on the sand hill.
A bore will be required on site to service the water requirement for dust control. Annual
requirements are estimated at up to 60,000 KL and a licence will be sought from the Department of
Water prior to commencement of works. The water usage and therefore any potential impacts will
be regulated by the license. Any impact on surrounding bushland is highly unlikely.
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3.3 (c) Soil and Vegetation characteristics

Soil
The site is mapped as comprising the geological unit S8 (Gozzard, 1983). The geological unit S8 is
described below:
S8 – SAND – white to pale grey at surface, yellow at depth, fine to medium-grained,
moderately sorted, sub angular to sub rounded, minor heavy minerals, of eolian origin.
Churchward and McArthur (1978) have mapped the study area as the Bassendean Landforms and
Soils complex. The Bassendean Landforms and Soils complex is described below:
Bassendean – Sand plains with low dunes and occasional swamps; iron or humus podzols;
areas of complex steep dunes.
The soils have been mapped on the site as Bassendean B1 Phase (212Bs_B1) which are described as
extremely low to very low relief dunes, undulating sandplain and discrete sand rises. The soils are
deep bleached grey sands sometimes with a pale yellow B horizon or a weak iron-organic hardpan at
depths generally greater than 2m (DAFWA, 2014).
The sand resource has been evaluated and the resource is suitable for use as high grade concrete
sand in the premix concrete industry.
Jarrah Dieback (Phytophthora cinnamomi) is a soil borne pathogen that can impact on native
vegetation as well as the success of rehabilitation. A dieback survey was undertaken on the site in
June 2008 (Attachment 12). The site was mapped as having mostly un-infested areas that were able
to be protected (Attachment 12). The degraded area previously used as the rifle range was not able
to be mapped and there were two small outbreaks of dieback on the site that have been confirmed
by laboratory testing (Attachment 12).
The Acid Sulphate Soil (ASS) Risk in the Referral Area has been mapped as being Moderate to Low
(<3m from the surface) (Landgate, 2015). In 2009 the WAPC updated Planning Bulletin 64 to refer
to the WAPC Acid Sulphate Soils Planning Guidelines (WAPC, 2009) for the hierarchy of reporting
required for ASS. The WAPC Acid Sulphate Soils Planning Guidelines (WAPC, 2009) indicate that
“acid sulphate soils are technically manageable in the majority of cases”. ASS Investigation and, if
required, Management Plans should be prepared at subdivision stage once the detailed design of the
site is finalised. This will be undertaken in accordance with the Acid Sulphate Soils Guideline Series:
Identification and Investigation of Acid Sulphate Soils and Acidic Landscapes (DEC, 2009) and
Treatment and Management of Soils and Water in Acid Sulphate Soil Landscapes (DEC, 2011).
Vegetation

Bioregional Context
Western Australia supports 53 biogeographical subregions. The site is located in the Perth Subregion
of the Swan Coastal Plain. The Swan Coastal Plain Bioregion is a low-lying coastal plain, mainly
covered with woodlands.
It is dominated by Banksia (Banksia sp.) or Tuart (Eucalyptus
gomphocephala) on sandy soils, Swamp Sheoak (Casuarina obesa) on outwash plains and Paperbark
(Melaleuca sp.) in swampy areas (Attachment 11).
The Perth Subregion is composed of colluvial and Aeolian sands, alluvial river flats and coastal
limestone. The vegetation is dominated by heath and/or Tuart (Eucalyptus gomphocephala)
woodlands on limestone, Banksia (Banksia sp.) and Jarrah (Eucalyptus marginata) woodlands on
quaternary marine dunes of various ages and Marri (Corymbia calophylla) on colluvials and alluvials
(Attachment 11).
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The Perth Subregion includes a complex series of seasonal wetlands and also includes the many
islands found offshore from Perth. The subregional area is 1,333,901ha in size (McKenzie et al.,
2002).

Beard Mapping
According to Beard (1990) the vegetation of the site is located within the Drummond Botanical
Subdistrict of the Swan Coastal Plain Subregion. The Drummond Botanical Subdistrict is mainly
comprised of Banksia sp. low woodland on leached sands with Melaleuca (Melaleuca sp.) swamps
where ill-drained; woodland of Tuart (Eucalyptus gomphocephala), Jarrah (Eucalyptus marginata)
and Marri (Corymbia calophylla) on less leached soils (Attachment 11).

Vegetation Complexes
According to mapping by Heddle et al. (1980) the vegetation of the site and surrounding areas is
considered to be representative of the Bassendean Complex-Central and South. The vegetation
complex is described below:
Bassendean Complex-Central and South - Vegetation ranges from woodland of Jarrah (Eucalyptus
marginata) – Sheoak (Allocasuarina fraseriana) – Banksia (Banksia spp.) to low woodland of
Paperbark (Melaleuca spp.), and sedgelands on moister sites (Attachment 11).
There is approximately 27.7% of the pre-European extent of the Bassendean Complex-Central and
South remaining on the Swan Coastal Plain portion of the Perth Metropolitan Region (Local
Biodiversity Program, 2013).

Vegetation Types
Four vegetation types were identified within the survey area (Lot 53 and Lot 1320 respectively)
during the September/October 2007 survey. These included:





Low
Low
Low
Low

Woodland of Allocasuarina fraseriana, Banksia attenuata and Banksia menziesii;
Open Woodland of Allocasuarina fraseriana, Banksia attenuata and Banksia menziesii;
Woodland to Low Open Woodland of Banksia attenuata and Banksia menziesii; and
Open Woodland of Banksia attenuata and Banksia menziesii.

Lot 53 contained all four vegetation types, Lot 1320 contained three (Attachment 11).
3.3 (d) Outstanding natural features

There are no outstanding natural features in the referral area.
3.3 (e) Remnant native vegetation

The majority of the site is vegetated. The vegetation types and condition are discussed in other
sections in this referral.
3.3 (f) Gradient (or depth range if action is to be taken in a marine area)

The site is located on a sand hill ranging from approximately 39mAHD in the centre of the site to
22mAHD on the edges of the site.
3.3 (g) Current state of the environment

Existing and Potential Land Contamination
The use of the site as a rifle range and previous sand mining activity has resulted in approximately
1.1ha of the site being cleared.The area surrounding the rifle ranges has been contaminated with
lead. The following assay results were received from Analabs P/L, a commercial laboratory in Perth:
915-1: 35,635 ppm Pb
915-2: 19,461 ppm Pb
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915-3: 600 ppm Pb
The Contaminated Sites Management Series Assessment Levels for Soil, Sediment and Water
(DoE, 2003), states that the proposed Health Investigation Level for lead is 300 mg/kg or 300 ppm.
This is exceeded by all measurements and the site has been classified under the Contaminated Sites
Act 2003 as "possibly contaminated - investigation required".
It is clear that areas of the site have lead levels in excess of the health level guidelines. At this stage
it is unclear whether the lead has broken down sufficiently to enter into the groundwater.
The removal of the lead and clay pigeon fragments should have a positive impact on the reserve
making the reserve accessible and able to be utilised.
Vegetation Condition
The condition of the vegetation was assessed during the 2007 Flora and Vegetation survey
(Attachment 11) using the condition rating scale of Keighery (1994) published in Bush Forever
(Government of Western Australia, 2000). Keighery’s condition rating scale ranges from Pristine
(where the vegetation exhibits no visible signs of disturbance) to Completely Degraded (where the
vegetation structure is no longer intact and without native plant species). A description of the
vegetation condition ratings applicable to the site are outlined below:
Excellent (Ex)

Vegetation structure intact, disturbance affecting individual species
and weeds are non-aggressive species.

Very Good (VG)

Vegetation structure altered, obvious signs of disturbance. For
example, disturbance to vegetation structure caused by repeated
fires, the presence of some more aggressive weeds, dieback, logging
and grazing.

Degraded (D)

Basic vegetation structure significantly impacted by disturbance.
Scope for regeneration but not to a state approaching good condition
without intensive management.
For example, disturbance to
vegetation structure caused by very frequent fires, the presence of
very aggressive weeds, partial clearing, dieback and grazing.

Completely Degraded (CD) The structure of the vegetation is no longer intact and the area is
completely or almost completely without native species. These areas
are often described as ‘parkland cleared’ with the flora comprising
weed or crop species with isolated native trees or shrubs.
According to the Bush Forever condition rating scale, (Government of Western Australia, 2000) the
vegetation condition of the survey area ranged from Excellent to Good, with the exception of cleared
perimeter boundary lines, sand tracks dissecting the site, and the old rifle range and sand quarry,
which were all Completely Degraded to Degraded (Attachment 11). The areas that were rated Good
had vegetation that was significantly altered by weeds and anthropogenic disturbances. The
Degraded and Completely Degraded areas have been cleared for previous land uses.
The dominant introduced (exotic) species recorded on the site included:










*Arctotheca calendula;
*Briza maxima;
*Ehrharta calycina;

*Gladiolus caryophyllaceus;
*Hypochaeris glabra;
*Petrorhagia dubia;
*Romulea rosea;
*Sonchus oleraceus; and
*Ursinia anthemoides (Attachment 11).
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3.3 (h) Commonwealth Heritage Places or other places recognised as having heritage values

There are no Commonwealth Heritage Places on the site or any other places that are considered to
have heritage values.
3.3 (i) Indigenous heritage values

There are no registered Aboriginal Heritage Sites or Heritage Places in the referral area (DAA, 2015,
Attachment 13). There have been four surveys undertaken over the site which are listed in
Attachment 13.
3.3 (j) Other important or unique values of the environment

There are no other important or unique values of the environment on the site.
3.3 (k) Tenure of the action area (eg freehold, leasehold)

Both lots on the site are is Crown Land and a Reserve under management order
The lots are part of a granted Mining Lease and the tenement (ML 70/915) is held by John White of
PO Box 810, Claremont, WA, 6010. The tenement was marked out on 10th August 1995.
Rocla Quarry Products of PO Box 469, Cloverdale, WA, 6985 is working in conjunction with John
White operate this mining lease.
Copies of the Certificate of Title for the subject site are provided as Attachment 1.
3.3 (l) Existing land/marine uses of area

The site is unused and is fenced to exclude public access due to the presence of lead contamination.
3.3 (m) Any proposed land/marine uses of area

The final end land use for the referral area is still being negotiated with the City of Kwinana however
it is likely that the land will be partially rehabilitated and subdivided for a Special Rural subdivision in
keeping with the surrounding area.

001 Referral of proposed action v October 2014

Page 26 of 37

4 Measures to avoid or reduce impacts
Phytophthora Dieback Management
The site is partially infested, although it is mostly un-infested with Phytophthora Dieback and it is
important to minimise the further spread of pathogen within the site and to other areas to ensure
the pathogen is not spread which can impact on surround Black Cockatoo Habitat. This will be
undertaken in accordance with Management of Phytophthora Dieback in Extractive Industries
(Dieback Working Group, 2005). The area that is infected on the north-east corner of the site
(Attachment 12) is in the buffer zone that will be fenced and isolated during operations. Therefore
there is no risk of spreading the fungal disease from this site.
The area infected in the southern region of the site by the pathogen (Attachment 12) will be
delineated from the un-infested areas and will be clearly signed. During the mining process in this
area the materials from areas determined to be free of the pathogen will be mined prior to extracting
in the infested area. This will segregate the topsoil from the infected and un-infested area and the
infested topsoil will be returned to the area from which it came. The topsoil from the infested area
will be stored have run-off minimised to ensure the pathogen is not spread in this manner. The
mulched material that is cleared from the site will also be treated separately. The area that is
infested will be rehabilitated with non-susceptible plants. During the mining of the infested area
vehicles and equipment will be washed down prior to entering Phytophthora Dieback free areas
within the site. The only water to be used on site will be from a bore and therefore will not be
affected by Phytophthora Dieback.
The area that has been cleared and will be the main entrance to the site was determined to be uninterpretable (Attachment 12) for the presence of dieback. This area will also be treated in
accordance with the Best Practice Guidelines from the Dieback Working Group (2005) with the
segregation of this soil, management of run-off from the stockpiles, staff training and signage. This
area will also be rehabilitated with non-susceptible species and the subsequent monitoring of the
success of the rehabilitation will include the monitoring of dieback on the site.
Rehabilitation
The following sections detail the objectives of the rehabilitation program in designated areas to be
rehabilitated, describe Rocla’ approach to rehabilitation, describe a rehabilitation program specific to
the site, and conclude with proposed completion criteria. As per Condition 3 of the Mining Lease the
rehabilitation will commence six months after the completion of excavation.

Objective
The rehabilitation in parts of the site is to restore an ecosystem with a structure resembling the premined Banksia woodland to completion criteria through:




reconstructing soil profiles for the successful and sustainable growth of plant species;
correct handling of the available topsoil seed bank; and
broadcasting of seed (of canopy-stored species and supplementary seeder species), and
planting of green stock.

Approach
The approach proposed for rehabilitation is to:






Analyse the seed bank in the topsoil for species composition and abundance;
Ensure available topsoil is stored to maximise the potential of the seed bank to germinate;
Spread topsoil as soon as possible after being removed;
Ensure the timing of spreading the topsoil maximises the germination of species present;
Ensure the topsoil is spread to a depth of 100mm which is the optimum level to make use of
the maximum amount of the seed bank;
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Ensure the soil is stabilised to ensure emerging plants are not lost to wind or water erosion;
Additional broadcasting of seed of local and endemic species to increase recruitment in the
rehabilitated areas;
Using tubestock to establish key species that do not generally germinate in a seed-bank or
seeded situation; and
Monitor weeds and native species and adjust the program if required.

Site Specific Program
The rehabilitation process will include:
a. Correct topsoil stripping from the Banksia woodland and direct replacement over the previous
stage quarry floor during autumn;
b. The pit will then be ripped to approximately 50-100 cm by a bulldozer and winged ripping
tyne;
c. Following earthworks and during the break of the winter season, the areas will be seeded
with a pre-treated (boiled or smoked) seed-mix containing canopy-stored species and
supplementary seeder species;
d. The rehabilitation area will be planted with green stock of selected canopy-stored species to a
density of 1,000 per hectare (or as required) one or two years following earthworks in June
and/or July (survival is best at this time), and protected with tree guards; and
e. Brushing with larger logs (remaining following vegetation clearing) will occur on the perimeter
of rehabilitation sites to decrease the potential for erosion and vehicle movement.
If topsoil is exhausted then only steps 3-5 will be implemented.
Monitoring of rehabilitation will provide data regarding plant survival, species recruitment and growth
to enable analysis of system function, dynamics and resilience. Monitoring will be undertaken as
follows:




Native seedling recruitment (from seeds derived from the topsoil and from seed broadcasting)
in late spring following rehabilitation operations in winter;
Native plant survival (from plants derived from the topsoil, seed broadcasting and green stock
planting) following each summer and winter for 3-4 years following rehabilitation operations;
Recruitment and persistence of weeds with subsequent management which may include
spraying for removal if necessary; and

Completion Criteria
The mine has a designated end land use where the aim is to return post-mined areas close to the
pre-mined plant community structure (woodland over heath).
The following rehabilitation completion criteria are proposed:








Rehabilitation areas will have the majority of seeder species normally found in undisturbed
woodland, returning and present together with the Banksia and Eucalyptus over storey;
Seeding of Banksia species and Eucalyptus will be at a rate that takes into account the
viability and germinability of seeds and the subsequent mortality of plants;
One to two years following earthworks, areas will be planted with green stock of canopy
species and planted thereafter when required;
Brushing with larger logs (remaining following vegetation clearing) will occur on the perimeter
of rehabilitation sites to decrease the potential for erosion and vehicle movement;
All surfaces will be stable with vegetation cover and no erosion;
Declared weeds will be sprayed or manually removed;
Long-term observations of the vegetation will provide data for plant survival growth and
species composition. Long-term observations will occur twice yearly for three years following
earthworks; and
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A comprehensive floristic survey will be completed every year which compares the
rehabilitation areas to surrounding Banksia woodland in terms of species diversity and
abundance, and reported to DMP. Methods to increase species richness will be developed
and documented if required, based on on-going rehabilitation success.
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5 Conclusion on the likelihood of significant impacts
5.1 Do you THINK your proposed action is a controlled action?
No, complete section 5.2



Yes, complete section 5.3

5.2 Proposed action IS NOT a controlled action.
Not Applicable

5.3 Proposed action IS a controlled action
Matters likely to be impacted
World Heritage values (sections 12 and 15A)
National Heritage places (sections 15B and 15C)
Wetlands of international importance (sections 16 and 17B)

X

Listed threatened species and communities (sections 18 and 18A)
Listed migratory species (sections 20 and 20A)
Protection of the environment from nuclear actions (sections 21 and 22A)
Commonwealth marine environment (sections 23 and 24A)
Great Barrier Reef Marine Park (sections 24B and 24C)
A water resource, in relation to coal seam gas development and large coal mining development
(sections 24D and 24E)
Protection of the environment from actions involving Commonwealth land (sections 26 and 27A)
Protection of the environment from Commonwealth actions (section 28)
Commonwealth Heritage places overseas (sections 27B and 27C)

The matters of National Environmental Significance impacted by this proposal are three species of
Black Cockatoo. The proposed subdivision will result in:
-

The clearing of 16.25ha of Black Cockatoo Foraging Habitat; and
The clearing of 5 potential Breeding Habitat trees for Black Cockatoos.

This is considered possibly to be a significant impact under the Black Cockatoo Referral Guidelines
(SEWPaC, 2012).
These impacts have been mitigated through areas within the final subdivision that will be
rehabilitated with species that provide habitat for Black Cockatoos.
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6 Environmental record of the responsible party
Yes
6.1

Does the party taking the action have a satisfactory record of responsible
environmental management?

No



Provide details

Rocla has an outstanding reputation for rehabilitation of Banksia woodlands
and has made a significant contribution to the long-term conservation,
restoration and ecological enhancement of Banksia woodland communities.
Since 1995, Rocla has had a restoration and research partnership with the
Botanic Gardens and Parks Authority (BGPA) which has worked to develop best
practice restoration of Banksia woodland sites following sand mining. This
research partnership was awarded the Golden Gecko Environmental Award by
the Department of Mines and Petroleum in 2008.
6.2

Has either (a) the party proposing to take the action, or (b) if a permit has been
applied for in relation to the action, the person making the application - ever been
subject to any proceedings under a Commonwealth, State or Territory law for the
protection of the environment or the conservation and sustainable use of natural
resources?



If yes, provide details

Not Applicable
6.3

If the party taking the action is a corporation, will the action be taken in accordance
with the corporation’s environmental policy and planning framework?



If yes, provide details of environmental policy and planning framework

Attachment 14
6.4

Has the party taking the action previously referred an action under the EPBC Act, or
been responsible for undertaking an action referred under the EPBC Act?
Provide name of proposal and EPBC reference number (if known)

2010/5622 Rocla Quarry Products/Mining/Shire of Serpentine Jarrahdale/WA/Extraction of sand from Lot 6 Banksia Road & lots 300 & 301
Boomerang Road, Oldbury 25 Aug 2010
2010/5621 Rocla Quarry Products/Mining/Flynn Drive and Wattle Avenue,
Neerabup/WA/Excavate sand and limestone resources 24 Aug 2010
2010/5620 Rocla Quarry Products/Mining/7km south of Gingin & 6km east of
the Brand Highway/WA/Lennard Road site approx 90km north of Perth Central
Business District 24 Aug 2010
2002/631 ROCLA LTD/Mining/Kurnell Peninsula/NSW/Kurnell Sand Extraction
and Backfilling Proposal 04 Apr 2002
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7.2 Reliability and date of information
The information contained in this referral is current and to the best of our knowledge is true and
accurate. It is based on site specific field investigation.

7.3 Attachments
Figure 1:

Site Location

Figure 2:

Site Boundary

Figure 3:

Context Plan

Attachment 1:

Certificates of Title

Attachment 2:

Memorial on Title

Attachment 3:

Remedial Action and Management Plan (SLR Consulting)

Attachment 4:

Mining Lease Grant

Attachment 5:

EPA Decision Notice

Attachment 6:

Minister’s Appeal Determination

Attachment 7:

Protected Matters Search Tool Report

Attachment 8:

Naturemap Report

Attachment 9:

Level 1 Fauna Risk Assessment (Coffey Environments)

Attachment 10:

Black Cockatoo Habitat Assessment (PGV Environmental)

Attachment 11:

Flora and Vegetation Survey (Coffey Environments and RPS)

Attachment 12:

Wellard Reserve Phytophthora cinnamomi Assessment (Glevan Consulting)

Attachment 13:

Aboriginal Heritage Inquiry System Report

Attachment 14:

Rocla Environmental Policy
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You must attach

If relevant, attach

attached

Title of attachment(s)

figures, maps or aerial photographs
showing the project locality (section 1)



Figure 1 and 2

GIS file delineating the boundary of the
referral area (section 1)



figures, maps or aerial photographs
showing the location of the project in
respect to any matters of national
environmental significance or important
features of the environments (section 3)



Figure 3

copies of any state or local government
approvals and consent conditions (section
2.5)



Attachment 4, 4 and 5

copies of any completed assessments to
meet state or local government approvals
and outcomes of public consultations, if
available (section 2.6)



Attachment 4, 4 and 5

copies of any flora and fauna investigations
and surveys (section 3)



Attachment 8, 10 and
11

technical reports relevant to the
assessment of impacts on protected
matters that support the arguments and
conclusions in the referral (section 3 and 4)



Attachment 9

report(s) on any public consultations
undertaken, including with Indigenous
stakeholders (section 3)

001 Referral of proposed action v October 2014

Page 35 of 37

FIGURES

N
0

2.5

5

7.5

10km

SCALE 1 : 250 000 at A4 (MGA)

SITE
LOCATION

INSET

ENVIRONMENTAL
Drawn: J. Cabot

Date: 23 Feb 2015

Job: 10141 Rpt: 2015-194

Revision: A

Rocla
EPBC REFERRAL
MINING LEASE 70/915 BANKSIA ROAD, WELLARD

SITE LOCATION

Figure 1

PINPOINT CARTOGRAPHICS (08) 9562 7136

2015-194-f01.dgn

SEE INSET
FOR DETAIL

N
827
0

50

100

395 000mE

394 750mE

314

316
315

LYD

ON

150
828
SCALE 1 : 4 000 at A4 (MGA)

200m

ROA

D

319
320

JOLLEY

2

ROAD
NK

BA
SIA

905
906
1320
R 32621

28

6 429 750mN

AD
RO

08
907

Proposed
Storage Area

53
R 24784
6 429 500mN

42

230

ROAD

BANKSIA

2015-194-f02.dgn

6

341
6 429 250mN

Legend
Tenement Boundary
Site Boundary

320

Cadastral Boundary
CADASTRAL SOURCE: Landgate, February 2015.
AERIAL PHOTOGRAPH SOURCE: NearMap, flown December 2014.

324

ENVIRONMENTAL
Drawn: J. Cabot

Date: 23 Feb 2015

Job: 10141 Rpt: 2015-194

Revision: A

26

Rocla
EPBC REFERRAL
MINING LEASE 70/915 BANKSIA ROAD, WELLARD

SITE BOUNDARY

Figure 2

PINPOINT CARTOGRAPHICS (08) 9562 7136

36

397 500mE

395 000mE

348

N
0

200 400 600 800 1000m

SCALE 1 : 30 000 at A4 (MGA)

273

5k

m

353

6 430 000mN

68

70

5k

m

2015-194-f03.dgn

6 427 500mN

360
Tenement Boundary
Site Boundary
Bush Forever Site
BUSH FOREVER SOURCE: DoP, June 2014.

ENVIRONMENTAL
Drawn: J. Cabot

Date: 23 Feb 2015

Job: 10141 Rpt: 2015-194

Revision: A

Rocla
EPBC REFERRAL
MINING LEASE 70/915 BANKSIA ROAD, WELLARD

CONTEXT PLAN

Figure 3

PINPOINT CARTOGRAPHICS (08) 9562 7136

Legend

ATTACHMENT 1
Certificates of Title

LANDGATE COPY OF ORIGINAL NOT TO SCALE Wed Nov 14 14:44:03 2007 JOB 29421244

LANDGATE COPY OF ORIGINAL NOT TO SCALE Wed Nov 14 14:44:03 2007 JOB 29421244

Superseded - Copy for Sketch Only
LANDGATE COPY OF ORIGINAL NOT TO SCALE Wed Nov 14 14:44:03 2007 JOB 29421244

LANDGATE COPY OF ORIGINAL NOT TO SCALE Wed Nov 14 14:44:03 2007 JOB 29421244

Superseded - Copy for Sketch Only

LANDGATE COPY OF ORIGINAL NOT TO SCALE Wed Nov 14 14:44:03 2007 JOB 29421244

LANDGATE COPY OF ORIGINAL NOT TO SCALE Wed Nov 14 14:44:03 2007 JOB 29421244

ATTACHMENT 2
Memorial on Title

ATTACHMENT 3
Remedial Action and Management
Plan
(SLR Consulting)

Remedial Action and Management Plan
Proposed Wellard Sand Quarry
Wellard, WA
(Revised Document Following Consultation)

Report Number 610.13852+R1

6 November 2014

Rocla Quarry Products Pty Ltd
PO Box 469
Cloverdale
WA 6985

Version: Revision 0

Rocla Quarry Products Pty Ltd
Remedial Action and Management Plan
Proposed Wellard Sand Quarry
Wellard, WA

Report Number 610.13852+R1
6 November 2014
Revision 0
Page ii

Remedial Action and Management Plan
Proposed Wellard Sand Quarry
Wellard, WA

PREPARED BY:
SLR Consulting Australia Pty Ltd
ABN 29 001 584 612

2 Lincoln Street Lane Cove NSW 2066 Australia
(PO Box 176 Lane Cove NSW 1595 Australia)
T: 61 2 9428 8100 F: 61 2 9427 8200
E: sydney@slrconsulting.com www.slrconsulting.com

This report has been prepared by SLR Consulting Australia Pty Ltd
with all reasonable skill, care and diligence, and taking account of the
timescale and resources allocated to it by agreement with the Client.
Information reported herein is based on the interpretation of data collected,
which has been accepted in good faith as being accurate and valid.
This report is for the exclusive use of Rocla Quarry Products Pty Ltd.
No warranties or guarantees are expressed or should be inferred by any third parties.
This report may not be relied upon by other parties without written consent from SLR Consulting.
SLR Consulting disclaims any responsibility to the Client and others
in respect of any matters outside the agreed scope of the work.

DOCUMENT CONTROL
Reference

Status

Date

Prepared

Checked

Authorised

610.13852

Revision 0

6.11.2014

Tanya Henley

Alan Dyer

Alan Dyer

SLR Consulting Australia Pty Ltd

Rocla Quarry Products Pty Ltd
Remedial Action and Management Plan
Proposed Wellard Sand Quarry
Wellard, WA

Report Number 610.13852+R1
6 November 2014
Revision 0
Page iii

Table of Contents
1

2

INTRODUCTION

1

1.1

Scope of this Report

1

1.2

Works Completed to Date

1

SITE DETAILS AND BACKGROUND

2

2.1

Site Overview
2.1.1 Climate
2.1.2 Regional Geology
2.1.3 Regional Hydrogeology

2
2
2
3

2.2

Previous Contamination Assessments

3

2.3

Mining Proposal and Approval

3

3

PROPOSED REMEDIATION STAGING PLAN

4

4

REMEDIAL ACTION PLAN

6

4.1

Areas and Contaminants of Potential Concern

6

4.2

Remedial Goal

6

4.3

Extent of Remediation Required

6

4.4

Remedial Strategy

7

4.5

Safeguards and Controls

8

4.6

Site Establishment

9

4.7

Remediation Schedule

9

4.8

Remediation Contingency Plan

9

4.9

Remediation Verification Testing and Data Quality Objectives
4.9.1 Visual Inspection and Verification Testing
4.9.2 Assessment Criteria
4.9.3 Data Quality Objectives
4.9.4 Field Data Quality
4.9.5 Sample Identification, Storage and Transport Procedures
4.9.6 Fieldwork Quality Assurance/Quality Control
4.9.7 Laboratory Quality Assurance/Quality Control

5

10
10
10
10
11
11
11
12

SITE OPERATIONAL MANAGEMENT PLAN

13

5.1

13

Register of Emergency/Site Contacts

SLR Consulting Australia Pty Ltd

Rocla Quarry Products Pty Ltd
Remedial Action and Management Plan
Proposed Wellard Sand Quarry
Wellard, WA

Report Number 610.13852+R1
6 November 2014
Revision 0
Page iv

Table of Contents

6

5.2

Hours of Operations

13

5.3

Site Signage and Contact Numbers

13

5.4

Site Security

13

5.5

Key Plant and Equipment

13

5.6

Transportation Corridors

14

5.7

Waste Disposal

14

5.8

Importation of Fill

14

5.9

Environmental Management

14

5.10 Occupational Health and Safety
5.10.1 Hazard Identification and Risk Assessment
5.10.2 Personal Protective Equipment
5.10.3 Personnel Decontamination

15
15
15
15

5.11 Emergency Preparedness and Response

15

5.12 Communications and Complaints Handling
5.12.1 Notice of Works
5.12.2 General Enquiries
5.12.3 Complaints Handling
5.12.4 Communication with Relevant Statutory Authorities

16
16
16
16
17

ENVIRONMENTAL MANAGEMENT PLAN

18

6.1

Environmental Responsibilities

18

6.2

Key Environmental Controls
6.2.1 Fire
6.2.2 Erosion and Sediment/Stormwater
6.2.3 Groundwater
6.2.4 Dust
6.2.5 Odour
6.2.6 Noise
6.2.7 General Wastes
6.2.8 Traffic

19
19
20
20
20
21
22
23
23

6.3

Environmental Incident Response
6.3.1 Chemical/Fuel Spills
6.3.2 Contaminated Run+off/Leakage
6.3.3 Unexpected Contamination Finds

23
24
24
25

SLR Consulting Australia Pty Ltd

Rocla Quarry Products Pty Ltd
Remedial Action and Management Plan
Proposed Wellard Sand Quarry
Wellard, WA

Report Number 610.13852+R1
6 November 2014
Revision 0
Page v

Table of Contents
6.4

Non+Conformance, Corrective and Preventative Action

25

6.5

Environmental Monitoring

26

6.6

Environmental Training

27

6.7

Reporting and Record+Keeping

27

6.8

Review of Environmental Management Performance

28

TABLES
Table 1

Areas and Contaminants of Potential Concern

6

Table 2

Remedial Staging Plan

7

Table 3

Remediation Contingency Plan

9

Table 4

Environmental Responsibilities

18

Table 5

Environmental Monitoring Requirements

26

Table 6

Reporting Requirements

27

APPENDICES
Appendix A

Remediation Staging Plan

Appendix B

Emergency Contact List

Appendix C

Standard Forms

SLR Consulting Australia Pty Ltd

Rocla Quarry Products Pty Ltd
Remedial Action and Management Plan
Proposed Wellard Sand Quarry
Wellard, WA

1

Report Number 610.13852+R1
6 November 2014
Revision 0
Page 1

INTRODUCTION

SLR Consulting Pty Ltd (SLR) was engaged by Rocla Quarry Products Pty Ltd (Rocla) to prepare a
Remedial Action Plan / Management Plan (RAP) for the removal of lead shot/bullet and clay pigeon
fragment contamination prior to and during the extraction of sand at the proposed sand quarry at
Banksia Rd, Wellard, WA (the site). The subject property has historically been used (between 1974
and 1995) as a rifle range/clay pigeon range.
This Plan is the lead management document dictating the management structure and strategies for
environmental performance during the remediation activities, to meet the environmental requirements
of relevant legislation and to protect the safety and welfare of employees and the public.
This Plan is designed to satisfy Condition 6 of Mining Lease 70/915 granted by the Minister for Mines
th
and Petroleum with effect from 13 November 2012, which allows for the extraction and processing of
the in+situ sand resource for a term of 21 years provided steps are taken to remediate the subject
land. It is noted that the site remediation obligation rests with government however Rocla have
proposed to remediate as part of the Mining Lease.

