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1. Introduction
1.1. Malaga to Ellenbrook Rail Works Proposal 

The Public Transport Authority of Western Australia (PTA) is proposing to develop the Malaga to 
Ellenbrook Rail Works (the Proposal) as part of the Western Australian Government’s METRONET 
vision. The Proposal is located between 12 to 22 kilometres (km) north-east of the Perth Central 
Business District (CBD), within the City of Swan. The Proposal connects to the proposed 
Bayswater to Malaga railway line at the eastern edge of the Tonkin Highway road reserve.  

The Proposal includes the installation of 13 km of new dual railway track which spurs off the 
proposed Bayswater to Malaga Rail Works line, including the construction and operation of three 
new stations at Malaga, Whiteman Park and Ellenbrook with intermodal rail, bus, carpark, and 
active mode (cycling and walking) facilities at each station and a potential rail stabling facility. A 
potential future station is also proposed at Bennett Springs (Figure 1). 

The Proposal’s 463.8 ha Development Envelope extends east from the Tonkin Highway, north of 
Marshall Road to Bennett Springs where the railway alignment turns to the north to run adjacent to 
Drumpellier Drive (formerly Lord Street), passing under Gnangara Road and turning to the 
northeast to terminate south of The Parkway in Ellenbrook (Figure 1). Predicted direct impacts will 
be incurred within the 249 ha Indicative Footprint (hereinafter the Footprint) (Figure 1). 

The PTA has avoided, minimised and mitigated impacts as documented in the Proposal’s 
Environmental Review Document (ERD) (PTA 2020) and provided the Proposal Draft Offsets 
Strategy, including wetland and Bush Forever offsets based on a land acquisition site located in 
the Shire of Serpentine Jarrahdale. As a response to comments received on the Draft Offsets 
Strategy by the public and other government agencies the PTA is investigating opportunities to 
provide an on-ground offset for wetlands and/or Bush Forever land within Whiteman Park. 

1.2. Regulatory context 
The significant residual environmental impacts of the Proposal and appropriate offsets to 
counterbalance these impacts were identified and assessed in accordance with the following 
legislation, policy and guidelines: 
• Environmental Protection Act 1986 (EP Act) (Government of Western Australia 2019);
• WA Environmental Offsets Policy (Government of Western Australia 2011);
• WA Environmental Offsets Guidelines (Government of Western Australia 2014a);
• WA Environmental Offsets Template (Government of Western Australia 2014b);
• State Planning Policy 2.8 (SPP 2.8) (Western Australian Planning Commission 2010); and
• Commonwealth Offsets Assessment Guide (Australian Government 2012).

1.3. Regulator assessment of the Proposal
The Proposal has been submitted to the Department of Environment and Water Regulation 
(DWER) and the Commonwealth Department of Water, Agriculture and Environment (DAWE) for 
assessment. 

The PTA referred the Proposal to the Environmental Protection Authority (EPA) on 24 December 
2019 under Section 38 of the Environmental Protection Act 1986 (EP Act). The EPA determined on 
18 February 2020 that the Proposal would be formally assessed under the EP Act, with the level of 
assessment set as Public Environmental Review (PER) with a two week public review period. The 
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PTA prepared the Environmental Scoping Document (ESD) on behalf of the EPA, and the EPA 
subsequently published the ESD on 1 May 2020 which sets out the matters to be addressed in the 
Environmental Review Document (ERD).  

The Environmental Review Document was published for public comment from 27 July to 10 August 
2020. In the response to submissions the PTA has been asked to provide information to 
Department of Water and Environmental Regulation (DWER) regarding potential on-ground offsets 
to counterbalance significant residual impacts to wetlands and Bush Forever land.  

1.4. Objective 
The objective of this Offset Paper is to provide the DWER with the PTA’s strategy for an on-ground 
offset within Whiteman Park to counterbalance the Proposal’s significant residual impacts to 
wetlands and Bush Forever land. 

1.5. Stakeholder Consultation 
The PTA met with the following stakeholders to identify potential on-ground offsets within 
Whiteman Park capable of counterbalancing the Proposal’s significant residual impacts to wetlands 
and Bush Forever land. 

• Department of Lands and Planning (DPLH), Heritage and Property Services;   
• Department of Lands and Planning, Strategy and Engagement (Bush Forever); 
• Department of Lands and Planning, Strategic Planning Projects; 
• Department of Biodiversity Conservation and Attractions (DBCA), Wetlands Branch; 
• Department of Biodiversity Conservation and Attractions (DBCA), Rivers and Estuaries 

Branch; 
• DWER, Environmental Protection Agency Services; and 
• Friends of Bennett Brook. 

1.6. Assumptions and limitations 
The following assumptions are relevant:  
• The information presented in this version of the Offset Paper is accurate at the time of writing. 
• Information obtained from publically available government databases and/or datasets was 

considered to be accurate at the time of writing. 
• Data has been rounded to one decimal place for the purposes of this document. As a 

conservative measure, decimals places were rounded up to ensure proposed offsets areas are 
compliant with guidelines. 

  



"X

"X
"X

"X

Ellenbrook
Station

Malaga
Station

Whiteman
Park Station

Bennett Springs
East Station
(Future Station)

Legend
Development Envelope

"X Proposed Railway Station

"X Proposed Railway Station (Future)

Indicative Railway Alignment

Indicative Footprint

Document Path: Y:\ENVIRONMENTAL\Sam\04_MorleyEllenbrookLink\02_MXDs\JOBS_001_200\0086\PTA-SKT-MEL-0086_0036.mxd

¯
Base Data: Nearmap 2019, Landgate 2019, Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

0 0.5 1 Km

METRONET | Malaga to Ellenbrook Rail Works
Figure 1 Indicative Project Footprint

Date Printed: 3/06/2020
Created By: K.Du
Approved by: C.Baxter

Scale:                      @ A4
Coordinate System: GDA 1994 MGA Zone 50

1:45,000



7 

2. Significant Residual Environmental Impacts
2.1. Proposal Significant Residual Environmental Impacts 

Following avoidance, minimisation and mitigation of impacts the Proposal’s significant residual 
environmental impacts were determined based on current studies and the State Residual Impact 
Significance Model (RISM) (Table 1). The PTA are proposing offsets to counterbalance these 
impacts. 

Table 1: Proposal's Significant Residual Environmental Impacts 

Environmental Value Significant residual environmental impact to be offset 

Conservation Category 
Wetlands (CCW) 

Clearing of 1.9 ha of CCWs comprising of portions of: 
• UFI 8429 - 0.1 ha;
• UFI 8728 - 1.2 ha; and
• UFI 15259 - 0.6 ha.

Resource Enhancement 
Wetlands (REW) 

Clearing of 0.5 ha as a portion of one REW: 
• UFI 8678.

Bush Forever land Clearing of 17.2 ha of vegetation in Bush Forever Site 304 (Whiteman Park) in 
Degraded or better condition. 

2.2. Wetlands 
2.2.1. Description 

The Proposal is located on the Swan Coastal Plan where over a quarter of the land between 
Wedge Island and Dunsborough is identified as wetland. By area, 20 per cent of wetlands across 
the Swan Coastal Plain retain high ecological values, making them the highest priority for 
conservation.  

The geomorphic wetlands on the SCP have been evaluated, and assigned a management 
category by the DBCA. The Geomorphic Wetlands SCP dataset (DBCA-019) describes the 
wetlands of the Swan Coastal Plain representing two main aspects, physical classification and 
environmental evaluation. As a minimum, mapping identifies the presence of wetlands, but it can 
also identify the wetland boundary, classification, and values, and assign the wetland to a 
management category on the basis of its values.  

The Geomorphic Wetlands SCP dataset (DBCA-019) divides wetlands into the following 
categories: 

• Conservation;

• Resource enhancement; and

• Multiple use (Department of Parks and Wildlife 2018).

The DBCA has indicated that the Geomorphic Wetlands SCP dataset (DBCA-019) has recently 
been revised based on recent wetlands surveys and assessments. The PTA understands that the 
new dataset is undergoing internal DBCA review and approval and is likely to be released in the 
second half of 2020. For the purpose of this Offset Paper the existing, publically available and 
approved Geomorphic Wetlands, SCP dataset (DBCA-019) will be applied.  

The EPA recommends that significant residual impacts to CCWs require an offset (Environmental 
Protection Agency 2019).  
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2.2.2. Significant residual impact 
The current Geomorphic Wetland SCP dataset (DBCA-019) indicates the following wetlands, 
considered significant, intersect the Footprint and may be directly impacted by the Proposal: 

• CCWs:

o Unique Feature Identifier (UFI) 8429;

o UFI 8728; and

o UFI 15259 (Bennett Brook).

• REW:

o UFI 8678.

Wetland and riparian vegetation condition of the impacted CCWs and REW (within the Footprint), 
assessed (Biologic 2020) in accordance with DBCA Geomorphic Wetland SCP dataset (DBCA-
019) and wetland assessments, is summarised in Table 2.

Table 2: Significant residual impacts to CCWs and One REW intersecting the Proposal’s Footprint 

Wetland UFI & 
Conservation Status 

Total area of 
wetland (ha)1 

Impacted within Footprint 

Wetland extent (ha) 
&  % of total 
wetland 

Vegetation 
condition 

Vegetation 
extent (ha) 

8429 (CCW) 1.5 0.1 
(6.5%) 

Degraded 0.1 

8728 (CCW) 3.8 1.2 
(31.9%) 

Degraded 1.0 

Completely 
Degraded 

0.2 

15259 (CCW) 88.8 0.6 
(0.7%) 

Degraded/ 
Completely 
Degraded 

0.1 

Good 0.5 

TOTAL CCWs 94.1 1.9 NA 1.9 

8678 (REW) 2.3 0.5 (21.7%) Excellent 0.3 

Good 0.1 

Degraded 0.1 

TOTAL REW 2.3 0.5 0.5 

TOTAL CCWs & REW 96.4 2.4 NA 2.4 

1 - Based on DBCA Geomorphic Wetland SCP dataset (DBCA-019) 
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2.3. Bush Forever  
2.3.1. Description 

The Bush Forever Policy (Government of Western Australia 2000a) was developed by the Western 
Australian Government in 2000 which aimed to fulfil the Government’s commitment to prepare a 
strategic plan for the conservation of bushland on the SCP within the Perth Metropolitan Region. 
The Bush Forever Policy (Government of Western Australia 2000a) was to be implemented as a 
whole of government initiative designed to identify, protect and manage regionally significant 
bushland. Along with the Bush Forever Policy (Government of Western Australia 2000a). The 
Western Australian Government released a directory of Bush Forever Sites (Government of 
Western Australia 2000b).  

The Proposal will impact up to 64.7 of Bush Forever site 304 (Whiteman Park), a summary of Bush 
Forever site 304 (Whiteman Park) is provided in Table 3.  

Table 3: Summary of Bush Forever site 304 (Whiteman Park) 

Site Aspect Comment 

Bush Forever Reference 
No. 

