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1.  INTRODUCTION 

1.1 PLAN PURPOSE 
Cowara Contractors Pty Ltd (Cowara Contractors or the Proponent) is proposing to undertake sand extraction on 
Lot 230 (on Plan 232802) Elgin Road, in Elgin within Shire of Capel (Figure 1, Figure 2).  A Development Approval 
for extractive industry has been granted to the project by Shire of Capel and an Extractive Industry Licence will be 
issued once pre-development conditions have been met.  The project involves clearing of up to 5.44 ha of remnant 
native vegetation and a Clearing Permit (CPS 8958) is being sought from the Department of Water and 
Environmental Regulation (DWER).  DWER 'Agreement in Principle' letter dated 30 March 2022 indicates that permit 
is expected to be granted subject to conditions, assuming local government approvals are in place. 
 
This Revegetation Plan has been prepared to describe the revegetation the Proponent will undertake for mitigation 
and offset purposes in relation to CPS 8958.  This Revegetation Plan will also form part of the Development Approval 
and Extractive Industry Licence from Shire of Capel. 
 
The document is consistent with the provisions of A Guide to Preparing Revegetation Plans for Clearing Permits 
under Part V of the Environmental Protection Act 1986 (Department of Water and Environmental Regulation 2018). 

1.2 CLEARING IMPACTS, MITIGATION AND OFFSET 
Under CPS 8958, the project involves clearing of up to 5.44 ha of native vegetation in Completely Degraded 
condition, comprising Jarrah-Banksia woodland with a few outlier Marris and a Peppermint.  Key impacts of the 
clearing are: 

• Loss of up to 2.86 ha of habitat for Threatened Western Ringtail Possum (WRP) (Pseudocheirus occidentalis; 
Critically Endangered), 

• Loss of habitat for the three Threatened Black Cockatoo species including Carnaby's Black Cockatoo 
(Calyptorhynchus latirostris; Endangered), Baudin's Black Cockatoo (Calyptorhynchus baudinii - 
Endangered) and Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso; Vulnerable).  The 
habitat loss is limited to 3.00 ha of foraging habitat and 37 trees with diameter at breast height (DBH) of >50 
cm; no suitable nesting hollows or known roosting habitat will be removed. 

• Loss of 5.44 ha of native vegetation in an area that has been extensively cleared. 
 
DWER 'Agreement in Principle' letter dated 30 March 2022 states that DWER calculations indicate the revegetation 
of 6.69 ha on Lot 230 on Deposited Plan 232802, Elgin, would offset 100 per cent of the significant residual impacts 
of the proposed clearing. 
 
The aim of revegetation will be to establish native vegetation comprising locally occurring native species and to 
create habitat suitable for the target fauna species (WRP and Black Cockatoos) to mitigate and offset the key 
impacts of the proposed clearing.  It is noted that the proposed clearing is not expected to have a significant impact 
on any particular pre-European vegetation association or significant ecological community (i.e. Threatened or 
Priority Ecological Community) as the Completely Degraded vegetation proposed to be cleared is not representative 
of these. Therefore, the aim of revegetation will not be to recreate a particular natural vegetation community that 
existed in the area prior to clearing, but rather to establish suitable habitat for the target fauna species that comprises 
locally occurring native flora species to address the key impacts of clearing. 
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1.3 CLEARING AND REVEGETATION LOCATIONS 
Both the clearing area and the revegetation area are located on Lot 230 (on Plan 232802) Elgin Road, in Elgin, 
approximately 20 km south of Bunbury, in the Shire of Capel (Figure 1, Figure 2). 

1.4 CONTACT DETAILS 
Any queries regarding this plan, should be directed to: 

Landowners Stephen Thomas Duggan and Hilton Oscar Yelverton 
PO Box 191 Cowaramup WA 6284 
(08) 9755 5355 
steve@cowara.com.au and chip@cowara.com.au 

1.5 REVEGETATION PLAN PREPARATION 
This revegetation plan was prepared by: 

Dr Kirsi Kauhanen 
Senior Environmental Scientist 
MBS Environmental 
4 Cook Street West Perth 6005 
(08) 9226 3166 
kkauhanen@mbsenvironmental.com.au 

 
Kirsi's qualifications include Doctor of Philosophy (Environmental Science) and Bachelor of Environmental Science 
(Hons).  She has over 10 years professional experience relating to the preparation of revegetation plans for the 
southwest of WA, covering all aspects of plan development, including undertaking baseline surveys, determining 
appropriate revegetation species, defining revegetation methodology, and developing completion criteria, 
monitoring methods, management triggers and contingency measures.  She also regularly undertakes revegetation 
monitoring and reporting. 
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2.5 LANDFORM AND SOIL 
In soil landscape mapping, Lot 230 is located on the Pinjarra System (213Pj) (DPIRD-064).  The clearing area is 
mapped as Pinjarra B1a Phase (DPIRD-027) that has been described as: "extremely low to very low relief dunes, 
undulating sandplain and discrete sand rises with deep bleached grey sands with an intensely coloured yellow B 
horizon occurring within 1 m of the surface; marri and jarrah dominant" (Government of Western Australia 2020).  
The areas surrounding the extraction area are mostly mapped as Phase P7a (DPIRD-027) that has been described 
as: "Seasonally inundated swamps and depressions with very poorly drained variable acidic mottled yellow and grey 
duplex soils becoming alkaline with depth".  However, it is noted that the deep agricultural drain along the eastern 
property boundary has changed the hydrology of the area and reduced the areas that may have historically been 
seasonally inundated.  The soil landscape systems and phases and the agricultural drain are shown in Figure 4. 
 
The project area within Lot 230 is located on a low, east-west aligned sand hill.  Ground surface level peaks at 
approximately 28 mAHD (metres Australian Height Datum) at the top of the hill and slopes down to approximately 
24-25 mAHD along the southern and northern boundaries of the extraction area (Figure 5).  Along the agricultural 
drain, ground surface level drops down to 22 mAHD. 
 