1.1

Scope of this Report

The objective of this RAP is to address previously identified lead shot and potential hydrocarbon
contamination on the site. As such this RAP applies to the remediation works undertaken at the site
only; management measures of relevance to the sand extraction works have been addressed
separately through the Mining Lease Application.
The management measures and controls specified within this RAP are indicative only and represent
Rocla’s approach to the required remediation works in consultation with the WA Department of
Environment Regulation (DER) and WA Department of Mines and Petroleum (DMP); the engaged
Remediation Contractor will be responsible for ongoing assessment of site contamination and
provision of site instruction concerning remediation activities. Where the scope of the remediation
works is found to differ significantly from that anticipated or in the case that contamination of
groundwater occurs, Rocla will defer to the nominated government authority. The government holds
ultimate responsibility for all remediation works associated with the site and will manage unforeseen
contamination issues as appropriate to protect the health and safety of the community and the
surrounding environment.

1.2

Works Completed to Date

Prior to this RAP, SLR has undertaken a high level overview of the contamination data and reviewed
extracts from previous reports which include the following information, provided by Rocla:
•

Extracts of the mining proposal conducted by Snowdon (1997, amended in 2003).

•

Extracts of the limited soil contamination assessment conducted by Snowdon (1998), which
refers to data obtained by URS (2002) in their soil contamination assessment.

•

Extracts of the mining proposal conducted by Coffey (2008).

•

Preliminary desktop valuation conducted by SLR (2013).

•

Email correspondence between DMP and City of Kwinana, between 27 February 2014 and
7 March 2014.

SLR has undertaken the following scope of works to address the project objective:
•

Desktop review and site inspection.

•

Initial Contamination Review and Preliminary Staging Plan for Sand Extraction.

•

Meeting with the DER and DMP.
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2

SITE DETAILS AND BACKGROUND

2.1

Site Overview

The proposed Wellard Sand Quarry is located off Banksia Road in the suburb of Wellard, town of
Kwinana. The subject property and associated resource is located approximately 35 km south of the
Perth CBD.
The proposed Wellard Sand Quarry comprises the following two reserves, which are vested with the
Town of Kwinana:
1

The 7.81 hectares (ha) area located on Crown Reserve 24784 Banksia Road, Wellard (Lot 1320
on DP180582; Volume LR3088, Folio 531); and

2

The 18.25 ha area located on Crown Reserve 32621 Banksia Road, Wellard (Rifle Range)
(Lot 53 on DP43098; Volume LR3088, Folio 401).

The Coffey (2008) mining proposal states that the subject property has historically been used (1974 to
1995) as a rifle range/clay pigeon range, with one shooting range located on each Lot. Snowdon
(1997) indicates that clay pigeon shooting took place along the “southern margin of the range,”
presumably meaning the southern margin of the rifle range on Lot 53. The lease granted to the
Sporting Shooters Association for the range expired in 2000 and was not renewed due to the
incompatible land use with the surrounding rural development.
2.1.1

Climate

The Bureau of Meteorology (BoM) operates the Jandakot Airport Weather Station located
approximately 18.5 km to the north of the site. This is the closest weather station to the site and is
located at similar distance to the coast and the eastern mountain range to that of the subject site.
Weather data recorded at this site is therefore considered most representative of the subject site in the
context of this Plan and has therefore been used to characterise the climate for the subject site.
Historic rainfall and wind data measured between the period, 1972 to 2014, indicates that the weather
station receives a reported annual average rainfall of 827 mm with a mean number of 83.39 days of
rain greater than or equal to 1 mm. The region receives most rainfall during the months of May, June,
July and August (around 107 mm and 175 mm per month). The region experiences significantly less
rainfall over the months of December to March (with rainfall amounts during this time (around 10 mm
to16 mm per month).
Prevailing wind speeds at 9 am are experienced from the north+east and east, while predominant
winds at 3 pm are from the south+west and west. It is further understood that local coastal conditions
in the Kwinana region can result in strong south+westerly and easterly winds in the summer period.
2.1.2

Regional Geology

The site is located on the Bassendean Dune system on the Swan Coastal Plain. The sand deposit in
Wellard forms a small hill about 20 m above the surrounding area. The hill is the last of the western
ridges before the plains predominate.
The site is mapped as comprising of the geological unit ‘S8’ (Gozzard, 1983) – Sand – which is defined
as white to pale grey at surface, yellow at depth, fine to medium+grained, moderately sorted, sub
angular to sub rounded, minor heavy minerals, of eolian origin. The sand resource is suitable for use
as high grade concrete sand in the premix concrete industry.
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Regional Hydrogeology

Clark states ‘the groundwater in the region is associated with the Jandakot Mound however there are
no mapped systems under the site itself. The tenement is within the Geormorphic Wetlands GW/5
and the Mundijong Drainage District DD/6 (DoIR 2008).
The groundwater underlying the site is at a depth ranging from approximately 13.5 m to 23.5 m below
the surface moving in a westerly direction (DoE 2004). Drainage at the sand deposit is essentially
through the porous sands with no wetland features occurring on the sand hill’.

2.2

Previous Contamination Assessments

Snowdon mining proposal (1997) presented analytical results of three surface soil samples (0+10cm
deep) collected in the vicinity of the two rifle ranges, which were analysed for lead. The samples
reported lead concentrations ranging from 600 mg/kg to 36,000 mg/kg. Snowdon collected and
analysed a further 15 surface soil samples (0+10 cm deep) from across the site in 1998. The
concentration of lead reported ranged from 1 mg/kg to 74,000 mg/kg, with some samples collected
from outside of the rifle ranges, also reporting elevated concentrations of lead (2,300 mg/kg to 5,800
mg/kg). It is not clear if Snowdon removed the visible lead particles from the soil sample prior to
laboratory analysis, to obtain an understanding of the soil contamination status.
Snowdon mining proposal (amended in 2003) also included soil contamination data from 15 soil
boreholes conducted by URS in 2002. All samples analysed reported lead concentrations less than
the laboratory limit of reporting (1 mg/kg). Snowdon indicated that the URS work included the removal
of visible lead particles from the soil samples prior to analysis, thus allowing an assessment of the
status of soil contamination. It is noted that the samples were collected over sampling intervals of
0.0 m to 0.5 m and 0.5 m to 1.0 m.
Email correspondence between DMP and Council indicates that a number of rounds of testing of
groundwater quality from three monitoring wells have suggested that groundwater is not currently
contaminated with lead. Additional rounds of sampling and testing is due to be undertaken in the near
future to ascertain whether this is still the case.

2.3

Mining Proposal and Approval

The Coffey (2008) mining proposal sought to extract and process the in+situ resource comprising
approximately 3 million tonnes of concrete sand over a 12 year period to service the construction
market in the southern region of Perth. The proposed sand quarry area which totals 17.35 ha of the
total site area of 26.06 ha, would be mined progressively in eight 2 to 3 ha stages. The Coffey (2008)
proposal also included two additional steps for mining in each of the stages, aimed at removal of the
identified lead contamination.
Mining Lease 70/915 was granted for the subject property for a term of 21 years by the Minister for
Mines and Petroleum with effect from 14 November 2012, subject to 11 endorsements and 8
conditions. Condition 6 of the Mining Lease requires the lessee to submit a plan of proposed
operations and measures to safeguard the environment to the Director, Environment DMP for his
assessment and written approval prior to commencing any development or productive mining or
construction activity.
It is noted that any site remediation obligation currently rests with government.
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PROPOSED REMEDIATION STAGING PLAN

Coffey (2008) has presented a detailed staging plan to extract sand from the site. The proposed
staging suggests that sand will be extracted progressively in eight 2 to 3 ha stages, whilst concurrently
screening topsoils to remove the identified lead contamination.
The Coffey (2008) staging plan proposes a layer of topsoil approximately 0.1 m deep will be removed
from each of the eight stages and screened to remove lead contaminants. An additional 0.5 m of sand
(referred to as overburden in Coffey (2008) report) will be stripped from each stage, checked for lead
contaminants, and screened if lead contaminants are identified. The topsoil and overburden from
0.1 m to 0.6 m depth is to be used to rehabilitate subsequently mined stages (after screening has
occurred).
Extraction is proposed to continue to a reduced level of RL 22m, approximately 2m above the reported
groundwater level.
In SLR’s experience on other shooting ranges, and as documented in many case studies, between
5 % and 10 % of the total lead mass present on the surface of a shooting range is present as lead in
corrosion products around the lead shot and in soil and fixed to the soil. SLR considers that physically
separating lead particles from the topsoil and the overburden may not be sufficient to remove lead
contamination, and may even result in increasing the concentration of lead in the soil. In high lead
concentration areas, SLR suggests therefore that the best course of action may be to remove the
topsoil/subsoil zone in its entirety (typically up to 0.6 m but subject to site assessment) and load off
site to a suitable waste disposal facility. Such sites may be the Eastern Metropolitan Regional Council
site at Red Hill, or the Southern Cross Waste Facility. Removal of the front faces and crown of the
bunds within the firing range to a depth of typically 2 m with disposal to landfill is likely the best course
of action.
The presence of fragments of clay pigeon, some of which may be less than 1 mm diameter, could
cause an increase in the volume of contaminated soils through any proposed screening process.
Though it must be pointed out that unlike lead, the hydrocarbon contamination from clay pigeon
fragments is less mobile, and is less likely to pose a risk to the groundwater especially in more clay
rich areas of the site. Removal/screening of the topsoil/subsoil zone in the rifle range areas will likely
resolve this issue (subject to confirmation by a qualified land contamination specialist and verification
testing).
The proposed Remediation Staging Plan will deal with the removal of the higher lead concentration
firing range bunds and adjacent floor apron as a priority. With the firing ranges being fairly central
within the site, the potentially higher lead concentration materials can be worked with the widest buffer
zones to sensitive receptors such as adjacent residences. Excavation of the firing range bunds to a
depth of approximately 2 m and aprons to a depth of approximately 0.60 m will be dealt with first by
excavation and disposal to a suitable disposal facility. Both the firing range bunds and adjacent floor
aprons are represented as the Red Zone (see Appendix A for the staged remediation drawing).
Areas outside the Red Zone will likely have a lower concentration of lead and can be dealt with by a
different method, subject to regular site inspection by a suitably qualified land contamination expert.
Site clean+up/remediation outside the Red Zone, and in areas where contamination is expected to be
less are depicted as the Orange Zone and Green Zone on the attached draft staged remediation
drawing.
The proposed Orange Zone area lies between the proposed Red Zone and Green Zone and has wide
buffer zones to the site boundary. The Orange Zone will be treated as a precautionary zone where
the default approach will be to screen the topsoil zone and monitor the subsoil horizon. Should
significant lead shot/bullets be seen to extend down further into the subsoil, then the subsoil area will
also be screened. Utilising large buffer zones between the edge of the Orange Zone and the site
boundary during the removal of the soil substrates should mitigate the risk to sensitive receptors at the
site boundary.
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An area showing a high concentration of clay pigeon fragments has been separately marked within the
Orange Zone. In this segregated area, the topsoil shall be screened as before with the underlying
subsoil also screened to remove the majority of these fragments. Finer fragmented clay pigeons and
lead particles (should they be present) should be removed by proposed sand extraction activities
below the soil screening zone.
Visual assessment of soils within the proposed Green Zone will be undertaken, with re+zoning of areas
to Orange Zones should evidence of lead shot/bullets/particles or clay pigeon fragments be detected.
Buffers between the edge of the Green Zone and the site boundary are proposed to be extensive thus
minimising potential disturbance to surrounding landowners. The enlarged buffers are proposed to be
removed during the last stages of the operation to minimise further disturbance.
Ongoing testing of any screened topsoil/subsoil will determine whether the screened materials are
suitable for subsequent rehabilitation or whether remediation or disposal is more suitable for certain
areas or batches.
A summary of the RAP is provided in Section 4. Any proposed staging plan should be reviewed,
revised or discarded, based on the findings of ongoing contamination assessments.
Dust generation during any excavation or screening process would need to be minimised to limit the
amount of airborne dust (and therefore contaminants) released to the atmosphere which may be
detrimental to ecology and human health. See Section 6.2.4 for site specific mitigation measures.
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4

REMEDIAL ACTION PLAN

4.1

Areas and Contaminants of Potential Concern

Areas of environmental concern and contaminants of potential concern that will need to be considered
when planning remediation of the site have been identified based on review of historical reports and a
site inspection (see Table 1).
Table 1

Areas and Contaminants of Potential Concern

Zone ID

Areas of Environmental Concern

Contaminants of Potential Concern

Red

Firing bunds and adjacent floor aprons

Lead, lead shot/bullet/particles

Orange

Firing ranges and clay shooting area

Lead, lead shot/bullet/particles, clay
pigeon fragments, potential
Polyaromatic Hydrocarbons
(PAHs)/Hydrocarbons

Green

Majority of remaining site (excluding boundary vegetated
buffer areas)

Lead, lead shot/bullet/particles

* Clay pigeon fragments have the potential to release PAHs/hydrocarbons into the soil. However no significant amounts of
these contaminants are anticipated to be present at the site and verification testing will be used determine the actual
concentration present (if present at all).

In order for contamination (at the source) to present an unacceptable risk to human health, it must be
present at a specific minimum concentration, there must be a receptor present, and a complete
exposure pathway must be present between the source and the receptor.
Lead shot/bullets/particles and clay pigeon fragments are present on the surface of the site and within
the near surface. These contaminants may cause unacceptable risk of harm to human and
environmental health as well as an unacceptable aesthetic impact to employees (and/or
contractors/subcontractors) working at the sand quarry and additional future site users. As the
contaminated materials are currently present and accessible in surface soils, a potential complete
exposure pathway between the source and receptor is considered present on the site. This pathway
includes:
•

direct contact (inhalation of lead dust or volatile hydrocarbon vapours, accidental ingestion of
lead, absorption of lead or hydrocarbons through the skin); and

•

visual (aesthetic impact).

4.2

Remedial Goal

The remedial goal for this site is to remediate lead in soil contamination to a level that does not
present an unacceptable risk of exposure to human health, based on the proposed land use scenario.

4.3

Extent of Remediation Required

Based on available soil analytical data for the site and subsequent walk+over site inspections and
assessment, the extent of remediation required will be dependent on the assessed level of potential
contamination at defined zones across the site. Remedial measures proposed range from excavation
of materials for disposal off+site to mobile topsoil screening for lead shot/bullets, lead particles and
clay target fragments and verification testing of excavated/extracted/screened materials to ensure
suitability for their intended use.
Refer to Section 6.3.3 for environmental controls in case of unexpected contamination finds.
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Remedial Strategy

The staged remedial approach outlined in Section 3 will be adopted for the site and will deal with
removal of the higher lead concentration areas as a priority.
A staged remediation drawing has been generated to demonstrate this approach and is presented in
Appendix A. This drawing illustrates three zones; each zone is depicted by a different colour and
represents a different level of assessed ‘risk’ of contamination. An outline of each zoned area, and the
extent of remedial treatment required within these zones is summarised in Table 2.
It is noted that ongoing testing of any screened topsoil/subsoil will determine whether the screened
materials are suitable for subsequent rehabilitation or whether remediation or disposal is more suitable
for certain areas or batches.
Table 2

Remedial Staging Plan

Zone

Areas on Site

Potential Contamination

Treatment Method

Red

As per Appendix A.

Potentially highest levels of
lead contamination at the
site requiring disposal off+
site.

Excavation of the firing range bunds to a
depth of approximately 2 m and aprons to
a depth of approximately 0.60 m by
excavation and disposal to a suitable
disposal facility.

Northern and southern
firing range bunds and
adjacent floor aprons.

Visual inspection and verification testing
following these works to ensure lead
contamination is not present in subsoil or
at depth.
Buffer zones between the edge of Red
Zones and the site boundary during the
excavation and removal of soil substrates
will assist to mitigate the risk of air quality
impacts at offsite receptor locations.
Orange

As per Appendix A.
Areas encompassing
the northern and
southern firing ranges
and the clay shooting
area.

Precautionary zone
potentially containing high
contamination in certain
areas (firing ranges).
High concentration of clay
pigeon fragments present
and potential hydrocarbon
contamination present in
soils (clay shooting area).

Default approach will be to screen the
topsoil zone and monitor the subsoil
horizon. Should significant lead
shot/bullets be seen to extend down
further into the subsoil, then the subsoil
area will also be screened.
Topsoil in the clay shooting area will be
screened as above with the underlying
subsoil also screened to remove the
majority of clay pigeon fragments.
Visual inspection and verification testing
following these works to ensure lead and
hydrocarbon contamination is not present
in subsoil.
Buffer zones between the edge of the
Orange Zone and the site boundary
during the removal of soil substrates will
assist to mitigate the risk of air quality
impacts at offsite receptor locations.
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Zone

Areas on Site

Potential Contamination

Treatment Method

Green

As per Appendix A.

Lower levels of lead and
shot/bullets/clay pigeon
fragment contamination

Topsoil will be visually assessed for lead
shot/bullets. Should evidence of
contamination be detected, this area will
be re+zoned as appropriate.

The majority of the
remaining site
excluding the boundary
buffer zone.

Visual inspection to ensure lead
contamination is not present in subsoil or
screened materials with increased
excavation into this zone if contamination
is detected.
Buffers zones between the edge of the
Green Zone and the site boundary buffer
are proposed to be extensive thus
minimising potential disturbance to
surrounding landowners.

Boundary
Buffer

As per Appendix A.

Negligible

Buffer areas
surrounding the site
extending
approximately 50 m
into the site from the
property boundary.

4.5

Soil and resource situated within
boundary buffer areas will be removed as
the last stage of the operation to minimise
further disturbance.

Safeguards and Controls

The following measures will be implemented for the management of contaminated soils:
•

Contaminated soils excavated/removed during remediation works will either be transported offsite
for disposal at a suitably licensed facility, transported via internal haul roads to a fixed screening
plant located to the centre of the site or screened centrally in situ by appropriate means (i.e. via
mobile topsoil screener or green machine).

•

Where utilising a stationary screening plant, it will be located on a hardstand area constructed of
limestone (as an anoxic material) to assist in mitigating soil and groundwater contamination
(through chemical reaction) as a result of the fallout of lead fragments or soil contaminated with
lead (as an acidic metal) onto the ground lying under the screening area.

•

Screened materials and overburden (i.e. excavated sand resource) will be tested for
contamination to ensure the suitability of these materials for their intended use. It is noted that
where clean materials are mixed with contaminated materials, all the material must then be
handled to meet the requirements of both waste types. Testing frequency will be determined on
site by the visiting contaminated land expert.

•

Contaminated materials to be stockpiled or stored on site will be placed on a limestone bed and
will be treated appropriately prior removal from site. Appropriate siting of stockpile locations will
take into account slope and drainage factors to mitigate the transport of contaminated materials
during rain events to the ground.

•

All remediation areas will be secured in accordance with relevant OHS requirements and the
Mines Act.

•

Where contaminated materials require removal and transport offsite, only suitably trained
contractors and licensed disposal facilities shall be used to handle the contaminated soils.
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•

All trucks carrying contaminated materials using internal roads or for transport offsite will be
securely and completely covered immediately after loading the material to prevent windblown
emissions and/or spillage. Trucks will only be allowed to travel along approved roads (see
Section 5.6).

•

Vehicles are not to be loaded during unfavourable weather conditions (i.e. windy, dry conditions).

•

Decontamination of all site equipment prior to demobilisation off site or storage on site in medium
to high risk areas is important in order that contaminated materials are not spread offsite.
Decontamination facilities (i.e. showers, hand washing facilities, eye wash facilities, a separate
clean area) and areas for the decontamination of equipment will be provided.

•

Decontamination will be achieve using dry cleaning methods as far as practicable and collection
of contaminated material for disposal. All equipment will be cleaned in an area containing
contaminated soils or on a lined surface and collected spoil will be treated as contaminated
material.

4.6

Site Establishment

The remediation contractor will mobilise plant and equipment appropriate to the nature and extent of
the project.
Site establishment will include the setup of a remediation works zone, with appropriate fencing/barriers
and signage to delineate the zone from other work areas.
Services on the site will be identified, and terminated or re+directed (if appropriate).

4.7

Remediation Schedule

Further detail regarding the remediation schedule will become available upon appointment of a
remediation contractor.

4.8

Remediation Contingency Plan

There is inherent uncertainty in remediation works. Based on likely uncertainties associated with
remediation works of this nature, the situations and contingencies presented in Table 3 will be
implemented, in consultation with the DER and the DMP, during remediation works.
Table 3

Remediation Contingency Plan

Situation

Contingency Plan

Hydrocarbon contamination levels exceed relevant
assessment criteria

•

Excavation of material to depths as determined
by verification testing and transport offsite to a
suitably licensed facility

A high concentration of lead shot/bullets and clay
fragments are identified within the Green Zone to the
centre or to the east of the site

•

Revision of the RAP and associated drawings to
reassess and identify these areas as Orange
Zones as appropriate

•

Area to be re+zoned to Orange and treatment
methods applicable to Orange Zone to be applied
to these areas

•

Review of the RAP and notification provided to
the DER
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Situation

Contingency Plan

A high concentration of lead or shot/bullets/clay
fragments identified within the Green Zone or
extended buffer area to the west of the site (i.e. closer
to sensitive receptor areas)

•

Revision of the RAP and associated drawings to
reassess and identify these areas as Orange
Zones as appropriate

•

Area to be re+zoned to Orange Zone and
treatment methods applicable to the Orange Zone
to be applied to these areas

•

Review of the RAP and notification provided to
DER

Lead concentrations identified at depths greater than
suspected within the Red Zone

•

Excavation to depths greater than the
topsoil/subsoil layer, transport offsite and disposal
at suitably licensed facility

Suspected groundwater contamination has occurred

•

Notify the DER

4.9

Remediation Verification Testing and Data Quality Objectives

4.9.1

Visual Inspection and Verification Testing

Regular site inspections will be undertaken by a qualified land contamination specialist prior to
remediation of areas of environmental concern to confirm the appropriate treatment method for the
potentially contaminated soils.
Visual assessment of areas within the Green Zone will be undertaken to monitor the topsoil for visible
lead shot/bullet/fragments and screening will be undertaken if necessary.
The qualified land contamination specialist will monitor the subsoil horizon following any removal of
the topsoil layer in Orange Zones and carry out verification testing to determine the treatment
requirements for the subsoil area, with increased excavation implemented where contamination is
detected.
Verification testing of any screened soil will determine whether the screened materials are suitable for
subsequent rehabilitation or whether remediation or disposal is more suitable for certain areas or
batches.
Verification testing will be undertaken in accordance with relevant Australian Standards (AS).
Assessment will also be undertaken in accordance with the DER’s (formerly the DEC) Contaminated
Sites Management Series Guidelines.
4.9.2

Assessment Criteria

Assessment levels for soil, sediment and water are provided in the DER’s Contaminated Sites
Management Series Guidelines – Assessment levels for Soil, Sediment and Water 2010 and are
designed to be used in conjunction with the National Environment Protection (Assessment of Site
Contamination) Measure 1999 (ASC NEPM).
•

A Health Investigation Level of 300 mg/kg (or 300 ppm) will be adopted for the assessment of
lead in soil. This is the NEPM criteria for ‘standard residential’ areas.

Assessment criteria vary for hydrocarbons and PAHs and reference will be made to DER’s
Contaminated Sites guidelines for further details.
4.9.3

Data Quality Objectives

The following rules will be applied by the qualified land contamination specialist to the project:
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•

if the results of the laboratory analytical data and field data quality assessment are acceptable,
then the data will be considered suitable for the purposes of the project. Data will be assessed
for completeness, comparability, representativeness, precision and accuracy;

•

if the results of the laboratory analytical data are within the adopted assessment criteria and
fieldwork observations are acceptable, then the contamination in soils will be considered to have
been appropriately remediated; and

•

if the results of laboratory analytical data exceed the adopted assessment criteria or the fieldwork
observations are unacceptable, then further assessment, management or remediation may be
required.

Verification testing will aim to conclude with 95% confidence (i.e. applying an upper confidence level
of 95% to contamination assessment results) that media in the identified areas of environmental
concern do not present an unacceptable risk. Confidence in the reliability of assessment methods
(e.g. field observations, laboratory analysis and data review) will be based on appropriate levels of
qualification and/or experience in the personnel undertaking the relevant task, as demonstrated by
environmental reporting and maintenance of appropriate environmental records.
4.9.4

Field Data Quality

Site sheets and checklists will be completed for all monitoring and site inspections, with GPS locations
of all verification sampling points recorded on a site plan. Photographs will be taken of the
remediation activities, particularly in Red and Orange Zones (refer Appendix A) and will be filed with
the corresponding date and time recorded.
4.9.5

Sample Identification, Storage and Transport Procedures

Samples will be identified using unique sample identifiers and sample depths.
Samples will be placed in laboratory prepared containers and/or zip lock bags, as appropriate, for
transportation to an approved NATA accredited analytical laboratory with the chain of custody (COC)
form recording the following information:
•

Project job number.

•

Date of sampling.

•

Sample identifier.

•

Sample matrix and container type.

•

Preservation methods used.

•

Sampler’s name.

•

Analysis requirements for each sample.

•

Turn+around times required for analysis.

•

Names and signatures of sender and receiving laboratory.

A copy of the COC form will be kept in the job file. Samples will be transported to the laboratory with
sufficient time to perform analysis within the applicable holding period.
4.9.6

Fieldwork Quality Assurance/Quality Control

Quality assurance and control measures will be undertaken in accordance with relevant
Australian/New Zealand or International Standard and the DER’s Contaminated Sites Management
Series Guidelines in conjunction with the ASC NEPM.
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The qualified land contamination specialist will assess the significance of the acceptance limits
associated with the above measures to determine whether the project design quality objectives can
still be addressed. If not, then further sampling and/or analysis may be required.
4.9.7

Laboratory Quality Assurance/Quality Control

The primary and secondary laboratories used for this project will be NATA+accredited for the analyses
being undertaken.
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SITE OPERATIONAL MANAGEMENT PLAN

This section provides an overview of the site’s operational management requirements.

5.1

Register of Emergency/Site Contacts

See Appendix B for Emergency Contacts details.
Refer to Section 5.11 for Emergency Response Procedures.

5.2

Hours of Operations

Remediation and mining works will be conducted between the hours of 7:00am to 5:00pm Monday to
Saturday.
No work will be conducted on Sundays, public holidays or outside the hours specified above, unless
specific approval is provided by the DER/DMP or other relevant authority.

5.3

Site Signage and Contact Numbers

A sign displaying the contact details at which the remediation contractor may be contacted outside
working hours (and site facilitator if different to the remediation contractor) will be displayed on the site
adjacent to the site access. The sign will be displayed throughout the duration of the remediation
works.

5.4

Site Security

The site will be secured with appropriate fencing to prevent unauthorised access.

5.5

Key Plant and Equipment

A centrally+located screening plant and a front end loader will be used during the mining and
rehabilitation process.
Screening plant will be used to screen out lead particles and/or clay pigeon fragments from sand
resource for potential use as resource or as fill onsite, subject to verification testing by a qualified land
contamination specialist. Screening plant will be located at a centralised site location to allow for
maximum separation distances between sensitive receptor locations and screening activities.
Smaller mobile screeners and topsoil tillers are also proposed for remediation activities in areas
assessed as having a lower risk of contamination (i.e. Green Zone areas).
An off+road water cart will be used for dust suppression.
Additional infrastructure for the site will consist of the following:
•

transportable site office;

•

vehicle/equipment compound;

•

toilet; and

•

refuelling facility (5000 litre maximum self+bunded diesel above ground tank).
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Transportation Corridors

Haulage routes for trucks transporting contaminated materials, sand resource, equipment or
machinery to and from the site will be selected by the remediation contractor and will be meet the
following objectives:
•

Compliance with all traffic road rules.

•

Minimisation of noise, vibration and odour to adjacent premises.

•

Utilisation of state roads and minimisation of use of local roads.

Site access/egress and transport will utilise public roads including Banksia Road, Lydon Road, east on
Coyle Road and north on King Road to Thomas Road.

5.7

Waste Disposal

Materials removed from the site for recycling/disposal will be classified in accordance with the DER’s
(formerly the DEC) Landfill Waste Classifications and Waste Definitions 1996 (as amended 2009) and
shall have regard to the provisions of the WARR Act (2007) and the Environmental Protection Act
1986 (the EP Act).
All Personal Protection Equipment (PPE) that has come into contact with potential contamination
(particularly in medium to high risk areas) should be treated as per Section 5.10.3 and disposed of in
drums or suitably lined receptacles. These receptacles will be removed and transported offsite for
disposal by suitably trained contractors and licensed disposal facilities.
Limestone used as hardstand on site to mitigate against lead contamination in soil will be tested for
contamination prior to removal offsite. The limestone will either be re+used at the site or other sites, or
disposed of by suitably trained contractors at licensed disposal facilities if found to be in exceedance
of the appropriate contamination criteria.
Silt and sediment trapped in erosion and stormwater controls will be collected and stockpiled and
treated as potentially contaminated material.
Stockpiles of silt/sediment will be tested for
contamination prior to removal offsite.
The remediation contractor will maintain detailed records of all materials removed from the site,
including date/time of removal, quantities of materials, transport company details and vehicle
registration details. The remediation contractor will also retain records verifying lawful disposal of the
materials, including weighbridge/tipping dockets from the waste receiver.

5.8

Importation of Fill

Any fill materials imported to the site will be validated as Clean Fill. Material to be imported as Clean
Fill will be assessed in accordance with the provisions of the Waste Authority/DER/DMP. The
assessed concentrations of contaminants in the imported material will be less than human health and
environmental assessment criteria adopted for the site.
Any imported fill will be compatible with existing soil characteristics for site drainage purposes.

5.9

Environmental Management

Refer to Section 4 for the RAP and Section 5.9 for general environmental management
requirements.
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Occupational Health and Safety

OHS site procedures will be determined in consultation with a suitably qualified Occupational
Hygienist.
First aid facilities and personal protective equipment (PPE) appropriate for all hazards identified at the
workplace must be provided in accordance with the Codes of practice: First aid facilities and services,
workplace amenities and facilities, personal protective clothing and equipment.
All employees/contractors/subcontractors working at the site will be inducted in safe work procedures
for remedial works involving lead and hydrocarbon contamination. Safe work procedures will meet
with the provisions of WorkSafe and the State Government’s Guidance Note – Occupational Safety
and Health Management and Contaminated Sites Works 2005.
5.10.1 Hazard Identification and Risk Assessment
Each party working within the remediation works zone will prepare a project specific safe work method
statement (SWMS) or job safety analysis (JSA), which will include:
•

Identification of hazards associated with work tasks.

•

A risk assessment undertaken against each hazard identified.

•

Identification of control measures to mitigate or eliminate risks associated with the hazards
identified.

5.10.2 Personal Protective Equipment
The following minimum PPE will be worn by any persons the remediation works zone:
•

Gloves.

•

Steel capped safety boots.

•

High visibility vest or clothing.

•

Safety glasses.

•

Tyvek disposal coverall and dust mask (as required).

5.10.3 Personnel Decontamination
Safe systems of work must be developed for the decontamination of both workers and equipment.
Personnel working at the site are required to be decontaminated prior to leaving the remediation works
zone. General decontamination will include:
•

Cleaning down of boots and any other PPE as worn and in contact with contaminated materials.

•

Disposal of highly contaminated PPE in drums/suitably lined receptacles, where required.

•

Washing of hands.

The site Occupational Hygienist will be responsible for providing any relevant OHS procedures.

5.11

Emergency Preparedness and Response

In the event of an emergency, the safety of people shall always be a FIRST priority.
In the event of any emergency, the procedures and instructions contained in the Project
Management Plan will be adhered to.
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Steps to take are:
1

Check personnel safety and attend to any injured personnel in so far as is required to prevent
further injury and provided no other person is put at risk in the process.

2

ALL personnel on site shall be alerted to emergencies by verbal command and directed to an
assigned muster or assembly point.

3

Notify the appropriate emergency services (refer to Emergency Contacts presented in
Appendix B).

4

Once emergency services have been notified, site personnel shall, at the earliest opportunity,
contact the Principal and other relevant parties to report the incident and determine the
appropriate course of action.

An emergency muster point will be established at the egress point of the site, to assemble workers in
the event of an emergency. This muster point will be communicated to all workers during the project
induction process. Fire extinguishers and spill control kits will be available on site. Refer to
Section 6.3 for Environmental Incident Response Procedures.