304 

Local Authority  City of Swan 

Total mapped area 2,801.22 ha 

Area within the Footprint 64.7 ha 

Vegetation within the  
Footprint 

• Marri on low slopes and flats; 
• Low-lying Banksia woodland; 
• Banksia woodland on dune slopes and crests; 
• Melaleuca wetland/dampland; 
• Eucalyptus rudis wetland / dampland / creekline; and 
• Modified/cleared. 

Vegetation condition within 
the Footprint 

• 0.3 ha - Very Good; 
• 0.3 ha - Very Good-Good; 
• 3.9 ha – Good; 
• 2.1 ha - Good-Degraded; 
• 10.6 ha - Degraded ; 
• 37.5 ha - Completely Degraded; and 
• 10.0 ha – Cleared. 

Conservation significant 
flora within the Footprint 

None found 

Conservation significant 
fauna within the Footprint 

Fauna habitat for species including: 
• Carnaby's Cockatoo; 
• Forest Red-tailed Black Cockatoo; 
• Baudin’s Cockatoo; 
• Quenda/Southern Brown Bandicoot (Isoodon obesulus obesulus); 

and 
• Rainbow Bee-eater (Merops ornatus). 

Wetlands The site contains CCWs as well as REWs and multiple use wetlands 
(MUWs). 
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Site Aspect Comment 

Ecological linkage The Development Envelope intersects two historically mapped ecological 
linkages:  

• Greenways 13 is a north-south corridor connecting Gnangara-Moore 
River State Forest, Whiteman Park and remnant vegetation along 
Bennett Brook. The linkage is relatively unbroken, although southern 
parts are increasingly surrounded by urbanisation (PTA 2020 ref ELA 
2019). The Development Envelope crosses this linkage at Bennett 
Brook, where a rail bridge is proposed to be constructed across the 
watercourse, allowing water flow and ecological function to be 
maintained beneath the infrastructure.  

• Greenways 32 - An east-west corridor connecting Whiteman Park to 
vegetation on the eastern side of Lord Street, such as the former 
Caversham airbase, and ultimately to Ellenbrook. This linkage is 
being increasingly affected by urban development. The Development 
Envelope intersects this linkage around Youle-Dean Road. This 
section is already fragmented by a number of roads including old 
Lord Street and the new Drumpellier Drive and associated kangaroo 
exclusion fencing. (PTA 2020 ref ELA 2020). 

2.3.2. Significant residual impact 
The Proposal will result in the clearing of no more than 17.2 ha of regionally significant bushland 
within the Footprint. Regionally significant bushland is considered to be vegetation in Degraded or 
better condition (PTA 2020). 
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3. Proposed Offset Extents 
3.1. Estimation of offset extent for on-ground management 

wetlands 
Based on a direct land acquisition offset, a 3:1 ratio would be applied, indicating that 5.7 ha of land 
containing existing CCWs and 1.5 ha of land containing existing REWs would need to be provided. 

The Commonwealth Offset Calculator was applied to approximate the extent of an on-ground 
offset required for wetlands at Whiteman Park. The Commonwealth Offset Calculator inputs and 
assumptions have been provided in Table 4 and Appendix A. The assumptions and ratings will 
change depending on the exact nature of the on-ground offset. 

Table 4: Wetland on-ground offset calculations in accordance with the Commonwealth Offsets 
Calculator (Appendix A) 

Criteria Rating Explanation 

Impact Area 

Area (ha) 2.4 Direct impacts to a total of 2.4 ha of wetlands (including three CCWs and one 
REW). 

Quality 4 Quality rated as 4 as impacts to 1.9 ha of wetlands comprised 0.3 ha in 
Excellent condition, 0.6 ha in Good condition; 1.3 ha in Degraded condition 
and 0.2 ha in Completely Degraded condition.  

Total quantum 
of impact (ha) 

0.96 Total quantum of impact based on impacted area extent and condition. 

Offset Area 

Start area (ha) 3.39 Area of wetlands revegetation works calculated to meet 100% of the offset 
requirement, based on a start quality of 3. 

Start quality 3 3 represents the potential start quality of the wetlands in which the on-ground 
offset is to be applied (Degraded-Completely Degraded). This will change 
depending on condition of offset site. 

Future quality 
without offset 

1 It is assumed that without active on-ground measures the quality of the 
wetland will continue to deteriorate due to weed incursion and other 
threatening processes. This will change depending on condition of offset 
site. 

Future quality 
with offset 

5 An on-ground offset that addresses threatening processes (e.g. weed 
incursion, grazing and feral animal predation) and performs planting of native 
species (revegetation) over a period of 10 years is anticipated to increase the 
vegetation and wetland quality to 5 (Good). This will change depending on 
the proposed outcome of the on-ground offset. 

Risk of loss (%) 
without offset 

50 There is a reasonable risk that the offset site could no longer hold any value 
for the protected matter of concern if on-ground management to protect the 
site and revegetation to return some value to the site is not conducted. This is 
due to continuing urban development in the area. 

Risk of loss (%) 
with offset 

10 If on-ground management to protect the site and revegetation to return some 
value to the site is conducted it is considered offset site will continue to hold 
value for the protected matter of concern. 

Confidence in 
result (averted 
loss) (%) 

90 It is considered that there is a high level of confidence that the proposed 
revegetation within the reserve will reduce the level of risk of future 
development or loss via continued degradation. 
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Criteria Rating Explanation 

Confidence in 
result (habitat 
quality) (%) 

80 It is considered that there is a high level of confidence that revegetation efforts 
will result in Good quality vegetation within 10 years as the works will be 
jointly conducted by DBCA, Friends of Bennett Brook and Whiteman Park 
management, who have a proven history of positive environmental outcomes 
through revegetation projects within Bennett Brook and Whiteman Park for 
over 20 years. 

Time over 
which loss is 
averted (years) 

20 Provision of offset for long-term protection.  

Time until 
ecological 
benefit (years) 

10 Provides for up to 10 years for revegetation to reach Good quality. 

Total offset % 
represented by 
on ground 
management 

100 100% of the offset requirement will be achieved.  

3.2. Estimation of offset extent for on-ground management Bush 
Forever 

3.2.1. Direct Land Acquisition 
Based on a direct land acquisition offset, and applying a 2:1 ratio (i.e. assuming that all native 
vegetation was of very high significance), this would require 34.4 ha of existing Bush Forever land 
to be provided. This was the extent of Bush Forever land offset proposed in the Draft Offset 
Strategy. 

Based on a direct land acquisition offset, and applying a variable ratio (i.e. applying the applicable 
ratio as per SPP 2.8 for native vegetation significance), this would indicate that 19.6 ha of existing 
Bush Forever land would need to be provided as an offset, as indicated in Table 5. 

Table 5: Application of SPP 2.8 for Bush Forever Offsets 

Impacted area 
(ha) Impacted Area Condition Applied ratio as per 

SPP 2.8 Area to be offset (ha) 

0.3 Very Good 2 0.6 

0.3 Very Good -Good 1.5 0.45 

3.9 Good 1.5 5.85 

2.1 Good-Degraded 1 2.1 

10.6 Degraded 1 10.6 

Potential extent of offset: 19.6 

3.2.2. On-ground revegetation offset 
An offset ratio of 4:1 has typically been applied for on-ground Bush Forever revegetation offsets 
(pers. comm. Loretta van Gasselt, DPLH Planning Manager Policy), amounting to a 68.8 ha offset 
for the Proposal. The DPLH Planning Manager Policy also indicated that if the on-ground 
management proposal provided sufficient evidence of significant positive environmental outcomes, 
including the extent of offset applied, the start quality of the vegetation, the proposed resultant 
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quality of the rehabilitation works, fencing and other long term protection measures, this ratio may 
be reduced. 

The Commonwealth Offset Calculator could be used to approximate the extent of on-ground Bush 
Forever offset required at Whiteman Park. Table 6 and Appendix A indicate how this could be 
done, including inputs and assumptions. The assumptions and ratings used are likely to change 
following selection of the actual on-ground offset. 

Table 6: Bush Forever on-ground offset calculations in accordance with the Commonwealth Offsets 
Calculator (Appendix A) 

Criteria Rating Explanation 

Impact Area 

Area (ha) 17.2 Direct impacts to a total of 17.2 ha of regionally significant vegetation within 
the Bush Forever site. 

Quality 4 Impacts to 17.2 ha of Bush Forever land comprised of 0.3 ha of Very Good;  
0.3 ha of Very Good - Good ; 3.9 ha of Good; 2.1 ha of Good - Degraded;  
and 10.6 ha in Degraded condition. 

Total quantum 
of impact (ha) 

6.88 Total quantum of impact based on impacted area extent and condition. 

Offset Area 

Start area (ha) 24.25 Area of Bush Forever offset works calculated to meet 100% of the offset 
requirement, based on a start quality of 1. 

Start quality 3 3 represents the potential start quality of the native vegetation in which the 
on-ground offset is to be applied (Degraded-Completely Degraded). This 
will change depending on condition of offset site. 

Future quality 
without offset 

1 It is assumed that without active on-ground management measures the 
quality of the native vegetation will continue to deteriorate due to weed 
incursion and other threatening processes. This will change depending 
on condition of offset site. 

Future quality 
with offset 

5 An on-ground offset that addresses threatening processes (e.g. weed 
incursion, grazing and feral animal predation) and performs planting of 
native species (revegetation) over a period of 10 years is anticipated to 
increase the vegetation and wetland quality to 5 (Good). This will change 
depending on the proposed outcome of the on-ground offset. 

Risk of loss (%) 
without offset 

50 There is a reasonable risk that the offset site could no longer hold any value 
for the protected matter of concern if on-ground management to protect the 
site and revegetation to return some value to the site is not conducted. This 
is due to continuing urban development in the area. 

Risk of loss (%) 
with offset 

10 If on-ground management to protect the site and revegetation to return 
some value to the site is conducted it is considered offset site will continue 
to hold value for the protected matter of concern. 

Confidence in 
result (averted 
loss) (%) 

90 It is considered that there is a high level of confidence that the proposed 
revegetation within the reserve will reduce the level of risk of future 
development or loss via continued degradation. 

Confidence in 
result (habitat 
quality) (%) 

80 It is considered that there is a high level of confidence that revegetation 
efforts will result in Good quality vegetation within 10 years as the works will 
be jointly conducted by DBCA, Friends of Bennett Brook and Whiteman 
Park management, who have a proven history of positive environmental 
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Criteria Rating Explanation 

outcomes through revegetation projects within Bennett Brook and 
Whiteman Park for over 20 years. 

Time over 
which loss is 
averted (years) 

20 Provision of offset for long-term protection.  

Time until 
ecological 
benefit (years) 

10 Provides for up to 10 years for revegetation to reach Good quality. 

Total offset % 
represented by 
on ground 
management 

100 100% of the offset requirement will be achieved.  
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4. Proposed on-ground offsets 
4.1. DBCA Rivers and Estuaries branch proposed offsets 

During a stakeholder meeting held on 1 September 2020 the DBCA Rivers and Estuaries branch, 
in conjunction with Friends of Bennett Brook, proposed a number of potential on-ground offsets 
within the Bennett Brook catchment.  