Post-extraction landform will vary from approximately 27 mAHD in the west, down to approximately 24 mAHD in the 
east, remaining at least 1 m above the maximum groundwater level (Figure 6).  Based on onsite soil sampling, the 
soil profile post-extraction will remain sand. 

2.6 HYDROLOGY 

2.6.1 Surface Hydrology 
The project area is located in the Capel River catchment of the Busselton Coast basin in the Southwest drainage 
division.  Further, the project area is located within the proclaimed Capel River surface water area and the Gynudup 
Brook and Treen Creek surface water sub-area.  The project area is not within a Public Drinking Water Supply Area 
(PDWSA).   
 
According to available databases, Lot 230 intersects two wetlands (Figure 4): 

• Multiple-use palusplain wetland (ID15809) that covers 42,000 ha between Boyanup and Vasse. 

• Multiple-use sumpland wetland (ID1039) that covers 7.47 ha to the northwest of the clearing area. 
 
Multiple-use wetlands are considered to be wetlands that have few remaining important attributes, functions or 
values (Water and Rivers Commission 2001).  Both wetlands intersected by Lot 230 have been mostly cleared of 
native vegetation and are locally used for grazing, in line with the rural zoning.   
 
There are no natural watercourses within or immediately adjacent to the proposed clearing area.  However, there is 
a deep (2-4 m below natural ground surface), man-made drain running along the eastern property boundary.  This 
drain flows north and connects to the Gynudup Brook approximately 1.7 km north-east from the project site.   
 
The drain has significantly modified the hydrology of the area and will continue to maintain lower than natural surface 
and ground water levels in the area.  As a result, areas that may have historically become seasonally inundated or 
damp, now remain drier and are more suitable for dryland rather than wetland type vegetation. 
 
Due to the post-extraction soil profile remaining sandy, minimal stormwater runoff is anticipated, with rainfall 
expected to readily infiltrate into the soil. The post-extraction landform of the extraction area has been designed so 
that if there was any stormwater runoff, it would be captured within the extraction area until it infiltrates. 
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2.6.2 Groundwater 
The project is within the Busselton-Capel groundwater area (Busselton-Capel sub-area) proclaimed under the 
Rights in Water and Irrigation Act 1914 (RIWI Act).  There are three aquifers: Level 1 Perth - Superficial Swan, Level 
2 Perth - Leederville and Level 3 Perth - Yarragadee South (DWER 2021). 
 
Regional groundwater flow is east to west however local groundwater levels are influenced by the drain along the 
eastern property boundary, with local superficial groundwater flow west to east towards the drain (JDA 2020).  
 
Maximum groundwater levels obtained through groundwater monitoring and modelling (JDA 2020) are shown in 
Figure 6.  Post-extraction landform has been designed to remain at least 1 m above the maximum groundwater 
levels.  As the pre-extraction landform is approximately 1 m - 6 m above the maximum groundwater levels, the post-
extraction growing conditions in terms of depth to groundwater will be significantly different in some parts of the 
extraction area and potentially not suited to some of the flora species currently present.  It is noted that the maximum 
groundwater levels modelled are only expected to be present for short periods of time during years of significant 
winter rainfall, with levels typically peaking in spring.  For most of the time, the soil conditions will be drier. 
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2.7 VEGETATION AND FLORA 

2.7.1 Regional Data 
The clearing application area is mapped as Bassendean vegetation system association (Bassendean_1000) 
(DPIRD-006), which is broadly described as a mosaic of Medium forest; jarrah-marri / Low woodland; banksia / Low 
forest; and Melaleuca species (DPIRD-006, Government of Western Australia 2020). 
 
The clearing application area is also mapped as Southern River Complex (DBCA-046) described as Open woodland 
of Corymbia calophylla (Marri) – Eucalyptus marginata (Jarrah) - Banksia species with fringing woodland of 
Eucalyptus rudis (Flooded Gum) - Melaleuca rhaphiophylla (Swamp Paperbark) along creek beds (Government of 
Western Australia 2020). 

2.7.2 Site Surveys 
Site inspections by MBS Environmental in May-June 2020 (Appendix 1) indicated that: 

• The majority of the vegetation proposed to be cleared comprises open woodland of Eucalyptus marginata, 
Banksia attenuata, Banksia ilicifolia, Xylomelum occidentale and Nuytsia floribunda over patches of Kunzea 
glabrescens over bare ground and weeds.   

• In the lower lying areas along the edge of the extraction area, there are isolated Corymbia calophylla and 
Agonis flexuosa over pasture.   

 
Outside the proposed clearing and extraction areas, there are Corymbia calophylla, Agonis flexuosa and Melaleuca 
preissiana over pasture. 
 
The condition of the vegetation within the clearing area is Completely Degraded (using condition scale by Keighery, 
1994).  The project envelope shows signs of multiple historical disturbances including selective logging, clearing for 
pasture, draining, grazing and fire.  Native understorey has been lost and replaced by introduced weed species, and 
upper storey density is low.  Much of the Jarrah-Banksia woodland that remains is either dead or in poor health, 
likely due to dieback but also potentially due to water stress as the deep drain would have resulted in reduction in 
groundwater levels.   
 
Due to the Completely Degraded condition of the vegetation within the clearing area, it is no longer considered 
representative of the original vegetation association or complex of the area.  Due to the condition, the vegetation is 
also not representative of any state or federally listed Threatened or Priority Ecological Community (TEC or PEC) 
with potential to occur in the local area (e.g. Banksia Woodlands of the Swan Coastal Plain TEC or PEC).   
 