5.12

Communications and Complaints Handling

5.12.1 Notice of Works
All relevant authorities, affected property owners and others in the vicinity or affected by specific works
will be informed of the project, activity and timeframes. Signage must be placed at key points to limit
access to site personnel only. The owners/occupants of premises across the road from the site will be
notified at least one week prior to the commencement of remediation and mining works, and where
vehicles/plant are required to operate prior to 7am Monday to Saturday.
5.12.2 General Enquiries
Enquiries about the works from external parties will also be recorded on the Communications and
Complaints Register (see Appendix C).
5.12.3 Complaints Handling
A Communications and Complaints Register will be operated on site to ensure that concerns of local
residences and businesses are recorded and addressed. The complaints register will note the
following minimum details:
•

The date/time of the complaint.

•

The contact details of the complainant.

•

Nature of the complaint (i.e. Nuisance type and characteristics).

•

Perceived or assumed source of the conditions giving rise to the complaint, including perceived
duration and frequency.

•

Activities undertaken at the time of the complaint.

•

Weather conditions (i.e. wind, rainfall, temperature) experienced on the day of the complaint;

•

Name of staff on duty.

•

Action taken by the premises to resolve the complaint.
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Where a complaint is made, investigation into the source of the complaint will be made and remedial
control measures undertaken to ensure no continuation of unacceptable nuisance. Where the source
is identified at the site, additional controls will be implemented or activities altered until a favourable
outcome can be achieved. All complaints relating to environmental matters and/or remediation
activities shall be reported to the Site Manager and Works Supervisor. Any complaints which concern
any aspect of the Project are to be recorded and investigated by the Site Manager.
5.12.4 Communication with Relevant Statutory Authorities
The DER/DMP will be notified of pollution incidents on or around the site which have occurred during
the course of the remediation activities or mining operations in the following circumstances as per the
Environmental Defender’s Office of Western Australia’s Pollution & Environmental Harm Fact Sheet 27
(2010):
• The actual or potential ‘Environment Harm’ to the health or safety of human beings or ecosystem is
not trivial.
• The actual or potential ‘Material Harm’ or loss or property damage (including clean+up costs)
associated with a pollution incident is significant (exceeds $20,000).
On each occasion when the site is visited by the DER/DMP, minutes of the site visit will be
documented by the Works Supervisor and/or Site Manager outlining the reason for the visit and any
actions taken in response to the visit. The report is to be submitted to the Site Manager and the
Principal within five working days of the site visit.
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ENVIRONMENTAL MANAGEMENT PLAN

This section provides an overview of the site’s environmental management requirements.

6.1

Environmental Responsibilities

All activities carried out on the site and in relation to the Project shall comply with the relevant
provisions of all legislation relating to the site remediation and mining operations.
The Site Manager has the primary responsibility for implementing the environmental management
plan (EMP) during site operations. This responsibility includes monitoring the EMP’s effectiveness
and rectifying any deficiencies in the EMP. The Site Manager may delegate some responsibilities to
other members of the Project team as appropriate.
The Site Manager and Works Supervisor are the main contact points to deal with all environmental
issues and emergencies on site during remediation activities and mining operations.
The Site Manager and Works Supervisor have been nominated to be available to relevant external
authorities on a 24+hour basis. They have the authority to take any action on site as directed by an
authorised officer of any relevant external authority (see Appendix B for the 24+hour contact
numbers).
All employees/contractors/subcontractors engaged in the works must comply with the terms and
conditions of the EMP and adopt the clear procedures for management of environmental impacts,
including corrective actions.
Table 4 outlines the delegated environmental responsibilities for the Project.
Table 4

Environmental Responsibilities

Role
Principal

Site Manager

Responsibility

•

Oversee the implementation of the Environmental Management System
(EMS) for the company

•

Regularly review Project site management system performance and report
as required

•
•
•
•
•
•
•
•
•

Approve the EMP

•
•
•
•
•
•

Review pollution monitoring reports

Oversee the operation and implementation of the EMP for the Project
Deal with public complaints as and when they arise
Implement the EMP
Ensure subcontractors comply with EMP (where relevant)
Undertake site inspections
Monitor compliance with the EMP
Investigate and report non+conformances
Ensure non+conformances are investigated and appropriate corrective
actions are implemented and reported to the Principal
Stop work causing unacceptable environment damage
Ensure appropriate emergency response equipment is on site
Coordinate emergency responses with the Principal
Monitor overall environmental management performance
Report compliance with regulatory and contractual requirements for the
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•
•
•
•

Undertake community liaison

•
•

Install and maintain environmental controls as directed

•
•

Ensure all imported fill is uncontaminated (test results and visual inspections)

•
•
•

Maintain stormwater runoff controls

Participate in project environmental management reviews
Revise and re+issue EMP
Liaise with the Principal and relevant authorities regarding environmental
management requirements

Report pollution incidents and non+conformances to the Principal and the
Site Manager
Ensure all excavated material, screened materials and extracted sand
resource are suitable for their planned use (test results and visual
inspections)
Undertake inspections of environmental controls on a regular basis
Raise non+conformance reports as necessary, and resolve

Key Environmental Controls

Mitigation strategies and environmental controls have been provided for key environmental
considerations:
•

Fire.

•

Erosion and Sediment/Stormwater.

•

Groundwater.

•

Dust.

•

Odour.

•

Noise.

•

General Wastes.

•

Traffic.

•

Flora and Fauna.

•

Site Rehabilitation.

6.2.1

Fire

Suitable fire control provisions will be implemented in accordance with local Council, DER/DMP and
Water Corporation requirements to reduce the risk of fire on site including:
•

Smoking limited to designated areas on site and suitable bins provided for cigarette butts.

•

Any flammable materials kept in a locked area within the site working area.

•

The use of machinery and vehicles will be restricted on fire danger days above ‘very high’.

•

Any fires on site will be extinguished promptly.

•

Adequate fire+fighting capacity will be maintained on site (i.e. water supply and fire hydrants) that
are easily accessible and are located strategic locations around the site.
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Erosion and Sediment/Stormwater

Erosion and sediment control measures will be maintained in a functional condition. Sediment laden
stormwater runoff will be controlled using measures outlined in Landcom 2004, ‘Managing Urban
Stormwater + Soils and Construction’ (the Blue Book). Refer to the Project Management Plan for
further details.
Stockpiles of contaminated soil or other materials:
•

will not be placed on footpaths or nature strips, unless approved by Council;

•

will be placed away from drainage lines, gutters, stormwater pits or inlets;

•

will be stored in a secure area protected from the wind;

•

(where stockpiled materials are contaminated) will be stored as above and/or covered with
shadecloth material as required to prevent the generation of dust (particularly if remaining on site
for more than 24 hours) and in a designated area which is lined and bunded; and

•

will be placed on a level area as a low elongated mound.

6.2.3

Groundwater

Prior to remediation activities and mining operations commencing at the site, a suitably qualified
groundwater consultant will be engaged to provide a groundwater contamination assessment to
determine the existing contamination status of the groundwater and baseline groundwater monitoring
results.
During operations, groundwater monitoring will be undertaken on a regular basis and monitoring
results compared to relevant groundwater assessment criteria and baseline monitoring results.
All groundwater monitoring will be undertaken in accordance with the DER’s Contaminated Sites
Management Series Guidelines and relevant International Standards (i.e. ISO 5667+18:2001 Water
Quality – Sampling – Part 18: Guidance on Sampling of Groundwater at Contaminated Sites). Details
of well depths, locations, screened levels or sampling details will be recorded for each sample and
corresponding COC forms, and presented in groundwater monitoring data reports.
The DER will be notified in the case that groundwater monitoring determines that the relevant
assessment criteria have been exceeded.
6.2.4

Dust

Dust (and potential lead dust) may be made airborne during soil handling activities, loading and
unloading of materials, as a result of wind+borne dust from exposed surfaces and stockpiles, during
vehicle movements on paved and unpaved roads and screening activities.
All site activities will comply with the DER’s (formerly DEC) A guideline for managing the impacts of
dust and associated contaminants from land development sites, contaminated sites remediation and
other related activities 2011.
A bore will be required on site to service water requirement for dust control. However, care should be
taken to avoid the over+wetting of potentially contaminated areas by water truck given the nature of the
contamination.
To prevent dust particles (and contaminants such as lead) becoming airborne, the following
procedures will be implemented:
•

Construction of a 40 m bitumen road at the entrance to the site and a limestone haul road for
mitigation of wheel+generated dust.
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•

Erection of dust screens and wind barriers around the active fixed screening area prior to
commencement of works (e.g. 2 m or greater height fencing with shade cloth attached).
Alternatively, screens can be enclosed.

•

Disturbing only the minimum area necessary at any one time.

•

Location of fixed and mobile plant and the screening plant as far from local receptors as
practicable.

•

Use dust suppression (i.e. chemical additives where appropriate or a quick release of water) over
the ground to be remediated and at key transfer points to suppress dust. Alternatively, use covers
where ever practical to minimise wind impacts on material transfers.

•

Securely covering all loads exiting the site.

•

Dust suppression (i.e. chemical additives where appropriate) regularly applied to stockpiles.

•

Covering of stockpiles of contaminated soil remaining on site for more than 24 hours.

•

Minimising soil disturbance works during dry, windy days.

•

Use of a water cart on all internal unsealed roads and trafficked areas, particularly on dry, windy
days.

•

Defining edges of all internal roads with marker posts or equivalent.

•

Retaining stabilised site access/egress points for vehicles.

•

Enforcing speed limits for all on+site vehicles to minimise wheel+generated dust.

•

Regular inspection of erosion and sediment controls to ensure these do not become a potential
source of dust emission.

•

Vegetated buffers will be retained between the mining operations areas and nearby rural
residential areas to assist in dust mitigation.

In cases where severe water restrictions are imposed, other measures such as additional wind breaks,
covering with shadecloth material, and/or the use of wetting agents such as chemical stabilisation
and/or hydromulch will be considered.
Should prolonged dust events occur, activities on site will be temporarily halted and only resumed
once conditions have improved.
Regular assessment of meteorological conditions will be undertaken to identify conditions which would
be unfavourable in terms of dust levels at sensitive receptor locations located downwind of the project
site (i.e. during strong winds experienced from the north+west, south and the east). Wind sock(s)
visible to each active remediation area will be implemented to assist in reactive response procedures
(i.e. to determine when activities should be postponed, minimised or relocated if possible).
Daily site inspections carried out during site remediation works will include visual inspection of
airborne dust, inspection of erosion and sediment controls, and inspection of site access roads to
ensure soil tracking on the road network is prevented.
The site will be managed in accordance with the Mining Lease Licence Application and the Mines Act.
6.2.5

Odour

Given the findings of previous site assessments, generation of significant odours during the
remediation works is considered unlikely. However, if odours are detected, and particularly where
strong odours are encountered, remediation activities will cease and advice will be sought from the
Remediation Contractor before proceeding.
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The following mitigation measures will be implemented to reduce the potential for nuisance odour
emission:
•

Odorous materials will be transported to a nearby fill area and covered with non+odorous material
immediately and at the end of the working day. Cover will be at least 150 mm thick.

•

Adequate maintenance of equipment and machinery will be carried out to minimise exhaust
emissions.

•

Odours will be monitored using field screening techniques at least once daily at the site boundary
during any odorous or ground invasive works.

Should unacceptable odours be detected at the site boundary, the following additional procedures will
be implemented:
•

Excavation works and vehicle loading/unloading will only be carried out when weather conditions
are favourable in terms of nuisance odour at sensitive receptors located downwind.

•

Appropriate covering techniques such as the use of plastic sheeting to cover excavation faces or
stockpiles will be applied.

•

Hydrocarbon mitigating agents will be investigated for use on impacted areas/materials.

A record of unacceptable odours and corrective/preventative action taken will be maintained by the
Remediation Contractor.
6.2.6

Noise

The applicable statutory requirements for noise emissions in Western Australia are contained within
the Environmental Protection Act 1986 (the Act) and the Environmental Protection (Noise) Regulations
1997 (the Regulations).
Noise emission levels from the site during the project will be designed to meet the requirements of the
Regulations and limits specified under the Assigned Outdoor Neighbourhood Noise Levels for
adjacent land.
General noise control measures outlined in AS 2436+2010 will be implemented for the project. As an
example the following control measures would be implemented:
•

Utilise quietest reasonably available plant and equipment.

•

Plant and equipment will be fitted with noise attenuation devices (e.g. mufflers on exhausts) and
noise suppression devices will be maintained in good condition on. Consideration will be given to
use of reversing alarms other than the standard pulsed tonal alarms.

•

Machinery will only operate within the designated hours.

•

Vehicle access roads will be designed in such a way to minimise the need for plant and vehicles
to reverse (e.g. provision of a turning circle adjacent to the remediation works zone). Vehicle
access roads will also be maintained to minimise the potential for noise generation from trucks
entering/exiting the site.

•

Ffixed screening plant will be located at the centre of the site, furthest away from sensitive
receivers.

•

The number of equipment operational at the site at the same time will be minimal.

•

Vegetated buffers will be retained between the mining operations areas and nearby rural
residential areas to assist in noise mitigation.
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A suitably qualified noise consultant will be engaged to undertake noise modelling and/or monitoring
as required to determine that noise emission levels meet with the relevant assessment criteria at
surrounding sensitive receptor locations.
In the event that noise complaints are received, a suitably qualified acoustics consultant will be
engaged to identify the source and suitable additional mitigation measures if required.
6.2.7

General Wastes

The site will be maintained in a tidy condition free of litter. Site compound waste storage areas will be
inspected on a daily basis to ensure wastes are contained within appropriate receptacles. Waste
storage areas will be well maintained to prevent nuisance odours. Standard signage will be posted to
identify the materials that can be stored within skips and other receptacles.
Records of disposed waste will be kept in project records.
6.2.8

Traffic

The remediation contractor and work supervisor will ensure that all site vehicles:
•

Carry out loading and unloading of materials on site.

•

Conduct deliveries of contaminated materials, sand resource, equipment or machinery during the
hours of remediation work identified in Section 5.2.

•

Abide by the Driver Code of Conduct (driver procedures, training and behaviour standards) to
ensure traffic impacts are minimised for other road users.

•

Securely cover all loads to prevent dust or odour emissions during transportation.

•

Exit the site in a forward direction.

•

Do not track soil, mud or sediment onto the road.

•

A speed limit of 20 km/hr will be complied with on site (for dust mitigation, safety and flora and
fauna protection).

6.3

Environmental Incident Response

Pollution and environmental damage can arise from emergency incidents such as the following:
• Spillages of dangerous goods, chemicals, fuel and oils.
• Unlicensed discharge of pollutants to environment (air, water, noise, soil).
• Seepage or mishandling of contaminated/hazardous waste.
• Dumping of waste to an unauthorised site.
• Structural collapse.
• Traffic accidents.
• Vandalism, arson and theft.
• Explosions and natural disasters (e.g. flood and fire).
Spill Kits will be maintained at the refuelling facility, near high trafficked areas and stationary plant as
appropriate.
All environmental incidents will be dealt with promptly to minimise any potential impacts. Unexpected
or accidental environmental incidents will be managed in accordance with site Incident Response and
Reporting Procedures. All environmental incidents are reported using the Incident Reporting Form
(see Appendix C).
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Any incidents on site, which are likely to cause material harm to the environment, will be immediately
reported to the Site Manager or the Principal.
The DER/DMP will be contacted in certain circumstances (refer Section 5.12.4). Emergency contact
numbers (refer to Appendix B) will be displayed at the work sites.
6.3.1

Chemical/Fuel Spills

Spills on the worksite are most likely to involve fuel, hydraulic oil or engine oil spilled from plant items.
If a spillage occurs the following procedure is to be followed:
1

All work to cease in the affected area.

2

Check personnel safety.

3

Immediately identify the spilled material and notify the Works Supervisor.

4

Notify Client and the local Council and/or the DER/DMP of emergency incident and associated
environmental impacts.

5

Clear area and secure.

6

Implement traffic control if required.

7

Contain the spill as soon as possible so it doesn’t spread. Refer to Material Safety Data Sheet
(MSDS) for personal protective clothing needed.

8

If containment is required, contain using temporary earth mounds/bunds, oil booms and/or
absorbent socks/spill kit. If you can’t do this, let your supervisor know.

9

Re+establish damaged environmental controls if required.

10

Collect samples of pollution as required.

11

Once the spill has been contained, your supervisor will arrange removal and disposal as soon as
possible. Dispose of material using a licensed contractor and keep records of disposal on site.

12

Complete an Incident Reporting Form (see Appendix C) and forward it to the Site Manager.

13

Submit written report to and the local Council within 48 hours of emergency incident.

14

Complete a clean+up of pollution and remediation of environmental damage.

Spill Kits will be maintained near the refuelling facility, high trafficked areas and stationary plant as
appropriate.
6.3.2

Contaminated RunAoff/Leakage

Safety issues related to contaminated/hazardous materials on the worksite will most likely be
associated with excavation and remediation works.
Where an incident occurs, the following procedure will be followed:
•

Immediately notify the Works Supervisor and undertake emergency response procedures (as per
Section 5.11) where required.

•

Cordon off the work site until suitable health and safety controls are established and the works re+
evaluated to ensure a safe work environment as necessary.

•

Complete an Incident Reporting Form (see Appendix C) and forward it to the Site Manager.

Environmental incidents (e.g. leakage or run+off of contaminated materials) will be dealt with according
to the below procedure:
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Suspend works.

2

Investigate the site to identify the source of the contaminated run+off.

3

Contain the leakage or run+off, if safe to do so, as soon as possible so it doesn’t spread. If
containment is required, clean+up using spill kits or inform the supervisor if this can’t be done.

4

Cover stockpiles and ensure silt fences and other controls are present around stockpiles and any
drains.

5

Once the leakage has been contained, the supervisor will arrange removal and disposal as soon
as possible. Dispose of material using a licensed contractor and keep records of disposal on site.

6

Notify the DER/DMP of any pollution incidents (as per Section 5.12.4).

7

Complete an Incident Reporting Form (see Appendix C) and forward it to the Site Manager.

6.3.3

Unexpected Contamination Finds

Unexpected contamination (i.e. asbestos) is currently not anticipated on site. However, where
unexpected contamination finds are identified on site, the following management controls will be
incorporated into the Project Management Plan.
Additionally, the following procedure will be applicable:
1

Notify the Site Manager and Works Supervisor and undertake emergency response procedures
(as per Section 5.11) where required.

2

Close off the affected area using a barrier tape and warning signs.

3

Notify a qualified consultant immediately to inspect the area and confirm the presence of and
nature of the contamination, to determine the extent of remediation works to be undertaken. A
report detailing this information will be compiled by the consultant and provided to the Site
Manager and Principal.

4

Complete an Incident Reporting Form (see Appendix C) and forward it to the Site Manager.

5

The impacted soil/materials will be classified and disposed of at an appropriately licensed waste
facility, and documentary evidence is to be maintained and provided to the Site Manager and
Principal.

6

If impacted material is to remain on site temporarily or permanently or is anticipated to occur
elsewhere, the adequacy of this EMP will be reviewed in terms of any additional risk the
encountered material may present.

7

All work associated with contaminated soils will be undertaken by an appropriately licensed
contractor.

8

Appropriate PPE will be worn and monitoring for airborne contaminants will be carried out during
soil excavation / remediation works as appropriate in consultation with the site’s OHS Hygienist.

9

At the completion of excavation works, a clearance inspection is to be carried out and written
certification is to be provided by a consultant that the area is safe to be accessed and worked.

6.4

NonAConformance, Corrective and Preventative Action

A non+conformance occurs when a procedure or environmental safeguard is not followed, or does not
perform as required by this EMP. The Site Manager will monitor non+conformances to the EMP and
initiate a corrective and preventative action where required. Non+conformance is reported in a
standard form (see Appendix C).
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Non+conformances will be reported to the Site Manager and Principal within one working day of the
non+conformance being detected. Details of the remedial action will be reported within one working
day of completion of the remedial action. The Incident Investigation Report will be used to report the
non+conformance, the remedial action and completion of remedial actions.
In the event of a non+conformance or incident presenting potential or actual harm to the environment,
the non+conforming practice must cease immediately, the Principal must be promptly notified and
remedial and corrective actions implemented to prevent reoccurrence.
Minor non+compliances with the EMP, which can be remedied immediately, will be recorded together
with the appropriate remedial action in the weekly environmental inspection log. A copy of log will be
issued monthly to the Principal.

6.5

Environmental Monitoring

To demonstrate compliance with the EMP during operations, the Works Supervisor must conduct daily
environmental inspections and after rain events to ensure that the environmental controls described in
this EMP have been implemented, meet with relevant specifications and are being maintained. Any
actions resulting from the inspections must be promptly resolved.
Table 5

Environmental Monitoring Requirements

Environmental Control

Location

Method

Frequency

Erosion &
Sediment/Storm water
Controls

Stockpiles

Silt fencing / straw bale filters /
other devices to be checked
Removal of any sediment /
garbage trapped in fencing

Daily

Activity areas/areas
requiring controls

Silt fencing / straw bale filters /
other devices to be checked
Removal of any sediment /
garbage trapped in fencing

Daily

Stormwater controls

Check that stormwater
discharge is clear from sediment
and pollution

Daily

Site entrances and
haul roads

Ensure vehicles remain on
dedicated roads

Daily

Boundary of Works

Visual inspection of the site &
boundaries
Inspection of dust control
measures
Visual survey of potentially dust
generating activities

Daily and during dust
creating activities
(excavation, topsoil
handling, screening
and transport etc)

Weather conditions

Review of prevailing winds to
determine unfavourable
conditions in terms of dust levels
at receptors downwind of the
project site

Daily

Site entrances

Visual inspection of public roads
for dirt trackout associated with
site operations

Daily

Wind socks

Review of prevailing wind
conditions

Daily

Boundary

Undertake (attended) noise
monitoring using a statistical
logger

In the event of noise
complaints

Dust

Noise
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Location

Method

Frequency

Site

Daily checks to ensure no work
commences until 7am (Monday +
Saturday)

Daily

Work face and bins

Inspection of waste storage
areas
Inspection of trucks removing
wastes from site to ensure
appropriate controls are in place

Daily

Environmental Training

An informed, committed and effectively trained workforce is a pre+requisite for acceptable
environmental performance.
The EMP requires that all project personnel attend the project induction program and are made aware
of their environmental responsibilities. The project induction program will contain an environmental
management section, which covers the following areas:
• Project Environmental Policy.
• Legal and other obligations.
• Emergency and incident response procedures on site.
• Potential environmental impacts.
• Location of waste bins and any other relevant facilities.
• Correct use of General Purpose Spill Kit.
• Environmental awareness of their environmental protection responsibilities and measures to
minimise environmental impacts.
Informal training through toolbox meetings is also delivered when required in topics such as
contaminated materials, waste management measures and other environmental issues relevant to the
site.

6.7

Reporting and RecordAKeeping

Reporting to internal and external parties regarding the Project’s environmental activities will be
undertaken according to the frequency listed in Table 6.
Table 6

Reporting Requirements

Report

Action

Recipient

Frequency

RAP/EMP

Distribution

Site Office
Head Office

Project commencement
and following any
significant changes

Staff Comments

Record in meeting
minutes or Environmental
Inspection Log

Works Supervisor
Site Manager

Monthly

Site Inspection
Observations and Actions

Record in Environmental
Inspection Log

Site Manager
Principal

Daily inspection logs
Weekly summary reports

Public complaints

Report details

Site Manager
Principal
(DER/DMP as relevant)

Per complaint
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Report

Action

Recipient

Frequency

Complaint response

Phone call or letter from
the Principal as
appropriate

Complainant
Principal
(DER/DMP as relevant)

As soon as practicable

Non+conformance

Issue notice

Works Supervisor
Principal
(DER/DMP as relevant)

As required

Pollution Incident

Telephone and written
report

Works Supervisor
Site Manager
DER/DMP

Immediately

Audit findings

Report

Site Manager

Six monthly

Management Review

Record comments in
minutes of meeting

Works Supervisor
Site Manager

Six monthly

The following records will be maintained for record+keeping purposes:
• This Plan.
• Employee training and induction records.
• Site inspection reports.
• Monitoring equipment calibration reports.
• Records of verification testing reports and environmental monitoring records.
• Waste receipts and dockets.
• Environmental incidents/emergencies and non+conformance reports.
• Complaint reports.
• Audit reports and Management review minutes.
• Regulatory authority inspection reports and correspondence with regulatory authorities.

6.8

Review of Environmental Management Performance

The Site Manager will ensure that environmental performance is evaluated on a six monthly basis by
reviewing inspections records, complaints/enquires received, incidents and any other environmental
issues. Conducting internal management plan reviews and measuring environmental performance is
essential to:
• Determine whether the system is effective.
• Verify that on+site controls are effective.
• Test whether environmental objectives and performance targets have been met.
This includes assessing opportunities for improvement and the need for changes to the plan, the
policies and objectives. The EMP will be revised as necessary within 3 months submission of an
incident report, annual review of any modifications of the consent in accordance with the Project
Conditions of Consent.
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Emergency Contacts Register

Services

Contact Name

Contact Number

Ambulance / Fire Brigade / Police / Gas
Leaks

N/A (Not Applicable)

000

State Emergency Service (SES)

N/A

132 500

Department of Fire and Emergency Services
(DFES)

N/A

13 33 37

DER Pollution Watch 24 hour hotline

http://www.der.wa.gov.au

1300 784 782

Council Environmental Health Department
24 hour Helpline

N/A

(08) 9439 0200

WA Poisons Information

N/A

131 126

Rockingham General Hospital
Elanora Drive, Cooloongup

N/A

(08) 9599 4000

Kwinana Police Station
21+29 Sulphur Road, Kwinana Town Centre

N/A

(08) 9411 4311

Water

Water Corporation

13 13 75

Electricity

Western Power

13 13 51

Gas

ATCO Gas

13 13 52

Dial Before You Dig:

N/A

1100

Native Animal Rescue: 24 hour Helpline

N/A

(08) 9474 9055

Bureau of Meteorology (BoM):
Weather and warnings

www.bom.gov.au/wa

1300 659 213

Emergency Services:

Local Services:

Utilities:

Information Services:

Site Contacts
Principal
Site Manager
Works Supervisor
Site First Aid Staff:
Other Contacts:
Land Contamination Specialist
Remediation Contractor
Occupational Hygienist
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Standard Forms
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Environmental Incident Report
Part A: Details of complaint/incident
Date of
Time of
incident:
incident:
Name and phone number of complainant:

AM/PM

Incident Report
No.

Description of incident/concern:
………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………….
Immediate actions/control measures to rectify the incident/complaint:
………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………….
Was DER notified?

Yes/No on ___/____/____

by: ________________ (Phone/letter)

Was Principal notified? Yes/No on ___/____/____

by: ________________ (Phone/letter)

Other authorities notified?

_____________________________(eg water authorities)

Print Name: ______________________ Signature ________________ Date:___/___/____
Part B Follow up details:
Action:

(to be completed by Site Manager)

………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………….
Print Name: ________________________
Date:___/___/____

Signature ________________

Was the complainant/DER/other authorities informed of the actions taken?

Yes/No

Note: Report all incidents to the Principal.
A spill should be reported to the DER if:
 The actual or potential ‘Environment Harm’ to the health or safety of human beings or ecosystem is
not trivial.
 The actual or potential ‘Material Harm’ or loss or property damage (including clean-up costs)
associated with a pollution incident is significant (exceeds $20 000).

Report Form

QAR 3 Register No.

QAR 3 - QUALITY ACTION REQUEST
Tick Appropriate Box/es
To use this report effectively: (Refer to Procedure QP 4.14 for additional details)
Part 1 Is filled out by the person making the request.
Part 2 A recommended remedy (immediate action) is compiled by a nominated actioner.
Part 3 The immediate action instigated (by the actioner) as the short term remedy is then reviewed (as a long term remedy) by the
receiver.
Part 4 Originator/(Nominee) and Receiver jointly monitor effectiveness and progress. When completed the QAR is filed by the Quality
Officer/Co-ordinator and the QAR register updated.
NOTE: Where a non-compliance is reported by someone other than the Quality Officer/Co-ordinator any action should be reviewed by
the actioner

Complaint
Product NonConformance
Audit NCR
Corrective Action
Preventive Action
Environmental Issue
Safety Issue

ORIGINATOR

TITLE

SITE

Date:

/

/

1. DETAILS OF QUALITY ACTION REQUEST (System Faults or Improvements)

Originator (Signature)

Date Receiver Notified:

Receiver (Signature)

Reply to Parts 2 & 3 by:

2. IMMEDIATE ACTION (Describe actions or plans)

/

/

Attachments

YES / NO

NOMINATED ACTIONER:

Identify root cause:

Customer notified of action?

 Yes  Not necessary  Not applicable

 Yes  No

Customer requested audit?

3. ACTION TO PREVENT RECURRENCE (Where possible) Note: If as for Part 2 tick box  and proceed to Part 4

Actioner's Signature:

Snr site mgr signature:

Planned completion date:

/

/

4. FOLLOW-UP & CLOSE OUT DETAILS (Confirm effective resolution of Parts 2 & 3)

Signed 1. Originator/Nominee

2. Receiver

QA Officer's/Co-ordinator's Signature..............................................

GREEN - TO ACTIONER,

Date:

/

/

Update QAR register after 4 complete. Close out Date:

WHITE - TO QUALITY OFFICER/CO-ORDINATOR,

Revision Level: 9.01

YELLOW - BOOK COPY

New QAR No:

/

/

Rocla

F03
Communications and Complaints Register
Location:

Reference
no.

Date/
Time
reported

Issue details
(complaint, enquiry,
incident, etc)

Form of
communication
(i.e. letter,
phone)

Complainant details and
contact no.

Action taken

Feedback
date
(if done)

Closed
out date

ATTACHMENT 4
Mining Lease Grant

ATTACHMENT 5
EPA Decision Notice

ATTACHMENT 6
Minister’s Appeal Determination

Environmental Protection Act 1986

Hon Donna Faragher JP MLC
Minister for Environment

MINISTER’S APPEAL DETERMINATION
APPEAL AGAINST THE ENVIRONMENTAL PROTECTION AUTHORITY
DECISION TO NOT ASSESS
SAND MINING RESERVE 24784 (LOT 53) AND RESERVE 32621 (LOT
1320) BANKSIA ROAD, WELLARD
Purpose of this document
This document sets out the Minister’s decision with respect to the appeals lodged against the
decision of the Environmental Protection Authority (EPA) not to assess the above proposal.
This document is produced by the Office of the Appeals Convenor for the Minister but is not
the Appeals Convenor’s own report, which can be downloaded from the Appeals Convenor’s
website at www.appealsconvenor.wa.gov.au .

Appellants:

Mrs Jill Sheridan (Casuarina Wellard Progress
Association Inc)

Proponent/Permit Holder:

Urban Resources Pty Ltd

Proposal description:

Sand mining to be conducted at Lot 53 and Lot
1320 Banksia Road, Wellard

Minister’s Decision:

The Minister dismissed the appeal

Date of Decision:

24 November 2009
REASONS FOR MINISTER’S DECISION

One appeal was received in relation to this matter.
Pursuant to section 106 of the Environmental Protection Act 1986 (the EP Act),
the Minister obtained a report from the EPA on the matters raised in the appeals.
The Minister also received a report from the Appeals Convenor. The Appeals
Convenor’s report sets out the background and other matters relevant to the
appeal.
The Appeals Convenor advised that a representative of his Office discussed the
appeal with the appellant and also met with the proponent.