Table 7 summarises the proposed works in order of DBCA Rivers and Estuaries branch priority. 
Figures representing the areas of proposed works are provided in Appendix B. The DBCA 
indicated a potential seven year period for implementation of management actions but indicated 
that a 10 year on-ground management period would be preferred as ten years was likely to yield a 
significantly better outcome without a substantially larger investment. 

The DBCA provided indicative costings for each of the proposals. The PTA believes that significant 
additional information and analysis is required to determine the extent and nature of the on ground 
offset and associated costs. 

Table 7: DBCA Rivers and Estuaries branch proposals 

Proposal 
ID Proposal Name Start 

condition  

Anticipated 
condition 
following offset 
implementation 

Extent 
of 
offset 
(ha) 

Proximity to impacts 

Site A Marshall Road to 
Railway Crossing 

Completely 
Degraded-
Degraded 

Good 6.4 

Area A forms a portion of 
Bennett Brook that abuts 
the Proposal 
Development Envelope, 
approximately 0.5 km 
west of the future 
Bennett Springs East 
Station.  

Site B CCW UFI 8728 to 
Bennett Brook 

Completely 
Degraded-
Degraded 

Good 5.2 

CCW UFI 8728, will be 
directly impacted by the 
Proposal with 32% of the 
wetland cleared. 
Revegetation and on-
ground management to 
the remaining 68% of the 
wetland. 

Site C South of Mussel Pool Degraded-
Good Good 5.13 

Area C is a portion of 
Bennett Brook (CCW UFI 
15259) located 
approximately 0.5 km 
north of the Proposal’s 
Development Envelope 
and includes MUW UFI 
8727. Neither wetland 
areas is directly impacted 
by the Proposal.  

Site D North of Mussel Pool Good Very good 5.9 This portion of CCW UFI 
15259 (Bennett Brook) is 
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Proposal 
ID Proposal Name Start 

condition  

Anticipated 
condition 
following offset 
implementation 

Extent 
of 
offset 
(ha) 

Proximity to impacts 

not directly impacted by 
the Proposal and is 
located approximately 1.5 
km to the North and 
West of the Proposal’s 
Development Envelope. 

Site E Horse Swamp 
Completely 
Degraded-
Degraded 

Good 8.85 

CCW UFI 8724 abuts the 
Development Envelope 
and while not directly 
impacted this wetland 
has been degrading over 
a number of years. 

Site F Drumpellier Drive 
Wetland 

Good (but 
under 
pressure) 

Good 3.5 

Wetland REW UFI 8678 
will be directly impacted 
by the Proposal and was 
proposed to be offset by 
the PTA due to its values 
being considered to be 
that of a CCW, impacts 
from other developments 
within the area and 
Aboriginal Heritage 
significance. 

4.2. DBCA Wetlands branch proposed offsets 
In the stakeholder meeting referred to in section 4.1, the DBCA Wetlands branch proposed 
potential on-ground offsets for wetlands within Whiteman Park (Table 8). Figures representing the 
proposed areas of works are provided in Appendix B. The DBCA did not have indicative costings, 
areas or conditions of sites but it is noted there are some project areas that overlap, for example 
Horse Swamp and REW UFI 8678. 

The DBCA provided indicative costings for each of the proposals however as stated in section 4.1, 
the PTA believes that significant additional information and analysis is required to determine the 
extent and nature of the on ground offset and associated costs. 

Table 8: DBCA Wetlands branch proposals 
Proposal 
ID Proposal Name Proposed Works  Proximity to impacts 

Site G MUW UFI 8727 Potential works could 
include restoration works 
within wetland MUW UFI 
8727) and rehabilitation/ 
buffering to link to Bennet 
Brook (CCW UFI 8729). 

Both wetlands are within the Proposal 
footprint area. 

Site H CCW UFI 8678 Potential works could 
include restoration (weed 

Wetland REW UFI 8678 will be directly 
impacted by the Proposal and was 
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Proposal 
ID Proposal Name Proposed Works  Proximity to impacts 

control and revegetation) of 
wetland CCW UFI 8678 and 
its buffer. 

proposed to be offset by the PTA due 
to its values being considered to be 
that of a CCW, impacts from other 
developments within the area and 
Aboriginal Heritage significance.  

Site I CCW UFI 8429 Provides opportunity for 
buffering planting around 
the CCW. Potential works 
include restoration (weed 
control and revegetation 
etc.) of wetland and its 
buffer. 

Wetland CCW UFI 8429 will be directly 
impacted by the Proposal and was 
proposed to be offset by the PTA. 

Site J CCW UFI 8724 Potential works include 
improvements to ‘living 
stream’ which could assist 
in improving water quality 
in addition to restoration 
(weed control and 
revegetation) of wetland 
and its buffer. 

Wetland CCW UFI 8724 is not directly 
impacted by the Proposal however is 
within 250 m of the Development 
Envelope. 

4.3. DPLH Whiteman Park support for proposed offsets 
The PTA contacted Whiteman Park Management, who advised that in-principal they would support 
investigating the DBCA proposed projects further in discussion with PTA and/or DBCA and any 
other stakeholders (pers. comm. Steve Lowe, DPLH, Whiteman Park Manager). 

4.4. Bush Forever potential offsets 
The PTA are still working with stakeholders to determine a suitable on-ground offset to 
counterbalance the significant residual impacts to Bush Forever land. The following options, in 
PTA’s current order of preference are: 

1. Continue to work with stakeholders to develop a suitable on-ground offset within Whiteman 
Park that meets both Bush Forever and wetland offset requirements. 

2. Provide an off-site land acquisition offset at one of the advance offset sites allocated to the 
PTA to offset environmental impacts from METRONET Proposals: 

a. Bush Forever site 368, Lowlands Nature Reserve; or 
b. Bush Forever site 77, Keysbrook. 

3. Acquire a privately owned, or other suitable site, in close proximity to Whiteman Park as a 
Bush Forever land offset. 

Table 9 provides a summary of the comparative qualities of the Lowlands Nature Reserve and 
Keysbrook sites as potential Bush Forever land offsets. 
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Table 9: Applicable qualities of Bush Forever site 77, Keysbrook and Bush Forever site 368, Lowlands Nature Reserve as a land offset for Bush Forever 
site 304, Whiteman Park 

Value Bush Forever site 304 (Whiteman Park) Bush Forever site 77, Keysbrook  Bush Forever site 368, Lowlands Nature 
Reserve 

Owner State of Western Australia (WAPC) State of Western Australia (WAPC) State of Western Australia (DBCA) 

Land manager DPLH WAPC (negotiations underway with SSJ to 
manage the site for a period of seven years) DBCA 

MRS Zoning  Parks and Recreation Rural  Parks and Recreation 
Area (ha)  2,801  257 1,138  
Local Government City of Swan Shire of Serpentine Jarrahdale Shire Serpentine Jarrahdale 
IBRA Region Swan Coastal Plain Swan Coastal Plain Swan Coastal Plain 
IBRA Sub region Perth SWA02 Perth SWA02 Perth SWA02 
In proximity to the 
area of impact  N/A The Keysbrook site is located approximately 

64.6 km south of the Proposal. 
The Lowlands site is located approximately 
50 km south of the Proposal. 

Coastal vs Inland 
Environmental 
Values 

Bush Forever site 304 (Whiteman Park) is 
located approximately 17 km inland from the 
coast. 

The Keysbrook Bush Forever site is located 
approximately 12 km inland from the coast. 

The Lowlands Bush Forever site is located 
approximately 14 km inland from the coast. 

Vegetation Complex 
(as described by 
Heddle et al. 1980) 

• Bassendean Complex Central and 
South; 

• Southern River Complex; and 
• Bassendean Complex North. 

• Bassendean Complex Central and 
South; and 

• Southern River Complex 
(approximately 120 ha). 

• Southern River Complex (18.43 ha); 
• Dardanup Complex; 
• Guildford Complex; and 
• Bassendean Complex-Central and 

South Complexes. 

Similar or better 
vegetation condition 
than area impacted. 

Based on survey data (RPS 2020) the 
condition of vegetation within the Footprint is: 

• 0.3 ha - Very Good; 
• 0.3 ha - Very Good-Good; 
• 3.9 ha – Good; 
• 2.1 ha - Good-Degraded; 
• 10.6 ha – Degraded; 
• 37.5 ha - Completely Degraded; and 
• 10.0 ha – Cleared. 

Based on an EVA at the Keysbrook site 
(GHD 2020b) the vegetation condition is:  

• 13.6 ha – Good; 
• 138.6 ha – Degraded; 
• 100.7 ha - Completely Degraded; 

and 
• 4.4 ha - Not rated - Open water. 

Vegetation at the Keysbrook site is 
considered in a similar condition to 
vegetation impacted by the Proposal at Bush 
Forever site 304 (Whiteman Park) as much of 
the Footprint is already cleared or vegetation 
is in predominantly Degraded or worse 

Based on an EVA at the Lowlands site (GHD 
2020a) the vegetation condition is: 

• 712.6 ha - Eucalyptus Banksia 
woodland (EBw) (FCT21a and 23a); 

• 63.2 ha - Allocasuarina Banksia 
woodland (ABw) (FCT21c); 

• 3.3 ha - Banksia ilicifolia woodland 
(Biw) (FCT22); 

• 14.4 ha - Corymbia calophylla open 
woodland (Cw); 

• 143.9 ha - Banksia Kunzea woodland 
(BKw) (FCT21c); 
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Value Bush Forever site 304 (Whiteman Park) Bush Forever site 77, Keysbrook  Bush Forever site 368, Lowlands Nature 
Reserve 

condition. It is also to be noted that given the 
Keysbrook site will be managed by the SSJ, 
and grazing pressures have been removed, 
environmental values of the Keysbrook site 
are anticipated to improve over time. 

• 19.7 ha - Eucalyptus Melaleuca 
woodland (EMw) (FCT4); 

• 36 ha - Eucalyptus rudis forest (Ef) 
(FCT11); 

• 4.8 ha - Melaleuca woodland (Mw) 
(FCT5); 

• 0.6 ha - Tuart woodland (Tw); 
• 120.6 ha - Scattered natives over 

weeds (Sn); and 
• 16.9 ha – Tracks. 

Vegetation at the Lowlands site is considered 
in a similar to better condition to vegetation 
impacted by the Proposal at Bush Forever 
site 304 (Whiteman Park) as much of the 
Footprint is already cleared or vegetation is in 
predominantly Degraded or worse condition. 

Similar habitat 
structure to 
undisturbed 
examples of 
impacted vegetation 
type 

The Proposal’s Footprint contains the 
following broad habitat types: 

• Banksia Woodland; 
• Mixed Eucalyptus/Corymbia 

Woodland; 
• Mixed Banksia/Eucalyptus/Corymbia 

Woodland; 
• Flooded Gum Woodland; 
• Paperbark Woodland; 
• Wetland/water course (open water 

areas); 
• Shrubland; 
• Pine Plantation; 
• Scattered trees/shrubs; 
• Paddock with Eucalyptus/Corymbia; 
• Paddock with Melaleuca; 
• Constructed wetland/drainage; 
• Modified vegetation; 
• Parkland cleared; and 

The Keysbrook site contains the following 
broad habitat types: 

• Mixed Banksia Woodland; 
• Isolated native and planted trees 

over weeds; 
• Wetlands; and 
• Melaleuca over tall shrubland. 