A targeted significant flora survey was undertaken by MBS Environmental with site inspections on 23 September 
and 21 October 2020.  No Threatened or Priority flora species were recorded (MBS Environmental 2021). 

2.7.3 Weeds 
The understorey has been replaced by introduced species, being dominated by various pasture grasses with other 
common weeds including Arctotheca calendula and Ursinia anthemoides.  None of the introduced species observed 
on site (MBS Environmental 2020, 2021) are listed as a declared pest under the Biosecurity and Agricultural 
Management Act 2007 or as a weed of national significance (WoNS). 

2.7.4 Disease 
The occurrence of dieback (Phytophthora cinnamomi) is suspected in the clearing area due to gradual deaths of 
susceptible species (e.g. Banksia spp. and Jarrah).  Much of the project envelope is completely cleared and the 
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occurrence of dieback in these cleared areas cannot be ruled out.  Thus the entire project area is considered as 
potentially dieback infested.  No evidence of other disease has been recorded. 
 
The proposed sand operations are unlikely to substantially increase the risk of dieback spread as vehicles and 
machinery will be required to arrive to site clean and remain within the project area, and drainage will be contained 
within the extraction area. Any seedlings will be sourced from Nursery Industry Accreditation Scheme Australia 
(NIASA) accredited nurseries. 

2.8 FAUNA 
The main fauna habitat type present within the proposed clearing area consists of an open woodland containing 
jarrah (Eucalyptus marginata), marri (Corymbia calophylla), candlestick banksia (Banksia attenuata), holly-leaved 
banksia (Banksia ilicifolia), woody pear (Xylomelum occidentale), Christmas tree (Nuytsia floribunda) and 
peppermint (Agonis flexuosa) in various densities over small areas of spearwood (Kunzea glabrescens) on a low 
sandy hill (Harewood 2020).   
 
The overall fauna habitat quality of the proposed clearing area is low due to its Completely Degraded condition and 
in particular the lack of native ground cover (Harewood 2020).  The fauna assemblage present would therefore be 
depauperate, in particular in relation to ground dwelling reptile and mammal species.  The remnant is also relatively 
isolated given that the majority of surrounding areas have been cleared and fragmented with poor connectivity.  
Also, the deep drain running along the eastern property boundary, restricts connectivity.  
 
The following significant fauna species were recorded within the proposed clearing area (Harewood 2020): 

• Western Ringtail Possum (Pseudocheirus occidentalis - Critically Endangered under the BC Act and EPBC 
Act) 

• Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso - Vulnerable under the BC Act and EPBC 
Act) 

 
The survey (Harewood 2020) also indicated that the area provides potential habitat for Baudin’s Black Cockatoo 
(Calyptorhynchus baudinii - Endangered under the BC Act and EPBC Act) and Carnaby’s Black Cockatoo 
(Calyptorhynchus latirostris - Endangered under the BC Act and EPBC Act).  
 
The fauna survey (Harewood 2020) identified 47 suitable DBH trees (DBH>50 cm), of which 37 are within the 
proposed clearing area.  No tree appeared to contain hollows possibly large enough for Black Cockatoos to use for 
nesting.  None of the hollows observed in the fauna survey showed conclusive signs of use by any fauna.  
 
Evidence of Black Cockatoo foraging was observed in the form of chewed marri fruits (Harewood 2020).  This 
evidence was attributed to the Forest Red-tailed Black Cockatoo based on the nature of the debris (i.e. bite marks).  
Much of the remnant native vegetation within the survey area can be regarded as foraging habitat for Black 
Cockatoos given the presence of jarrah, marri and banksia in various concentrations.   
 
No existing roosting trees were positively identified during the survey (Harewood 2020).  
 
Based on available vegetation mapping it is estimated that there is approximately 19,000 ha of native vegetation 
within 12 km the survey area, much of which is very likely to represent potential Black Cockatoo breeding, foraging 
and roosting habitat (Harewood 2020).  The proposed clearing would remove only 0.03% of this vegetation and 
there are several patches in better condition than that proposed to be cleared. 
 
WRP dreys and scats were located within the survey area during the daytime inspection (Harewood 2020).  One of 
the dreys is proposed to be cleared.  A total of three WRPs were observed during the nocturnal survey of the site.  
No evidence of the WRP was observed in the western part of the project envelope that has a lower density of trees.   
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Some of the WRP habitat surveyed by Harewood (2020), immediately to the northwest of the clearing area will be 
retained.  This patch includes two of the three WRP dreys recorded on site. Outside the fauna survey area, Lot 230 
will also retain remnant native vegetation with some potential value to WRP (e.g. Marri and Peppermint trees).  A 
larger area of remnant native vegetation is located on the adjacent property on the eastern side and may provide 
further habitat for WRP.  
 
It is noted that Lot 230 falls outside the important habitat areas of WRP (core habitat, primary corridors, supporting 
habitat) identified in the federal significant impact guideline for the species (Commonwealth of Australia 2009).  The 
proposed clearing area has been mapped as having ‘medium’ habitat suitability for the western ringtail possum 
(DBCA-049; Government of Western Australia 2020).   

2.9 POTENTIAL THREATS 
As the proposed operations involve sand extraction prior to revegetation, the potential threats to revegetation include 
a combination of current disturbances and potential future threats as follows: 

• Change in depth to groundwater: Most of the revegetation area will be closer to groundwater post-
extraction than currently.  To achieve successful revegetation, the revegetation species are required to be 
suited to the post-extraction conditions whilst also providing habitat for the target fauna species.   

• Erosion:  Clearing of vegetation, removal of topsoil and extraction of sand have potential to increase the risk 
of erosion. To achieve successful revegetation, measures to control, monitor and mitigate erosion are 
needed. 

• Weeds:  Uncontrolled weeds have potential to outcompete the native revegetation. To achieve successful 
revegetation, measures to control, monitor and mitigate weeds are needed. 