Appeal Number
096 of 2009

The Minister understood that the appellant was seeking for her to direct the
Environmental Protection Authority (EPA) to set the level of assessment as
“Proposal Unlikely to be Environmentally Acceptable” with the end result that no
clearing of native vegetation or sand mining should be conducted on the site.
The grounds of the appeal were summarised by the Appeals Convenor as:
1. The proposal would adversely impact on Carnaby’s Black Cockatoos;
2. The proposal fails to properly consider the impact of clearing an area of
Banksia forest with little exposure to dieback;
3. The proposal does not meet policies which aim to ensure no net loss of
native vegetation;
4. The proposal does not comply with the EPA Guidance Statement No. 3
Separation Distances between Industrial and Sensitive Land Uses;
5. The proposal does not address the impact of dewatering on protected
wetlands; and
6. The proposal does not adequately consider road safety.
The Minister understood that the key concerns raised in the appeal were that
sand mining in this area will significantly impact on native flora and fauna,
particularly the Carnaby’s Black Cockatoo and the Red Tail Black Cockatoo. In
addition, the appellant expressed concern that local residents would be impacted
by the noise and dust, and the potential contamination of groundwater.
On assessment of the first three appeal grounds, which relate primarily to
biodiversity matters, the Minister noted that the appellant assert that the
Carnaby’s Black Cockatoo and Red Tail Black Cockatoo visit the site regularly in
large numbers. The Minister was advised by the Appeals Convenor that research
on Carnaby’s Black Cockatoo indicates that there are recent records of this
species nesting near Baldivis.
The Minister noted that the proponent does not dispute that these species occur
on the site, and has outlined specific management strategies to mitigate impacts
on the Carnaby’s Black Cockatoo. The Minister concurred with the Appeals
Convenor that this matter and other associated biodiversity issues raised in the
appeal can be adequately considered under the Environmental Protection
(Clearing of Native Vegetation) Regulations 2004.
With regard to appeal ground four, the Minister understood that the appellant
contended that the proposed sand mining operations do not comply with the
EPA’s Guidance Statement Number 3: Separation Distances between Industrial
and Sensitive Land Uses, which requires a buffer of at least 500 metres for a
Screening Works (Category 12), and the appellant asserted that over forty
residents live within 500 metres of the proposed sand mine.
The Minister was advised by the EPA that although the Guidance Statement does
recommend a buffer of 500 metres for screening activities, the buffer distances
are not intended to be absolute separation distances, rather they are a default
distance for the purposes of:
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096 of 2009

• identifying the need for specific separation distance or buffer definition
studies; and
• providing general guidance on separation distances in the absence of site
specific technical studies.
Furthermore, the EPA stated that separation distances are intended to be used
as a tool only, supplemented by other appropriate techniques.
In this regard, the Minister was advised that the proponent has addressed dust
and noise impacts in the mining proposal documentation and has committed to
comply with the requirements of the Environmental Protection (Noise)
Regulations 1997; and the EPA Guidance Statement No 18: Prevention of Air
Quality Impacts from the Land Development Site).
The proponent has also outlined the management strategies in place to minimise
the effects of dust and noise generation from the mining operation to the
satisfaction of the EPA.
On assessment of appeal ground five, which related to the appellant’s concern
that the proposal will impact upon the nearby wetland or contaminate the
groundwater, the Minister noted that the proponent has stated that no dewatering
is required for the operations, and that water will be sourced from a licensed
groundwater bore for the purpose of dust suppression. The Minister also
understood that groundwater issues can be managed by the Department of
Water.
Finally in regard to concerns about road safety, although this matter is not strictly
a relevant environmental consideration, the Minister was advised that a Heavy
Vehicle Road Network Review was undertaken for access to the site and
transportation of materials from the site. The review provided recommendations
on the safest routes to and from the site. Additionally, the Minister understood
that the proponent has committed to upgrade all necessary roads to the
specifications required for heavy vehicles.
Taking into account your appeal and the EPA’s advice, the Minister was
supportive of the Appeals Convenor’s view that the potential environmental
impacts associated with this proposal are not significant enough to warrant formal
assessment under the EP Act.
The Minister, therefore, dismissed the appeal.
However, the Minister noted many of the concerns raised during the appeal
process will require ongoing management. The Minister was advised that these
issues can be addressed through existing legislative and administrative
processes.
In this regard, the minister recommended that the EPA provide advice to
decision-making authorities and the proponent in relation to:
•

managing the impacts of clearing on fauna and flora through Part V of the
Environmental Protection Act 1986 (clearing of native vegetation
provisions);
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•

managing noise under the Environmental Protection (Noise) Regulations
1997; and

•

addressing other related environmental impacts, such as dust mitigation
through the Mining Proposal process under the Mining Act 1978.

Note: this decision is published pursuant to the terms of section 110 of the
Environmental Protection Act 1986 and regulation 8 of the Environmental
Protection Regulations 1987.

Preparing officer: Anthony Sutton and Mandy Cross
Office of the Appeals Convenor
Level 22, 221 St George’s Terrace
Perth WA 6000
Tel: (08) 6467 5190
Fax: (08) 6467 5199
www.appealsconvenor.wa.gov.au
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ATTACHMENT 7
Protected Matters Search Tool Report

EPBC Act Protected Matters Report
This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.
Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.
Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Report created: 15/01/15 15:09:48
Summary
Details
Matters of NES
Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010
Coordinates
Buffer: 5.0Km

Summary
Matters of National Environmental Significance
This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

World Heritage Properties:

None

National Heritage Places:

None

Wetlands of International Importance:

3

Great Barrier Reef Marine Park:

None

Commonwealth Marine Areas:

None

Listed Threatened Ecological Communities:

3

Listed Threatened Species:

25

Listed Migratory Species:

6

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.
The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.
A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Commonwealth Land:

None

Commonwealth Heritage Places:

None

Listed Marine Species:

8

Whales and Other Cetaceans:

None

Critical Habitats:

None

Commonwealth Reserves Terrestrial:

None

Commonwealth Reserves Marine

None

Extra Information
This part of the report provides information that may also be relevant to the area you have nominated.

Place on the RNE:

4

State and Territory Reserves:

2

Regional Forest Agreements:

None

Invasive Species:

38

Nationally Important Wetlands:
Key Ecological Features (Marine)

None
None

Details
Matters of National Environmental Significance
Wetlands of International Importance (RAMSAR)

[ Resource Information ]

Name
Becher point wetlands
Forrestdale & thomsons lakes
Peel-yalgorup system

Proximity
Upstream from Ramsar
Within 10km of Ramsar
Upstream from Ramsar

Listed Threatened Ecological Communities

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.
Name
Corymbia calophylla - Kingia australis woodlands
on heavy soils of the Swan Coastal Plain
Corymbia calophylla - Xanthorrhoea preissii
woodlands and shrublands of the Swan Coastal
Plain
Claypans of the Swan Coastal Plain

Status
Endangered
Endangered

Critically Endangered

Listed Threatened Species
Name
Birds
Botaurus poiciloptilus
Australasian Bittern [1001]

Calyptorhynchus banksii naso
Forest Red-tailed Black-Cockatoo, Karrak [67034]

Calyptorhynchus baudinii
Baudin's Black-Cockatoo, Long-billed BlackCockatoo [769]
Calyptorhynchus latirostris
Carnaby's Black-Cockatoo, Short-billed BlackCockatoo [59523]
Leipoa ocellata
Malleefowl [934]

Rostratula australis
Australian Painted Snipe [77037]

Type of Presence
Community known to
occur within area
Community known to
occur within area
Community likely to
occur within area

[ Resource Information ]
Status

Type of Presence

Endangered

Species or species
habitat may occur within
area

Vulnerable

Species or species
habitat may occur within
area

Vulnerable

Roosting known to occur
within area

Endangered

Breeding likely to occur
within area

Vulnerable

Species or species
habitat likely to occur
within area

Endangered

Species or species
habitat may occur within

Name

Status

Type of Presence
area

Sternula nereis nereis
Australian Fairy Tern [82950]

Vulnerable

Species or species
habitat may occur within
area

Mammals
Dasyurus geoffroii
Chuditch, Western Quoll [330]

Vulnerable

Species or species
habitat known to occur
within area

Pseudocheirus occidentalis
Western Ringtail Possum, Ngwayir [25911]

Vulnerable

Species or species
habitat likely to occur
within area

Setonix brachyurus
Quokka [229]

Vulnerable

Species or species
habitat may occur within
area

Plants
Andersonia gracilis
Slender Andersonia [14470]

Endangered

Species or species
habitat may occur within
area

Endangered

Species or species
habitat known to occur
within area

Centrolepis caespitosa
[6393]

Endangered

Species or species
habitat likely to occur
within area

Darwinia foetida
Muchea Bell [83190]

Critically Endangered

Species or species
habitat likely to occur
within area

Diuris micrantha
Dwarf Bee-orchid [55082]

Vulnerable

Species or species
habitat known to occur
within area

Diuris purdiei
Purdie's Donkey-orchid [12950]

Endangered

Species or species
habitat likely to occur
within area

Endangered

Species or species
habitat likely to occur
within area

Drakaea micrantha
Dwarf Hammer-orchid [56755]

Vulnerable

Species or species
habitat likely to occur
within area

Eucalyptus balanites
Cadda Road Mallee, Cadda Mallee [24264]

Endangered

Species or species
habitat likely to occur
within area

Grevillea curviloba subsp. incurva
Narrow curved-leaf Grevillea [64909]

Endangered

Species or species
habitat may occur within
area

Lepidosperma rostratum
Beaked Lepidosperma [14152]

Endangered

Species or species
habitat likely to occur
within area

Synaphea sp. Fairbridge Farm (D.Papenfus 696)
Selena's Synaphea [82881]

Critically Endangered

Species or species
habitat likely to occur
within area

Synaphea stenoloba
Dwellingup Synaphea [66311]

Endangered

Species or species
habitat may occur within
area

Tetraria australiensis
Southern Tetraria [10137]

Vulnerable

Species or species

Caladenia huegelii
King Spider-orchid, Grand Spider-orchid, Rusty
Spider-orchid [7309]

Drakaea elastica
Glossy-leafed Hammer-orchid, Praying Virgin
[16753]

Name

Status

Type of Presence
habitat likely to occur
within area

Verticordia plumosa var. pleiobotrya
Narrow-petalled Featherflower, Mundijong
Featherflower [55803]

Endangered

Species or species
habitat likely to occur
within area

Listed Migratory Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species
habitat likely to occur
within area
Migratory Terrestrial Species
Haliaeetus leucogaster
White-bellied Sea-Eagle [943]
Species or species
habitat known to occur
within area
Merops ornatus
Rainbow Bee-eater [670]
Species or species
habitat may occur within
area
Migratory Wetlands Species
Ardea alba
Great Egret, White Egret [59541]
Species or species
habitat known to occur
within area
Ardea ibis
Cattle Egret [59542]
Species or species
habitat likely to occur
within area
Rostratula benghalensis (sensu lato)
Painted Snipe [889]
Endangered*
Species or species
habitat may occur within
area

Other Matters Protected by the EPBC Act
Listed Marine Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species
habitat likely to occur
within area
Ardea alba
Great Egret, White Egret [59541]
Species or species
habitat known to occur
within area
Ardea ibis
Cattle Egret [59542]
Species or species
habitat likely to occur
within area
Haliaeetus leucogaster
White-bellied Sea-Eagle [943]
Species or species
habitat known to occur
within area
Merops ornatus
Rainbow Bee-eater [670]
Species or species
habitat may occur within
area
Pandion haliaetus
Osprey [952]
Species or species
habitat likely to occur
within area

Name
Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Threatened

Type of Presence

Endangered*

Species or species
habitat may occur within
area

Thinornis rubricollis
Hooded Plover [59510]

Species or species
habitat may occur within
area

Extra Information
Places on the RNE

[ Resource Information ]

Note that not all Indigenous sites may be listed.
Name
Natural
Bollard Bulrush Swamp
Modong Nature Reserve
Beeliar Regional Park and Adjacent Areas
Banksia Road Nature Reserve

State and Territory Reserves

State

Status

WA
WA
WA
WA

Indicative Place
Indicative Place
Interim List
Registered

[ Resource Information ]

Name
Banksia
Modong

State
WA
WA

Invasive Species

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.
Name
Birds
Acridotheres tristis
Common Myna, Indian Myna [387]

Anas platyrhynchos
Mallard [974]

Carduelis carduelis
European Goldfinch [403]

Columba livia
Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Passer domesticus
House Sparrow [405]

Passer montanus
Eurasian Tree Sparrow [406]

Streptopelia chinensis
Spotted Turtle-Dove [780]

Status

Type of Presence

Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur

Name
Streptopelia senegalensis
Laughing Turtle-dove, Laughing Dove [781]

Sturnus vulgaris
Common Starling [389]

Turdus merula
Common Blackbird, Eurasian Blackbird [596]

Mammals
Bos taurus
Domestic Cattle [16]

Canis lupus familiaris
Domestic Dog [82654]

Felis catus
Cat, House Cat, Domestic Cat [19]

Funambulus pennantii
Northern Palm Squirrel, Five-striped Palm Squirrel
[129]
Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus norvegicus
Brown Rat, Norway Rat [83]

Rattus rattus
Black Rat, Ship Rat [84]

Vulpes vulpes
Red Fox, Fox [18]

Plants
Asparagus asparagoides
Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]
Brachiaria mutica
Para Grass [5879]

Cenchrus ciliaris
Buffel-grass, Black Buffel-grass [20213]

Chrysanthemoides monilifera
Bitou Bush, Boneseed [18983]

Chrysanthemoides monilifera subsp. monilifera
Boneseed [16905]

Genista linifolia
Flax-leaved Broom, Mediterranean Broom, Flax

Status

Type of Presence
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area
Species or species
habitat may occur within
area
Species or species
habitat may occur within
area
Species or species
habitat may occur within
area
Species or species
habitat likely to occur
within area
Species or species

Name
Broom [2800]

Status

Genista monspessulana
Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom
[20126]
Genista sp. X Genista monspessulana
Broom [67538]

Lantana camara
Lantana, Common Lantana, Kamara Lantana,
Large-leaf Lantana, Pink Flowered Lantana, Red
Flowered Lantana, Red-Flowered Sage, White
Sage, Wild Sage [10892]
Lycium ferocissimum
African Boxthorn, Boxthorn [19235]

Olea europaea
Olive, Common Olive [9160]

Opuntia spp.
Prickly Pears [82753]

Pinus radiata
Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]
Rubus fruticosus aggregate
Blackberry, European Blackberry [68406]

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii
Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]
Salvinia molesta
Salvinia, Giant Salvinia, Aquarium Watermoss,
Kariba Weed [13665]
Solanum elaeagnifolium
Silver Nightshade, Silver-leaved Nightshade,
White Horse Nettle, Silver-leaf Nightshade,
Tomato Weed, White Nightshade, Bull-nettle,
Prairie-berry, Satansbos, Silver-leaf Bitter-apple,
Silverleaf-nettle, Trompillo [12323]
Tamarix aphylla
Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
Athel Tamarix, Desert Tamarisk, Flowering
Cypress, Salt Cedar [16018]
Reptiles
Hemidactylus frenatus
Asian House Gecko [1708]

Type of Presence
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat may occur within
area
Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area
Species or species
habitat may occur within
area
Species or species
habitat likely to occur
within area
Species or species
habitat may occur within
area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Coordinates
-32.26421 115.88199

Caveat
The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.
This report is designed to assist in identifying the locations of places which may be relevant in determining
obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International
Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species
and listed threatened ecological communities. Mapping of Commonwealth land is not complete at this
stage. Maps have been collated from a range of sources at various resolutions.
Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider
the qualifications below and may need to seek and consider other information sources.
For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location data
are used to produce indicative distribution maps.
For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under 'type of presence'. For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic
distribution models are generated and these validated by experts. In some cases, the distribution maps are
based solely on expert knowledge.
Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine
The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:
- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.
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Method 'By Circle'
Centre 115°52' 55'' E,32°15' 34'' S
Buffer 5km
Group By Conservation Status

Conservation Status

Species

Records

Non-conservation taxon
Priority 1
Priority 3
Priority 4
Priority 5
Protected under international agreement
Rare or likely to become extinct

480
2
6
3
2
7
6

2576
3
12
10
43
37
23

TOTAL

506

2704

Name ID Species Name

Naturalised

Conservation Code

Rare or likely to become extinct
1.

1596 Caladenia huegelii (Grand Spider Orchid)

T

2.

24784 Calidris ferruginea (Curlew Sandpiper)

T

3.

24731 Calyptorhynchus banksii subsp. naso (Forest Red-tailed Black-Cockatoo)

T

4.

24734 Calyptorhynchus latirostris (Carnaby's Cockatoo (short-billed black-cockatoo),
Carnaby's Cockatoo)

T

5.

12938 Diuris micrantha

T

6.

28354 Synaphea sp. Serpentine (G.R. Brand 103)

T

Protected under international agreement
7.

41323 Actitis hypoleucos (Common Sandpiper)

IA

8.

41324 Ardea modesta (Eastern Great Egret)

IA

9.

24788 Calidris ruficollis (Red-necked Stint)

IA

10.

24293 Haliaeetus leucogaster (White-bellied Sea-Eagle)

IA

11.

24598 Merops ornatus (Rainbow Bee-eater)

IA

12.

24806 Tringa glareola (Wood Sandpiper)

IA

13.

24808 Tringa nebularia (Common Greenshank)

IA

14.

14932 Acacia lasiocarpa var. bracteolata long peduncle variant (G.J. Keighery 5026)

P1

15.

16633 Boronia juncea subsp. juncea

P1

16.

16245 Cyathochaeta teretifolia

P3

17.

20462 Jacksonia gracillima

P3

18.

25147 Lerista lineata (Perth Slider, Lined Skink)

P3

19.

25249 Neelaps calonotos (Black-striped Snake)

P3

Priority 1

Priority 3

20.
21.

7756 Stylidium longitubum (Jumping Jacks)
25800 Stylidium paludicola

P3
P3

Priority 4
22.

141 Aponogeton hexatepalus (Stalked Water Ribbons)

P4

23.

24133 Macropus irma (Western Brush Wallaby)

P4

24.

17850 Stylidium ireneae

P4

25.

25478 Isoodon obesulus (Southern Brown Bandicoot)

P5

26.

24153 Isoodon obesulus subsp. fusciventer (Quenda, Southern Brown Bandicoot)

P5

Priority 5

Non-conservation taxon
27.

15466 Acacia applanata

28.

3374 Acacia huegelii

29.

3557 Acacia stenoptera (Narrow Winged Wattle)

30.
31.

3602 Acacia willdenowiana (Grass Wattle)
24260 Acanthiza apicalis (Broad-tailed Thornbill, Inland Thornbill)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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Name ID Species Name
32.
33.

24261 Acanthiza chrysorrhoa (Yellow-rumped Thornbill)
24262 Acanthiza inornata (Western Thornbill)

34.

24560 Acanthorhynchus superciliosus (Western Spinebill)

35.

25535 Accipiter cirrocephalus (Collared Sparrowhawk)

36.

24281 Accipiter cirrocephalus subsp. cirrocephalus (Collared Sparrowhawk)

37.

25536 Accipiter fasciatus (Brown Goshawk)

38.

24282 Accipiter fasciatus subsp. fasciatus (Brown Goshawk)

39.

42368 Acritoscincus trilineatus (Western Three-lined Skink)

40.

25755 Acrocephalus australis (Australian Reed Warbler)

41.

6203 Actinotus glomeratus

42.

1775 Adenanthos cygnorum (Common Woollybush)

43.
44.
45.
46.
47.
48.
49.
50.
51.

184 Aira caryophyllea (Silvery Hairgrass)
4585 Amperea ericoides
20184 Amphipogon laguroides subsp. laguroides
200 Amphipogon turbinatus
-13287 Aname mainae
24315 Anas rhynchotis (Australasian Shoveler)
24316 Anas superciliosa (Pacific Black Duck)

55.

11434 Anigozanthos humilis subsp. humilis

56.

11261 Anigozanthos manglesii subsp. manglesii

57.

29487 Anigozanthos manglesii var. x angustifolius
1416 Anigozanthos viridis (Green Kangaroo Paw, Kurulbardang)

59.

24561 Anthochaera carunculata (Red Wattlebird)

60.

24562 Anthochaera lunulata (Western Little Wattlebird)

61.

3686 Aotus cordifolia

62.

3688 Aotus gracillima

63.

3692 Aotus procumbens
1117 Aphelia cyperoides

65.

24991 Aprasia repens (Sand-plain Worm-lizard)

66.

24285 Aquila audax (Wedge-tailed Eagle)
1264 Arnocrinum preissii

68.

25566 Artamus cinereus (Black-faced Woodswallow)

69.

24353 Artamus cyanopterus (Dusky Woodswallow)

70.

20350 Astartea affinis

71.

20283 Astartea scoparia

73.
74.

6323 Astroloma ciliatum (Candle Cranberry)
17234 Austrostipa compressa
234 Avena fatua (Wild Oat)

75.

24318 Aythya australis (Hardhead)

76.

18280 Babiana nana

77.

1800 Banksia attenuata (Slender Banksia, Piara)

78.

1822 Banksia ilicifolia (Holly-leaved Banksia)

79.

1834 Banksia menziesii (Firewood Banksia)

80.
81.
82.
83.
84.
85.
86.
87.

Y

1728 Allocasuarina fraseriana (Sheoak, Kondil)

54.

72.

Y
Y

739 Baumea acuta (Pale Twig-rush)
748 Baumea vaginalis (Sheath Twigrush)
5382 Beaufortia elegans
24319 Biziura lobata (Musk Duck)
4413 Boronia crenulata (Aniseed Boronia)
16636 Boronia crenulata subsp. viminea
4417 Boronia dichotoma
11381 Boronia ramosa subsp. anethifolia

88.

1272 Borya scirpoidea

89.

3710 Bossiaea eriocarpa (Common Brown Pea)

90.

7878 Brachyscome iberidifolia

91.

244 Briza maxima (Blowfly Grass)

Y

92.

245 Briza minor (Shivery Grass)

Y

93.

249 Bromus diandrus (Great Brome)

Y

94.

250 Bromus hordeaceus (Soft Brome)

Y

95.

1366 Bulbine semibarbata (Leek Lily)

96.

1383 Burchardia bairdiae

97.

12770 Burchardia congesta

98.
99.

1385 Burchardia multiflora (Dwarf Burchardia)
25715 Cacatua roseicapilla (Galah)

100.

25716 Cacatua sanguinea (Little Corella)

101.

25598 Cacomantis flabelliformis (Fan-tailed Cuckoo)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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Y

1261 Agrostocrinum scabrum (Blue Grass Lily)

24312 Anas gracilis (Grey Teal)

67.

1

1791 Adenanthos obovatus (Basket Flower)

53.

64.

Conservation Code

-12843 Afraflacilla huntorum

52.

58.

Naturalised

Name ID Species Name
102.
103.

1277 Caesia occidentalis

105.

11136 Caladenia denticulata

107.

1586 Caladenia discoidea (Dancing Orchid)
1592 Caladenia flava (Cowslip Orchid)

108.

15348 Caladenia flava subsp. flava

109.

17760 Caladenia nobilis

110.

19309 Calectasia narragara

111.
112.

5415 Calothamnus lateralis
25717 Calyptorhynchus banksii (Red-tailed Black-Cockatoo)

113.

5458 Calytrix flavescens (Summer Starflower)

114.

5460 Calytrix fraseri (Pink Summer Calytrix)

115.

1162 Cartonema philydroides

116.

2954 Cassytha micrantha

117.

2957 Cassytha racemosa (Dodder Laurel)

118.

11242 Cassytha racemosa forma pilosa

119.

11799 Cassytha racemosa forma racemosa

120.

6214 Centella asiatica

121.

1121 Centrolepis aristata (Pointed Centrolepis)

122.

1125 Centrolepis drummondiana

123.

1131 Centrolepis inconspicua

124.
125.
126.

1132 Centrolepis mutica
-13755 Cercophonius sulcatus
1280 Chamaescilla corymbosa (Blue Squill)

127.

24377 Charadrius ruficapillus (Red-capped Plover)

128.

24321 Chenonetta jubata (Australian Wood Duck, Wood Duck)

129.

763 Chorizandra enodis (Black Bristlerush)

130.

24431 Chrysococcyx basalis (Horsfield's Bronze Cuckoo)

131.

24833 Cincloramphus cruralis (Brown Songlark)

132.

24288 Circus approximans (Swamp Harrier)

133.

24774 Cladorhynchus leucocephalus (Banded Stilt)

134.

25675 Colluricincla harmonica (Grey Shrike-thrush)

135.

24399 Columba livia (Domestic Pigeon)

136.

4550 Comesperma calymega (Blue-spike Milkwort)

137.

4564 Comesperma virgatum (Milkwort)

138.

6348 Conostephium pendulum (Pearl Flower)

139.

6349 Conostephium preissii

140.

1418 Conostylis aculeata (Prickly Conostylis)

141.

1436 Conostylis juncea

142.

1455 Conostylis setosa (White Cottonhead)

143.
144.
145.

7939 Conyza bonariensis (Flaxleaf Fleabane)

Y

-13050 Cormocephalus novaehollandiae
38776 Cortinarius phalarus

147.

25592 Corvus coronoides (Australian Raven)

148.

1285 Corynotheca micrantha (Sand Lily)

149.

24671 Coturnix pectoralis (Stubble Quail)

150.

25595 Cracticus tibicen (Australian Magpie)

151.

24422 Cracticus tibicen subsp. dorsalis (White-backed Magpie)

152.

25596 Cracticus torquatus (Grey Butcherbird)
3137 Crassula colorata (Dense Stonecrop)

154.

11563 Crassula colorata var. colorata

155.

30893 Cryptoblepharus buchananii

156.

30899 Ctenophorus adelaidensis (Southern Heath Dragon, Western Heath Dragon)

157.

25027 Ctenotus australis

158.

25039 Ctenotus fallens

159.

Y

25568 Coracina novaehollandiae (Black-faced Cuckoo-shrike)

146.

153.

768 Cyathochaeta avenacea

160.

24322 Cygnus atratus (Black Swan)

161.

283 Cynodon dactylon (Couch)

Y

162.

815 Cyperus tenellus (Tiny Flatsedge)

Y

163.

30901 Dacelo novaeguineae (Laughing Kookaburra)

164.

38781 Dacryopinax spathularia

165.
166.

7454 Dampiera linearis (Common Dampiera)
25673 Daphoenositta chrysoptera (Varied Sittella)

168.

1218 Dasypogon bromeliifolius (Pineapple Bush)

169.

3793 Daviesia angulata

171.

Y

7420 Dampiera alata (Winged-stem Dampiera)

167.

170.

Conservation Code

42307 Cacomantis pallidus (Pallid Cuckoo)
1276 Caesia micrantha (Pale Grass Lily)

104.
106.

Naturalised

3832 Daviesia physodes
25766 Delma fraseri (Fraser's Legless Lizard)
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172.
173.

24999 Delma grayii
38785 Descomyces angustisporus

174.

16595 Desmocladus flexuosus

175.
176.

299 Deyeuxia quadriseta (Reed Bentgrass)
11636 Dianella revoluta var. divaricata

178.

25607 Dicaeum hirundinaceum (Mistletoebird)

180.

306 Dichelachne crinita (Longhair Plumegrass)
1287 Dichopogon capillipes

181.

17838 Dielsia stenostachya

182.

7054 Dischisma arenarium

Y

183.

7055 Dischisma capitatum (Woolly-headed Dischisma)

Y

184.

11049 Diuris corymbosa

185.

12939 Diuris magnifica

186.

3092 Drosera bulbosa (Red-leaved Sundew)

187.

3095 Drosera erythrorhiza (Red Ink Sundew)

188.

3097 Drosera gigantea (Giant Sundew)

189.

16244 Drosera gigantea subsp. geniculata

190.

3098 Drosera glanduligera (Pimpernel Sundew)

191.

3101 Drosera heterophylla (Swamp Rainbow)

192.

3106 Drosera macrantha (Bridal Rainbow)

193.

3109 Drosera menziesii (Pink Rainbow)

194.

11853 Drosera menziesii subsp. menziesii

195.

13189 Drosera oreopodion

196.

13188 Drosera paleacea subsp. paleacea

197.
198.
199.
200.

3124 Drosera pulchella (Pretty Sundew)
11485 Ehrharta brevifolia var. cuspidata
347 Ehrharta calycina (Perennial Veldt Grass)
24652 Eopsaltria georgiana (White-breasted Robin)

202.

11756 Epilobium billardiereanum subsp. cinereum (Variable Willow Herb)

204.
205.

6132 Epilobium ciliatum

5708 Eucalyptus marginata (Jarrah, Djara)
5763 Eucalyptus rudis (Flooded Gum, Kulurda)

208.

3872 Euchilopsis linearis (Swamp Pea)

209.

4648 Euphorbia terracina (Geraldton Carnation Weed)

210.

3880 Eutaxia virgata
25622 Falco cenchroides (Australian Kestrel)

213.

24472 Falco cenchroides subsp. cenchroides (Australian Kestrel)

214.

25623 Falco longipennis (Australian Hobby)

215.

25727 Fulica atra (Eurasian Coot)

216.

20473 Gastrolobium ebracteolatum

217.

25530 Gerygone fusca (Western Gerygone)

218.

1520 Gladiolus caryophyllaceus (Wild Gladiolus)

219.

3951 Gompholobium marginatum

220.

3957 Gompholobium tomentosum (Hairy Yellow Pea)

221.

6161 Gonocarpus pithyoides
24443 Grallina cyanoleuca (Magpie-lark)

224.

37500 Grammatotheca bergiana var. bergiana

225.

2066 Grevillea pilulifera (Woolly-flowered Grevillea)

226.

2788 Gyrostemon subnudus

227.

1468 Haemodorum laxum

228.

1474 Haemodorum sparsiflorum

229.

1475 Haemodorum spicatum (Mardja)

230.

2179 Hakea marginata

231.

2197 Hakea prostrata (Harsh Hakea)

Y

2216 Hakea varia (Variable-leaved Hakea)

233.

25541 Haliastur indus (Brahminy Kite)

234.

24295 Haliastur sphenurus (Whistling Kite)

235.

24296 Hamirostra isura (Square-tailed Kite)

236.

28253 Hedypnois rhagadioloides subsp. cretica

237.

25410 Heleioporus eyrei (Moaning Frog)

239.

Y

7538 Goodenia pulchella

223.

238.

Y

835 Evandra pauciflora

212.

232.

Y

13950 Eremaea asterocarpa subsp. asterocarpa

207.

222.

Y

379 Eragrostis elongata (Clustered Lovegrass)

206.

211.

Y

1643 Elythranthera brunonis (Purple Enamel Orchid)

201.
203.

Conservation Code

1259 Dianella revoluta (Blueberry Lily)

177.
179.

Naturalised

Y

6839 Hemiandra pungens (Snakebush)
25119 Hemiergis quadrilineata

240.

1293 Hensmania turbinata

241.

5108 Hibbertia acerosa (Needle Leaved Guinea Flower)
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242.
243.

5114 Hibbertia commutata
5135 Hibbertia hypericoides (Yellow Buttercups)

244.

5154 Hibbertia perfoliata

245.

5162 Hibbertia racemosa (Stalked Guinea Flower)

246.

5173 Hibbertia subvaginata

247.
248.
249.

5176 Hibbertia vaginata
24491 Hirundo neoxena (Welcome Swallow)
-13405 Holasteron perth

251.

-13730 Holconia westralia

253.
254.
255.

445 Holcus setiger (Annual Fog)
3968 Hovea trisperma (Common Hovea)
12859 Hovea trisperma var. trisperma
6224 Hydrocotyle blepharocarpa

257.

6240 Hydrocotyle scutellifera

259.

5817 Hypocalymma angustifolium (White Myrtle, Kudjid)
35070 Hypocalymma angustifolium subsp. Swan Coastal Plain (G.J. Keighery 16777)

260.

5825 Hypocalymma robustum (Swan River Myrtle)

261.

8086 Hypochaeris glabra (Smooth Catsear)

262.

1070 Hypolaena exsulca

263.

-12358 Idiommata blackwalli

264.

-12774 Idiosoma sigillatum

265.

40870 Inocybe rufuloides

266.

912 Isolepis cyperoides

267.

917 Isolepis marginata (Coarse Club-rush)

268.

919 Isolepis oldfieldiana

269.
270.

4012 Jacksonia furcellata (Grey Stinkwood)
4029 Jacksonia sternbergiana (Stinkwood, Kapur)

273.

4044 Kennedia prostrata (Scarlet Runner)

274.

4045 Kennedia stirlingii (Bushy Kennedia)
15498 Kunzea glabrescens (Spearwood)

277.