These habitats have been highly disturbed 
due to cattle grazing however this site is no 
longer used for cattle grazing.  

The Lowlands site contains the following 
broad habitat types: 

• Mixed Eucalyptus Banksia 
Woodland; 

• Flooded Gum Melaleuca Woodlands; 
• Riparian; and 
• Pasture with scattered trees. 
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Value Bush Forever site 304 (Whiteman Park) Bush Forever site 77, Keysbrook  Bush Forever site 368, Lowlands Nature 
Reserve 

• Cleared Paddock. 
However it is noted that these habitats are 
highly disturbed due to other infrastructure 
projects in the area.  

Contains additional 
rare or otherwise 
significant species 
and threatened 
species or community 
compared with the 
impact site.  

No significant impacts to any rare or 
otherwise significant species, threatened 
species or community (other than that 
described above) are within the Footprint. 

The Keysbrook site contains the following 
conservation significant species: 

• Central Banksia attenuata - B. 
menziesii woodlands (FCT23a); 

• Astartea aff. fascicularis/ Melaleuca 
species dense shrublands (S01); and 

• Forests and woodlands of deep 
seasonal wetlands (FCT15). 

Hollick (2014) noted that Stylidium 
longitubum (Priority 4) had historically been 
recorded within the survey area. 

The Lowlands site provides the following 
additional conservation significant 
communities 

• Banksia woodlands of the SCP TEC; 
• Low lying Banksia attenuata 

woodlands or shrublands (SCP21c) 
PEC; 

• Banksia dominated woodlands of the 
SCP IBRA region PEC; and 

• Tuart (Eucalyptus gomphocephala) 
woodlands of the SCP PEC. 

Four conservation significant flora have 
historically been recorded within the survey 
area: 

• Caladenia huegelii (listed as 
Endangered under the EPBC Act 
and Critically Endangered under the 
BC Act); 

• Drakaea elastica (listed as 
Endangered under the EPBC Act 
and Critically Endangered under the 
BC Act); 

• Johnsonia pubescens subsp. 
cygnorum (P2) listed by DBCA; and 

• Dillwynia dillwynioides (Priority 3) 
listed by DBCA. 

During the field survey a new location of 
Johnsonia pubescens subsp. cygnorum 
(Priority 2) was recorded. 

Conservation 
significant fauna 
likely to be present 

The Footprint was surveyed and may 
contain: 

• Forest Red-tailed Black Cockatoo; 

The following fauna species were also 
recorded as present or likely to be present at 
the Keysbrook site: 

The Lowlands site contains the following 
conservation significant fauna: 
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Value Bush Forever site 304 (Whiteman Park) Bush Forever site 77, Keysbrook  Bush Forever site 368, Lowlands Nature 
Reserve 

• Carnaby’s Cockatoo; 
• Baudin’s Cockatoo; 
• Quenda; and 
• Rainbow Bee-eater. 

As the Rainbow Bee-eater is common in the 
Whiteman Park area it is not expected to be 
impacted by the Proposal. 

• Forest Red-tailed Black Cockatoo; 
• Carnaby’s Cockatoo; 
• Quenda; and 
• South-western brush-tailed 

phascogale. 

• Black Cockatoo habitat: foraging, 
roosting and breeding (NB the survey 
does not indicate Baudin’s Cockatoo 
onsite) 

Likelihood of occurrence for conservation 
significant fauna in the survey area: 

• Forest Red-tailed Black Cockatoo – 
Known; 

• Carnaby's Cockatoo,  - Known; 
• Chuditch (Dasyurus geoffroii) (a 

single male individual) (Western 
Quoll) – Known; 

• Rakali (Australian water rat) – 
Known; 

• Pouched lamprey – Known; 
• Carters Freshwater Mussel – Known; 
• Quenda (South-western Brown 

Bandicoot) – Known; and 
• Brush-tailed Phascogale – Known. 

Tammar Wallabies (Notamacropus eugenii 
derbianus) have been recorded historically 
on the reserve but not seen for many year 
and considered unlikely to occur 

CCWs and REWs 
present 

Yes, CCWs and REWs are present at 
Whiteman Park. A total of 2.4 ha of CCWs 
and REWs in Excellent to Completely 
Degraded condition will be impacted due to 
the Proposal. 

Yes, CCWs and REWs are present at the 
Keysbrook site in predominantly Good 
condition.   

According to GHD (2020a) and based on the 
DBCA Geomorphic Wetlands SCP database 
(DBCA – 019), there are eight wetlands that 
occur within or intersect the Lowlands site 
including CCW and REWs in predominantly 
Very Good to Good condition. 

Close to or 
contiguous with an 
existing conservation 
area (e.g. Bush 
Forever land). 

Bush Forever site 304 (Whiteman Park) is a 
large Bush Forever site, located in close 
proximity to other Bush Forever sites. The 
Proposal will impact primarily Degraded, 
Completely Degraded and Cleared portion of 
the Bush Forever site 304 (Whiteman Park) 
located predominantly on the site boundary. 

The Keysbrook Bush Forever site 77 
continues to the south of the offset site and is 
located west of Serpentine National Park.  

The Lowlands site does not directly adjoin 
areas of conservation, however the regional 
creek line of the Serpentine River connects 
the Lowlands site to the greater State Forest 
area to the east of Perth. 
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Value Bush Forever site 304 (Whiteman Park) Bush Forever site 77, Keysbrook  Bush Forever site 368, Lowlands Nature 
Reserve 

Likely to enhance 
ecological linkages 
between 
conservation areas. 

Perth Peel Vegetation Connectivity shows 
Bush Forever site 304 (Whiteman Park) is 
part of a large compact or regionally well 
connected area. 
Bush Forever site 304 (Whiteman Park) 
forms part of regionally significant ecological 
linkages including Greenways 32, 39, 21, 40, 
and 38 (Tingay and Associates 1998), which 
extends from Bennett Brook north through 
Whiteman Park to the northern-most part of 
the survey area in Ellenbrook. 

Perth Peel Vegetation Connectivity shows 
the Keysbrook Bush Forever site is part of a 
medium-large compact or regionally well 
connected area. 
Keysbrook forms part of three regionally 
significant ecological linkages, Greenways 
83, 86 and 87 (Tingay and Associates 1998). 
Given the site can be added to the 
conservation estate this will enhance regional 
ecological linkages.  

The Lowlands site is identified within the 
Ecological Linkages of the greater Perth 
Region. Utilising this site as an offset will help 
secure and protect the values of the linkage 
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5. Offset Suitability 
5.1. Application of the WA Environmental Offsets Guidelines offset 

values 
Table 10 summarises how an on-ground offset at Whiteman Park would be relevant and 
proportional to the significance of the environmental values being impacted. These results are 
based on consideration of the values of appropriate offsets listed within the WA Environmental 
Offsets Guidelines (Government of Western Australia 2014a).  

Preliminary justification for the use of on-ground and land acquisition offset sites in accordance 
with the requirements of the WA Offsets Template (Government of Western Australia 2014b) is 
provided in Appendix C.  

Table 10: Evaluation of the on-ground offset at Whiteman Park in accordance with Government of 
Western Australia (2014a) 

Value On-ground management offset at Whiteman Park 

In proximity to the area 
of impact  

The on-ground offset proposals within Whiteman Park are all within 2 km of the area 
of impact.  
Several wetland revegetation works are proposed for wetlands being partially 
impacted by the Proposal, for example CCW UFI 8728 and REW UFI 8678. 

Provides better 
condition / less 
disturbance compared 
with the impacted 
environmental value 

The vegetation impacted by the Proposal is generally in a Degraded to Completely 
Degraded condition. 
Given the proposed on-ground management works are within close proximity to the 
impacted area the intention is to improve the vegetation condition from 
Degraded/Completely Degraded to Good. This is to be achieved by reducing 
threatening processes and revegetation.  

Contains habitat 
structure as similar as 
possible to undisturbed 
examples of the 
vegetation type to be 
impacted 

Several wetland revegetation works are proposed for wetlands being impacted by 
the Proposal, for example CCW UFI 8728 and REW UFI 8678. 
Wetland vegetation impacted by the Proposal ranges in condition from 
Degraded/Completely Degraded to Excellent, with the majority of the vegetation in 
Degraded/Completely Degraded condition. 
The intention of the proposed on-ground management works is to revegetate the 
wetland with locally native species, improve the vegetation condition and return the 
habitat structure to pre-disturbed condition (i.e. return under and middle story layers 
that have been impacted by grazing and other threatening processes).  

Has a better area to 
perimeter ratio than the 
impacted site 

The Proposal is generally clearing edge portions of larger areas of Bush Forever 
land or wetland vegetation.  
Performing revegetation works around a wetland and increasing its buffer will 
provide a better area to perimeter ratio than impacted wetlands, particularly if the 
projects works are conducted at wetlands directly impacted by the Proposal. 
Increasing the buffer around a wetland will help to protect it from edge effects. 

Contains additional rare 
or otherwise significant 
species and threatened 
species or community 
compared with the 
impact site 

As the offset is on-ground management within close proximity to the impacted site it 
will not contain any additional rare or otherwise significant species and threatened 
species or communities. 

Contiguous with an 
existing conservation 
area (e.g. Bush Forever 
land) 

The on-ground offset proposals are all within the Whiteman Park Bush Forever site 
and the Bennett Brook consanguineous wetland suite. 
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Value On-ground management offset at Whiteman Park 

Enhances biological 
corridors or ecological 
linkages between 
conservation areas 

Depending on the on-ground offset proposal selected there is a high likelihood of 
the improvements to the wetland enhancing biological corridors or ecological 
linkages between conservation areas. For example increasing the buffer area 
enhances the connection between the contiguous wetland suites within the area. 

It includes actions to 
address threatening 
processes 

The on-ground offset proposals all include actions to address threatening processes 
such as edge effects, weed encroachment, feral animal behaviour, grazing and 
fragmentation. 

Allows for secure 
management 
arrangements in place 
that will provide for long 
term conservation 

Long-term management of offsets site will be confirmed as part of further 
investigations however these areas are within Whiteman Park and/or Bennett Brook 
which are a part of an important catchment for the Swan River. Offset sites will be 
listed on the offset register. Offset sites will be determined based on the opportunity 
to ensure there is long term conservation. 

5.2. Consistency with Principles of WA Environmental Offsets 
Policy 

Table 11 shows how the six principles of the WA Environmental Offset Policy (Government of 
Western Australia 2011) apply to the proposed on-ground offsets at Whiteman Park. 

Table 11: Principles of the WA Offset Policy (Government of Western Australia 2011) considered in 
development of proposed on-ground offsets at Whiteman Park 

Principle Consideration 

Environmental offsets 
will only be considered 
after avoidance and 
mitigation options have 
been pursued 

The Development Envelope and Footprint has thus far been designed to avoid or 
minimise potential impacts, wherever possible. Ongoing refinements to the Footprint 
may result in further reductions of impacts (i.e. in the positioning of laydown areas, 
etc.). 
The Environmental Review Document (PTA 2020) demonstrates how avoidance 
and minimisation have been applied to the Proposal prior to the application of 
offsets to counterbalance the significant residual impacts.  