• Dieback:  The site is considered likely to be dieback infested and revegetation with dieback susceptible flora 
species would likely fail (due to increased mortality of susceptible species) and would not deliver the 
necessary habitat outcomes for the target fauna species in the long term.  To achieve successful 
revegetation, preference should be given to dieback resistant species. 

• Grazing:  The property is currently used for cattle grazing and this is expected to continue.  Further, the area 
is known to support kangaroos and is likely to support rabbits.  Grazing on revegetation (young plants in 
particular) has potential to result in failure to meet completion criteria.  To achieve successful revegetation, 
measures to control, monitor and mitigate grazing are needed. 

• Unauthorised access: There are currently no signs of unauthorised access, damage or disturbance (e.g. 
motorbike tracks or rubbish dumping) within the revegetation area.  However, to achieve successful 
revegetation, measures to control unauthorised access are necessary. 

• Fire: Fire presents a threat to all native vegetation in the local landscape and measures to reduce fire risk 
are necessary. 

 
The above threats have been taken into consideration in the revegetation planning as described later in this 
document. 
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3.  SAND EXTRACTION OPERATIONS 

3.1 SITE LAYOUT 
Sand extraction will be carried out in five stages from east to west.  The general layout of the site and the proposed 
staging is provided in Figure 5.  

3.2 VEGETATION CLEARING 
Vegetation clearing will be undertaken in stages (extraction stages) via mechanical removal using a bulldozer or 
similar.  Some of the native vegetation will be mulched and stockpiled in maximum 2 m high windrows for later use 
in rehabilitation.  Some logs and larger branches of native trees will also be stockpiled for later use in rehabilitation 
to provide microhabitat.   

3.3 TOPSOIL REMOVAL 
Topsoil will be removed to a depth of approximately 100 mm and stockpiled in maximum 2 m high windrows for later 
use in rehabilitation. Topsoil will be removed in stages following vegetation clearing once the stage is ready for 
extraction.  The site is considered uniform in terms vegetation type and the risk of weed seed and dieback, and 
therefore it is not necessary to stockpile topsoil separately from any area. 

3.4 EXTRACTION OF SAND 
Sand will be extracted and stockpiled near the haul road for easy loading of trucks by the loader. All sand extraction 
machinery will be connected to the site survey and pit design specifications through a machine control system to 
ensure no extraction occurs below the +1.0m maximum groundwater level. The machine control model will eliminate 
chance of over extraction onsite. 
 
Final batter slopes will have a maximum slope of 1:6 vertical : horizontal.  Figure 6 shows an indicative final landform 
for the site. 

3.5 PROJECT DURATION 
For the purposes of this Revegetation Plan the sand extraction is expected to be completed within five years, with 
approximately one stage extracted per year.  However, this is subject to market demand for the sand.  There are 
several large construction projects in the region either underway or planned to occur in near future and therefore 
the extraction of sand from this site could occur relatively quickly.  Quicker rates of extraction would result in earlier 
revegetation and quicker delivery of ecological benefit to the target fauna species. 
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4.  REVEGETATION COMMITMENTS 

4.1 VISION 
The overall aim of revegetation is to:  

• Establish 6.69 ha of self-sustaining native vegetation that will provide suitable habitat for Western Ringtail 
Possum and the three Black Cockatoo species. 

4.2 OBJECTIVES 
The key objectives of the revegetation are following: 

• The landform and soils are safe and stable. 

• The vegetation is self-sustaining and comprises locally occurring native species. 

• The vegetation will provide habitat for the WRP and Black Cockatoos. 
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5.  REVEGETATION REFERENCE SITES 
Due to the Completely Degraded condition of the vegetation within the clearing area, the vegetation is no longer 
considered representative of the original vegetation association or complex of the area.  Due to the condition, the 
vegetation is also not representative of any state or federally listed Threatened or Priority Ecological Community. 
Further, a targeted significant flora survey of the clearing area, found no Threatened or Priority flora species (MBS 
Environmental 2021). 
 
DWER has advised that the proposed clearing (assuming no onsite revegetation) will result in a significant residual 
impact to native vegetation that provides habitat for the three Black Cockatoo species and WRP, within an area that 
has been extensively cleared.  No significant residual impact was identified on any particular vegetation type and 
this reflects the degraded nature of the clearing area. 
 
In order to mitigate and offset the significant residual impact of the proposed clearing, this revegetation plan aims to 
establish self-sustaining native vegetation of locally occurring flora species that will provide suitable habitat for the 
WRP and Black Cockatoos ('target fauna species').   
 
Naturally occurring vegetation communities were initially considered as potential reference sites for the revegetation.  
However, as the revegetation area will be subject to sand extraction prior to revegetation, the post-extraction 
landform and soil profile to be revegetated do not occur naturally.  As a result, no naturally occurring vegetation 
community is directly relevant as a reference site to the revegetation.  
 
Based on the above, it was determined that rather than trying to recreate a particular reference site(s) that would 
not be directly relevant to the revegetation site, a better outcome for the target fauna species could be achieved 
through a site-specific approach, using on-site conditions and the understanding of the habitat preferences of the 
target fauna species to guide the revegetation design.   
 
The site is also considered likely to be dieback infested and therefore it is not in the long-term interest of the target 
fauna species to try and re-establish a vegetation community dominated by dieback susceptible species. 
 
Overall, as a result of the above, the species selection has not been based on a particular reference site but rather 
been guided by the following requirements: 

• The species are suited to sandy soils. 

• The species are suited to the post-extraction depth to groundwater (maximum groundwater level >1m from 
post extraction ground surface). 

• The majority of the species are dieback resistant. 

• The species provide habitat for the target fauna species or support the establishment of a self-sustaining 
vegetation community. 

• The species are locally occurring native species with known records within 10 km of the site. 
 