17461 Kunzea micrantha subsp. micrantha

278.

20019 Lachnagrostis filiformis

279.

19955 Lachnagrostis plebeia

280.

19956 Lachnagrostis preissii

281.

4052 Latrobea tenella

282.

1307 Laxmannia ramosa (Branching Lily)

283.

1309 Laxmannia squarrosa

284.

7568 Lechenaultia biloba (Blue Leschenaultia)

285.

7572 Lechenaultia expansa
7574 Lechenaultia floribunda (Free-flowering Leschenaultia)
39038 Leocarpus fragilis

288.

925 Lepidosperma angustatum

289.

937 Lepidosperma longitudinale (Pithy Sword-sedge)

290.
291.
292.

944 Lepidosperma scabrum
29150 Lepidosperma sp. Margaret River (B.J. Lepschi 1841)
1653 Leporella fimbriata (Hare Orchid)

293.

19833 Leptocarpus laxus

294.

1085 Lepyrodia glauca

295.

1090 Lepyrodia muirii

296.

25131 Lerista distinguenda

297.

25133 Lerista elegans

298.

6360 Leucopogon australis (Spiked Beard-heath)

299.

6374 Leucopogon conostephioides

300.

7676 Levenhookia pusilla (Midget Stylewort)

301.

Y

5832 Kunzea ericifolia (Spearwood, Pondil)

276.

287.

Y

924 Isolepis stellata (Star Club-rush)

272.

286.

Y

-13282 Isopeda leishmanni

271.

275.

Y

6222 Homalosciadium homalocarpum

256.
258.

Conservation Code

25734 Himantopus himantopus (Black-winged Stilt)

250.
252.

Naturalised

7677 Levenhookia stipitata (Common Stylewort)

302.

25005 Lialis burtonis

303.

31280 Lichenomphalia chromacea

304.

31333 Lichenomphalia umbellifera

305.

25661 Lichmera indistincta (Brown Honeyeater)

306.

9289 Lobelia anceps (Angled Lobelia)

307.

7407 Lobelia rhytidosperma (Wrinkled-seeded Lobelia)

308.

7408 Lobelia tenuior (Slender Lobelia)

309.

1223 Lomandra caespitosa (Tufted Mat Rush)

310.

1228 Lomandra hermaphrodita

311.

1232 Lomandra micrantha (Small-flower Mat-rush)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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312.
313.

1234 Lomandra nigricans
1239 Lomandra preissii

314.

1243 Lomandra sericea (Silky Mat Rush)

315.

1246 Lomandra suaveolens

316.

1198 Luzula meridionalis (Field Woodrush)

317.

1097 Lyginia barbata

318.

18049 Lyginia imberbis

319.
320.

2839 Macarthuria australis
24132 Macropus fuliginosus (Western Grey Kangaroo)

322.

24326 Malacorhynchus membranaceus (Pink-eared Duck)

323.

25650 Malurus elegans (Red-winged Fairy-wren)

324.

25654 Malurus splendens (Splendid Fairy-wren)

325.

24552 Malurus splendens subsp. splendens (Splendid Fairy-wren)

326.

24583 Manorina flavigula (Yellow-throated Miner)

327.

17683 Meeboldina cana

328.

17694 Meeboldina scariosa

329.

25758 Megalurus gramineus (Little Grassbird)

330.

37580 Melaleuca acutifolia

331.

5926 Melaleuca lateritia (Robin Redbreast Bush)

332.

5952 Melaleuca preissiana (Moonah)

333.

5959 Melaleuca rhaphiophylla (Swamp Paperbark)

334.

5978 Melaleuca teretifolia (Banbar)

335.

5980 Melaleuca thymoides
5987 Melaleuca viminea (Mohan)

337.

13280 Melaleuca viminea subsp. viminea

338.

25184 Menetia greyii

339.
340.
341.
342.

955 Mesomelaena pseudostygia
957 Mesomelaena tetragona (Semaphore Sedge)
25693 Microeca fascinans (Jacky Winter)
485 Microlaena stipoides (Weeping Grass)

343.

15419 Microtis media subsp. media

344.

37440 Monopsis debilis var. depressa

345.
346.
347.
348.
349.
350.
351.
352.
353.
354.

24223 Mus musculus (House Mouse)
24738 Neophema elegans (Elegant Parrot)
492 Neurachne alopecuroidea (Foxtail Mulga Grass)
25748 Ninox novaeseelandiae (Boobook Owl)
2401 Nuytsia floribunda (Christmas Tree, Mudja)
-13469 Ocrisiona parmeliae
24407 Ocyphaps lophotes (Crested Pigeon)
4358 Oxalis purpurea (Largeflower Wood Sorrel)

356.

25679 Pachycephala pectoralis (Golden Whistler)

357.

25680 Pachycephala rufiventris (Rufous Whistler)

358.

24693 Pachyptila desolata (Antarctic Prion)
516 Parapholis incurva (Coast Barbgrass)
25253 Parasuta gouldii

362.

25681 Pardalotus punctatus (Spotted Pardalote)

363.

24626 Pardalotus punctatus subsp. xanthopyge (Yellow-rumped Pardalote)

364.

25682 Pardalotus striatus (Striated Pardalote)

365.

7090 Parentucellia viscosa (Sticky Bartsia)

366.

1550 Patersonia occidentalis (Purple Flag, Koma)

367.

30471 Patersonia occidentalis var. angustifolia

368.

24648 Pelecanus conspicillatus (Australian Pelican)
16477 Pericalymma ellipticum var. ellipticum

371.

16478 Pericalymma ellipticum var. floridum

373.
374.

Y

Y

6006 Pericalymma ellipticum (Swamp Teatree)

370.
372.

Y

1667 Paracaleana nigrita (Flying Duck Orchid)

361.

369.

Y

6192 Myriophyllum drummondii

24328 Oxyura australis (Blue-billed Duck)

360.

Y

4666 Monotaxis occidentalis

355.

359.

Conservation Code

6458 Lysinema elegans

321.

336.

Naturalised

2273 Persoonia saccata (Snottygobble)
24659 Petroica goodenovii (Red-capped Robin)
2299 Petrophile linearis (Pixie Mops)

375.

25697 Phalacrocorax carbo (Great Cormorant)

376.

24667 Phalacrocorax sulcirostris (Little Black Cormorant)

377.

25699 Phalacrocorax varius (Pied Cormorant)

378.

24409 Phaps chalcoptera (Common Bronzewing)

379.

18529 Philotheca spicata (Pepper and Salt)

380.

1173 Philydrella pygmaea (Butterfly Flowers)

381.

1478 Phlebocarya ciliata
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382.
383.
384.
385.
386.

4675 Phyllanthus calycinus (False Boronia)
Phytophthora cinnamomi
11404 Pimelea imbricata var. major
5252 Pimelea lanata

388.

-13194 Pinkfloydia harveii

389.

24841 Platalea flavipes (Yellow-billed Spoonbill)

390.

25720 Platycercus icterotis (Western Rosella)

391.

24747 Platycercus spurius (Red-capped Parrot)

392.

24750 Platycercus zonarius subsp. semitorquatus (Twenty-eight Parrot)

393.

25007 Pletholax gracilis subsp. gracilis (Keeled Legless Lizard)

394.

38825 Pluteus pauperculus
573 Poa drummondiana (Knotted Poa)

396.

25703 Podargus strigoides (Tawny Frogmouth)

397.

25704 Podiceps cristatus (Great Crested Grebe)

398.

8182 Podotheca angustifolia (Sticky Longheads)

399.

24907 Pogona minor subsp. minor (Dwarf Bearded Dragon)

400.

24681 Poliocephalus poliocephalus (Hoary-headed Grebe)

401.

582 Polypogon monspeliensis (Annual Beardgrass)

402.

583 Polypogon tenellus

403.
404.
405.
406.
407.

4691 Poranthera microphylla (Small Poranthera)
25731 Porphyrio porphyrio (Purple Swamphen)
1670 Prasophyllum drummondii (Swamp Leek Orchid)
1676 Prasophyllum hians (Yawning Leek Orchid)
10853 Prasophyllum plumiforme

409.

25259 Pseudonaja affinis subsp. affinis (Dugite)

410.

42416 Pseudonaja mengdeni (Western Brown Snake)

411.

1693 Pterostylis recurva (Jug Orchid)

412.

1698 Pterostylis vittata (Banded Greenhood)

413.

2718 Ptilotus drummondii (Narrowleaf Mulla Mulla)

415.
416.

4181 Pultenaea reticulata
25271 Ramphotyphlops australis
-12883 Raveniella peckorum

417.

24776 Recurvirostra novaehollandiae (Red-necked Avocet)

418.

25614 Rhipidura leucophrys (Willie Wagtail)

419.

13300 Rhodanthe citrina

420.
421.

1556 Romulea rosea (Guildford Grass)
7619 Scaevola lanceolata

423.

7634 Scaevola phlebopetala (Velvet Fanflower)

424.

6263 Schoenolaena juncea

425.

982 Schoenus clandestinus

426.

984 Schoenus curvifolius

427.

986 Schoenus efoliatus
994 Schoenus humilis

429.

1007 Schoenus pedicellatus

430.

1017 Schoenus subbulbosus

431.

1023 Schoenus tenellus

432.
433.
434.
435.

6033 Scholtzia involucrata (Spiked Scholtzia)
25534 Sericornis frontalis (White-browed Scrubwren)
8225 Siloxerus humifusus (Procumbent Siloxerus)
-13420 Simaetha tenuior

436.

25266 Simoselaps bertholdi (Jan's Banded Snake)

437.

30948 Smicrornis brevirostris (Weebill)

438.

8231 Sonchus oleraceus (Common Sowthistle)

439.

1312 Sowerbaea laxiflora (Purple Tassels)

440.

Y

40431 Rytidosperma acerosum

422.

428.

Y

25722 Polytelis anthopeplus (Regent Parrot)

408.

414.

Conservation Code

-13333 Phryganoporus candidus
24596 Phylidonyris novaehollandiae (New Holland Honeyeater)

387.

395.

Naturalised

Y

2316 Stirlingia latifolia (Blueboy)

441.

25597 Strepera versicolor (Grey Currawong)

442.

30951 Streptopelia chinensis subsp. tigrina (Spotted Turtle-Dove)

Y

443.

25590 Streptopelia senegalensis (Laughing Turtle-Dove)

Y

444.

25831 Stylidium araeophyllum

445.

7693 Stylidium brunonianum (Pink Fountain Triggerplant)

446.

7696 Stylidium calcaratum (Book Triggerplant)

447.

7699 Stylidium carnosum (Fleshy-leaved Triggerplant)

448.

7717 Stylidium divaricatum (Daddy-long-legs)

449.

7718 Stylidium diversifolium (Touch-me-not)

450.

7734 Stylidium guttatum (Dotted Triggerplant)

451.

7774 Stylidium piliferum (Common Butterfly Triggerplant)
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452.
453.
454.
455.
456.
457.

7806 Stylidium utricularioides (Pink Fan Triggerplant)
1260 Stypandra glauca (Blind Grass)
25705 Tachybaptus novaehollandiae (Australasian Grebe, Black-throated Grebe)
24331 Tadorna tadornoides (Australian Shelduck, Mountain Duck)

461.

-12268 Tamopsis distinguenda

462.

-12267 Tamopsis perthensis
24167 Tarsipes rostratus (Honey Possum, Noolbenger)
20135 Taxandria linearifolia

465.

-13322 Tetragnatha valida

466.

1036 Tetraria octandra

467.

1702 Thelymitra campanulata (Shirt Orchid)

468.
469.
470.

1705 Thelymitra crinita (Blue Lady Orchid)
11053 Thelymitra macrophylla
1710 Thelymitra mucida (Plum Orchid)

471.

20731 Thelymitra vulgaris

472.

20728 Thelymitra xanthotricha

473.

11194 Thomasia glutinosa var. latifolia

474.

24844 Threskiornis molucca (Australian White Ibis)

475.

24845 Threskiornis spinicollis (Straw-necked Ibis)

476.

1318 Thysanotus arbuscula

477.

1328 Thysanotus dichotomus (Branching Fringe Lily)

478.

1339 Thysanotus multiflorus (Many-flowered Fringe Lily)

479.

1343 Thysanotus patersonii

480.

1351 Thysanotus sparteus

481.

1357 Thysanotus thyrsoideus

482.

25203 Tiliqua occipitalis (Western Bluetongue)

483.

25207 Tiliqua rugosa subsp. rugosa

484.

25549 Todiramphus sanctus (Sacred Kingfisher)

485.

6280 Trachymene pilosa (Native Parsnip)

486.

38845 Trechispora farinacea

487.

1481 Tribonanthes australis

488.
489.
490.
491.

8251 Trichocline spathulata (Native Gerbera)
1361 Tricoryne elatior (Yellow Autumn Lily)
1363 Tricoryne tenella
24849 Turnix varia subsp. varia (Painted Button-quail)

493.

24852 Tyto alba subsp. delicatula (Barn Owl)

495.
496.

Y

25723 Trichoglossus haematodus (Rainbow Lorikeet)

492.
494.

8255 Ursinia anthemoides (Ursinia)

Y

25218 Varanus gouldii (Bungarra or Sand Monitor)
722 Vulpia bromoides (Squirrel Tail Fescue)

Y

497.

12052 Vulpia myuros forma megalura

Y

498.

33101 Vulpia myuros forma myuros

Y

499.

8282 Waitzia suaveolens (Fragrant Waitzia)

500.

18118 Watsonia meriana var. meriana

501.

12072 Wurmbea dioica subsp. alba

502.

1256 Xanthorrhoea preissii (Grass tree, Palga)

503.

6289 Xanthosia huegelii

504.

Endemic To Query
Area

7798 Stylidium schoenoides (Cow Kicks)

459.

464.

1

25830 Stylidium sp. Darling Range (H. Bowler 371)

15532 Synaphea spinulosa subsp. spinulosa

463.

Conservation Code

7785 Stylidium repens (Matted Triggerplant)
7790 Stylidium roseoalatum (Pink-wing Triggerplant)

458.
460.

Naturalised

Y

2331 Xylomelum occidentale (Woody Pear, Djandin)

505.

-1833 Zebraplatys fractivittata

506.

25765 Zosterops lateralis (Grey-breasted White-eye, Silvereye)

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5
1

For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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1

INTRODUCTION

1.1

Background

Lots 53 (Reserve 24784) & 1320 (Reserve 32621) Banksia Road (hereafter referred to as ‘the site’) in
the Wellard area of the Town of Kwinana are approximately 34km south of the Perth Central
Business District (Figure 1). Mining this site is being proposed as the site contains approximately
3,000,000 tonnes of Bassendean sand which will be suitable for use as concrete sand. The total area
of the site is 26.06 hectares of which approximately 17.35ha are proposed for mining and 8.51ha will
be undisturbed land.
The proposed mining of the site has been under consideration for 18 years. Studies undertaken for
the Mining Proposal included a Level 1 Fauna Assessment. The Fauna Assessment identified three
species of Black Cockatoo that could potentially be found on the site. The three species of Black
Cockatoos are listed as Matters of National Environmental Significance under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act).
These are:




1.2

Carnaby’s Cockatoo (Calyptorhynchus latirostris) (Endangered);
Baudin’s Cockatoo (Calyptorhynchus baudinii) (Vulnerable); and
Forest Red-Tailed Black Cockatoo (Calyptorhynchus banksii naso) (Vulnerable).

Scope of Works

The Black Cockatoo Habitat Assessment has been prepared to:





Describe the Black Cockatoo habitat on the site;
Assess the impact of the proposed sand mining on the Black Cockatoos;
Ascertain whether referral of the proposed mining is required under the EPBC Act; and
Make recommendations on mitigating any impact on Black Cockatoo species.
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2

BLACK COCKATOOS

2.1

Carnaby’s Black Cockatoo (Calyptorhynchus latirostris)

Carnaby’s Cockatoo is found in the south-west of Australia from Kalbarri through to Ravensthorpe.
It has a preference for feeding on the seeds of Banksia, Dryandra, Hakea, Eucalyptus, Grevillea, Pinus
and Allocasuarina spp. It is nomadic often moving toward the coast after breeding. It breeds in tree
hollows that are 2.5 – 12m above the ground and have an entrance 23-30cm with a depth of 1-2.5m.
Nesting mostly occurs in smooth-barked trees (e.g. Salmon Gum, Wandoo, Red Morrell). Eggs are
laid from July to October, with incubation lasting 29 days (DoE, 2013). The site is within the
modelled distribution for this species (SEWPaC, 2012a).

2.2

Baudin’s Black Cockatoo (Calyptorhynchus baudinii)

This species is most common in the far south-west of Western Australia. It is known to breed from
the southern forests north to Collie and east to near Kojonup. Baudin’s Black Cockatoo is typically
found in vagrant flocks and utilises the taller, more open Jarrah and Marri woodlands, where it feeds
mainly on Marri seeds and various Proteaceous species (Johnstone and Kirkby, 2011).
The site is outside of the modelled distribution for Baudin’s Black Cockatoos and therefore habitat
specific to this species has not been investigated further in this assessment (Garnett et al., 2011).

2.3

Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso)

Forest Red-tailed Black Cockatoos frequent the humid to sub-humid south-west of Western Australia
from Gingin in the north, to Albany in the south and west to Cape Leeuwin and Bunbury (SEWPaC,
2012a). It nests in tree hollows with a depth of 1-5m, that are predominately Marri (Corymbia
calophylla), Jarrah (Eucalyptus marginata) and Karri (E. diversicolor) and it feeds primarily on the
seeds of Marri and Jarrah (Johnstone and Kirkby, 2011). The site is within the modelled distribution
for this species (SEWPaC, 2012a).
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METHODOLOGY

The methodology to assess Black Cockatoo Habitat is contained in EPBC Act referral guidelines for
three threatened black cockatoo species: Carnaby’s cockatoo (endangered) Calyptorhynchus
latirostris Baudin’s cockatoo (vulnerable) Calyptorhynchus baudinii Forest red-tailed black cockatoo
(vulnerable) Calyptorhynchus banksii naso (SEWPaC, 2012b) and outlined in the SPRAT Database for
each of the Black Cockatoo species for Black Cockatoo Habitat Assessments.
A site visit was undertaken by PGV Environmental on 18 November 2013. The site was traversed on
foot and information on black cockatoo foraging, roosting and breeding habitat was assessed.
The extent, type and quality of the vegetation present, including the presence and extent of plants
known to be used by Black Cockatoos was investigated for this assessment using flora and
vegetation studies on the site (Coffey Environments, 2008a). The site visit verified results in the
Coffey Environments (2008a) Flora and Vegetation Survey. The quality of the vegetation was
ascertained in the context of foraging habitat for Black Cockatoos. During the site visit a search for
feeding signs or feeding debris such as 'chewed' Banksia cones and Jarrah nuts was undertaken.
The site was also searched for evidence of roosting including areas of droppings, moulted feathers,
feather down or clippings from branches under trees.
Breeding habitat is defined in the Referral Guidelines as trees of species known to support breeding
within the range of the species which either have a suitable nest hollow OR are of a suitable
diameter at breast height (DBH) to develop a nest hollow. For most tree species, suitable DBH is 500
mm. The Significant Tree Survey component of this assessment was undertaken to identify trees
within the site that have a DBH greater than 500mm. The location, species, tree trunk diameter at
breast height (DBH) and any other important descriptive information about each tree located within
the site was recorded.

10141_005_jh V1

3

4

BLACK COCKATOO HABITAT

4.1

Habitat definitions

‘Foraging habitat’ for Carnaby’s Black Cockatoos is determined from the plant species that are
present on the site and evidence of feeding such as direct observation of birds or by chewed nuts
and cones. ‘Roosting habitat’ is usually evident due to the presence of the cockatoos on the site in
the evening and early morning and of scat under the roosting area. ‘Breeding habitat’ is defined as
trees of species known to support breeding within the range of the species which either have a
suitable nest hollow OR are greater than 500mm DBH.

4.2

Foraging

A Level 2 Flora and Vegetation Survey was undertaken by RPS in Spring 2007 and completed by
Coffey Environments later in 2007 (Coffey Environments, 2008a). There are seven native species
recorded on the site that are recognised as foraging habitat for Black Cockatoos (Valentine and
Stock, 2008; Groom, 2010). These are:








Jarrah (Eucalyptus marginata);
Candle Stick Banksia (Banksia attenuata);
Holly-leafed Banksia (Banksia ilicifolia)
Firewood Banksia (Banksia menziesii);
Sheoak (Allocasuarina fraseriana);
Grass Tree (Xanthorrhoea preissii); and
Grey Stinkwood (Jacksonia furcellata).

The Flora and Vegetation Survey also identified Guildford Grass (Romulea rosea) on the site which
Carnaby’s Black Cockatoo have been recorded eating (Valentine and Stock, 2008).
The vegetation types mapped on the site (Figure 2) were:
BaBmAfLW: Low Woodland of Allocasuarina fraseriana, Banksia attenuata and Banksia
menziesii to 9m over Tall Open Shrubland of Adenanthos cygnorum subsp. cygnorum to 5m
over Low Shrubland of Bossiaea eriocarpa, Corynotheca micrantha var. micrantha,
Gompholobium tomentosum, Hibbertia hypericoides and Leucopogon conostephioides to
0.4m over Very Open Grassland of *Briza maxima, *Ehrharta calycina, and Neurachne
alopecuroidea to 0.8m over Open Herbland of Gyrostemon ramulosus, Hybanthus calycinus
and Sowerbaea laxiflora to 0.4m.
BaBmLWLOW: Low Woodland to Low Open Woodland of Banksia attenuata and Banksia
menziesii to 2m with scattered Allocasuarina fraseriana and Nuytsia floribunda over an Open
Shrubland to Tall Open Shrubland of Adenanthos cygnorum subsp. cygnorum, Jacksonia
furcellata and Kunzea glabrescens to 3m over Open Heath to Low Open Shrubland of
Bossiaea eriocarpa, Corynotheca micrantha var. micrantha, Gompholobium tomentosum and
Macarthuria australis to 1.5m over Very Open Grassland of Amphipogon turbinatus, *Avena
barbata and *Briza maxima to 0.3m over Herbland of Anigozanthos manglesii, Burchardia
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congesta, Conostylis aculeata subsp. aculeata, Dampiera linearis, Dasypogon bromeliifolius,
Patersonia occidentalis and *Ursinia anthemoides to 0.8m.
AfBaBmLOW: Low Open Woodland of Allocasuarina fraseriana, Banksia menziesii and
Banksia attenuata to 9m over Low Shrubland of Gompholobium tomentosum, Hemiandra
pungens, Hibbertia hypericoides and Stirlingia latifolia, to 1m over Very Open Grassland of
Amphipogon turbinatus, *Briza maxima and *Ehrharta calycina to 0.8m over Open Herbland
of Anigozanthos manglesii, Burchardia congesta, Conostylis aculeata subsp. aculeata,
Dasypogon bromeliifolius,
Gyrostemon subnudus, Hybanthus calycinus, Patersonia
occidentalis and *Ursinia anthemoides to 1m over Sedgeland of Lyginia barbata and
Phlebocarya ciliata to 1m.
BaBmLOW: Low Open Woodland of Banksia attenuata and Banksia menziesii to 4.5m over
Tall Open Shrubland of Jacksonia furcellata to 3m over Low Open Shrubland of Corynotheca
micrantha var. micrantha and Macarthuria australis to 0.35m over Very Open Grassland of
Amphipogon turbinatus, Austrostipa compressa and *Ehrharta calycina to 0.6m over Open
Herbland of Anigozanthos manglesii and *Ursinia anthemoides to 0.6m over a Sedgeland of
Lyginia imberbis to 0.4m.
All of the vegetation types have foraging species as one of the main components in the vegetation.
The vegetation is shown in Plates 1 and 2.
Plate 1: Banksia Woodland (BaBmLOW)
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Plate 2: Banksia and Allocasuarina Woodland (BaBmAfLW)

The vegetation condition assessed by Coffey Environments (2008a) according to the system devised
by Keighery and described in Bush Forever (Government of Western Australia, 2000a) (Table 1).
Table 1: Vegetation Condition Rating Scale
Condition

Description

Pristine

Pristine or nearly so, no obvious signs of disturbance.

Excellent

Vegetation structure intact, disturbance affecting individual species and weeds are
non-aggressive species.

Very Good

Vegetation structure altered, obvious signs of disturbance.
For example, disturbance to vegetation structure caused by repeated fires, the
presence of some more aggressive weeds, dieback, logging and grazing.

Good

Vegetation structure significantly altered by very obvious signs of multiple
disturbance. Retains basic vegetation structure or ability to regenerate it.
For example, disturbance to vegetation structure caused by very frequent fires, the
presence of some very aggressive weeds at high density, partial clearing, dieback
and grazing.

Degraded

Basic vegetation structure severely impacted by disturbance. Scope for regeneration
but not to a state approaching good condition without intensive management.
For example, disturbance to vegetation structure caused by very frequent fires, the
presence of very aggressive weeds, partial clearing, dieback and grazing.

Completely
Degraded

The structure of the vegetation is no longer intact and the area is completely or
almost completely without native species. These are often described as ‘parkland
cleared’ with the flora comprising weed or crop species with isolated native trees or
shrubs.
Source: Government of Western Australia, 2000.
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The majority of the vegetation on the site is woodland with Banksia and Jarrah ranging in condition
from Excellent to Very Good – Excellent (Figure 2). Observations made during the field survey in
2013 concur with the quality ratings in the report by Coffey Environments (20078). There are some
small areas (totalling approximately 1.1ha) that are Completely Degraded and therefore are not
considered to be habitat for Black Cockatoos.
There are no guidelines that specify what constitutes ‘quality’ foraging habitat apart from stating
that it refers to the use of the habitat by Black Cockatoos rather than the overall quality of the
vegetation which would normally be described using understorey as well as tree canopy. To rate the
quality of the foraging habitat on the site the matrix prepared by PGV Environmental was used
(Table 2).
Table 2: Foraging Value Rating Matrix
Vegetation Type
High Resource
eg. Banksia woodland
Marri Woodland
mixed Jarrah/Banksia
mixed Jarrah/Marri

Vegetation
Condition
VG-E
G
D-CD
VG-E

Medium Resource
eg. Jarrah woodland
Parrot Bush Heath

G
D-CD

Low Resource
eg. Mixed Tuart/Jarrah
Woodland
Tuart woodland
Flooded Gum woodland

VG-E
G
D-CD

Foraging Observed

Foraging Value

Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N

Excellent
Very Good
Very Good
Good
Good
Good
Very Good
Good
Good
Poor
Good
Poor
Good
Poor
Good
Poor
Good
Poor

During the site visit no evidence of Black Cockatoos foraging on the site was observed. The mature
Banksia trees on much of the site have been impacted by frequent fires burning mature cone
producing trees and creating a lag in the availability of foraging habitat on the site. A particularly
intense fire (John White, Pers Comm) has also impacted most of the site as shown in aerial
photography from 2002 (Plate 3) (Landgate, 2014).
The vegetation described on the site is classified as a High Resource. There was no evidence sighted
of active foraging on the site. Therefore applying the matrix in Table 2 defines the quality of the
foraging habitat on the vegetated parts of the site as Very Good Foraging Habitat.
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Plate 3: Aerial Photography from 2002 (Landgate, 2014)

The Banksia trees are still recovering from the 2002 fire and are not currently producing cones to the
rate of a woodland that has not been severely burnt.

4.3

Roosting

The site does not contain a known roosting site (DoP, 2011). A known roosting site is located
approximately 3.7km to the north in Casuarina (DoP, 2011). No evidence of the site being utilised as
roosting habitat was observed during the site visit.

4.4

Breeding

Black cockatoos are known to breed in hollows of large eucalypts. The site is not known as a
breeding site (DoP, 2011). In the Fauna Assessment Coffey Environments (2008b) identified three
trees with hollows that may be large enough to be suitable as breeding hollows. These tress were
inspected during the PGV Environmental site assessment.
The site contains four Jarrah trees that are classified as potential breeding habitat (known species
that can be breeding habitat with a DBH greater than 500mm) three of which contained hollows.
One Jarrah that had a DBH of 40mm but had hollows present and was recorded by Coffey
Environments as a habitat tree. The details of these trees are in Appendix 1 and are shown on Figure
2. No evidence of breeding was observed on-site by Coffey Environments (2008b) or PGV
Environmental in 2013.