Environmental offsets 
are not appropriate for 
all Proposals 

Environmental offsets are considered to be appropriate for this Proposal. This 
Proposal is for a major public works program and all due consideration has been 
given to reducing the environmental impacts. Significant environmental impacts 
remaining to wetlands and Bush Forever land after avoidance and minimisation 
strategies are proposed to be offset. 

Environmental offsets 
will be cost-effective, as 
well as relevant and 
proportionate to the 
significance of the 
environmental value 
being impacted 

An on-ground offset is considered cost-effective as it negates the requirement to 
acquire land within the Perth Metropolitan Area, which is both difficult to obtain 
(especially with similar values to the impact area) and expensive. 
Commonwealth Offsets Calculator and/or ratios stated within Western Australian 
offset guidance documents will be applied to ensure the offset is proportionate to 
the significance of the environmental value being impacted. 

Environmental offsets 
will be based on sound 
environmental 
information and 
knowledge 

The on-ground revegetation works are proposed to be managed by Whiteman Park 
Management or the DBCA in conjunction with Friends of Bennett Brook. These 
groups have worked collaboratively for over 20 years to revegetate degraded 
sections of Bennet Brook, with significant success. These groups have extensive 
knowledge of the area, the impacts and threatening processes and the benefit of 
experience in replanting in the location of the on-ground revegetation works. 

Environmental offsets 
will be applied within a 
framework of adaptive 
management 

While the details of the management of the on-ground revegetation works has yet to 
be determined, given the experience and understanding of the area and similar 
projects conducted by the groups working on the proposed projects the PTA 
anticipate that a framework of adaptive management can be applied. 

Environmental offsets 
will be focused on 
longer-term strategic 
outcomes 

The wetland offset is focused on the long-term preservation and management of the 
wetlands. The proposed on-ground management works are expected to take 10 
years to complete, and will be followed by ongoing maintenace by DPLH, DBCA 
and/or Friends of Bennett Brook. 
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5.3. Other Considerations  
The PTA has consulted with stakeholders and had preliminary consultation with technical experts 
regarding on-ground offset projects. A summary of the on-ground offset to wetlands and Bush 
Forever land in Whiteman Park is provided above, however before committing to any on-ground 
management proposal the following needs to be considered: 

5.3.1. Stakeholder priority 
At this early stage stakeholders have noted Horse Swamp as a priority for management and 
revegetation as this wetland, although a conservation category wetland, is highly degraded and 
under increasing pressure from threatening processes (including weed incursion, grazing, nutrient 
load due to surface water inflow from urbanised areas, falling groundwater levels).  

Although Horse Swamp is a priority for stakeholders, it is to be acknowledged that improving 
environmental values at Horse Swamp will pose technical and management issues that require 
detailed investigation and consultation prior to undertaking any commitment to this potential on-
ground offset. 

5.3.2. Does the on-ground offset proposal constitute an offset? 
On-ground management proposals are for sites within close proximity to the areas of impact and 
for areas of Bennett Brook or within Whiteman Park that are highly degraded and require 
management and revegetation in order to protect and/or improve environmental values. As far as 
the PTA are aware, the on-ground offset works are not within any land managers scope of works 
or funding and therefore issues in these areas may not be addressed without the application of an 
offset.  

At this stage the proposed on-ground offset proposal sites are considered to constitute a genuine 
offset, however this does require further assessment and investigation. 

5.3.3. Is the proposed offset achievable?  
The DBCA and Friends of Bennett Brook have worked in conjunction on projects progressively 
along Bennett Brook and within the Bennett Brook catchment for over 20 years, with positive 
environmental outcomes. There is demonstrable success in achieving revegetation outcomes 
along the riparian zone of Bennett Brook. 

Preliminary discussions indicate that significant environmental outcomes can be achieved through 
the implementation of the proposals outlined in Section 4, however further studies and consultation 
with technical experts are needed to establish whether offset proposal time frames, costs and 
environmental outcomes are achievable. 

5.3.4. What positive environmental outcomes are likely to be achieved?  
Positive environmental outcomes are expected from the proposed on ground offset including 
increasing the vegetation cover and condition through actions to reduce weeds, revegetate the 
understorey and erect fencing. 

5.3.5. Is adequate funding available to implement the offsets? 
Further consultation with technical experts and stakeholders is required to quantify the funding 
required to implement the various offset proposals, however based on indicative costs provided by 
stakeholders METRONET funding is available to implement a suitable on-ground offset. 
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6. Conclusion 
6.1. Conclusions 

The PTA, in consultation with stakeholders, has developed a preliminary offsets strategy that 
considers a list of potential on-ground offsets, within Whiteman Park, capable of counterbalancing 
the significant residual impacts to wetlands and Bush Forever land resulting from the 
implementation of the Malaga to Ellenbrook Rail Extension. 

The PTA provides this paper to demonstrate on-ground offsets are available to counterbalance the 
Proposal’s significant residual impacts to wetlands, and Bush Forever sites, and that these offsets 
are capable of meeting State offset requirements. The PTA has sufficient funds within the 
METRONET budget to implement an offset proposal capable of counterbalancing the Proposal’s 
significant residual impacts to wetlands and Bush Forever land. 

Horse Swamp has been nominated by stakeholders as a priority for improvement of environmental 
values, however while revegetation and other works proposed could certainly provide a net 
environmental benefit to Whiteman Park, further investigation and consultation is required to 
ensure works at Horse Swamp can deliver the best environmental outcome for available offset 
funds expended by the PTA.  

There is a history of similar works conducted at wetlands by DPLH, DBCA and Friends of Bennett 
Brook with proven long-term success. The PTA are confident that a suitable on-ground offset for 
wetlands can be implemented. If a suitable on-ground offset cannot be established for Bush 
Forever land, the PTA will continue to pursue a land acquisition offset to counterbalance the 
Proposal’s significant residual impacts to Bush Forever land. 

6.2. Recommendations and Further Works 
Before any decisions can be made regarding wetland and Bush Forever on-ground offsets the 
following is recommended: 

1. The PTA consult with technical experts in wetland and native vegetation revegetation works 
regarding the feasibility and design of the proposed on-ground offsets. 

2. The PTA setup a working group including stakeholders and technical experts whose role is 
to review potential offsets, obtain further details (costings, time frame, clarify/quantify 
environmental outcomes) and ensure the proposed on-ground offsets meet the criteria of 
an offset. 
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Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence in 
result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0
Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 
offset (scale 

of 0-10)

17.2 Hectares
Risk of loss 

(%) without 
offset

50%
Risk of loss 
(%) with 

offset
10%

4 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

12.1
Future area 
with offset 
(adjusted 
hectares)

21.8

6.88 Adjusted 
hectares

Time until 
ecological 

benefit
10

Start quality 
(scale of 0-

10)
3

Future quality 
without offset 
(scale of 0-10)

1

Future 
quality with 
offset (scale 

of 0-10)

5 4.00 80% 3.20 2.84

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence in 
result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

6.88 100.03%

0

Protected matter attributes

$0.00

$0.00

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 6.88 Yes $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start valueTime horizon 
(years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes Impacts to 17.2 ha 
of Bush Forever

Area Impacts to 17.2 ha of 
Bush Forever 
comprised of:

0.3 ha of Very Good; 
0.3 ha of Very Good - 

Good ; 3.9 ha of 
Good; 

2.1 ha of Good - 
Degraded;  and

10.6 ha  Degraded 
condition

Area of habitat

Threatened species habitat

Adjusted 
hectares

On ground 
management and 

revegetation
100.03% Yes6.88

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Native vegetation

Endangered

1.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but 
no change in extent

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without offset

Area of community

Yes 6.88

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

9.70 90% 8.73

Net present value 

6.88

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

24.25Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 
years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($) Other compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

$0.00 $0.00

No

No

No

$0.00 $0.00
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Offset Calculation - Rehabilitation Bush Forever

Field Name Description Field Name

IUCN Criteria The IUCN criteria for the value being impacted

This assessment is for native vegetation within the Bush Forever site. 1.2% - assumes the 
offset mitigates the loss of native/riparian vegetation that comprises foraging habitat for 
Carnaby's Cockatoo (Endangered under EPBC Act), which has annual probability of extinction 
1.2%

Area of impact (habitat/community) or Quantum of impact (features/individuals) The area of habitat/community impacted or number of features/individuals impacted 17.2 ha - represents impacts to regionaly significant bushland

Quality of impacted area (habitat/community)
The quality score for area of habitat/community being impacted - a measure of how well a 
particular site supports a particular threatened species or ecological community and 
contributes to its ongoing viability

4 - Native vegetation condition ranges from Completely Degraded to Very Good condition, 
however the majority of the vegetation is in Completely Degraded to Degraded

Time over which loss is averted (habitat/community) This describes the timeframe over which changes in the level of risk to the proposed offset site 
can be considered and quantified

20 year - The on-ground management and revegetation works will be conducted at a site with 
pre-existing conservation status (Bush Forever, Parks and Reserve). Works will be conducted 
over a 10 year period but the site will continue to be maintained following the on-ground 
management and revegetation works and therefore the maximum of 20 years is applied.

Time until ecological benefit (habitat/community) or Time horizon (features/individuals)
This describes the estimated time (in years) that it will take for the main benefit of the quality 
(habitat/community) or value (features/individuals) improvement of the proposed offset to be 
realised

10 year - Provides for up to 10 years for revegetation to reach Good quality

Start area (habitat/community) or Start value (features/individuals) The area of habitat/community or number of features/individuals proposed to offset the impacts Reverse-calculated using the 'what if' function to achieve 100% offset based on assumptions

Start quality (habitat/community)
The quality score for the area of habitat/community proposed as an offset - a measure of how 
well a particular site supports a particular threatened species or ecological community and 
contributes to its ongoing viability

3 - Native vegetation condition is assumed to be Degraded to Completely Degraded prior to 
revegetation (TBA - this may change depending on condition of proposed offset site)

Future quality without offset (habitat/community) or Future value without offset 
(features/individuals)

The predicted future quality score (habitat/community) or value (features/individuals) of the 
proposed offset site without the offset

1 - Native vegetation condition would continue to degraded without revegetation or 
management actions due to the increasing threats from urbanisation in the area (TBA - this 
may change depending on condition of proposed offset site)

Future quality with offset (habitat/community) or Future value with offset (features/individuals) The predicted future quality score (habitat/community) or value (features/individuals) of the 
proposed offset site with the offset

5 - Revegetation efforts from Degraded to Completely Degraded condition are unlikely to 
surpass Good condition (TBA - this may change depending on the revegetation and 
management measures proposed)

Risk of loss (%) without offset (habitat/community)
This describes the chance that the habitat/community on the proposed offset site will be 
completely lost (i.e. no longer hold any value for the protected matter of concern) over the 
foreseeable future without an offset

50% - There is a reasonable risk that the offset site could no longer hold any value for the 
protected matter of concern if on-ground management to protect the site and revegetation to 
return some value to the site is not conducted. This is due to continuing urban development in 
the area (TBA - this may change depending on the vesting of the proposed offset site)

Risk of loss (%) with offset (habitat/community)
This describes the chance that the habitat/community on the proposed offset site will be 
completely lost (i.e. no longer hold any value for the protected matter of concern) over the 
foreseeable future with an offset

10% - If on-ground management to protect the site and revegetation to return some value to 
the site is conducted it is considered offset site will continute to hold value for the protected 
matter of concern

Confidence in result (%) – risk of loss (habitat/community) The capacity of measures to mitigate risk of loss of the proposed offset site
90% - It is considered that there is a high level of confidence that the proposed revegetation 
within the reserve will reduce the level of risk of future development or loss via continued 
degradation.