Planting/seeding rates and targets for stem density and vegetation structure have been guided by following: 

• Density sufficient to provide canopy connectivity for WRP. 

• Density sufficient to continue to outcompete weed species. 

• Upper, middle and understorey vegetation layers are to be returned, however it is recognised that the upper 
storey vegetation is likely to provide the most significant habitat for the target fauna species and is therefore 
the most significant layer of vegetation to be returned. 
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Targets for weeds have been driven by following: 

• The live cover of weeds is maintained low enough to not outcompete the establishment of native plants, while 
recognising that the site has a large weed seed store and the surrounding areas will remain covered in 
weeds. 

• If any declared pest plants or weeds of national significance are found (so far none recorded), they are 
eradicated. 

 
Targets for vegetation condition have been driven by following: 

• In order for the vegetation to be self-sustaining, a Good or better condition rating (Keighery 1994) is likely 
necessary. 
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6.  REVEGETATION PLAN 

6.1 REVEGETATION AREA AND STAGES 
The total revegetation area is 6.69 ha (Figure 7).  The revegetation area has been divided into five stages in 
accordance with the similarly numbered extraction stages. Revegetation will progress from east to west as sand 
extraction is completed. The entire revegetation area will be placed under a conservation covenant under section 
30B of the Soil and Land Conservation Act 1945. 

6.2 SITE PREPARATION 

6.2.1 Landform Establishment 
Following completion of extraction, the final landform contours will be established in accordance with the post-
extraction plan for the site (Figure 6).  Maximum final batter slopes will be 1:6 (vertical : horizontal) that will minimise 
the risk of erosion.   

6.2.2 Ripping 
Prior to topsoil return, the pit floor will be deep ripped to remove any compaction that may have occurred during the 
sand extraction operations.  Other areas of potential compaction will also be ripped.  Due to the sandy nature of the 
soils, the pit batter slopes are not expected to require deep ripping.  The removal of compaction is necessary to 
maximise plant root and water penetration into the soil during revegetation. 
 
Following return of topsoil and mulch, all areas will be shallow ripped along contour.  This will create rip lines that 
will assist in stormwater retention and infiltration.  Seedlings will be planted into these lines. The reason ripping is 
undertaken after spreading of topsoil and mulch is to avoid compacting and otherwise disturbing the rip lines while 
moving topsoil/mulch. Ripping will not occur in close vicinity to retained native trees to protect their root systems.   

6.2.3 Returning Topsoil and Mulch 
The stockpiled topsoil will be re-spread across the extraction area to 50-100 mm deep.  A thin layer of the stockpiled 
mulch will also be added to assist in erosion control and moisture retention. 

6.2.4 Returning Logs 
Logs and larger branches salvaged during clearing operations will be spread across the revegetation area. 
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6.2.5 Fencing 
Lot 230 is currently used for cattle grazing and also supports a population of kangaroos.  Rabbits are also known to 
occur in the general area.  The deep drain running along the eastern side of the property provides a source of water 
for wildlife for most of the year, increasing local grazing pressure. Grazing on revegetation, young plants in particular, 
would significantly increase plant mortality rates and typically result in a failure to meet nominated completion criteria 
within anticipated timeframes. 
 
Therefore, fencing will be constructed around the revegetation area to serve two purposes: 

• To permanently exclude domestic grazing animals (e.g. cattle, sheep, horses) from the revegetation areas. 

• To temporarily exclude or greatly reduce access by wild grazing animals (kangaroos and rabbits) while the 
revegetation is young. 

 
The fence is expected to be constructed from ring-lock material to a minimum height of 1.2 m and include a 600 mm 
high rabbit skirt, which also extends 300mm over the ground to prevent digging underneath.  Depending on the 
observed grazing pressure, additional stringlines up to 1.8 m may be required to control kangaroos.  To increase 
the visibility of the fence to kangaroos (and therefore to increase its effectiveness and minimise fence damage), 
white electric fence tape, white strand wire or something similar will be run along sections of the fence.  The exact 
location of the fence will be determined as part of the sand extraction operations and it may cover an area larger 
than the revegetation area, at least during extraction operations.  Fencing is considered to be a more cost-effective 
approach than tree guards against grazing by kangaroos and rabbits in this instance. 
 
Should any rabbits be observed in the revegetation area once it has been fenced, an experienced and appropriately 
licenced pest control person will be engaged.  Ultimately the revegetation area is designed to provide habitat and 
connectivity for native wildlife in the local landscape, including ground dwelling fauna and therefore rabbit skirt may 
be removed once revegetation is fully established.  

6.2.6 Preliminary Weed Control 
Broad-spectrum chemical weed control (e.g. glyphosate) will be undertaken in the revegetation area prior to planting 
of seedlings or seeding to reduce weed competition.  Additional maintenance weed control will be undertaken as 
described later in Section 6.3.6. 

6.2.7 Fire Control 
Firebreaks will be maintained along the property boundaries of Lot 230 and around the revegetation area.  The 
firebreaks will need to comply with Shire of Capel specifications.  Internal tracks on Lot 230 will also be maintained 
to provide long-term access for fire fighting purposes in addition to the farm uses. 

6.2.8 Dieback Control 
As the site is considered potentially dieback infested, the main control measure will be the requirement for all 
vehicles to arrive and leave the site clean (tyres and undercarriage free of soil and plant matter) both during sand 
extraction and revegetation works.  It will also be required that tubestock are sourced from a Nursery Industry 
Accreditation Scheme Australia (NIASA) accredited nursery (Section 6.3.2).  NIASA accredited nurseries adopt best 
practice management and environmentally sound work practices, including consideration of dieback in their 
operations and the potential for spread in tubestock.  
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6.3 REVEGETATION METHODOLOGY 

6.3.1 Revegetation Species 
Table 1 provides an indicative list of species that will be used in active revegetation efforts (planting and/or seeding).  
This list has been developed in line with information in Section 5.  This list is subject to change depending on 
availability of seed/seedlings and other suitable, locally occurring species may be added if they become available.  
It is noted that other locally occurring native species may be recruited naturally from the topsoil seedbank or may 
be brought in by fauna.  All native, locally occurring species (known records within 10 km of the site) will count 
towards the completion criteria. 
 