4.5

Regional Context

There are seven Bush Forever sites within 5km of the site with a total area of 1,463ha. These are
described below and all contain vegetation that would be considered to be habitat for Black
Cockatoos.
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Bush Forever Site 353 (Banksia Road Nature Reserve, Peel Estate)
Bush Forever Site 353 was included in Bush Forever as it was included in the Jandakot Botanic Park
Proposal and has linkage with other sites in the area. The site is 32.3 hectares and is located
approximately 0.5km to the north-east of the proposed mining site. The vegetation on this site has
been described as having Uplands containing Banksia attenuata, B. menziesii and B. ilicifolia. There
is a Low Woodland with scattered emergent Eucalyptus marginata, Banksia attenuata, B. menziesii
and B. ilicifolia. The site has a second Low Woodland with scattered Eucalyptus marginata,
Melaleuca preissiana and Nuytsia floribunda (Government of Western Australia, 2000).
Bush Forever Site No. 68 (Jackson Road Bushland, Peel Estate)
Bush Forever Site 68 is 19.3 hectares and is located approximately 1.5km to the south-south-east of
the proposed mining site. The site represents Ecological Communities representative of the eastern
side of the Swan Coastal Plain and is described as Eucalyptus rudis Open Forest (Government of
Western Australia, 2000). Eucalyptus rudis provides roosting habitat for Black Cockatoos (Groom,
2011).
Bush Forever Site 70 (Duckpond Bushland, Peel Estate)
Bush Forever Site 70 is located 1.8km to the south-west and is 8.8ha. The site has only had a limited
survey but the vegetation on site mainly consists of Uplands with Allocasuarina fraseriana and
Eucalyptus marginata. There is also Banksia menziesii and B. attenuata Woodland and Banksia
ilicifolia Woodland (Government of Western Australia, 2000).
Bush Forever Site 273 (Casuarina Prison Bushland, Casuarina)
Approximately 2.1km to the north-north-west is Bush Forever Site 273 which is 116.9ha which has
vegetation mapped as Banksia attenuata, B. ilicifolia and Eucalyptus marginata Low Woodland and
Banksia attenuata, B. ilicifolia Low Open Forest (Government of Western Australia, 2000).
Bush Forever Site 348 (Modong Nature Reserve and Adjacent Bushland, Oakford)
Consisting of 242ha, Bush Forever Site 348 is located 3.2km to the north-north-east of the site. The
vegetation on the uplands in this Bush Forever site is described as Corymbia calophylla Woodland;
Banksia attenuata Low Woodland; Banksia attenuata and B. ilicifolia Low Open Forest (Government
of Western Australia, 2000).
Bush Forever Site 349 (Leda and Adjacent Bushland, Leda)
Approximately 3.3km to the east is Bush Forever Site 349 which is 959.8ha. The site has a number of
vegetation units and the upland vegetation on the site is dominated by Eucalyptus marginata, E.
gomphocephala, Corymbia calophylla, Allocasuarina fraseriana, Banksia attenuata, B. grandis and B.
ilicifolia (Government of Western Australia, 2000).
Bush Forever Site 272 (Sicklemore Road Bushland, Parmelia/Casuarina)
Bush Forever Site 272 is approximately 3.6km to the north-west of the site. The upland vegetation
in the site is mixed Banksia attenuata, B. menziesii and Allocasuarina fraseriana Low Woodland with
emergent Eucalyptus marginata. The site is 84.6ha (Government of Western Australia, 2000).
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5

SIGNIFICANCE TEST

5.1

Significant Impact Guidelines 1.1

The site contains 17ha of Very Good Foraging habitat and a small number of potential breeding
habitat trees. Clearing of the 17ha for mining will have an impact on Black Cockatoo habitat.
The significance of the impact, according to the Significant Impact Guidelines 1.1, depends on the
sensitivity, value and quality of the environment and the intensity, duration, magnitude and
geographic extent of the impacts. The significant impact criteria for listed flora and fauna species
and ecological communities depend on the category of listing, eg. Endangered, Vulnerable or
Migratory.
Forest Red-Tail Cockatoo
Assessment of the impact of clearing on Forest Red-tail Cockatoos against the criteria set out in
these Guidelines for a significant impact on a Vulnerable species is made out below:
• lead to a long-term decrease in the size of an important population of a species
An important population is defined in the Significant Impact Guidelines 1.1 as “a population that is
necessary for a species’ long-term survival and recovery” and may be “key source populations either
for breeding or dispersal, populations that are necessary for maintaining genetic diversity, and/or
populations that are near the limit of the species’ range”.
Forest Red-tail Cockatoos occur in the humid and sub-humid zones in south-west Western Australia
extending from north of Gingin to east of Albany. They predominantly occur in forested areas but
also occur on the Swan Coastal Plain. The site also has limited preferred foraging habitat for this
species with a small number of Jarrah trees only. The small number of birds that would use the site
for foraging is not considered to meet the criteria for an important population. Therefore, the
proposed development of the site would not result in this outcome.
• reduce the area of occupancy of an important population
The small population that could use the site is not considered to meet the criteria for an important
population. Therefore, the proposed development on the site would not result in this outcome.
• fragment an existing important population into two or more populations
The small population that could forage on the site is not considered to meet the criteria for an
important population. Therefore, the proposed development on the site would not result in this
outcome.
• adversely affect habitat critical to the survival of a species
Forest Red-tail Cockatoos do not breed on the site. The 17ha of Very Good foraging habitat are not
considered to be critical to the survival of the species. Therefore, the proposed mining of the site
would not result in this outcome.
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• disrupt the breeding cycle of an important population
Forest Red-tail Cockatoos do not breed on the site. It is considered that the proposed development
on the site would not result in this outcome.
• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
There is quality foraging habitat to the north with seven Bush Forever Sites within a 5km radius of
the site contain both foraging and potential breeding habitat. Therefore clearing the foraging
habitat on the site would not cause the species to decline.
• result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat
Clearing for the proposed sand mining operations would not result in invasive species being
introduced. Therefore, development on the site would not result in this outcome.
• introduce disease that may cause the species to decline
Clearing for the proposed sand mining operations with the implementation of appropriate hygiene
standards during vegetation clearing, would not result in disease being introduced. Therefore,
development on the site would not result in this outcome.
• interfere substantially with the recovery of the species
The population that would use the site, if any, is very small in comparison to the geographic
distribution of the species, and is not an important population. Therefore any clearing of habitat on
the site would not interfere substantially with the recovery of the species.
The conclusion in this assessment in accordance with the criteria set out in Significant Impact
Guidelines 1.1 is that the proposed sand mining operations would not have a significant impact on
Forest Red-tail Cockatoos.
Carnaby’s Black Cockatoo
Assessment of the impact of clearing on Carnaby’s Cockatoos against the criteria set out in these
Guidelines for a significant impact on an Endangered species is below:
• Lead to a long-term decrease in the size of a population
The clearing of 17ha of foraging habitat on the site is highly unlikely to impact on the whole
population of Carnaby’s Cockatoos such that it will lead to a long-term decrease in the size of the
population. Therefore, the proposed sand mining on the site would not result in this outcome.
• Reduce the area of occupancy of the species
There is 17ha of Very Good quality foraging habitat on the site but no evidence of recent foraging
and no records or evidence of this species roosting or breeding on the site therefore the level of
occupancy on the site is considered to be very low. Therefore, the proposed sand mining on the site
would not result in this outcome.
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• Fragment an existing population into two or more populations
Clearing of the site is unlikely to fragment the populations into sub-populations as the level of
occupancy on the site is considered to be very low. Therefore, the clearing for the proposed sand
mining on the site would not result in this outcome.
• Adversely affect habitat critical to the survival of a species
Carnaby’s Cockatoos do not breed on the site. The 17ha of foraging habitat on the site is considered
to be Very Good but there is 1,463ha of foraging habitat in Bush Forever sites within a 5km radius
and therefore the habitat on the site is not critical to the survival of the species. Therefore, the
proposed sand mining on the site would not result in this outcome.
• Disrupt the breeding cycle or a population
Carnaby’s Cockatoos do not breed on the site nor within close proximity. Therefore, the proposed
sand mining on the site would not result in this outcome.
• Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that
the species is likely to decline
The site has some quality foraging habitat and no records of this species roosting or breeding on the
site therefore the level of occupancy on the site is considered to be very low such that clearing of
vegetation would not cause the species 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
Clearing would not result in invasive species being introduced that would be harmful to Carnaby’s
Black Cockatoos. Therefore, the proposed sand mining on the site would not result in this outcome.
• Introduce disease that may cause the species to decline
Clearing for the proposed development with the implementation of appropriate hygiene standards
during vegetation clearing, would not result in disease being introduced. Therefore, the proposed
sand mining on the site would not result in this outcome.
• Interfere with the recovery of the species
The population that would use the site is very small in comparison to the geographic distribution of
the species, and is not an important population. Therefore any clearing of habitat on the site would
not interfere with the recovery of the species
The conclusion in this assessment in accordance with the criteria set out in Significant Impact
Guidelines 1.1 is that the proposed sand mining would not have a significant impact on Carnaby’s
Cockatoos.
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5.2

Black Cockatoo Referral Guidelines

The EPBC Act referral guidelines for three threatened black cockatoo species: Carnaby’s cockatoo
(endangered) Calyptorhynchus latirostris Baudin’s cockatoo (vulnerable) Calyptorhynchus baudinii
and Forest red-tailed black cockatoo (vulnerable) Calyptorhynchus banksii naso (SEWPaC, 2012b)
(Black Cockatoo Guidelines) contain several steps to determine whether a referral is required or not.
These steps are:





The definition of habitat (breeding, roosting and foraging – Table 1);
A description of the type of action that may have a high or low risk of being a significant
impact and therefore require referral (Table 3);
Formulation of a mitigation strategy to reduce the scale of impact; and
A flowchart to assist in decision making on whether an action should be referred or not.
Step 1: Black Cockatoo Habitat

The first step is to determine whether the site contains habitat for any of the three listed Black
Cockatoos. There is 17ha of Very Good Quality foraging habitat. There is no recorded roosting or
breeding on the site and limited potential breeding habitat (7 trees).
Step 2: Level of Impact
Foraging
According to Table 3 in the Black Cockatoo Referral Guidelines the clearing of more than 1ha of
quality foraging habitat has a high risk of causing a significant impact. Degradation of more than 1ha
of quality habitat by such things as altered hydrology or fire regimes has an uncertain risk. The
significance of degradation depends on the type of degradation and the quality of the habitat.
The foraging habitat on the site consists of approximately 14ha of Very Good foraging habitat,
therefore in accordance with the guidelines, referral is recommended.
Breeding
According to Table 3 in the Black Cockatoo Referral Guidelines the clearing of any known nesting
tree has a high risk of being a significant impact. Any known nesting tree is defined in the Black
Cockatoo Referral Guidelines as any existing tree in which breeding has been recorded or suspected.
No known nesting trees occur on the site therefore there is no risk of a significant impact on a
known nesting tree.
The Black Cockatoo Guidelines also consider that the clearing of any part or degradation of breeding
habitat is likely to have a high risk of a significant impact. Breeding habitat is defined in Table 1 of
the Black Cockatoo Guidelines as any patch of woodland of forest that contains live or dead trees of
certain species with either a diameter at breast height greater than 500mm or the presence of
suitable nest hollows. Jarrah trees are considered potential breeding habitat in the Black Cockatoo
Guidelines. Three of the significant trees on the site are likely to be cleared for mining and two will
be retained in the buffer.
Importantly the Black Cockatoo Guidelines state that breeding habitat predominantly applies to
those areas within the breeding range of the Black Cockatoo species as shown in the maps attached
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to the Guidelines. The site is not identified on the maps as being within the breeding range of any of
the Black Cockatoo species.
According to the Black Cockatoo Guidelines, the definition of breeding habitat outside the known
breeding range still applies unless proven otherwise (our italics). By definition, a tree can only be
breeding habitat if it contains a hollow large enough for a Black Cockatoo to enter and form a nest.
Three trees on the site had hollows identified during the Fauna Assessment (Coffey Environments,
2008b). No evidence of breeding now or in the past has been observed in any of the hollows.
Therefore these trees are highly unlikely to be breeding habitat. The risk of a significant impact is
considered Low.
Roosting
The Black Cockatoo Referral Guidelines consider the clearing of a known roosting site as a high risk
of being a significant impact. No roosting site is mapped on the site (DoP, 2011) and no evidence of
roosting was observed during the survey. The closest mapped roosting site is approximately 3.7km
away. The risk of a significant impact on a known roosting site is considered to be Low.
Step 3: Mitigation
The Black Cockatoo Guidelines allow the consideration of a mitigation strategy in the determination
of the level of impact and requirement to refer. Application of best practice mitigation strategy may
reduce the level of impact and therefore the risk of a significant impact. Mitigation strategies
including avoiding impact, managing impact so that there is no net decline in habitat, and
monitoring the effectiveness of mitigation.
Retention of native vegetation on the site as a buffer including some of the potential breeding
habitat trees will reduce any potential impact on Black Cockatoos. The buffer includes 80% of the
area of vegetation that is in the best (Excellent) condition on the site and therefore the highest value
foraging habitat.
Step 4: Referral Advice
Application of the Decision Making flowchart in Figure 1 of the Black Cockatoo Referral Guidelines is
shown in sequence below as applied to the whole site.
1

Could the impacts of your action occur within the modelled distribution of the black
cockatoos? – YES
2 Could the impacts of your action affect any black cockatoo habitat or individuals? - YES
3 Have you surveyed for black cockatoo habitat using the recommended methods? – YES
4 Could your action have an impact on black cockatoos or their habitat? – YES
5 Is your impact mitigation best practice so that it may reduce the significance of your impacts
on black cockatoos? – YES (if required)
6 Could your action require a referral to the federal environment minister for significant
impacts on black cockatoos? – HIGH risk for foraging and LOW risk for breeding and roosting
habitat.
RESULT – Referral Recommended.
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SUMMARY AND CONCLUSION

The proposed sand mining operations on the site will result in clearing 17ha of native vegetation on
Lots 53 (Reserve 24784) & 1320 (Reserve 32621) Banksia Road, Wellard. The vegetation is generally
classified as Banksia Woodlands with some Jarrah and therefore is considered to be habitat for Black
Cockatoos. The potential for Black Cockatoo species to occur on the site was investigated with
Carnaby’s Black Cockatoos and Forest Red-tailed Black Cockatoos deemed likely to visit the site.
Baudin’s Black Cockatoos were not investigated as the site is outside of the modelled distribution of
this species and it is highly unlikely to be present on the site.
Habitat on the site was assessed and the vegetation was classified as Very Good quality foraging
habitat. However the field survey of the site did not identify any evidence of foraging on the site.
The breeding and potential breeding habitat was limited to five Jarrah trees with either large hollows
or a diameter at breast height greater then 500mm. No evidence of breeding on the site has been
recorded and there was no evidence that the site was used as roosting habitat.
The proposed sand mining operation retains some of the potential breeding habitat trees as well as
80% of the vegetation that is rated as the highest quality on the site and is the highest quality
foraging habitat.
PGV Environmental considers the clearing for the proposed sand mining operations would have a
Low risk of a significant impact on Black Cockatoo species however in accordance with the referral
guidelines, on the basis that there is more than 1ha of quality foraging habitat to be cleared, referral
to the Department of the Environment under the EPBC Act is recommended.
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APPENDIX 1
Significant Tree Survey Results

Tree Number

Species

Easting
MGA zn50

Northing
MGA zn50

Photo
Number

Height

Diameter

1

Jarrah (Eucalyptus marginata )

394692

6429861

6279

8

80

2

Jarrah (Eucalyptus marginata )

394694

6429844

6280

12

90

3

Jarrah (Eucalyptus marginata )

394695

6429824

6285

8

50

4

Jarrah (Eucalyptus marginata )

394651

6429832

6302

8

40

5

Jarrah (Eucalyptus marginata )

394655

6429819

6303

9

70

Second
Branch
9x1020cm

Notes (hollows, bees etc.)
Small Hollows, Impacted by fire,
Sprouting
Hollows, Impacted by fire,
Sprouting
Spout, Impacted by fire, Sprouting
No Hollows, Impacted by fire,
Sprouting
Hollows, Impacted by fire,
Sprouting

Tree 1

Tree 2

Tree 3

Tree 4

Tree 5
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II

EXECUTIVE SUMMARY

Background and Scope of Work
Urban Resources Pty Ltd are seeking approval of a native vegetation clearing permit from the
Department of Industry and Resources (DOIR) to clear native vegetation to support a Notice of Intent
(NOI) to mine concrete sand at the proposed Wellard Sand Quarry (MLA 70/915) on Lots 53
(Reserve 24784) &1320 (Reserve 32621), Banksia Road, Wellard. On advice from the DEC, a Level 2
Spring flora survey was recommended to determine whether the site supported any Declared Rare
Flora (DRF), Priority Listed flora and/or Threatened Ecological Communities (TEC).
RPS Consultants was originally commissioned by Urban Resources Pty Ltd to undertake the spring
flora and vegetation survey, which was completed in October 2007. However due to a conflict of
interest with Urban Resources Pty Ltd, Coffey Environments was subsequently engaged by Urban
Resources Pty Ltd to complete the identification of plant specimens collected from the RPS survey and
prepare the associated reporting.
The spring flora and vegetation survey was conducted in accordance with the Environmental Protection
Authority’s (EPA) guidelines for flora surveys as outlined in Guidance Statement No. 51 Terrestrial Flora
and Vegetation Surveys for Environmental Impact Assessment in Western Australia (EPA, 2004) and
Terrestrial Biological Surveys as an Element of Biodiversity Protection, Position Statement No. 3
(EPA, 2002). The timing of the survey in late September/October of 2007 after adequate winter rains
provided conditions considered optimal for the identification of the majority of annual and ephemeral
species, in particular, four Declared Rare Flora orchid species (Caladenia huegelii, Diuris micrantha,
Diuris purdiei, and Drakaea elastica) which were listed as having been previously recorded from the
vicinity of the survey area.
Results of Survey
According to mapping from Heddle et al. (1980) the vegetation of the study area is considered
representative of the Bassendean Complex-Central and South. There is approximately 24% of the
pre-European extent of the Bassendean Complex-Central and South remaining on the Swan Coastal
Plain portion of the PMR of which 13% is protected within Bush Forever (Government of Western
Australia, 2000a). This is above the minimum threshold of 10% of the pre-European extent of
vegetation complexes recommended in Bush Forever, and as a consequence the Bassendean-Central
and South Vegetation Complex is not considered to be regionally significant
Four vegetation types were identified within the survey area (Lot 53 and Lot 1320 respectively) during
the September/October 2007 survey. These included:
• Low Woodland of Allocasuarina fraseriana, Banksia attenuata and Banksia menziesiI (BaBmAfLW);
• Low Open Woodland of Allocasuarina fraseriana, Banksia attenuata and Banksia menziesii
(BaBmAfLOW);
• Low Woodland to Low Open Woodland of Banksia attenuata and Banksia menziesi (BaBmLWLOW);
and
• Low Open Woodland of Banksia attenuata and Banksia menziesii (BaBmLOW).
Lot 53 contained all four vegetation types however vegetation type BaBmLOW was absent from Lot
1320. The vegetation types were described using Keighery’s (1994) vegetation structural classes
(adapted from Muir (1977) and Aplin (1979) in Government of Western Australia, 2000a).
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EXECUTIVE SUMMARY

The vegetation condition ranged from Excellent to Completely Degraded with the majority of the two lots
in an Excellent to Very Good condition. The old rifle range (Lot 53) and sand quarry sites (Lot 1320),
including the area immediately surrounding these, were Completely Degraded to Degraded.
No Threatened Ecological Communities (TEC’s) as defined by the Environment Protection and
Biodiversity Conservation Act (EPBC) 1999 and the Department of Environment and Conservation
(2007b) were identified from the survey area during the survey. Based on the presence/absence
analysis and comparison between the floristic collected during the September/October 2007 surveys
and data collected by Gibson et al. (1994), the floristic communities within the survey area exhibited a
strong affinity to FCT 21a (Central Banksia attenuata – Eucalyptus marginata woodlands) and FCT 23a
(Central Banksia attenuata – Banksia menziesii woodlands). Both FCT 21a and FCT 23a are not listed
as TECs by the DEC.
A total of 176 plant taxa (including subspecies and varieties) representing 119 genera and 47 plant
families were recorded in the survey area, including 139 native species and 31 introduced (exotic)
species. One weed species, Zantedeschia aethiopica (Arum lily), is listed as a category P1 Declared
Plant pursuant to Section 37 of the Agricultural and Related Resources Protection Act 1976 (WA).
No Declared Rare or Priority flora species listed by the Department of Environment and Conservation
(2007a) and under the Environment Protection and Biodiversity Conservation (EPBC) Act 1999 were
recorded in the survey area during the 2007 survey. Three flora species listed as significant in the Bush
Forever Significant Flora of the Perth Metropolitan Region (Government of Western Australia, 2000a)
were recorded in the survey area (i.e. Chamelaucium uncinatum, Gyrostemon subnudus, and
Gonocarpus cordiger). None of these species are listed as conservation significant by the DEC.
Chamelaucium uncinatum is a colonizer species of disturbed areas and is considered introduced in the
context of the survey area.
Conclusions and Recommendations
Although three flora species recorded during the survey are listed as significant in the Bush Forever
Significant Flora of the Perth Metropolitan Region (Government of Western Australia, 2000a),each
species was either recorded as a single individual plant or found only in very small numbers (<5 plants).
Clearing of native vegetation at the proposed sand quarry site would have little if any impact on current
population densities of these species. Based on the absence of any conservation significant flora and
vegetation or Floristic Community Types, Coffey Environments can see no reason associated with flora
and vegetation why the development of Lot 53 and Lot 1320 Banksia Road cannot proceed for the
purpose of sand quarrying. A Weed Management Plan should be implemented to minimize the
potential spread of Zantedeschia aethiopica (P1 Declared Plant of Western Australia)) and other
invasive weeds. Standard vehicle hygiene practice and regular monitoring along the perimeters of the
proposed sand mining operation would also help to minimize infestations to surrounding native
bushland.
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Flora and Vegetation Survey
Lots 53 & 1320 Banksia Road, Wellard.

1

INTRODUCTION

1.1

Background

Urban Resources Pty Ltd are seeking approval of a native vegetation clearing permit from the
Department of Industry and Resources (DOIR) to clear native vegetation to support a Notice of Intent
(NOI) to mine concrete sand at the proposed Wellard Sand Quarry (MLA 70/915) on Lots 53
(Reserve 24784) &1320 (Reserve 32621), Banksia Road, Wellard. Urban Resources Pty Ltd was
advised by the DEC to conduct a Level 2 Spring flora survey to determine whether the site contained
any Declared Rare Flora (DRF), Priority Listed flora and/or Threatened Ecological Communities (TEC).
RPS was originally commissioned by Urban Resources Pty Ltd to undertake the flora and vegetation
survey, which was completed in October. However due to a conflict of interest Coffey Environments
was subsequently employed by Urban Resources Pty Ltd to complete verification of collected
specimens and prepare an associated report.

1.2

Scope of Works

The primary objectives of the spring flora and vegetation survey of the study area are to provide and
present the following information:
• Mapping of vegetation types (and vegetation condition using the Bush Forever condition rating
scale) using a combination of recent aerial photography and field surveys to ground-truth;
• Providing a list of all native and non-native plant species recorded from permanent 10m × 10m
quadrats located within representative vegetation types identified from the site and from a thorough
site walkover (releve);
• A list of significant species recorded on DEC’s database occurring in the vicinity of each site. The
location of any significant species (DRF and Priority) identified on site will be recorded using a
handheld Global Positioning System (GPS);
• A description of the vegetation types, floristic community types (including any Threatened Ecological
Communities) and vegetation condition occurring on the site; and
• An assessment of the conservation significance of the flora and vegetation at a regional and local
level.
The flora and vegetation survey included a targeted search to determine whether any DRF or Priority
Listed flora occur in the survey area.

1.3

Location

The study area is located on Lots 53 (Reserve 24784) & 1320 (Reserve 32621) Banksia Road, in the
Wellard area of the Town of Kwinana, approximately 34km south of the Perth Central Business District
(Figure 1). The study area is situated 3km east of the Kwinana Freeway. The total size of the study
area is 26.06ha with Lot 53 comprising 18.25ha and Lot 1320, 7.81ha respectively.
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Lots 53 & 1320 Banksia Road, Wellard.

1.4

Existing Land Use

Lot 53 (Reserve 24784) was vested as a sand quarry for many years because the Department of Land
Administration (DOLA) recognized the quality of the sand. The area was used in the 1970’s for sand
mining but was discontinued. In 1974 the zoning for the rifle range on the adjoining Reserve 32621,
was rezoned to Sand Quarry Reserve for safety reasons and consequently the classification of the
reserve was amended from Sand Quarry Reserve to Recreation. Currently the area is zoned as
rural – water protection under the MRS and as Park Recreation and Drainage within the Kwinana Town
Planning Scheme (TPS).

1.5

Geological and Physiographic Context of the Study Area

1.5.1

Climate

The climate of Perth Metropolitan Area (PMA) is characterised as warm Mediterranean, with winter
precipitation between 600mm-1,000mm and 5-6 dry months per annum (Beard, 1990). The study area
receives the majority of its rain during the months of June, July and August. The nearest weather
station to the study area is located at the Jandakot Airport. The Jandakot Airport weather station has
an average annual rainfall of 843.1mm with a mean of 85.6 numbers of days of rain greater than or
equal to 1mm. Data recorded from the Jandakot Airport indicate that during the hottest three months
(January, February and March) the temperature ranges from a minimum of 16.1°C to a maximum of
30.5°C and during the coldest three months (June, J uly and August) the temperature ranges from a
minimum of 7.2°C to a maximum of 18.3°C. Rainfall in the months preceding the survey
(June, July and August) at the Jandakot Airport weather station was 438.4mm which is 35mm below the
historical average of 473.4mm (Bureau of Meteorology, 2006) for the corresponding period.
1.5.2

Drainage and Groundwater

The groundwater underlying the study area is at a depth ranging from approximately 13.5m-23.5m
below the surface moving in a westerly direction (DoE, 2004). Drainage at the sand deposit is
essentially through the porous sand with no drainage features occurring on the sand hill.
1.5.3

Geology and Soils

The study area is mapped within the Bassendean Sands (Qpb) geological unit as S8 (Gozzard, 1983).
The geological unit S8 is described below:
• S8 – SAND – white to pale grey at surface, yellow at depth, fine to medium-grained, moderately
sorted, subangular to subrounded, minor heavy minerals, of eolian origin.
Churchward and McArthur (1978) have mapped the study area as the Bassendean Landforms and
Soils complex. The Bassendean Landforms and Soils complex is described below:
• Bassendean – Sand plains with low dunes and occasional swamps; iron or humus podzols; areas
of complex steep dunes.
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1.6

Biological Context of the Study Area

1.6.1

Bioregional Context

Western Australia supports 53 biogeographical subregions. The study area is located in the Perth
Subregion of the Swan Coastal Plain. The Swan Coastal Plain Bioregion is a low-lying coastal plain,
mainly covered with woodlands. It is dominated by Banksia (Banksia sp.) or Tuart (Eucalyptus
gomphocephala) on sandy soils, Swamp Sheoak (Casuarina obesa) on outwash plains and Paperbark
(Melaleuca sp.) in swampy areas.
The Perth Subregion is composed of colluvial and Aeolian sands, alluvial river flats and coastal
limestone. The vegetation is dominated by heath and/or Tuart (Eucalyptus gomphocephala) woodlands
on limestone, Banksia (Banksia sp.) and Jarrah (Eucalyptus marginata) woodlands on quaternary
marine dunes of various ages and Marri (Corymbia calophylla) on colluvials and alluvials.
The Perth Subregion includes a complex series of seasonal wetlands and also includes the many
islands found offshore from Perth. The subregional area is 1,333,901ha in size (McKenzie et al., 2002).
1.6.2

Beard Mapping

According to Beard (1990) the vegetation of the study area is located within the Drummond Botanical
Subdistrict of the Swan Coastal Plain Subregion. The Drummond Botanical Subdistrict is mainly
comprised of Banksia sp. low woodland on leached sands with Melaleuca (Melaleuca sp.) swamps
where ill-drained; woodland of Tuart (Eucalyptus gomphocephala), Jarrah (Eucalyptus marginata) and
Marri (Corymbia calophylla) on less leached soils.
1.6.3

Vegetation Complexes

According to mapping by Heddle et al. (1980) the vegetation of the study area and surrounding areas is
considered to be representative of the Bassendean Complex-Central and South. The vegetation
complex is described below:
• Bassendean Complex-Central and South - Vegetation ranges from woodland of Jarrah
(Eucalyptus marginata) – Sheoak (Allocasuarina fraseriana) – Banksia (Banksia spp.) to low
woodland of Paperbark (Melaleuca spp.), and sedgelands on moister sites.
There is approximately 10,919ha (24%) of the pre-European extent of the Bassendean
Complex-Central and South remaining on the Swan Coastal Plain portion of the Perth Metropolitan
Region.
1.6.4

Bush Forever

The Bush Forever Strategy is a ten year strategic plan which formally commenced in 2000 to protect
approximately 51,200ha of regionally significant bushland within approximately 290 Bush Forever Sites,
representing where achievable, a target of at least 10 percent of each of the original 26 vegetation
complexes of the Swan Coastal Plain portion of the Perth Metropolitan Region (Government of Western
Australia, 2000b). Bush Forever represents an update of the earlier System Six study and
recommendations in the Perth Metropolitan Region and is the final version of the draft Perth Bushplan.
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Three Bush Forever Sites were located within a 3km radius of the survey area (Government of Western
Australia, 2000a). The habitat types represented within each Bush Forever Site and a description of the
conservation significance of each is described below:
Bush Forever Site No. 353 (Banksia Road Nature Reserve, Peel Estate) – Bush Forever Site 353
was included in Bush Forever as it was included in the Jandakot Botanic Park Proposal and has linkage
with other sites in the area. It also contains the southernmost population of the Boronia crenulata and
Gyrostemon subnudus. The site is 32.3 hectares and is located approximately 0.5km to the north-east
of the proposed mining site. The vegetation on this site has been described as having Uplands
containing Banksia attenuata, B. menziesii and B. ilicifolia. There is a Low Woodland with scattered
emergent Eucalyptus marginata, Banksia attenuata, B. menziesii and B. ilicifolia. The site has a second
Low Woodland with scattered Eucalyptus marginata, Melaleuca preissiana and Nutysia floribunda. The
site also contains a wetland with Hypocalymma angustifolium and Astartea aff. fascicularis and an
Open Heath with scattered low Melaleuca preissiana.
Bush Forever Site No. 68 (Jackson Road Bushland, Peel Estate) – Bush Forever Site No. 68 is 19.3
hectares and is located approximately 1.5km to the south-south-east of the proposed mining site. The
site represents ecological communities representative of the eastern side of the Swan Coastal Plain
and meets the general criteria for the protection of a wetland, streamline and estuarine fringing,
vegetation and coastal vegetation. This site has only a limited survey but the vegetation consists of
Eucalyptus rudis Open Forest.
Bush Forever Site No. 70 (Duckpond Bushland, Peel Estate) – Bush Forever site 70 is located to
the south west and is representative of wetlands and ecological communities in the area. It is located
1.8km south west of the proposed mining site and meets the general criteria for the protection of a
wetland, streamline and estuarine fringing, vegetation and coastal vegetation. The site has only had a
limited survey but the main vegetation on site consists of Uplands with Allocasuarina fraseriana and
Eucalyptus marginata. There is also Banksia menziesii and B. attenuata Woodland and Banksia
ilicifolia Woodland.
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2

METHODOLOGY

Three botanists from RPS conducted a flora and vegetation survey of Lots 53 and 1320 Banksia Road,
Wellard, from the 20-21 September and the 24 October 2007. The survey was undertaken to provide a
description of the dominant vegetation types present, vegetation condition and flora species present at
the time of the survey. Additionally, the survey was also conducted to determine whether any of the
significant species identified on the Department of Environment and Conservation (DEC) Declared Rare
and Priority Flora list for the area actually occur or are likely to occur on the study area. This was based
on a combination of sampling within permanent quadrats of 10m × 10m dimension located in
representative vegetation types, as well as intensively traversing the study area to record all plant
species present at the time of the survey. This method complies with Coffey Environments
interpretation of the Environmental Protection Authority’s (EPA) guidelines for flora surveys as outlined
in Guidance Statement No. 51 Terrestrial Flora and Vegetation Surveys for Environmental Impact
Assessment in Western Australia (EPA, 2004) and Terrestrial Biological Surveys as an Element of
Biodiversity Protection, Position Statement No. 3 (EPA, 2002). The timing of the survey (September
and October 2007) and the rainfall for the months preceding the survey was considered optimal for the
identification of all annual and ephemeral species including any DRF listed orchid species that may
have been present.
Six permanent quadrats located within representative vegetation types were established 20 September
and all plant species and floristic data recorded including height for each species. The quadrats were
resurveyed 24 October and any species not recorded from the initial visit were recorded or collected.
Quadrat locations were selected to ensure that an adequate representation of the major vegetation
types and flora present within the survey area was sampled. This was done using recent colour aerial
photography and by ground-truthing on foot. A targeted search by foot of the entire study area for any
Declared Rare Flora or Priority listed species was also undertaken 21 September
Species that were well known to the survey botanist were identified in the field, while species that were
unknown were collected and assigned a unique number to facilitate tracking. All plant species collected
during the field programme were dried and fumigated in accordance with the requirements of the
Western Australian Herbarium. Plant species were identified by the use of local and regional flora keys
and by comparison with the named species held at the Western Australian Herbarium. Plant
taxonomists who are considered to be an authority on a particular plant group were consulted, when
necessary.
The conservation status of all recorded flora was also compared against the current lists published in
the Government Gazette and available from the Department of Environment and Conservation (2007a)
and the Department of Environment, Water, Heritage and the Arts (DEWHA) (2007a).
Quadrat dimensions are dependant on the region in which the survey is being undertaken. For the
Swan Coastal Plain it was appropriate to sample quadrats of 10m × 10m in dimension
(Gibson et al., 1994). The following information was recorded for each 10m × 10m quadrat:
Location
MGA coordinates (equivalent of WGS84) were taken from the north-west corner of each quadrat using
a hand-held Magellan GPS to an accuracy of 2m;
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Vegetation Description
The vegetation types were described and mapped using Keighery’s (1994) vegetation structural classes
(adapted from Muir (1977) and Aplin (1979) in Government of Western Australia, 2000a);
Habitat
The survey area comprises of a series of sand hills and is the last of the western ridges before the
plains predominate;
Disturbance Details
Vegetation condition was assessed using the condition rating scale adapted from Bush Forever
(Government of Western Australia, 2000a);
Percentage Foliage Cover and Height
Cover and height was estimated visually for each species recorded within each quadrat. Estimates
were made to the nearest percentage where possible and height was recorded in meters; and
Soil
Colour and soil texture within each quadrat was recorded.