Confidence in result (%) – Change in quality (habitat/community) or Change in value 
(features/individuals)

The level of certainty about the successful achievement of the proposed change in quality 
(habitat/community) or value (features/individuals)

80% - It is considered that there is a high level of confidence that revegetation efforts will result 
in Good quality vegetation within 10 years as the works will be jointly conducted by DBCA, 
Friends of Bennett Brook and Whiteman Park management, who have a proven history of 
positive environmental outcomes throuhg revegetation projects within Bennett Brook and 
Whiteman Park for over 20 years (TBA - this may change depending on the revegetation 
and management measures proposed).

% of impact offset % of the significant residual impact that would be offset by the proposed offset (note: the offset 
calculations combined should equate to 100% for each residual impact)

100% - reverse-calculated using the 'what if' function to achieve 100% offset based on 
assumptions.

Other comments Include here any relevant additional comments (e.g. the size of offset required to offset 100% 
of the residual impacts) n/a
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Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence in 
result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0
Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 
offset (scale 

of 0-10)

2.4 Hectares
Risk of loss 

(%) without 
offset

50%
Risk of loss 
(%) with 

offset
10%

4 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

1.7
Future area 
with offset 
(adjusted 
hectares)

3.1

0.96 Adjusted 
hectares

Time until 
ecological 

benefit
10

Start quality 
(scale of 0-

10)
3

Future quality 
without offset 
(scale of 0-10)

1

Future 
quality with 
offset (scale 

of 0-10)

5 4.00 80% 3.20 2.84

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw 
gain

Confidence in 
result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

0.96 100.22%

$0.00 $0.00 $0.00

Area of community 0 $0.00 $0.00

$0.00 N/A $0.00

Condition of habitat 0 $0.00 $0.00

$0.00 $0.00

Number of features 0 $0.00 $0.00

$0.00

Mortality rate 0 $0.00 $0.00

 Cost ($)

Direct offset ($) Other compensatory 
measures ($) Total ($)

Birth rate 0 $0.00

Su
m

m
ar

y

Protected matter attributes Quantum of impact

Net 
present 
value of 

offset

% of impact offset Direct offset adequate?

Number of individuals 0

Area of habitat 0.96 Yes

Summary

Number of individuals
e.g. Individual plants/animals No

Number of individuals
e.g. Individual plants/animals No

Mortality rate
e.g Change in number of road kills 
per year No

Mortality rate
e.g Change in number of road kills 
per year No

Birth rate
e.g. Change in nest success No

Birth rate
e.g. Change in nest success No

Threatened species Threatened species

No

Condition of habitat
Change in habitat condition, but 
no change in extent No

Condition of habitat
Change in habitat condition, but no 
change in extent

Number of features
e.g. Nest hollows, habitat trees

Number of features
e.g. Nest hollows, habitat trees

20 Start area 
(hectares) 3.39

Protected matter attributes Quantum of impact Protected matter attributes
Total 

quantum of 
impact

Time horizon 
(years) Start value Future value without 

offset
Future value with 

offset Net present value 

Threatened species habitat Threatened species habitat

Area of habitat Yes Impacts to 2.4 ha 
of wetlands

Area
Impacts to 1.9 ha of 
CCWs comprised:

0.5 ha Good;
1.2 ha Degraded; and

0.2 ha Completely 
Degraded condition;

Impacts to 0.5 ha as a 
portion of one REW 

comprised:
0.3 Excellent ;  
0.1 Good; and 
0.1 Degraded 

condition   

Area of habitat Yes 0.96 YesQuality 

Total quantum of 
impact

0.96 100.22%

1.36 90% 1.22 0.96

Adjusted 
hectares

On ground 
management and 

revegetation

Time over 
which loss is 

averted (max. 
20 years)

Quality

Total quantum of 
impact

Start area 
(hectares)

No

Risk-related 
time horizon 

(max. 20 
years)

Future area and 
quality with offset

Net present value 
(adjusted hectares)

Ecological communities Ecological Communities

Impact calculator Offset calculator

Im
pa

ct
 c

al
cu

la
to

r

Protected matter attributes Quantum of impact

O
ff

se
t c

al
cu

la
to

r

Protected matter attributes
Total 

quantum of 
impact

Area of community No

Area

Area of community

Time horizon 
(years)

Start area and 
quality

Future area and 
quality without offset

Drop-down list
Name Wetlands

EPBC Act status Endangered
Calculated output

Annual probability of extinction 1.2%
Based on IUCN category definitions

Not applicable to attribute

For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 
2 October 2012 Key to Cell Colours
This guide relies on Macros being enabled in your browser.

User input required
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Offset Calculation - Rehabilitation Wetlands

Field Name Description Field Name

IUCN Criteria The IUCN criteria for the value being impacted
This assessment is for wetlands and riparian vegetation. 1.2% - assumes the offset mitigates 
the loss of native/riparian vegetation that comprises foraging habitat for Carnaby's Cockatoo 
(Endangered under EPBC Act), which has annual probability of extinction 1.2%

Area of impact (habitat/community) or Quantum of impact (features/individuals) The area of habitat/community impacted or number of features/individuals impacted 2.4 ha - represents impacts to wetlands

Quality of impacted area (habitat/community)
The quality score for area of habitat/community being impacted - a measure of how well a 
particular site supports a particular threatened species or ecological community and 
contributes to its ongoing viability

4 - Generally Completely Degraded to Degraded condition

Time over which loss is averted (habitat/community) This describes the timeframe over which changes in the level of risk to the proposed offset site 
can be considered and quantified

20 year - The on-ground management and revegetation works will be conducted at a site with 
pre-existing conservation status (Bush Forever, Parks and Reserve). Works will be conducted 
over a 10 year period but the site will continue to be maintained following the on-ground 
management and revegetation works and therefore the maximum of 20 years is applied.

Time until ecological benefit (habitat/community) or Time horizon (features/individuals)
This describes the estimated time (in years) that it will take for the main benefit of the quality 
(habitat/community) or value (features/individuals) improvement of the proposed offset to be 
realised

10 year - Provides for up to 10 years for revegetation to reach Good quality

Start area (habitat/community) or Start value (features/individuals) The area of habitat/community or number of features/individuals proposed to offset the impacts Reverse-calculated using the 'what if' function to achieve 100% offset based on assumptions

Start quality (habitat/community)
The quality score for the area of habitat/community proposed as an offset - a measure of how 
well a particular site supports a particular threatened species or ecological community and 
contributes to its ongoing viability

3 - Native vegetation condition is assumed to be Degraded to Completely Degraded prior to 
revegetation (TBA - this may change depending on condition of proposed offset site)

Future quality without offset (habitat/community) or Future value without offset 
(features/individuals)

The predicted future quality score (habitat/community) or value (features/individuals) of the 
proposed offset site without the offset

1 - Native vegetation condition would continue to degraded without revegetation or 
management actions due to the increasing threats from urbanisation in the area (TBA - this 
may change depending on condition of proposed offset site)

Future quality with offset (habitat/community) or Future value with offset (features/individuals) The predicted future quality score (habitat/community) or value (features/individuals) of the 
proposed offset site with the offset

5 - Revegetation efforts from Degraded to Completely Degraded condition are unlikely to 
surpass Good condition (TBA - this may change depending on the revegetation and 
management measures proposed)

Risk of loss (%) without offset (habitat/community)
This describes the chance that the habitat/community on the proposed offset site will be 
completely lost (i.e. no longer hold any value for the protected matter of concern) over the 
foreseeable future without an offset

50% - There is a reasonable risk that the offset site could no longer hold any value for the 
protected matter of concern if on-ground management to protect the site and revegetation to 
return some value to the site is not conducted. This is due to continuing urban development in 
the area (TBA - this may change depending on the vesting of the proposed offset site)

Risk of loss (%) with offset (habitat/community)
This describes the chance that the habitat/community on the proposed offset site will be 
completely lost (i.e. no longer hold any value for the protected matter of concern) over the 
foreseeable future with an offset

10% - If on-ground management to protect the site and revegetation to return some value to 
the site is conducted it is considered offset site will continute to hold value for the protected 
matter of concern

Confidence in result (%) – risk of loss (habitat/community) The capacity of measures to mitigate risk of loss of the proposed offset site
90% - It is considered that there is a high level of confidence that the proposed revegetation 
within the reserve will reduce the level of risk of future development or loss via continued 
degradation.

Confidence in result (%) – Change in quality (habitat/community) or Change in value 
(features/individuals)

The level of certainty about the successful achievement of the proposed change in quality 
(habitat/community) or value (features/individuals)

80% - It is considered that there is a high level of confidence that revegetation efforts will result 
in Good quality vegetation within 10 years as the works will be jointly conducted by DBCA, 
Friends of Bennett Brook and Whiteman Park management, who have a proven history of 
positive environmental outcomes throuhg revegetation projects within Bennett Brook and 
Whiteman Park for over 20 years (TBA - this may change depending on the revegetation 
and management measures proposed).

% of impact offset % of the significant residual impact that would be offset by the proposed offset (note: the offset 
calculations combined should equate to 100% for each residual impact)

100% - reverse-calculated using the 'what if' function to achieve 100% offset based on 
assumptions.

Other comments Include here any relevant additional comments (e.g. the size of offset required to offset 100% 
of the residual impacts) n/a



 

 

Appendix B – Proposed offset sites 



Bush Forever and 
Wetland Classification  



Overview map and 
proposed offset areas



STATUS

Condition: Completely 
Degraded - Degraded

Area: 6.4 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• Banks 6 plants/m² 
• Floodplain 4 plants/m² 
• Infill planting (10% and 5% 

-progressively reducing )

Site A: Marshall Road 
to Railway Crossing



STATUS

Condition: Completely 
Degraded - Degraded

Area: 6.4 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• Banks 6 plants/m² 
• Floodplain 4 plants/m² 
• Infill planting (10% and 5% 

-progressively reducing )

ISSUES
• Invasive weeds-locally and 

down stream source
• Poor understory 

composition 
• Sedimentation- drainage 

area
• Grazing
• Edge effects
• Feral predators

Site A: Marshall Road 
to Railway Crossing



STATUS

Condition: Completely 
Degraded - Degraded

Area: 6.4 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• Banks 6 plants/m² 
• Floodplain 4 plants/m² 
• Infill planting (10% and 5% 

-progressively reducing )

ISSUES
• Invasive weeds-locally and 

down stream source
• Poor understory 

composition 
• Sedimentation- drainage 

area
• Grazing
• Edge effects
• Feral predators

INDICATIVE PROJECT COSTS

Weed Control: $164,864

Plants: $511,955

Planting Labour: $301,150

Fence: ?