Out of the 32 species in Table 1, 4 are trees or large shrubs (>5m), 19 are shrubs and 9 are herbs and climbers.  At 
least six species on the list are known to provide Black Cockatoo habitat (foraging/breeding/roosting) while at least 
seven species are known foraging species of WRP.   
 
The proposed key canopy species for revegetation, Corymbia calophylla (Marri) and Agonis flexuosa (Peppermint), 
both currently occur on Lot 230 and on the surrounding properties.  They are not present along the top of the sand 
hill that will be extracted, where the vegetation is dominated by Jarrah-Banksia, but rather emerge a bit lower in the 
landscape and extend across the lower parts of the dryland areas to the margins of the wetlands that are dominated 
by Melaleucas.  The occurrence of Marri and Peppermint in the lower parts of the dryland areas and even into 
wetland areas has been commonly described on the Swan Coastal Plain (e.g. Keighery et al. 2006, Webb et al. 
2009).  Therefore it is considered that the species will be well suited for the post-extraction depth to groundwater 
and the site conditions more broadly.   
 
Marri is a key Black Cockatoo habitat species providing high value foraging habitat as well as breeding and roosting 
habitat (Department of Parks and Wildlife 2013, Department of Environment and Conservation 2008).  Peppermint 
is a key habitat species for WRP that also utilises Marri (Department of Parks and Wildlife 2017). 
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6.3.2 Seedlings versus Seed 
Revegetation will be undertaken through planting seedlings and/or seeding.  The exact numbers of seedlings to be 
planted and amount of seed to be broadcast will depend on the availability of suitable species as seedlings and/or 
seed.  Indicative seedling numbers and seeding rates are provided in the next two sections.  Infill planting/seeding 
rates will be determined on the basis of revegetation monitoring against the set completion criteria. 

6.3.3 Seedlings 
Assuming revegetation will be primarily undertaken through planting seedlings and allowing for 40% seedling death 
rate, it is estimated that in order to achieve the set completion criteria (see Section 7), 6,000 stems per hectare will 
be planted comprising approximately 1,000 trees per ha, 3,000 shrubs per ha and 2,000 herbs/grasses/climbers per 
ha.  Species that provide habitat for the target fauna species will be planted at a rate of 2:1 to other species of the 
same form. The number of seedlings to be planted each year will depend on the area available for revegetation that 
year.  In total across the 6.69 ha revegetation area, approximately 36,000 seedlings are expected to be planted.  If 
seeding is undertaken as well, the necessary planting rates will be lower. 
 
Seedlings should be planted out using appropriate techniques after the onset of major seasonal rains, typically 
around June, to allow plants to become established over winter.  Plants should be installed into the rip lines with a 
native plant fertiliser tablet, such as Typhoon or similar. 
 
The majority of the seedlings will be planted as tubestock or deep cell stock.  The planting of some larger (more 
mature) Marris and Peppermints will be considered depending on the feasibility of deep watering over the first 
summer.  
 
Seedlings will typically need to be ordered by November at the latest the year before planting is to commence, and 
meet the following requirements aimed at maximising revegetation success: 

• Sourced from a NIASA accredited nursery (e.g. Boyanup Botanicals, Leschenault Community Nursery and 
Geographe Community Landcare Nursery). 

• Suited to the offset site growing conditions (local provenance). 

• Plants are vigorous, established and hardened off. 

• Plants have a good form consistent with species and variety. 

• Plants are free from disease and pests. 

• Plants have large healthy root systems with no evidence of having been restricted or damaged (e.g.: root 
bound). 

• Any pruning, budding or grafting scars are clean and well calloused. 

• Plants are able to support their own weight, i.e. stand without staking. 

• Containers are free of weeds. 

• Pot size preferably a forestry tube (50 mm x 50 mm x 120 mm tall) or a deep cell. 

6.3.4 Seed 
Seeding is expected to be undertaken as a complimentary revegetation method and will depend on the availability 
of suitable local provenance seed.  Indicative seeding rate is up to 2 kg/ha.  Species selection for seeding would be 
consistent with Section 6.3.1.  Any seed collection would be undertaken by DBCA licensed collectors from approved 
areas and seed storage, treatments and broadcasting would be undertaken by an experienced contractor.  Costs of 
seed collection, processing, and storage have not been included in the revegetation estimates provided. 
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6.3.5 Natural Regeneration 
In addition to the plantings and/or seeding, natural recruitment of native plants is likely to occur from the soil seed 
stock or seed brought in by fauna. The scale of this type of natural regeneration is difficult to estimate at this stage 
but it will contribute towards achieving the completion criteria. 

6.3.6 Weed Control 
Weed control will be undertaken prior to planting (or direct seeding) as per Section 6.2.6, and thereafter at least 
annually as indicated by monitoring results for five years or until completion criteria have been met.  The main 
purpose of weed control during the revegetation project is to reduce weed competition on juvenile native seedlings 
and minimise associated seedling mortality.  Weed control will also aim to eradicate any Declared pest plants, weeds 
of national significance or DBCA priority weeds (none recorded so far). 
 
Maintenance weed control may involve chemical and/or manual control depending on the weed species to be 
controlled.  Control of any Declared pest plants, if any, will occur in accordance with guidance from Department of 
Primary Industries and Regional Development (DPIRD 2021a) and other relevant sources e.g. FloraBase (2021). 