2.1

DEC Database Searches

Prior to conducting the field survey, a search of the DEC Declared Rare and Priority Listed Flora
database was undertaken to identify significant flora that could potentially occur in the study area. This
investigation encompassed a review of the following databases:
• The Department’s ‘Threatened (Declared Rare) Flora’ database;
• The ‘Western Australian Herbarium Specimen’ database; and
• The Department’s ‘Declared Rare and Priority Flora List’, which contains species that are Declared
Rare (Conservation Code R or X for those presumed to be extinct), poorly known
(Conservation Codes 1, 2 or 3), or require monitoring (Conservation Code 4).
The DEC Database searches revealed a range of Declared Rare Flora and Priority flora species that
may potentially occur in the area. These include seven Declared Rare Flora species; Caladenia
huegelii (R), Diuris micrantha (R), Diuris purdiei (R), Drakaea elastica (R), Lepidosperma rostratum (R),
Tetraria australiensis (R) and Verticordia plumosa var. pleiobotrya (R), five of which are listed as
endangered and two as vulnerable according to the Environment Protection and Biodiversity
Conservation (EPBC) Act 1999. There were 25 Priority flora that have been previously recorded from
the vicinity of the study area (Department of Environment and Conservation 2007a).
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The results of the DEC Rare Flora database search are presented below in Table 1.
Table 1
Significant Flora Recorded in the Vicinity of the Study Area
Conservation
Status

Distribution

Flowering
Period

Acacia lasiocarpa var.
bracteolata long peduncle
variant (GJ Keighery 5026)

1

North Dandalup, Mundijong, Gosnells, Jandakot

May, Aug

Anthotium junciforme

4

Jandakot, Serpentine, Waterloo, Wattle Grove

Nov-Mar

Aotus cordifolia

3

Red Hill, Byford, Witchcliffe, Upper Swan,
Dwellingup, Helena Valley, Forrestdale,
Dunsborough, Jarrahdale and Banjup

Aug-Dec

Canningvale, Jandakot

Sept-Oct

Species

Caladenia huegelii

DRF

Dodonaea hackettiana

Drakaea elastica

4

DRF

Eremaea asterocarpa subsp.
brachyclada

1

Erygium pinnatifidum subsp.
palustre

3

Lepidosperma rostratum

Wattleup, Thompson Lake, Kings Park,
Jandakot, Bibra Lake-The Spectacles, Gingin,
Yangebup, Wattleup

Jul-Oct

Mandogalup

Oct-Nov

Serpentine, Karnup

Oct-Nov

DRF

Cannington, Kenwick, Forrestdale Lake NR

Aug

Stylidium longitubum

3

Upper Swan, Bullsbrook, Bunbury, Midland,
Busselton, Arthur River, Jandakot

Oct-Dec

Verticordia lindleyi subsp.
lindleyi

4

Gillingarra-Forrestdale, Cannington, Guildford,
Muchea, Gingin, Murray River, Moore River

Nov-Jan

Villarsia submersa

4

Gunapin, Boyanup, Lake Muir, Denmark,
Forrestdale, Kenwick, Frankland River, Lane
Poole

Sept-Oct

Diuris micrantha

DRF

Meelon, Medina

Sept-Oct

Diuris purdiei

DRF

Oakford

Sept-Oct

Verticordia plumosa var.
pleiobotrya

DRF

Mundijong

Oct-Dec

Banksia scabrella

4

Walkaway, Casuarina, Strawberry

Sept-Jan

Lechenaultia longiloba

4

Walkaway, Casuarina, Mt Horner, Strawberry

July-Dec

Verticordia luteola var. luteola

3

Mt Adam, Three Springs, Arrowsmith,
Casuarina

Nov-Dec

DRF

Mundijong

Nov-Dec

4

Mundijong

July-Oct

Tetraria australiensis
Aponogeton hexatepalus
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Conservation
Status

Species

Distribution

Flowering
Period

Apodasmia ceramophila

2

Forrestdale Lake

Sept-Oct

Cyathochaeta teretifolia

3

Wellard

Dillwynia dillwynioides

3

Serpentine, Karnup, Baldivis

Aug-Dec

Baeckea sp. Perth Region

3

Oakford

Jan- Mar

Johnsonia pubescens subsp.
cygnorum

2

Serpentine

Schoenus capillifolius

2

Baldivis

Oct-Nov

Eucalyptus rudis subsp.
cratyantha

4

Serpentine

Jul-Sept

Parsonsia diaphanophleba

4

Serpentine

JanJun/Sept

Synaphea sp. Pinjarra Plain

1

Serpentine

Sept-Oct

Drosera occidentalis subsp.
occidentalis

4

Bullsbrook, Cannington, Wattle Grove

Nov-Dec

Goodenia filiformis

3

Baldivis, Karnup

Nov-Jan

Boronia juncea subsp. juncea

1

Wellard

Sept

April

Species previously recorded from the Perth Metropolitan Region and listed as conservation significant
in the Bush Forever Significant Flora of the Perth Metropolitan Region (Government of Western
Australia, 2000a) were also compared with species recorded or identified from the study area.
A search of the DEC’s Threatened Ecological Communities database was conducted for the study area
prior to undertaking the field survey. The survey was based on a 5 km radius distance from the centre
point of the site. No TECs were identified from within the vicinity of the study area from this search.

2.2

Botanical Survey Limitations

The potential limitations of the September/October 2007 flora and vegetation survey of Lots 53 and
1320 Banksia Road, Wellard are presented below in Table 2.
Table 2
Statement of Botanical Survey Limitations

Potential Limitations

Constraints (Yes/No);
Significant, Moderate or
No Constraint

Comment

Competency/experience of the consultant
conducting the survey

No constraint

Botanist with survey experience in the
region and taxonomic skills.

Proportion of the flora identified

No constraint

Three days spent on site with an
estimate of over 95% + of the flora
species identified from the survey site.
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Potential Limitations

Constraints (Yes/No);
Significant, Moderate or
No Constraint

Comment

Sources of information (historic/recent or
new data)

No constraint

Relatively well documented

Proportion of the task achieved and further
work that may need to be undertaken

No constraint

A Level 2 survey of the entire area was
completed and no further work is
considered necessary.

Timing/weather/season/cycle

No constraint

The timing was considered optimal
with above average rainfall in the
months preceding the survey.

Intensity of survey (e.g. in retrospect was
the intensity of the survey adequate)

No constraint

The proposed disturbance area was
mapped and searched
comprehensively, with the entire area
traversed on foot.

Completeness (e.g. was relevant area fully
surveyed)

No constraint

Entire site traversed and sampled.

Resources (e.g. degree of expertise
available for plant identification)

No constraints

Botanist undertook plant identifications
at the Western Australian Herbarium.

Remoteness and/or access problems

No constraints

Vehicle access was available to the
perimeter of the site; the remainder
was traversed on foot.

Availability of contextual (e.g. bioregional)
information for the survey area

No constraints

Gibson et al. (1994), Heddle et al.
(1980), McKenzie et al. (2002) and
Beard (1990).

Fungi and nonvascular (e.g. alga, mosses and liverworts) were not specifically surveyed for during this
survey.
No numerical analysis (i.e. PATN) of the floristic sample data collected from the survey was conducted
for this study. However, floristic data collected was compared on a presence/absence basis with the
complete dataset from the Floristic Survey of the Southern Swan Coastal Plain (Gibson et al., 1994) to
ensure that Floristic Community Types (FCTs) determination could be strongly inferred.
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3

RESULTS

3.1

Vegetation Types

Four vegetation types were identified within the survey area (Lot 53 and Lot 1320 respectively) during
the September/October 2007 survey. The vegetation types were described using Keighery’s (1994)
vegetation structural classes (adapted from Muir (1977) and Aplin (1979) in Government of Western
Australia, 2000a). The vegetation types are described below and mapped in Figure 2:
BaBmAfLW
Low Woodland of Allocasuarina fraseriana, Banksia attenuata and Banksia menziesii to 9m
over Tall Open Shrubland of Adenanthos cygnorum subsp. cygnorum to 5m over Low
Shrubland of Bossiaea eriocarpa, Corynotheca micrantha var. micrantha, Gompholobium
tomentosum, Hibbertia hypericoides and Leucopogon constephioides to 0.4m over Very Open
Grassland of *Briza maxima, *Ehrharta calycina, and Neurachne alopecuroidea to 0.8m over
Open Herbland of Gyrostemon ramulosus, Hybanthus calycinus and Sowerbaea laxiflora to
0.4m.
Quadrat 1 was located within this vegetation type which was restricted to the northeast and southwest
corners of the site and accounted for less than 5% of the total survey area. Soils were characterised by
white sands and the vegetation was considered to be in Very Good condition according to the Bush
Forever condition rating scale (Government of Western Australia, 2000a).
BaBmLWLOW
Low Woodland to Low Open Woodland of Banksia attenuata and Banksia menziesii to 2m
with scattered Allocasuarina fraseriana and Nuytsia floribunda over an Open Shrubland to Tall
Open Shrubland of Adenanthos cygnorum subsp. cygnorum, Jacksonia furcellata and Kunzea
glabrescens to 3m over Open Heath to Low Open Shrubland of Bossiaea eriocarpa,
Corynotheca micrantha var. micrantha, Gompholobium tomentosum and Macarthuria australis
to 1.5m over Very Open Grassland of Amphipogon turbinatus, *Avena barbarta and *Briza
maxima to 0.3m over Herbland of Anigozanthos manglesii, Burchardia congesta, Conostylis
aculeata subsp. aculeata, Dampiera linearis, Dasypogon bromeliifolius, Patersonia
occidentalis and *Ursinia anthemoides to 0.8m.
Quadrats 2 and 4 were located within this vegetation type which occurred on the western portion of the
site and accounted for approximately 35% of the survey area. Soils were predominately light grey to
grey in colour and were sandy in texture. The vegetation was considered to be in Very Good to Good
condition according to the Bush Forever condition rating scale (Government of Western Australia,
2000a).
AfBaBmLOW
Low Open Woodland of Allocasuarina fraseriana, Banksia menziesii and Banksia attenuata to
9m over Low Shrubland of Gompholobium tomentosum, Hemiandra pungens, Hibbertia
hypericoides and Stirlingia latifolia, to 1m over Very Open Grassland of Amphipogon
turbinatus, *Briza maxima and *Ehrharta calycina to 0.8m over Open Herbland of
Anigozanthos manglesii, Burchardia congesta, Conostylis aculeata subsp. aculeata,
Dasypogon bromeliifolius,
Gyrostemon subnudus, Hybanthus calycinus, Patersonia
occidentalis and *Ursinia anthemoides to 1m over Sedgeland of Lyginia barbata and
Phlebocarya ciliata to 1m.
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Quadrats 3 and 6 were located within this vegetation type which accounted for the western third of the
survey area represented. Soils were predominately light grey to grey in colour and were sandy in
texture. The vegetation was considered to be in Excellent to Very Good condition according to the
Bush Forever condition rating scale (Government of Western Australia, 2000a).
BaBmLOW
Low Open Woodland of Banksia attenuata and Banksia menziesii to 4.5m over Tall Open
Shrubland of Jacksonia furcellata to 3m over Low Open Shrubland of Corynotheca micrantha
var. micrantha and Macarthuria australis to 0.35m over Very Open Grassland of Amphipogon
turbinatus, Austrostipa compressa and *Ehrharta calycina to 0.6m over Open Herbland of
Anigozanthos manglesii and *Ursinia anthemoides to 0.6m over a Sedgeland of Lyginia
imberbis to 0.4m.
Quadrat 5 was located within this vegetation type which represented approximately 10% of the total
area of the site in the southeastern corner of the study area. Soils were characterized by white sands
and the vegetation was considered to be in Excellent condition according to the Bush Forever condition
rating scale (Government of Western Australia, 2000a).
All four vegetation types recorded from the study area during this survey are considered well
represented in the area.
* Denotes introduced species.

3.2

Vegetation Condition

The condition of the vegetation was assessed using the condition rating scale of Keighery (1994)
published in Bush Forever (Government of Western Australia, 2000a). Keighery’s condition rating sale
ranges from Pristine (where the vegetation exhibits no visible signs of disturbance) to Completely
Degraded (where the vegetation structure is no longer intact and without native plant species). A
description of the vegetation condition ratings applicable to the study area are outlined below:
Excellent (Ex)

Vegetation structure intact, disturbance affecting individual species and
weeds are non-aggressive species.

Very Good (VG)

Vegetation structure altered, obvious signs of disturbance. For
example, disturbance to vegetation structure caused by repeated fires,
the presence of some more aggressive weeds, dieback, logging and
grazing.

Degraded (D)

Basic vegetation structure significantly impacted by disturbance.
Scope for regeneration but not to a state approaching good condition
without intensive management.
For example, disturbance to
vegetation structure caused by very frequent fires, the presence of very
aggressive weeds, partial clearing, dieback and grazing.

Completely Degraded (CD)

The structure of the vegetation is no longer intact and the area is
completely or almost completely without native species. These areas
are often described as ‘parkland cleared’ with the flora comprising
weed or crop species with isolated native trees or shrubs.

According to the Bush Forever condition rating scale, (Government of Western Australia, 2000a) the
vegetation condition of the survey area ranged from Excellent to Good, with the exception of cleared
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perimeter boundary lines, sand tracks dissecting the site, and the old rifle range and sand quarry, which
were all Completely Degraded to Degraded. The vegetation condition in Lot 1320, located in the
northern end of the site, predominately ranged from Excellent to Very Good, except the old sand quarry
site in the northeast corner which was Completely Degraded. This area was considered to be in a
Completely Degraded condition because there was no evidence of remnant native vegetation and the
site was dominated by introduced weed species. The vegetation condition in Lot 53 was mostly
Excellent to Very Good (excluding the old rifle range which was Completely Degraded to Degraded)
however there were a few isolated areas where the vegetation condition was rated as only Good.
These areas were rated as Good because vegetation structure had been significantly altered by
resource competing weeds and anthropogenic disturbances.
The dominant introduced (exotic) species included: *Arctotheca calendula,*Briza maxima, *Ehrharta
calycina, *Gladiolus caryophyllaceus, *Hypochaeris glabra, *Petrorhagia dubia, * Romulea rosea,
*Sonchus oleraceus and *Ursinia anthemoides
3.2.1

Conservation Significance of Vegetation

Based on the results of the September/October 2007 flora and vegetation survey, when compared on a
presence/absence basis with the complete dataset from the Floristic Survey of the Southern Swan
Coastal Plain (Gibson et al., 1994), it was found that the floristic community located within the study
area most closely resembled Floristic Community Types (FCT) 21a and 23a. FCT 21a and FCT 23a
are described below:
• FCT 21a – Central Banksia attenuata – Eucalyptus marginata woodlands.
• FCT 23a – Central Banksia attenuata – Banksia menziesii woodlands.
FCT 21a and FCT 23a are not listed as TECs by the DEC and are considered to be well reserved on
the Swan Coastal Plain and at low conservation status risk (Gibson et al., 1994).
According to mapping by Heddle et al. (1980) the vegetation within the study area is considered to be
representative of the Bassendean Complex–Central and South Vegetation Complex. Bush Forever
(Government of Western Australia, 2000a) states that there is approximately 24% of the pre-European
extent of the Bassendean Complex-Central and South remaining on the Swan Coastal Plain, of which
13% is protected by the Bush Forever strategy. This is above the minimum threshold of 10% of the
pre-European extent of vegetation complexes recommended in Bush Forever, and as a consequence
the Bassendean-Central and South Vegetation Complex is not considered to be regionally or locally
significant.

3.3

Flora

A total of 176 plant taxa (including subspecies and varieties) representing 119 genera and 47 plant
families were recorded in the survey area. This total is comprised of 139 native species and 31
introduced (exotic) species. One weed species, Zantedeschia aethiopica (Arum lily), is listed as a
category P1 Declared Plant species pursuant to section 37 of the Agricultural and Related Resources
Protection Act 1976 (WA).
The dominant families represented from the survey included Poaceae (7 native and 11 introduced
species), Asteraceae (12 native and 5 introduced species), Myrtaceae (12 native species)
Papilionaceae (10 native and one introduced species), Orchidaceae (10 native species), and
Anthericaceae (10 native species).
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A comprehensive list of the flora species recorded during the survey is provided in Appendix A. The
floristic data collected from the six quadrats is provided in Appendix B, while the locations of the
quadrats are shown in Figure 2.
3.3.1

Conservation Significance of Flora

No Declared Rare or Priority flora species listed by the Department of Environment and Conservation
(2007a) or under the Environment Protection and Biodiversity Conservation (EPBC) Act 1999 were
recorded from the survey area.
Three flora species listed as significant in the Bush Forever Significant Flora of the Perth Metropolitan
Region (Government of Western Australia, 2000a) were recorded in the survey area
(i.e. Chamelaucium uncinatum, Gonocarpus cordiger and Gyrostemon subnudus). None of these taxa
are Declared Rare or Priority flora species. Chamelaucium uncinatum is a colonizer of disturbed areas
and is considered to be an introduced species in the context of the survey area.
No Threatened Ecological Communities (TEC’s) as defined by the Environment Protection and
Biodiversity Conservation (EPBC) Act 1999 or the Department of Environment and Conservation
(2007b) were recorded from the survey area.
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4

CONCLUSIONS AND RECOMMENDATIONS

The Level 2 Flora and Vegetation Survey conducted for Lots 53 and 1320 (MLA 70/915) Banksia Road,
Wellard adequately satisfies the guidelines for flora surveys as outlined in Guidance Statement No. 51
Terrestrial Flora and Vegetation Surveys for Environmental Impact Assessment in Western Australia
(EPA, 2004). There were no biological survey limitations identified for the survey that compromised the
integrity of the observations and results that were obtained. Furthermore, the timing of the survey and
the rainfall preceding the survey (June-August) provided for conditions considered optimal for the
identification of all the DRF species listed from the DEC search, particularly those from to the
Orchidaceae Family (i.e. Caladenia huegelii etc.) which require favourable conditions to flower. The
rainfall recorded at the Jandakot Airport weather station for the period from June to August 2007 was
438.4mm. Although this is 35mm below the historical average of 473.4mm (Bureau of Meteorology,
2006) it was not considered a biological limitation to the results obtained from this survey.
According to mapping by Heddle et al. (1980) the vegetation of the study area is considered to be
representative of the Bassendean Complex–Central and South Vegetation Complex. Bush Forever
(Government of Western Australia, 2000a) states that there is approximately 24% of the pre-European
extent of the Bassendean Complex-Central and South remaining on the Swan Coastal Plain, of which
13% is protected in Bush Forever. This is above the minimum threshold of 10% of the pre-European
extent of vegetation complexes as recommended in Bush Forever. As a consequence the
Bassendean-Central and South Vegetation Complex is not considered to be regionally or locally
significant.
Four vegetation types were identified within the survey area (Lot 53 and Lot 1320 respectively) during
the September/October 2007 survey. These included Low Woodland of Allocasuarina fraseriana,
Banksia attenuata and Banksia menziesiI (BaBmAfLW), Low Open Woodland of Allocasuarina
fraseriana, Banksia attenuata and Banksia menziesii (BaBmAfLOW), Low Woodland to Low Open
Woodland of Banksia attenuata and Banksia menziesi (BaBmLWLOW) and Low Open Woodland of
Banksia attenuata and Banksia menziesii (BaBmLOW). Lot 53 contained all four vegetation types
however vegetation type BaBmLOW was absent from Lot 1320.
Although approximately 85% of the vegetation in Lots 52 & 1320 is considered to be in Excellent to
Very Good condition, there was a high number of introduced (weed) species recorded from some areas
during the flora and vegetation survey. This can be attributed to disturbance associated with historical
land uses (rifle range and sand quarry) and consequently the vegetation condition within these areas is
in a Degraded to Completely Degraded state.
No Threatened Ecological Communities (TEC’s) as defined by the Environment Protection and
Biodiversity Conservation Act (EPBC) 1999 or listed by the Department of Environment and
Conservation (2007b) were identified from the study area during the surveys. The vegetation types
represented within the survey area were associated with either FCT 21a or FCT 23a, both of which are
not considered to be TECs by the DEC, are considered to be well reserved on the Swan Coastal Plain
and at low conservation status risk (Gibson et al., 1994).
A total of 176 plant taxa (including subspecies and varieties) representing 119 genera and 47 plant
families were recorded in the survey area. This total is comprised of 139 native species and 31
introduced (exotic) species. The weed species Zantedeschia aethiopica (Arum Lily) was recorded at
one location within the survey area and is listed as a category P1 Declared Plant species pursuant to
Section 37 of the Agricultural and Related Resources Protection Act 1976 [WA]. The Department of
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Agriculture and Food in Western Australia states that for P1 Declared Plants the movement of plants or
their seeds, contaminated machinery and produce including livestock and fodder are prohibited within
the state. If the proposal does proceed and the area is developed, it is recommended that a
comprehensive Weed Management Plan is implemented by the client to limit the potential spread of
Zantedeschia aethiopica and other invasive weeds. This would include standard vehicle hygiene
practice and regular monitoring along the perimeters of the proposed sand mining operations to
minimise infestations to surrounding native bushland.
There are seven Declared Rare Flora species (Caladenia huegelii, Diuris micrantha, Diuris purdiei,
Drakaea elastica, Lepidosperma rostratum, Tetraria australiensis and Verticordia plumosa var.
pleiobotrya) listed on the Environment Protection and Biodiversity Conservation (EPBC) Act 1999 data
base and 25 Priority flora (Department of Environment and Conservation 2007a) that have been
previously recorded in the vicinity of the area. None of these species or any other DEC listed Declared
Rare or Priority flora species were recorded during the 2007 surveys
Three flora species listed as significant in the Bush Forever Significant Flora of the Perth Metropolitan
Region list (Government of Western Australia, 2000a) were recorded from the survey area
(Chamelaucium uncinatum, Gyrostemon subnudus, and Gonocarpus cordiger). None of these species
are listed as DRF or Priority species by the DEC. There are approximately 178 vascular plant taxa
(species, subspecies, or varieties) recorded on the Swan Coastal Plain that are of particular interest
because they are rare, poorly know, restricted in distribution or have some other distinctive feature
(Government of Western Australia, 2000a). Chamelaucium uncinatum and Gyrostemon subnudus have
been deemed significant because their populations are at the southern limit of their known geographical
range. Chamelaucium uncinatum is a disturbance opportunist, often colonizing sandy disturbed areas
and is considered to be an invasive species in the context of the survey area. Although these species
are listed as significant in the Bush Forever Significant Flora of the Perth Metropolitan Region
(Government of Western Australia, 2000a), each species was either recorded once or found only in
very small numbers (<5 plants). Clearing of native vegetation at the proposed sand quarry site would
have little if any impact on current conservation significance of these species.
Based on the absence of any other conservation significant flora and vegetation, or Floristic Community
Types, Coffey Environments can see no reason why the development of Lot 53 and Lot 1320 Banksia
Road cannot proceed for the purpose of sand quarrying.
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DISCLAIMER

This document is published in accordance with and subject to an agreement between Coffey
Environments (“Coffey”) and the client for whom it has been prepared, Urban Resources Pty Ltd,
(“Client”) and is restricted to those issues that have been raised by the client in its engagement of
Coffey and prepared using the standard of skill and care ordinarily exercised by Environmental
Scientists in the preparation of such Documents.
Any person or organisation that relies on or uses the document for purposes or reasons other than
those agreed by Coffey and the Client without first obtaining the prior written consent of Coffey, does so
entirely at their own risk and Coffey denies all liability in tort, contract or otherwise for any loss, damage
or injury of any kind whatsoever (whether in negligence or otherwise) that may be suffered as a
consequence of relying on this Document for any purpose other than that agreed with the Client.
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APPENDIX A
Flora List – Banksia Road, Wellard.

# Records
016A ZAMIACEAE
Macrozamia riedlei

3

031
POACEAE
* Aira caryophyllea
* Aira cupaniana
Amphipogon turbinatus
* Anthoxanthum odoratum
Austrodanthonia occidentalis
Austrodanthonia setacea
Austrostipa compressa
Austrostipa mollis
* Avena barbata
* Briza maxima
* Briza minor
Bromus arenarius
* Ehrharta calycina
* Lolium perenne
* Lolium rigidum
Neurachne alopecuroidea
* Pentaschistis airoides
* Vulpia myuros var. myuros

2
1
5
1
2
1
5
3
1
6
1
1
6
2
1
2
2
3

032
CYPERACEAE
Isolepis cernua var. setiformis
* Isolepis marginata
Lepidosperma pubisquameum
Lepidosperma scabrum
Lepidosperma squamatum
Mesomelaena pseudostygia
Schoenus clandestinus
Schoenus curvifolius

1
1
2
1
5
1
3
4

035
ARACEAE
* Zantedeschia aethiopica

1

039
RESTIONACEAE
Desmocladus flexuosus
Hypolaena exsulca
Lyginia barbata
Lyginia imberbis

5
1
3
1

040
CENTROLEPIDACEAE
Centrolepis drummondiana

1

Centrolepis mutica

1

047
COMMELINACEAE
Cartonema philydroides

1

054C DASYPOGONACEAE
Calectasia narragara
Dasypogon bromeliifolius
Lomandra caespitosa
Lomandra hermaphrodita
Lomandra maritima
Lomandra sericea

1
6
4
4
2
1

054E PHORMIACEAE
Dianella revoluta
Dianella revoluta var. divaricata

1
1

054F ANTHERICACEAE
Arnocrinum preissii
Caesia occidentalis
Chamaescilla corymbosa
Chamaescilla corymbosa var. corymbosa
Corynotheca micrantha
Corynotheca micrantha var. micrantha
Laxmannia squarrosa
Sowerbaea laxiflora
Thysanotus manglesianus
Thysanotus multiflorus
Thysanotus sparteus
Tricoryne elatior

4
1
1
3
1
4
6
5
5
3
1
4

054J COLCHICACEAE
Burchardia congesta

6

055
HAEMODORACEAE
Anigozanthos humilis
Anigozanthos humilis subsp. humilis
Anigozanthos manglesii
Conostylis aculeata subsp. aculeata
Conostylis setigera subsp. setigera
Haemodorum paniculatum
Haemodorum spicatum
Phlebocarya ciliata

1
1
6
6
4
1
5
4

060
IRIDACEAE
* Gladiolus caryophyllaceus
Patersonia occidentalis
* Romulea rosea
066

ORCHIDACEAE

5
6
3

Caladenia discoidea
Caladenia flava
Caladenia flava subsp. flava
Elythranthera brunonis
Eriochilus dilatatus
Eriochilus sp.
Microtis brownii
Microtis media subsp. media
Prasophyllum parvifolium
Pterostylis sp.
Pyrorchis nigricans

2
1
5
3
2
1
1
1
1
2
2

070
CASUARINACEAE
Allocasuarina fraseriana

6

090
PROTEACEAE
Adenanthos cygnorum
Adenanthos cygnorum subsp. cygnorum
Banksia attenuata
Banksia ilicifolia
Banksia menziesii
Petrophile linearis
Stirlingia latifolia
Synaphea spinulosa subsp. spinulosa

3
2
6
3
6
5
5
1

097
LORANTHACEAE
Nuytsia floribunda

3

103
POLYGONACEAE
* Acetosella vulgaris

1

108
GYROSTEMONACEAE
Gyrostemon ramulosus
Gyrostemon subnudus

2
1

110
AIZOACEAE
Carpobrotus sp.
Carpobrotus virescens

1
1

110A MOLLUGINACEAE
Macarthuria australis

5

111
PORTULACACEAE
Calandrinia corrigioloides
Calandrinia liniflora

1
1

113
CARYOPHYLLACEAE
* Petrorhagia dubia
136

FUMARIACEAE

3

* Fumaria capreolata

1

138
BRASSICACEAE
* Brassica tournefortii

1

143
DROSERACEAE
Drosera erythrorhiza
Drosera menziesii subsp. penicillaris
Drosera paleacea subsp. paleacea
Drosera pallida

6
6
1
1

149
CRASSULACEAE
* Crassula alata var. alata
Crassula colorata var. colorata

1
5

163
MIMOSACEAE
Acacia applanata
Acacia huegelii
* Acacia iteaphylla
Acacia pulchella var. glaberrima

3
2
1
1

165
PAPILIONACEAE
Aotus procumbens
Bossiaea eriocarpa
Daviesia triflora
Gompholobium tomentosum
Hovea trisperma var. trisperma
Isotropis cuneifolia subsp. cuneifolia
Jacksonia furcellata
Jacksonia sternbergiana
Kennedia carinata
Kennedia prostrata
* Lotus angustissimus

1
6
1
6
2
1
4
2
1
1
2

183
POLYGALACEAE
Comesperma calymega

1

185
EUPHORBIACEAE
* Euphorbia peplus
Poranthera microphylla

1
3

226
DILLENIACEAE
Hibbertia hypericoides
Hibbertia racemosa

7
2

243
VIOLACEAE
Hybanthus calycinus

4

263

THYMELAEACEAE

Pimelea rosea subsp. rosea
273
MYRTACEAE
Calytrix angulata
Calytrix flavescens
Calytrix fraseri
Chamelaucium uncinatum
Eremaea pauciflora var. pauciflora
Eucalyptus camaldulensis
Eucalyptus marginata subsp. marginata
Eucalyptus rudis
Eucalyptus sp.
Kunzea ericifolia
Kunzea glabrescens
Scholtzia involucrata
276

1

1
2
2
1
1
1
1
1
1
1
3
2

HALORAGACEAE

Gonocarpus cordiger
Gonocarpus pithyoides

1
3

281
APIACEAE
Trachymene pilosa
Xanthosia ciliata
Xanthosia huegelii

6
2
4

288
EPACRIDACEAE
Conostephium pendulum
Leucopogon conostephioides
Leucopogon propinquus

5
3
1

293
PRIMULACEAE
* Anagallis arvensis var. caerulea

1

302
LOGANIACEAE
Phyllangium paradoxum

5

313
LAMIACEAE
Hemiandra pungens

5

316
SCROPHULARIACEAE
* Dischisma arenarium

1

339
CAMPANULACEAE
* Wahlenbergia capensis

2

340
LOBELIACEAE
Lobelia tenuior
341

GOODENIACEAE

5

Dampiera linearis
Lechenaultia floribunda

5
2

343
STYLIDIACEAE
Levenhookia stipitata
Stylidium brunonianum
Stylidium ciliatum
Stylidium repens

6
5
5
5

345
ASTERACEAE
* Arctotheca calendula
Arctotheca calendula x populifolia
Brachyscome iberidifolia
* Conyza bonariensis
* Hypochaeris glabra
Lagenophora huegelii
Podolepis gracilis
Podotheca angustifolia
Podotheca chrysantha
Podotheca gnaphalioides
Quinetia urvillei
Rhodanthe citrina
Senecio ramosissimus
Siloxerus humifusus
* Sonchus oleraceus
* Ursinia anthemoides
Waitzia acuminata var. albicans

Native species
Non – native species
TOTAL SPECIES

4
3
1
2
6
2
4
1
3
5
2
2
1
1
3
6
3

139
31
170
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ENVIRPERT00528AA – Lot 53/1320
Site: Quadrat 1
Described: RPS
Location:

Date: 20/09/2007

Type: Quadrat (10m x 10m)

Season: Excellent

Lots 53 & 1320, Banksia Road, Wellard.