Salary: $160,000 (0.2FTE)

Total Cost : $1,139,000

ENVIRONMENTAL OUTCOMES 

Condition: Good 
• Removal of invasive weeds 

(blackberry, arum lily, weedy sedges, 
grasses…)

• Erosion prevention and reduced 
sediment impacts to waterway

• Increased habitat for quenda, 
mussels, fish and water birds

• Increased filtering of water through 
wetland vegetation 

• Enhanced corridor from Whiteman 
Park to the Swan River

Site A: Marshall Road 
to Railway Crossing



STATUS

Condition: Completely 
Degraded -Degraded 

Area: 5.2Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² all zones
• Infill planting (40%, 

30%,20%,10% and 5% -
progressively reducing )

Site B: Conservation Category 
Wetland to Brook 



STATUS

Condition: Completely 
Degraded -Degraded 

Area: 5.2Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² all zones
• Infill planting (40%, 

30%,20%,10% and 5% -
progressively reducing )

ISSUES
• Invasive weeds
• Reduced water to 

wetland 
• Poor understorey 

composition 
• Impact to fauna 

movement from wetland 
to brook

• Grazing
• Edge effects
• Feral predators

Site B: Conservation Category 
Wetland to Brook 



STATUS

Condition: Completely 
Degraded -Degraded 

Area: 5.2Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² all zones
• Infill planting (40%, 

30%,20%,10% and 5% -
progressively reducing )

ISSUES
• Invasive weeds
• Reduced water to 

wetland 
• Poor understorey 

composition 
• Impact to fauna 

movement from wetland 
to brook

• Grazing
• Edge effects
• Feral predators

INDICATIVE PROJECT COSTS

Weed Control: $84,484

Plants: $563,244

Planting Labour: $306,920

Fence: ?

Watering: ?

Salary: $160,000 (0.2FTE)

Total Cost : $1,115,000

Site B: Conservation Category 
Wetland to Brook 

ENVIRONMENTAL OUTCOMES 

Condition: Good 
• Removal of invasive weeds (woody 

weeds, arum lily, cape tulip, grasses)
• Preventing erosion and reduced 

sediment impacts to waterway
• Increased habitat and protection  for 

quenda, mussels, fish and water birds
• Improved resilience through 

extension of buffer
• Increased filtering of water through 

wetland vegetation 
• Increased area of black cockatoo 

habitat 
• Enhanced corridor from Whiteman 

Park to the Swan River



STATUS

Condition: Degraded - Good

Area: 5.13Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• Banks 6 plants/m² 
• Floodplain 4 plants/m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

Site C: South of Mussel Pool



STATUS

Condition: Degraded - Good

Area: 5.13Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• Banks 6 plants/m² 
• Floodplain 4 plants/m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

ISSUES
• Invasive weeds
• Poor understorey 

composition 
• Bank erosion
• Edge effects
• Reduced protection for 

fauna
• Feral predators

Site C: South of Mussel Pool



STATUS

Condition: Degraded - Good

Area: 5.13Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• Banks 6 plants/m² 
• Floodplain 4 plants/m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

ISSUES
• Invasive weeds
• Poor understorey 

composition 
• Bank erosion
• Edge effects
• Reduced protection for 

fauna
• Feral predators

INDICATIVE PROJECT COSTS

Weed Control: $134,710

Plants: $369,358

Planting Labour: $270,399

Fence: ?

Salary: $160,000 (0.2FTE)

Total Cost : $935,000

Site C: South of Mussel Pool
ENVIRONMENTAL OUTCOMES 

Condition: Good 
• Removal of invasive weeds (blackberry, 

arum lily, woody weeds, weedy sedges, 
grasses…)

• Erosion prevention and reduced sediment 
impacts to waterway

• Increased habitat for quenda, turtles, 
mussels, fish and water birds

• Reduced competition to native vegetation 
• Increased filtering of water through wetland 

vegetation 
• Increased area of black cockatoo habitat 
• Enhanced corridor from Whiteman Park to 

the Swan River



STATUS

Condition: Good

Area: 5.9 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² 
• Infill planting (10% and 

5% -progressively 
reducing )

Site D: North of Mussel Pool



STATUS

Condition: Good

Area: 5.9 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² 
• Infill planting (10% and 

5% -progressively 
reducing )

ISSUES
• Scattered invasive weeds
• Edge effects
• Feral predators

Site D: North of Mussel Pool



STATUS

Condition: Good

Area: 5.9 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² 
• Infill planting (10% and 

5% -progressively 
reducing )

ISSUES
• Scattered invasive weeds
• Edge effects
• Feral predators

INDICATIVE PROJECT COSTS

Weed Control: $25,850

Plants: $154,340

Planting Labour: $109,016

Fence: ?

Salary: $80,000 (0.1FTE)

Total Cost : $370,000

ENVIRONMENTAL OUTCOMES 

Condition:  Very Good 
• Removal of invasive weeds (arum lily, 

weedy sedges and grasses)
• Increased habitat for turtles, mussels, 

fish, quenda and water birds 
• Reduced competition to native 

vegetation 
• Improved resilience through 

extension of buffer
• Increased filtering of water through 

wetland vegetation 
• Enhanced corridor from Whiteman 

Park to the Swan River

Site D: North of Mussel Pool



STATUS

Condition: Completely 
Degraded - Degraded

Overall Area: 33 Ha

Rehab Area: 8.85 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

Site E: Horse Swamp



STATUS

Condition: Completely 
Degraded - Degraded

Overall Area: 33 Ha

Rehab Area: 8.85 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

ISSUES
• Invasive weeds
• Reduced water due to drying 

climate
• Impacts from drainage water
• Retention of tannins in water 
• Lack of and poor understorey 

composition 
• Lack of buffer vegetation 
• Feral predators
• Grazing by kangaroos and 

rabbits 
• Soil compaction
• Edge effects

Site E: Horse Swamp



STATUS

Condition: Completely 
Degraded - Degraded

Overall Area: 33 Ha

Rehab Area: 8.85 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants/m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

ISSUES
• Invasive weeds
• Reduced water due to drying 

climate
• Impacts from drainage water
• Retention of tannins in water 
• Lack of and poor understorey 

composition 
• Lack of buffer vegetation 
• Feral predators
• Grazing by kangaroos and 

rabbits 
• Soil compaction
• Edge effects

INDICATIVE PROJECT COSTS

Weed Control: $161,795

Plants: $842,520

Planting Labour: $594,720

Feral Fence: $202,121

Salary: $160,000 (0.2FTE)

Total Cost : $1,962,000

Cost based on 7 years but 10 
years is preferred

Site E: Horse SwampENVIRONMENTAL OUTCOMES 

Condition: Good *
• Removal of invasive weeds 

(woody weeds, cotton bush, 
cape tulip, arum lily, stinkwort
and grasses)

• Increased habitat and 
protection for turtles, water 
birds and quenda 

• Increased biodiversity
• Protected area for 

reintroduction of Western 
Swamp Tortoise 

• Increased filtering of water 
through wetland vegetation 

• Reduced grazing pressure



STATUS

Condition: Good 

but under pressure 

Area: 3.5 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants per m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

Site F: Drumpellier Drive 
Wetland



STATUS

Condition: Good 

but under pressure 

Area: 3.5 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants per m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

ISSUES
• Fragmented by 

development 
• Small area and no buffer
• Invasive weeds
• Proximity to road 
• Edge effects
• Feral predators

Site F: Drumpellier Drive 
Wetland



STATUS

Condition: Good 

but under pressure 

Area: 3.5 Ha

WORKS PLAN
7-year program

• Weed removal all years
• Staged planting (different  

zones)
• 4 plants per m² 
• Infill planting (20%,10% 

and 5% -progressively 
reducing )

ISSUES
• Fragmented by 

development 
• Small area and no buffer
• Invasive weeds
• Proximity to road 
• Edge effects
• Feral predators

Site F: Drumpellier Drive 
Wetland

INDICATIVE PROJECT COSTS

Weed Control: $23,421

Plants: $137,700

Planting Labour: $101,250

Fence: ?

Salary: $40,000 (0.05FTE)

Total Cost : $303,000

ENVIRONMENTAL OUTCOMES 

Condition: Good 
• Removal of invasive weeds 
• Increased habitat for fauna
• Increased biodiversity
• Increased filtering of water 

through wetland vegetation
• Improved resilience through 

extension of buffer



Potential Wetland On-site Restoration Projects - Whiteman Park 
 

Site G 

            
 
Figure 1 above shows blue (MUW) boundary mapping for UFI 8727 which overlay update 
WESCP mapping that show yellow shading (REW) and green (CCW). 
Green outline in figure above is CCW 8729 (Bennett Brook), and WESCP mapping (CCW) for 
Bennett Brook (GWSCP UFI 15259) are also indicated, as are Development Envelope (pink) and 
indicative disturbance footprint (yellow). Also shows Quenda location (pink dot) as mapped in 
corporate records –  
Potential works could include restoration works within wetland and rehabilitation/buffering 
to link to Bennet Brook  



 

Site H 

 

      
 

 
 
Figure 2 above shows recent WESCP mapping (CCW) for GWSCP UFI 8678 and 
Development Envelope (pink) and indicative disturbance footprint (yellow) impacting most 
of this wetland.  
 
Potential works could include restoration (weed control and revegetation) of wetland and 
its buffer. 



 

Site I 
 
 

 
 
Figure 3  UFI 8429 provides opportunity for buffering planting around the CCW. The 
Development Area (pink outline) directly impacts the south and western sides of the 
wetland. 
 
Potential works include restoration (weed control and revegetation etc.) of wetland and its 
buffer. 
 
 
 

 
 

  



Site J 
 

      
Figure 4 above shows 2017 mapping for Horse Swamp UFI 8724 
Aerial photography and previous site visits by DBCA indicate that the boundary mapping for UFI 
8724 has been expanded to the north in the WESCP mapping. The boundary of UFI 8724 should 
likely be updated to include the vegetated area to the east of the wetland, which has been mapped 
as containing wetland associated flora. 
Potential works include improvements to ‘living stream’ which could assist in improving 
water quality in addition to restoration (weed control and revegetation) of wetland and its 
buffer. 
 