6.3.7 Watering 
Watering of all stock is to occur on the day of planting prior to installation.  Watering of planted seedlings can reduce 
the rate of seedling mortality over hot summer months, however deep watering individual plants (typically at rates 
of at least 2 L per plant per visit) would be required to avoid erosion and develop deep root systems, and this is not 
considered feasible due to the number of plants to be installed and the location of the project area.  Infill planting is 
expected to be a more cost-effective method to achieve completion criteria for plant survival. 
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8.  MONITORING 
The purpose of monitoring is to track the progress of revegetation against the completion criteria and assist in 
determining what infill planting and/or other maintenance is needed. 
 
Formal revegetation monitoring will occur at least once per year in spring until the completion criteria have been met 
and maintained for two years.  This monitoring will be undertaken by an environmental specialist as defined in the 
clearing permit (CPS 8958/1).  Additional informal monitoring will be undertaken by the sand extraction project 
operators and landowners to identify and respond to any maintenance needs as quickly as possible and maximise 
progress towards completion criteria. Informal monitoring may also be undertaken to check for post-summer survival 
rates of seedlings in autumn, ahead of the next planting season. 
 
Each round of formal revegetation monitoring will include following: 

• Photographs taken at 10 permanent photo monitoring points set up evenly across the revegetation area to 
enable visual tracking of progress over time. 

• Data collected at 12 permanent and 12 random 10 m x 10 m quadrats set up across the revegetation areas 
(approximately 1 permanent and 1 random per ha).  Data collection in each quadrat will include: 
 Number of native plants present (planted, seeded, or naturally recruited). 
 Species of native plants (planted, seeded, or naturally recruited). 
 Maximum height for each native species. 
 Native vegetation structure. 
 Native vegetation % foliage cover. 
 Black cockatoo foraging species % foliage cover. 
 Species of weeds. 
 Estimated live % foliage cover of weeds. 
 Vegetation condition (Keighery 1994). 
 Signs of grazing, disease, pests, lack of moisture, erosion or other landform instability, or other factor 

potentially adversely impacting on revegetation. 
 Location coordinates and photograph. 

• Boundary fence inspected to determine need for maintenance. 

• Opportunistic traverses undertaken across the revegetation area when moving between monitoring locations.  
During these traverses, notes will be made of following:  
 Species of native plants (to obtain a record of species potentially not present in quadrats). 
 Species of weeds (particularly any significant weed species to be eradicated). 
 Signs and location of any grazing, disease, pests, lack of moisture, erosion or other landform instability, 

or other factor potentially adversely impacting on revegetation. 
 Location of any bare patches larger than 30m2. 

 
As revegetation activities can be of varying success across the site, a review of aerial imagery showing change in 
vegetative coverage over time will be used to provide a broader measure of progress across the site. 
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9.  CONTINGENCY MEASURES 
Monitoring results will be assessed against the completion criteria and contingency measures will be implemented 
if any completion criteria are not met.  These contingency measures include but are not limited to following: 

• Infill planting/seeding. 

• Weed and/or pest control. 

• Fence maintenance. 

• Erosion control. 
 
Further, in case of higher than expected seedling mortality rates or lower than expected seed germination rates, an 
assessment will be undertaken to determine potential causes and solutions.  The indicative species list for planting 
and seeding purposes may also be amended if this is considered likely to improve outcomes for the target fauna 
species. 
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12.  ANNUAL REPORTING 
An annual report will be prepared providing details of following: 

• Revegetation activities carried out. 

• Monitoring results, including progress towards completion criteria. 

• Any contingency measures to be undertaken (e.g. infill planting). 

• Any other reporting requirements specified in the issued clearing permit.  
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APPENDIX 1: SITE INSPECTION REPORT 



 

4 Cook Street 
West Perth  WA  6005 

Australia 
 

Telephone +61 8 9226 3166 
Email: info@mbsenvironmental.com.au 

 

L230 Elgin Rd Site Inspection Memo FINAL.docx 

MEMORANDUM 
 

Attention: H.O. Yelverton  From: Kirsi Kauhanen 

Company: Cowara Contractors Pty Ltd   Date: 23 June 2020 

Subject: Environmental Site Inspections  Project: Lot 230 Elgin Road, Elgin 

1. INTRODUCTION 
 
Cowara Contractors Pty Ltd (Cowara) is proposing to extract sand on Lot 230 (on Plan 232802) Elgin Road in Elgin, 
approximately 20 km south of Bunbury (Figure 1).  The project envelope contains remnant native vegetation.  MBS 
Environmental was engaged to undertake a site inspection to describe the existing vegetation and other key 
environmental features and identify the need for further surveys.  The findings of the site inspections will be used to 
inform project approval applications. 

2. METHODS 
Senior Environmental Scientist Kirsi Kauhanen visited the project envelope on 11 May 2020 and 17 June 2020.  As 
the site was too degraded a Reconnaissance Flora Survey was not undertaken, but the vegetation was described 
by traversing the area on foot.   

3. RESULTS 
The project envelope is located on a low, east-west aligned, sandy hill that is surrounded by lower lying cleared 
pasture (Figure 2).  Lot 230 and the surrounding properties are currently used for cattle grazing.  Along the eastern 
property boundary the sand hill is cut by a deep (2-4 m from ground surface), north-south aligned open drain that 
connects to Gynudup Brook approximately 1.7 km north-east from the project site.  
 
The majority of the vegetation within the project envelope comprised open woodland of Eucalyptus marginata, 
Banksia attenuata, Banksia ilicifolia, Xylomelum occidentale and Nuytsia floribunda over patches of Kunzea 
glabrescens over bare ground and weeds (Figure 2, Plate 1, Plate 2).  In the lower lying areas in the southern part, 
there were isolated Corymbia calophylla and Agonis flexuosa over pasture (Plate 3).  The proposed drain crossing 
area contained regrowth Kunzea spp., Acacia saligna, Melaleuca spp. and Astartea sp. over weeds (Plate 4).  
Vegetation in the road reserve was outside the scope of the inspection.  There was a small area of Melaleuca 
preissiana with emergent Corymbia calophylla over Kunzea glabrescens immediately to the north-northeast of the 
project envelope, outside the currently proposed project area. 
 