MGA Zone:
Habitat:
Soil:
Vegetation:

50 394895mE; 6429805mN
Midslope
White sand
Low Woodland of Banksia attenuata, Banksia menziesii and Allocasuarina fraseriana to 9m over
Tall Open Shrubland of Adenanthos cygnorum subsp. cygnorum to 5m over Low Shrubland of
Leucopogon constephioides, Corynotheca micrantha var. micrantha, Bossiaea eriocarpa,
Gompholobium tomentosum and Hibbertia hypericoides to 0.4m over Very Open Grassland of
*Briza maxima, *Ehrharta calycina and Neurachne alopecuroidea to 0.8m over Open Herbland of
Sowerbaea laxiflora, Hybanthus calycinus and Gyrostemon ramulosus to 0.4m.
Condition:
Very Good
Years since fire: >5yrs

Species List
Name
Acacia applanata
Adenanthos cygnorum subsp. cygnorum
Allocasuarina fraseriana
Anigozanthos manglesii
Arctotheca calendula
Arnocrinum preissii

Cover (%)
<<1
5
4
<1
<<1
1

Height (m)
0.2
4.0
9.0
0.9
0.1
0.3

Banksia attenuata
Banksia menziesii
Bossiaea eriocarpa
Briza maxima
Bromus arenarius
Burchardia congesta
Caesia occidentalis
Caladenia discoidea
Caladenia flava subsp. flava
Chamaescilla corymbosa var. corymbosa
Conostylis aculeata subsp. aculeata
Conyza bonariensis
Corynotheca micrantha var.micrantha
Dampiera linearis
Dasypogon bromeliifolius
Daviesia triflora
Desmocladus flexuosus
Drosera erythrorhiza
Drosera menziesii subsp. penicillaris
Ehrharta calycina
Elythranthera brunonis
Eriochilus dilatatus
Gompholobium tomentosum
Gonocarpus pithyoides
Gyrostemon ramulosus
Hemiandra pungens
Hibbertia hypericoides
Hovea trisperma var. trisperma
Hybanthus calycinus
Hypochaeris glabra
Jacksonia furcellata
Lepidosperma squamatum
Leucopogon conostephioides
Leucopogon propinquus
Levenhookia stipitata
Lolium rigidum
Lomandra caespitosa
Lomandra maritima
Lotus angustissimus
Neurachne alopecuroidea
Patersonia occidentalis
Petrophile linearis
Phyllangium paradoxum
Podotheca chrysantha
Podotheca gnaphalioides
Poranthera microphylla
Prasophyllum parvifolium
Pterostylis sp.
Romulea rosea
Schoenus clandestinus
Sonchus oleraceus
Sowerbaea laxiflora
Stirlingia latifolia
Stylidium repens
Thysanotus manglesianus
Thysanotus multiflorus
Thysanotus sparteus
Trachymene pilosa
Ursinia anthemoides
Xanthosia ciliata

2
8
1
2
<1
<1
<<1
<<1
<<1
<1
<1
<1
3
<<1
<1
<1
3
<1
<<1
1
<<1
1
1
<<1
1
<1
1
<<1
1
<<1
<1
<<1
5
<1
<1
<<1
<<1
<1
<<1
1
<1
<<1
<<1
<1
<<1
<<1
<<1
<<1
<<1
<1
<<1
8
<<1
<1
<<1
<<1
<<1
<1
<<1
<<1

4.0
9.0
0.4
0.15
0.1
0.4
0.4
0.15
0.15
0.2
0.2
0.10
0.4
0.2
0.3
0.5
0.25
0.01
Climbing
0.8
0.2
0.01
0.4
0.3
0.25
0.15
0.4
0.20
0.3
1.0
2.0
0.2
0.4
0.4
0.1
0.25
0.3
0.3
0.05
0.35
0.25
0.2
0.05
0.1
0.1
0.05
0.25
0.2
0.2
0.2
0.1
0.3
0.4
0.1
Climbing
0.3
0.4
0.1
0.1
0.1

ENVIRPERT00528AA – Lot 53/1320
Site: Quadrat 2
Described: RPS
Location:

Date: 20/09/2007

Type: Quadrat (10m x 10m)

Season: Excellent

Lots 53 & 1320, Banksia Road, Wellard.

MGA Zone:
Habitat:
Soil:
Vegetation:

50 394716mE; 6429815mN
Midslope
Light grey sand
Low Woodland of Banksia attenuata and Banksia menziesii to 2m with scattered Allocasuarina
fraseriana and Eucalyptus marginata over Open Shrubland of Jacksonia furcellata to 2m over
Open Heath of Corynotheca micrantha var. micrantha, Macarthuria australis, Gompholobium
tomentosum and Bossiaea eriocarpa to 1.5m over Very Open Grassland of *Briza maxima and
Amphipogon turbinatus to 0.3m.over a Herbland of *Ursinia anthemoides, Dasypogon
bromeliifolius, Anigozanthos manglesii, Patersonia occidentalis, Conostylis aculeata subsp.
aculeata and Dampiera linearis to 0.8m.
Condition:
Very Good - Good
Years since fire: <5yrs

Species List
Name
Acacia huegelii
Amphipogon turbinatus
Anigozanthos manglesii
Anthoxanthum odoratum
Arctotheca calendula

Cover (%)
2
2
5
<1
<1

Height (m)
0.3
0.3
1.5
0.3
0.1

Arctotheca calendula x populifolia
Arnocrinum preissii
Austrostipa mollis
Banksia attenuata
Banksia ilicifolia
Banksia menziesii
Bossiaea eriocarpa
Briza maxima
Burchardia congesta
Caladenia flava subsp. flava
Carpobrotus virescens
Conostephium pendulum
Conostylis aculeata subsp. aculeata
Corynotheca micrantha var. micrantha
Crassula alata var. alata
Crassula colorata var. colorata
Dampiera linearis
Dasypogon bromeliifolius
Desmocladus flexuosus
Drosera menziesii subsp. penicillaris
Ehrharta calycina
Gladiolus caryophyllaceus
Gompholobium tomentosum
Gonocarpus pithyoides
Haemodorum spicatum
Hemiandra pungens
Hibbertia racemosa
Hovea trisperma var. trisperma
Hypochaeris glabra
Isolepis cernua var. setiformis
Jacksonia furcellata
Laxmannia squarrosa
Lepidosperma squamatum
Levenhookia stipitata
Lobelia tenuior
Lolium perenne
Lomandra caespitosa
Lomandra hermaphrodita
Lotus angustissimus
Lyginia barbata
Macarthuria australis
Patersonia occidentalis
Pentaschistis airoides
Petrophile linearis
Petrorhagia dubia
Phlebocarya ciliata
Phyllangium paradoxum
Podolepis gracilis
Podotheca chrysantha
Podotheca gnaphalioides
Sonchus oleraceus
Sowerbaea laxiflora
Stylidium brunonianum
Thysanotus multiflorus
Trachymene pilosa
Ursinia anthemoides
Vulpia myuros var. myuros
Wahlenbergia capensis
Xanthosia huegelii

<1
<1
<1
8
1
2
3
5
1
<1
<1
<1
3
15
<1
1
3
10
<1
<1
<1
1
5
2
<1
<1
<1
<1
2
<1
1
<1
<1
<1
<1
<1
<1
<1
<1
3
5
3
<1
<1
<1
1
<1
1
1
<1
<1
2
<1
<1
<1
20
<1
<1
<1

0.1
0.3
1.0
2.0
2.0
1.60
0.3
0.2
0.4
0.2
0.1
0.3
0.2
0.4
0.05
0.1
0.3
0.8
0.2
Climbing
0.3
0.6
0.4
0.20
0.3
Prostrate
0.2
0.2
0.2
0.1
2.0
0.2
0.3
0.1
0.2
0.2
0.3
0.2
0.1
0.4
0.3
0.4
0.1
0.2
0.3
0.3
0.05
0.2
0.2
0.3
0.2
0.6
0.3
0.3
0.05
0.3
0.3
0.2
0.2

ENVIRPERT00528AA – Lot 53/1320
Site: Quadrat 3
Described: RPS
Location:

Date: 20/09/2007

Type: Quadrat (10m x 10m)

Season: Excellent

Lots 53 & 1320, Banksia Road, Wellard.

MGA Zone:
Habitat:
Soil:
Vegetation:

50 394543mE; 6429732mN
Midslope
Grey sand
Low Open Woodland of Allocasuarina fraseriana, Banksia attenuata and Banksia menziesii to 9m
over Low Shrubland of Stirlingia latifolia and Hibbertia hypericoides to 1m over Open Herbland of
Anigozanthos manglesii, *Ursinia anthemoides and Dasypogon bromeliifolius to 1m over
Sedgeland of Lyginia barbata and Phlebocarya ciliata to 1m.
Condition: Excellent - Very Good
Years since fire: 5yrs

Species List
Name
Acacia applanata
Allocasuarina fraseriana
Amphipogon turbinatus
Anigozanthos manglesii
Arctotheca calendula
Arnocrinum preissii
Austrodanthonia occidentalis
Austrostipa compressa
Banksia attenuata

Cover (%)
<1
5
<1
8
<1
<1
<1
<1
2

Height (m)
0.2
8.0
0.3
1.0
0.1
0.3
0.2
0.2
8.0

Banksia menziesii
Bossiaea eriocarpa
Briza maxima
Briza minor
Burchardia congesta
Caladenia flava subsp. flava
Chamaescilla corymbosa var. corymbosa
Comesperma calymega
Conostephium pendulum
Conostylis aculeata subsp. aculeata
Conyza bonariensis
Corynotheca micrantha var. micrantha
Dampiera linearis
Dasypogon bromeliifolius
Drosera erythrorhiza
Drosera menziesii subsp. penicillaris
Ehrharta calycina
Gladiolus caryophyllaceus
Gompholobium tomentosum
Gonocarpus cordiger
Hibbertia hypericoides
Hypochaeris glabra
Laxmannia squarrosa
Lechenaultia floribunda
Lepidosperma squamatum
Levenhookia stipitata
Lobelia tenuior
Lomandra hermaphrodita
Lyginia barbata
Macarthuria australis
Microtis brownii
Nuytsia floribunda
Patersonia occidentalis
Pentaschistis airoides
Petrophile linearis
Phlebocarya ciliata
Phyllangium paradoxum
Podolepis gracilis
Poranthera microphylla
Pterostylis sp.
Romulea rosea
Schoenus curvifolius
Siloxerus humifusus
Sonchus oleraceus
Sowerbaea laxiflora
Stirlingia latifolia
Stylidium brunonianum
Stylidium repens
Thysanotus manglesianus
Trachymene pilosa
Tricoryne elatior
Ursinia anthemoides
Waitzia acuminata var. albicans

2
<1
2
<1
1
<1
<1
<1
<1
<1
<1
<1
<1
2
1
<1
<1
<1
<1
<1
1
<1
<1
1
<1
<1
<1
<1
10
1
<1
1
1
<1
<1
1
<1
1
<1
<1
<1
<1
<1
<1
<1
5
<1
<1
<1
<1
<1
2
1

1.5
0.6
0.2
0.15
0.8
0.2
0.2
0.6
0.8
0.3
0.15
0.3
0.3
0.3
0.05
Creeping
0.8
1.0
0.8
0.3
0.6
0.10
0.2
0.3
0.6
0.1
0.2
0.2
0.6
0.8
0.2
0.6
0.6
0.1
0.6
0.6
0.05
0.2
0.1
0.1
0.2
0.2
0.2
0.10
0.4
1.0
0.2
0.1
Creeping
0.1
0.3
0.6
0.1

ENVIRPERT00528AA – Lot 53/1320
Site: Quadrat 4
Described: RPS
Location:

Date: 20/09/2007

Type: Quadrat (10m x 10m)

Season: Excellent

Lots 53 & 1320, Banksia Road, Wellard.

MGA Zone:
Habitat:
Soil:
Vegetation:

50 394683mE; 6429491mN
Flat
Grey sand
Low Open Woodland to 6m of Banksia attenuata and Banksia menziesii with scattered
Allocasuarina fraseriana and Nuytsia floribunda over Tall Open Shrubland of Adenanthos
cygnorum subsp. cygnorum, Jacksonia furcellata and Kunzea glabrescens to 3m over Low Open
Shrubland of Corynotheca micrantha var. micrantha, Gompholobium tomentosum and Macarthuria
australis to 0.3m over Very Open Grassland of Amphipogon turbinatus and *Avena barbarta over
Herbland of *Ursinia anthemoides, Burchardia congesta, and Anigozanthos manglesii to 0.6m.
Condition: Good
Years since fire:< 5yrs

Species List
Name
Adenanthos cygnorum subsp. cgynorum
Aira caryophyllea
Allocasuarina fraseriana
Amphipogon turbinatus
Anigozanthos manglesii
Arctotheca calendula x populifolia

Cover (%)
3
<1
2
6
4
<1

Height (m)
2.0
0.1
6.0
0.4
0.6
0.1

Arnocrinum preissii
Austrostipa compressa
Austrostipa mollis
Avena barbata
Banksia attenuata
Banksia menziesii
Bossiaea eriocarpa
Briza maxima
Burchardia congesta
Caladenia flava subsp. flava
Calytrix flavescens
Centrolepis mutica
Conostylis aculeata subsp. aculeata
Conostylis setigera subsp. setigera
Corynotheca micrantha var. micrantha
Crassula colorata var. colorata
Dasypogon bromeliifolius
Desmocladus flexuosus
Drosera erythrorhiza
Gladiolus caryophyllaceus
Gompholobium tomentosum
Gonocarpus pithyoides
Haemodorum spicatum
Hibbertia hypericoides
Hypochaeris glabra
Jacksonia furcellata
Kunzea glabrescens
Laxmannia squarrosa
Lepidosperma pubisquameum
Levenhookia stipitata
Lobelia tenuior
Lomandra caespitosa
Lomandra hermaphrodita
Lyginia barbata
Macarthuria australis
Patersonia occidentalis
Petrophile linearis
Petrorhagia dubia
Phlebocarya ciliata
Podolepis gracilis
Podotheca chrysantha
Podotheca gnaphalioides
Rhodanthe citrina
Schoenus curvifolius
Stylidium brunonianum
Stylidium ciliatum
Stylidium repens
Thysanotus multiflorus
Trachymene pilosa
Tricoryne elatior
Ursinia anthemoides
Vulpia myuros var. myuros
Waitzia acuminata var. albicans
Xanthosia huegelii

1
<1
<1
2
20
5
<1
2
5
1
<1
<1
3
1
3
<1
2
1
2
2
2
1

0.4
0.3
1.0
0.3
6.0
3.0
0.3
0.2
0.3
0.05
0.2
0.03
0.4
0.3
0.2
0.05
0.6
0.2
0.05
0.6
0.3
0.3

<1
1
2
1
1
1
<1
<1
<1
<1
1
2
2
<1
<1
3
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1
20
<1
<1
<1

0.6
0.05
3.0
2.0
0.3
0.3
0.1
0.3
0.3
0.3
0.4
0.2
0.4
0.3
0.3
0.5
0.2
0.2
0.2
0.1
0.3
0.4
0.3
0.1
0.3
0.05
0.2
0.4
0.2
0.1
0.2

ENVIRPERT00528AA – Lot 53/1320
Site: Quadrat 5
Described: RPS
Location:

Date: 20/09/2007

Type: Quadrat (10m x 10m)

Season: Excellent

Lots 53 & 1320, Banksia Road, Wellard.

MGA Zone:
Habitat:
Soil:
Vegetation:

50 394913mE; 6429497mN
Upperslope
White sand
Low Open Woodland of Banksia attenuata and Banksia menziesii to 4.5m over Tall Open
Shrubland of Jacksonia furcellata to 3m over Low Open Shrubland of Corynotheca micrantha var.
micrantha and Macarthuria australis to 0.35m over Very Open Grassland of Amphipogon
turbinatus, Austrostipa compressa and *Ehrharta calycina to 0.6m over Open Herbland of *Ursinia
anthemoides and Anigozanthos manglesii to 0.6m over a Sedgeland of Lyginia imberbis to 0.4m.
Condition: Excellent
Years since fire: 5+

Species List
Name
Acacia huegelii
Aira cupaniana
Amphipogon turbinatus
Anagallis arvensis var. caerulea
Anigozanthos manglesii
Austrodanthonia occidentalis
Austrostipa compressa
Banksia attenuata

Cover (%)
<1
<<1
4
<<1
2
<1
1
8

Height (m)
0.3
0.03
0.4
0.05
0.6
0.2
0.4
4.5

Banksia menziesii
Bossiaea eriocarpa
Briza maxima
Burchardia congesta
Caladenia flava subsp. flava
Calytrix flavescens
Chamaescilla corymbosa var. corymbosa
Conostephium pendulum
Conostylis aculeata subsp. aculeata
Conostylis setigera subsp. setigera
Corynotheca micrantha var. micrantha
Crassula colorata var. colorata
Dampiera linearis
Dasypogon bromeliifolius
Desmocladus flexuosus
Drosera erythrorhiza
Drosera menziesii subsp. penicillaris
Ehrharta calycina
Eriochilus dilatatus
Gladiolus caryophyllaceus
Gompholobium tomentosum
Haemodorum spicatum
Hibbertia hypericoides
Hypochaeris glabra
Isolepis marginata
Jacksonia furcellata
Laxmannia squarrosa
Lepidosperma squamatum
Levenhookia stipitata
Lobelia tenuior
Lomandra caespitosa
Lyginia imberbis
Macarthuria australis
Patersonia occidentalis
Petrophile linearis
Petrorhagia dubia
Phlebocarya ciliata
Phyllangium paradoxum
Podotheca gnaphalioides
Poranthera microphylla
Quinetia urvillei
Schoenus curvifolius
Stylidium brunonianum
Stylidium ciliatum
Stylidium repens
Thysanotus manglesianus
Trachymene pilosa
Tricoryne elatior
Ursinia anthemoides
Wahlenbergia capensis
Waitzia acuminata var. albicans
Xanthosia ciliata

1
1
<1
1
<<1
<1
<1
1
1
<<1
2
<<1
1
<1
1
<<1
<<1
1
<<1
<<1
1
<1
1
1
<<1
1
<<1
1
<1
<1
1
45
2
1
<<1
<<1
1
<<1
<1
<<1
<<1
1
<<1
<<1
<<1
<<1
<1
<<1
3
<<1
<<1
<<1

3.0
0.3
0.1
0.4
0.2
0.3
0.1
0.4
0.2
0.2
0.3
0.02
0.3
0.3
0.1
0.01
Climbing
0.6
0.01
0.4
0.3
0.6
0.4
0.1
0.03
3.0
0.1
0.5
0.05
0.2
0.2
0.4
0.35
0.35
0.25
0.05
0.25
0.05
0.1
0.02
0.05
0.3
0.2
0.2
0.05
Climbing
0.05
0.4
0.3
0.05
0.05
0.1

ENVIRPERT00528AA – Lot 53/1320
Site: Quadrat 6
Described: RPS
Location:

Date: 20/09/2007

Type: Quadrat (10m x 10m)

Season: Excellent

Lots 53 & 1320, Banksia Road, Wellard.

MGA Zone:
Habitat:
Soil:
Vegetation:

50 394530mE; 6429496mN
Midslope
Grey sand
Low Open Woodland to 5m of Banksia attenuata and Banksia menziesii with scattered
Allocasuarina fraseriana over Low Shrubland of Stirlingia latifolia, Gompholobium tomentosum and
Hemiandra pungens to 1m over Very Open Grassland of Amphipogon turbinatus, *Briza maxima
and *Ehrharta calycina to 0.8m over Herbland of Burchardia congesta, Gyrostemon subnudus,
Conostylis aculeata subsp. aculeata, Hybanthus calycinus and Patersonia occidentalis.
Condition: Excellent to Very Good
Years since fire: 10+

Species List
Name
Acacia applanata
Adenanthos cygnorum subsp. cygnorum
Aira caryophyllea
Allocasuarina fraseriana
Amphipogon turbinatus
Anigozanthos humilis subsp. humilis
Anigozanthos manglesii
Arctotheca calendula x populifolia

Cover (%)
<1
<1
<1
1
5
<1
1
<1

Height (m)
0.3
0.8
0.2
2.0
0.6
0.2
0.8
0.1

Austrostipa compressa
Austrostipa mollis
Banksia attenuata
Banksia menziesii
Briza maxima
Burchardia congesta
Caladenia flava subsp. flava
Chamaescilla corymbosa var. corymbosa
Conostylis aculeata subsp. aculeata
Crassula colorata var. colorata
Desmocladus flexuosus
Drosera erythrorhiza
Drosera menziesii subsp. penicillaris
Ehrharta calycina
Eriochilus sp.
Gladiolus caryophyllaceus
Gompholobium tomentosum
Gyrostemon subnudus
Hemiandra pungens
Hibbertia hypericoides
Hybanthus calycinus
Hypochaeris glabra
Laxmannia squarrosa
Lepidosperma squamatum
Leucopogon conostephioides
Levenhookia stipitata
Lobelia tenuior
Lolium perenne
Lomandra hermaphrodita
Macarthuria australis
Mesomelaena pseudostygia
Patersonia occidentalis
Phyllangium paradoxum
Podolepis gracilis
Podotheca angustifolia
Quinetia urvillei
Rhodanthe citrina
Romulea rosea
Schoenus clandestinus
Stirlingia latifolia
Stylidium brunonianum
Stylidium ciliatum
Stylidium repens
Trachymene pilosa
Ursinia anthemoides
Vulpia myuros var. myuros
Xanthosia huegelii

<1
<1
20
1
1
2
<1
<1
1
<1
1
<1
<1
1
<1
<1
1
2
1
<1
1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1
<1
<1
<1
<1
<1
<1
2
5
<1
<1
<1
<1
<1
<1
<1

0.3
0.8
5.0
2.5
0.2
0.8
0.2
0.2
0.3
0.05
0.2
0.05
Climbing
0.8
0.05
1.0
0.6
0.8
Prostrate
0.8
0.2
0.1
0.2
0.8
0.3
0.1
0.3
0.2
0.3
0.6
0.6
0.8
0.05
0.1
0.2
0.1
0.1
0.3
0.1
1.0
0.2
0.2
0.1
0.1
0.6
0.3
0.2
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Executive Summary
Glevan Consulting conducted an assessment for the presence of the disease
caused by Phytophthora cinnamomi (Dieback disease) within the Reserves
R32621 and R24784 (project area). The adjoining reserves are in the suburb
of Wellard, thirty four kilometres south of Perth.

The assessment of the Dieback disease status of the vegetation within the
project area has resulted in the determination of three categories of
vegetation, being Uninfested (no apparent Dieback disease), Infested
(Dieback disease present), and Unmappable (unable to determine Dieback
disease presence). Each category requires effective management to mitigate
the spread of the existing Infested areas.

These categories are further

explained in the report.

The assessment was conducted by Liam Brown and Brenton Marsh, and
project managed by Evan Brown in May 2008.

3-

Introduction
Glevan Consulting was commissioned by Coffey Environments to conduct an
assessment of the remnant vegetation within the Wellard Reserves R32621
and R24784 for the presence of the Dieback disease.

The project area (Map 1.1) is situated approximately thirty four kilometres
south of Perth on the western side of Banksia Road, Wellard.

A Dieback disease occurrence assessment is the first step in developing an
effective management plan for the pathogen. This assessment assigns four
possible categories to landscape within the project area. These categories
being; Unmappable, Infested, Uninfested and Uninterpretable.

The following table (Table 1) describes Dieback disease occurrence
categories as defined by the Department of Environment and Conservation in
the manual “Phytophthora cinnamomi and disease caused by it, volume 1,
Management Guidelines, 2003”.

The superior categories “Mappable” and

“Unmappable” definitions are not yet published by the department, but are in
general use at this time.

Once P. cinnamomi occurrence information has been assessed, protectable
and unprotectable management categories can be overlayed on occurrence
information to simplify the management of the project area. All Infested area
is unprotectable. Unmappable, Uninterpretable and Uninfested may be given
protectable or unprotectable status depending on local variations and
influences.
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Unmappable
Areas that are sufficiently
disturbed so that Dieback
disease occurrence mapping is
not possible at the time of
inspection

Further categorisation may be possible after variable
regeneration periods for different types of disturbance

Infested

Mappable
Natural undisturbed vegetation.
Dieback disease occurrence
mapping is possible.
Three
categories may result.

Areas that a qualified person has
determined to have plant disease
symptoms
(Dieback
disease)
consistent with the presence of the
pathogen P. cinnamomi.

Uninfested

Areas that a qualified person has
determined to be free of plant disease
symptoms (Dieback disease) that
indicate the presence of the pathogen
P. cinnamomi

Uninterpretable

Areas where indicator plants are
absent or too few to determine the
presence or absence of disease
caused by P. cinnamomi

Table 1. Category Definitions

This report will give results of the Phytophthora Dieback occurrence
assessment, stating Infested, Uninfested and Unmappable area.

P. cinnamomi is an introduced soil-borne pathogen (water mould) that causes
the death of a vast and diverse range of plant species in South West Western
Australia through a disease known as „Dieback‟. The disease enters through
the plant roots, gradually breaking down the structure of the roots, ultimately
causing roots to „rot‟. As a result of this „root rot‟, the vascular system (xylem
and phloem) in the root region of the plant is destroyed and the ability to
transport water and nutrients is lost along with it. Additional information on the
Disease is provided in Appendix 1.
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Methods
Liam Brown and Brenton Marsh from Glevan Consulting traversed the project
area identifying any vegetation considered to be at risk of being infested by
the Dieback disease. This includes vegetation adjacent to likely vectors of the
disease, including tracks, firebreaks and other previous disturbances. The
interpreters from Glevan Consulting used the presence of susceptible plant
deaths as an initial point of reference. These susceptible species are known
as „indicator species‟ and they can vary considerably from area to area.
Some species, although considered indicators of the possible presence of the
Dieback disease, may actually be much less reliable than others.

These

methods are consistent with those prescribed in “Phytophthora cinnamomi
and the disease caused by it, Volume II Interpreter Guidelines for detection,
diagnosis and mapping, DEC 2001”

Those species generally considered to most reliably indicate the presence of
P. cinnamomi in the project area were used to delineate the disease
boundaries within the project area. These species included (but were not
limited to) specimens within the Banksia, Xanthorrhoea, Adenanthos,
Petrophile, Isopogon, Dryandra and Leucopogon families.

In addition to indicator species deaths, Interpreters sought evidence of an
identifiable age range amongst the deaths. This chronology is used to help
confirm the presence of the Dieback disease as a distinct pattern will often
form, whereby the older deaths are closer to the original point of infestation,
and the most recent or „fresh‟ deaths will be located nearer the disease edge.

Sample points were recorded as individual GPS waypoints, whilst the
demarcated Infested boundaries were recorded using the GPS track function.
It is expected that all locations are plotted with an estimated accuracy of ±5
using the non-differential hand-held GPS.
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Results
Four soil and tissue samples (Table 2, Map 1.1) were taken in the project
area.

Two of these samples proved the presence of the Phytophthora

cinnamomi pathogen in the soil and tissue material from the sampled site
.
Sample No.

Plant sampled

Easting (GDA 94)

Northing (GDA 94)

Laboratory Result

1

Banksia

394898

6429842

Positive

attenuata
2

B. attenuata

394900

6429760

Negative

3

B. attenuata

394721

6429445

Positive

4

B. attenuata

394746

6429387

Negative

Table 2 Sample results

The two positive samples has proven the existence of two small infestations of
the Dieback disease, one in the north-east corner of the project area, and one
near the southern boundary. Both infestation are adjacent to the firebreak
circling the reserves.

A large area toward the middle of the project area has been classified as
being presently Unmappable. This area has suffered previous disturbance
and the quality and quantity of Dieback disease indicating species did not
allow the determination of the actual disease status of the area.

7-

Discussion and Recommendations
The two demarcated Dieback disease infestations are adjacent to a firebreak
that circles the project area and pose a threat to the health of the remaining
vegetation within the project area. These infestations have been demarcated
using 25mm wide day-glow orange flagging tape tied onto the vegetation at a
suitable buffer distance from the perceived disease edge. The knot in the
flagging tape faces the infested vegetation.

Recommendation 1: The firebreaks within the Reserves should be managed
such that infested soil is not moved from the demarcated
infestations into surrounding uninfested vegetation.

Recommendation 2: The demarcated infestations can be treated with a
suitable phosphite containing agent to mitigate the
autonomous spread of the Dieback disease.

Recommendation 3: An entrance gate in the northern end of the project area is
situated within the infested area. This gate should not be
used for vehicular access during moist soil conditions.

Recommendation 4: All vehicles used within the project area should be
cleaned of all soil and plant material prior to arriving at
site, and should avoid the infested or unmappable areas,
unless using a cleandown station constructed at the site.

Recommendation 5: All fill or borrow material brought to site for remedial
works should be certified to be free of the Dieback
disease.
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Appendix 1 – Phytophthora cinnamomi (Dieback)
Phytophthora cinnamomi is an introduced soil-borne pathogen (water mould)
that kills a diverse range of plant species in South West Western Australia.
Jarrah Dieback, the name given to the disease associated with P. cinnamomi
is actually something of a misnomer. The Jarrah (Eucalyptus marginata) is
susceptible to P. cinnamomi, but it also demonstrates a degree of resistance
to the pathogen (that most susceptible species appear to lack), and hence it is
often observed to gradually „die back‟. Most susceptible species however, do
not gradually dieback, but rather experience a „sudden death‟ in which the
entire plant dies at once.

P. cinnamomi is thought to have been introduced to Western Australia shortly
after European colonization and has since produced a complex mosaic of
infected and uninfected areas throughout the southwest of the State. The
spread of the pathogen accelerated after World War II with the use of heavy
machinery being used for road building and logging activities and unknowingly
spreading infected soil.

The life cycle of P. cinnamomi depends on moist conditions that favour the
survival, sporulation and dispersal of the spores. The pathogen is not capable
of photosynthesis and must extract food from living plant tissue. It does this
via a mass of microscopic threadlike mycelium that forms the body of the
organism that grows through host tissue. The mycelia continue to grow within
the host tissue when the ambient moisture content is above 80%. The mycelia
may be transported in soil and host tissue and then deposited where it may
infect new hosts. During favourable (warm, moist) conditions, the mycelium,
are capable of producing the millions of tiny spores that reproduce the
pathogen. Two spore types are produced;
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Zoospores

Zoospores are very small spores that can actively swim very short distances
towards new hosts and initiate new infections. They are short-lived and fragile
but produced in large numbers, and are the mode for the spread of the
disease from one plant to the next. Zoospores can also be carried along in
moving water over large distances. As they move through the soil zoospores
lodge on plant roots, infect them, and in susceptible plants produce mycelia.
The mycelium grows, feeding on the host, rotting the roots and cutting off the
plant‟s water supply. The mycelium may grow from plant to plant via root-toroot contact points and/or root grafts.

Chlamydospore

Chlamydospores are larger spores that are tough and long-lived (within dead
plants and the soil). They are produced under unfavourable conditions and
are the resistant resting phase of the pathogen. They may be transported in
soil or roots and then germinate to cause a new infection when they encounter
favourable

conditions.

The

chlamydospores

produce

mycelium

and

zoospores.

When conditions are warm and moist, microscopic spore sacks called
sporangia and thick walled chlamydospores are produced vegetatively from
mycelia strands that form the body of the pathogen in the soil or host tissue.
The sporangia release motile zoospores in free water to infect host roots.
Following infection, the pathogen invades root bark and forms lesions that
may extend in to the plants stem collar. In susceptible species, the infection of
roots and collar will result in the death of the host.

Mycelia of different mating types may grow together inducing the production of
thick walled sexual spores called oospores. The two recognised mating types
are known as either A1 or A2, and only one of these mating types (A1) is
known to occur in WA. As a result, the pathogen cannot reproduce sexually in
WA and relies on vegetative reproduction for survival and dispersal.
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P. cinnamomi has a very wide host range, with at least 1000 species from
taxonomically diverse families reported as hosts, almost half of which have
been recorded from research in Australia. Indigenous species most affected
belong to four families:
• Proteaceae
• Epacridaceae
• Papilionaceae/Fabaceae
• Myrtaceae

It has been estimated that approximately 1500 to 2000 species of the
estimated 8000 species of vascular plants in the South West of WA may be
susceptible to the degree that successful infections result in the death of the
host. It is important to note however that not all genera within a family or all
species within a genus are necessarily susceptible.

Some species of

Eucalyptus, for example, are highly resistant (including Karri, Marri, Wandoo
and Tuart) while others, such as Jarrah, are affected but have the ability to
resist the invasion of the pathogen under certain conditions (Tissue moisture
content < 80%).

The survival of any Phytophthora species is dependant upon the presence of
a combination of the pathogen, host and suitable environmental conditions.
The optimum temperature for the growth of the organism is between 15C and
30C while the optimum temperature for sporulation is 25C to 30C.
Temperatures less than 0C and greater than 35C are unfavourable to the
survival of the spores and mycelium of P. cinnamomi.

Infertile soils are more compatible to P. cinnamomi where there is a good
movement of water and little biomass with few antagonistic microflora. The
soil texture allows for the easy lateral movement of the motile zoospores and
the easy development of mycelium. Native vegetation that has adapted to the
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infertile soils through a large surface area of root matter is at greater risk of
infestation.

Clay and laterite are significant components of some soil types of the
southwest and may act as impeding layers and cause subsurface ponding,
which can facilitate the production of spores. These soils tend to drain
laterally, further spreading the zoospores. The moisture content of the soil
must be at a level that provides for aerobic environmental conditions.
Saturated soils may become anaerobic and will not contain the oxygen levels
required for the production of sporangia.

In some areas that are environmentally suited to the establishment, survival
and reproduction of the pathogen, the spread of Phytophthora infections has
reached epidemic proportions. These areas are generally in areas receiving
more than 800mm of rainfall annually. In areas receiving between 600800mm, the occurrence of P. cinnamomi is less extensive and confined to
water-gaining sites in the landscape.
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