The condition of the vegetation within the project envelope was Completely Degraded; no longer intact, 
completely/almost completely without native species (following scale by Keighery, 1994).  The project envelope 
showed signs of multiple historical disturbances including selective logging, clearing for pasture, draining, grazing 
and fire.  Native understorey had been lost and replaced by introduced weed species, and upper storey density was 
low.  Much of the native vegetation that remained was either dead or in poor health, likely due to dieback but also 
potentially due to water stress as the deep drain would have resulted in reduction in groundwater levels.  The 
occurrence of dieback (Phytophthora cinnamomi) was suspected due to gradual deaths of susceptible species (e.g. 
Banksia spp. and Jarrah).   
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Due to the Completely Degraded condition of the vegetation within the project envelope, it was not considered 
representative of the original vegetation community of the area.  As such, the vegetation would not be representative 
of any state or federally listed Threatened or Priority Ecological Communities (TEC or PEC) with the potential to 
occur in the area (e.g. Banksia Woodlands of the Swan Coastal Plain TEC and PEC).   
 
A list of flora species recorded in the project envelope during the site inspections is provided in Table 1.  No 
significant flora species listed under the Biodiversity Conservation Act 2016, Environment Protection and 
Biodiversity Conservation Act 1999 or Department of Biodiversity, Conservation and Attractions Priority list were 
recorded.  Considering the degraded nature of the site and the lack of native understorey, the occurrence of any 
significant flora was considered low.  None of the introduced species recorded are listed as declared pests under 
the Biosecurity and Agricultural Management Act 2007 or as a weed of national significance. 
 
The remnant native vegetation was considered to have potential to provide suitable habitat for threatened black 
cockatoo species (Baudin’s black cockatoo Calyptorhynchus baudinii, Carnaby’s black cockatoo Calyptorhynchus 
latirostris and the forest red-tailed black cockatoo Calyptorhynchus banksii naso) and western ringtail possum 
(Pseudocheirus occidentalis) that are protected under both state and federal legislation.  A separate targeted survey 
for these species has subsequently been undertaken.  Due to the lack of native understorey and poor canopy 
connectivity, the fauna habitat values of the site were generally considered poor and fauna diversity was expected 
to be low. Due to the mostly cleared nature of the surrounds and the deep drain on the eastern side, the habitat 
within project envelope has limited connectivity. 
 
The areas surrounding the sandhill have been mapped as a multiple-use palusplain wetland (ID 15809; totalling 
over 42,000 ha in size) and a smaller multiple-use sumpland (ID 1309; 7.47 ha).  Both wetlands have been mostly 
cleared of native vegetation in the vicinity of the proposed clearing area and are used for grazing, in line with their 
rural zoning.  No wetland-type vegetation was recorded within the proposed clearing area.  The hydrology of the 
area has been significantly modified by the deep drain along the eastern side of the property that continues to 
maintain lower than natural surface and ground water levels in the area and the natural functioning of any wetlands 
has long ceased.  
 
There were no signs of substantial erosion or other land degradation within the project envelope.  The banks of the 
drain showed signs of gradual erosion in some parts as would be expected from a historically cleared agricultural 
area currently used for grazing cattle. 

4. DISCUSSION AND CONCLUSIONS 
Overall, the site inspections found that the project envelope supports low biodiversity and has been significantly 
degraded over time by a range of disturbances.  The remaining native vegetation is Completely Degraded and as 
such is no longer representative of the original vegetation community. The main remaining environmental value of 
the site is as potential fauna habitat for threatened black cockatoos and western ringtail possum which will be 
investigated further. 
 
The site inspections were undertaken in late autumn – early winter that is not an optimal period for observing flora 
in the southwest.  However, considering the vegetation condition was found to be Completely Degraded and there 
was a lack of native understorey, formal flora survey work during spring is not warranted.   
 
As the remnant vegetation appears dieback infected and the occurrence of dieback cannot be ruled out in the 
cleared areas, the entire project area should be managed as potentially dieback infected. 
 
Yours sincerely 
MBS Environmental 
 

 
 
Kirsi Kauhanen 
Senior Environmental Scientist 
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Plate  1:  Photo Point #1  – View East  

 

 

Plate  2:  Photo Point #2  – View West  
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Plate  3:  Photo Point #3  – View Southwest  

 

 

Plate  4:  Photo Point #4  – View Northwest into  Proposed Drain  Crossing  
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APPENDIX 2: NATUREMAP SEARCH RESULTS 
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Name ID Species Name Naturalised Conservation Code 1Endemic To Query
Area

753. 724 Vulpia myuros (Rat s Tail Fescue) Y

754. 7384 Wahlenbergia capensis (Cape Bluebell) Y

755. 7389 Wahlenbergia preissii

756. 8282 Waitzia suaveolens (Fragrant Waitzia)

757. 12072 Wurmbea dioica subsp. alba

758. 1249 Xanthorrhoea acanthostachya

759. 1253 Xanthorrhoea gracilis (Graceful Grass Tree, Mimidi)

760. 1256 Xanthorrhoea preissii (Grass tree, Palga)

761. 6285 Xanthosia ciliata

762. 6289 Xanthosia huegelii

763. 2331 Xylomelum occidentale (Woody Pear, Djandin)

764. 1049 Zantedeschia aethiopica (Arum Lily) Y

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 Biodiversity, Conservation and Attractions and the Western Australian Museum.