 

 

Appendix C – WA Offsets Template 



Avoid and minimise Rehabilitation Type Likely Rehab Success Type Risk Likely offset success Time Lag Offset Quantification
Avoid:
• The Proposal design has been developed in order to avoid clearing of CCW in 
Good – Degraded condition wherever practicable.
• The Proposal was designed to ensure CCW UFI 8724 (Horse Swamp) was 
outside the Development Envelope.
• Adjustments to the Development Envelope have been implemented to avoid 
impacts to wetland habitats along the Development Envelope, including the 
inclusion of a NVRA within the Development Envelope to apply a 50 m 
precautionary buffer from the maximum known extent of Horse Swamp.
• Establishment of NVRAs within the Development Envelope to reduce the 
impacts on native vegetation and avoid clearing CCWs, including UFI 8417.
• The PTA will further investigate avoiding areas of CCWs during the detailed 
design phase, where practicable. 
• Avoidance of dewatering during construction, where practicable and 
consistent with construction requirements, will continue to be investigated 
through design and construction methodology.
• Impacts will be avoided as much as practicable by placing the bores away from 
sensitive receptors.
• Where practicable, the design will remain above the water table.
• No chemicals and/or fuel will be stored or transferred within DPWSA P1 or 
wellhead protection zones; the Gnangara UWPCA in the northern portion of the 
Development Envelope; or 50 m of existing waterways or wetlands.
• Where practicable, construction chemicals that are biodegradable and/or less 
hazardous will be used.
Minimise:
• The Development Envelope and the Footprint have been amended in order to 
minimise impacts on several CCWs along the alignment.
• Impacts to Bennett Brook have been minimised by minimising the width at 
which the Development Envelope intersects Bennett Brook.

Whiteman Park is 
WAPC owned land 
and classified as a 
Bush Forever site, 
however due to 
urbanisation in the 
area there is a 
moderate risk to some 
of the proposed offset 
areas.
Bennett Brook and 
conservation category 
wetlands are 
considered to be low 
risk due to their 
conservation values.

Extent
Clearing of 17.2 ha of regionally significant bushland in 
Bush Forever site 304 (Whiteman Park) within the  
Footprint.
Quality
The 17.2 ha is comprised: 
• 10.6 ha of Degraded vegetation; 
• 2.1 ha of Good to Degraded vegetation.;
• 3.9 ha of Good vegetation;
• 0.3 ha of Very Good to Good vegetation; and
• 0.3 ha of Very Good vegetation.
(10 ha of vegetation is Cleared and 37.5 ha of vegetation 
is in a Completely Degraded condition.)
Conservation Significance
Bush Forever vegetation is considered regionally 
significant bushland by the State. 
Land Tenure
State/Unallocated Crown Land (UCL) (not currently 
managed for conservation). 
Time Scale
Permanent

According to the agreed significance framework, residual 
impact is considered significant due to the general high 
conservation significance of the vegetation in Bush 
Forever, which supports flora and fauna, TECs/PECs, 
Black Cockatoos, wetlands and provides ecological links. 

Extent
The Proposal may result in significant residual impacts to 
1.9 ha of CCWs and 0.5 ha to one REW - UFI 8678.
Quality
1.9 ha of CCWs comprising: 0.5 ha in Good condition, 1.1 
ha in Degraded condition and  0.3 ha in Completely 
Degraded condition.
0.5 ha of UFI 8678, comprised of 0.3 ha in Excellent 
condition, 0.1 ha in Good condition and 0.1 ha in 
Degraded condition.
Conservation Significance
CCWs are wetlands which support a high level of 
attributes and functions and are considered significant at 
State level. 
Due to the Excellent quality vegetation within UFI 8678, 
previous impacts and Aboriginal heritage listing, this 
impact is considered significant. 
Land Tenure
State
Time Scale
Permanent

According to the agreed significance framework, residual 
impact is considered significant due to the general high 
conservation significance of CCWs and the high 
conservation significance of REW UFI 8678. 

Potential impacts to 1.9 ha of Conservation 
Category Wetlands (CCWs), comprised of 0.5 
ha of riparian vegetation in Good condition; 1.1 
ha in Degraded condition and 0.3 ha in 
Completely Degraded condition. The CCWs 
were assessed to be in predominantly Good 
condition. 
Potential significant residual impact to 0.5 ha 
of one Resource Enhancement Wetland (REW), 
UFI 8678, comprised of 0.3 ha in Excellent 
condition, 0.1 ha in Good condition and 0.1 ha 
in Degraded condition. 

Can the environmental values 
be rehabilitated/Evidence?
Riparian vegetation along 
Bennett Brook can be 
revegetated.
Proven success of similar 
works along Bennett Brook by 
DBCA and Friends of Bennett 
Brook.
Operator experience in 
undertaking rehabilitation?
DBCA and Friends of Bennett 
Brook have worked on similar 
projects with proven success 
for over 20 years. There is 
confidence the revegetation 
works can be successful.
What is the type of 
vegetation being 
rehabilitated?
Native riparian vegetation. 
Details of the plants to be 
used can be provided once 
the offset has been selected.
Time lag?
The time lag from 
commencement of the offset 
until ecological values are 
improved is expected to be 7 
to 10 years.
Credibility of the 
rehabilitation proposed 
(evidence of demonstrated 
success).
DBCA and Friends of Bennett 
Brook have worked on similar 
projects with proven success 
for over 20 years. Specific 
evidence of credibility of 
rehabilitation prosed can be 
clarified once the offset has 
been chosen.

Land offset:
To offset the clearing of clearing of 17.2 ha of 
regionally significant bushland in Bush Forever site 304 
(Whiteman Park), the PTA propose to manage 34.4 ha 
of existing Bush Forever at the Keysbrook or Lowlands 
Bush Forever Site. The PTA proposes to provide 
funding for seven years of on-ground management at 
the offset site. 
The application of management measures to an area 
of existing Bush Forever site (in particular those that 
do not have existing active conservation management) 
is cost effective and is relevant to the impact. 

On-ground management offset:
The offset  quantity will be dependent upon the 
specific offset selected.
The use of Bush Forever policy ratio's of land 
rehabilitated compared to land impacted will be 
guided by the Commonwealth offsets Calculator (but 
reduced taking into account the value of the  
rehabilitation works).

Clearing of 17.2 ha of regionally significant 
bushland within Bush Forever site 304 
(Whiteman Park) within the Proposal 
Footprint.

Land offset:
No time lag - Site has 
already been acquired.  
Ecological benefit has 
been realised through 
State purchase. 
Rezoning to Parks and 
Recreation and its Bush 
Forever status will 
provide ecological 
benefit. Proposed 
funding to the Shire of 
Serpentine Jarrahdale 
to provide on-ground 
management works will 
begin once the 
arrangement between 
agencies has been 
finalised.   

On-ground 
management offset:
7-10 years for wetland 
vegetation  
quality/condition to 
improve. 
Fencing will provide 
immediate benefit.

Land offset:
What is the type of vegetation being offset or revegetated?  No revegetation is 
proposed. Vegetation contained within the Bush Forever sites will be a component 
of the offset. 

Can the values being offset be defined and measured? Yes. The PTA's consultant 
has conducted a site survey to assess and define the site's environmental values. 

Operator experience in undertaking actions? It is proposed that the DBCA or Shire 
of Serpentine Jarrahdale manage the land. Both the DBCA and Shire of Serpentine 
Jarrahdale have extensive experience conducting and managing site conservation 
works. 

Is there evidence the environmental values can be re-created (evidence of 
demonstrated success)? 
The PTA does not propose to recreate environmental values in a land acquisition 
offset but instead maintain and manage the site's existing environmental values. 
The Shire of Serpentine Jarrahdale routinely carries out management and 
restoration activities within native flora and fauna habitats across its jurisdiction. 
The Shire will provide additional management to what is currently being 
undertaken, which should result in ecological benefit to the site. 

On-ground management offset:
Can the values be defined and measured? Yes. The start and final 
quality/condition of the wetland and/or vegetation can be ascertained via wetland 
assessment surveys or vegetation surveys. 

Operator experience/evidence? Implementation of the offset is expected to be 
managed by the land manager or the DBCA; with the works conducted in-house by 
DBCA, by Friends of Bennett Brook and/or suitably qualified contractors.

What is the type of vegetation being offset or revegetated?  Native vegetation.

Land acquisition 
offset: Low, both 
offset sites are 
allocated to 
METRONET for offset 
purposes.

On-ground 
management offset: 
Whiteman Park is 
WAPC owned land 
and classified as a 
Bush Forever site 
however due to 
urbanisation in the 
area there is a 
moderate risk to some 
of the proposed offset 
areas.
Bennett Brook and 
conservation category 
wetlands are 
considered to be low 
risk due to their 
conservation values.

Land acquisition 
offset: direct land 
acquisition offset - 
of a formerly 
privately-owned 
Bush Forever site in 
Keysbrook or 
Mardella with 
funding to local 
government/DBCA 
to provide seven 
years of on-ground 
management to the 
offset site. 

On-ground 
management offset: 
revegetation and on-
ground management 
of a wetland or 
wetlands or other 
area within 
Whiteman Park with 
funding to the 
relevant land 
manager for seven 
to ten years of on-
ground management 
and revegetation.

Avoid:
• Avoidance of areas of Bush Forever sites 198 Beechboro Road Bushland, 
Ballajura; 200 Caversham Airbase Bushland, West Swan / Whiteman; and 305 
Bennett Brook Reserve.
• Changes to the Development Envelope and Footprint have reduced impacts to 
Bush Forever site 304 (Whiteman Park) by 17 ha, from 81.7 ha to 64.7, of which 
on 17.2 ha is classified as regionally significant bushland. 
• The Proposal was designed to prioritise placement within existing linear 
infrastructure corridors where practicable, avoiding clearing of native vegetation 
within the Bush Forever site 304 (Whiteman Park).
• Where possible, native vegetation within Bush Forever has been included 
within NVRAs to avoid clearing during construction activities. 
Minimise:
• The Development Envelope was positioned so as to minimise impacts on Bush 
Forever site 304 (Whiteman Park) by crossing it at its narrowest practicable 
point, commensurate with the requirements of rail design geometry.
• The Footprint has been aligned on the edge of Drumpellier Drive to minimise 
clearing required along Bush Forever site 304’s eastern edge.
• Temporary clearing of Bush Forever site 304 will be minimised wherever 
practicable.
• Construction and operational access tracks have been designed to coincide 
with existing tracks or aligned along cleared areas where practicable.

Areas cleared for the 
Proposal will be 
revegetated where not 
required for permanent 
infrastructure or 
management access with 
consideration for 
operational safety 
requirements.
Areas cleared for the 
Proposal within the riparian 
zone of Bennett Brook not 
required for permanent 
infrastructure or ongoing 
management of the railway 
will be revegetated.
The Bush Forever site offset 
is yet to be determined 
however it is proposed to 
be overlapped with the 
wetlands offset therefore
wetlands to be revegetated 
with native riparian species.
Exact area to be determined 
based on offset selected.
Cannot restore full 
ecosystem function.
Works include weed control 
and fencing.

Rehabilitation of disturbed 
areas and landscaping of the 
Proposal will be undertaken 
using appropriate locally 
endemic native species. 
Disturbance following 
construction will be kept to a 
minimum and therefore it is 
considered the rehabilitation 
will be relatively successful.
The Bush Forever site offset is 
yet to be determined 
however it is proposed to be 
overlapped with the wetlands 
offset and therefore the likely 
rehabilitation success is as for 
wetlands, above. 

Offset Calculation Methodology
Project Name: METRONET Malaga to Ellenbrook Rail Works Proposal

MitigationExisting environment/ Impact Significant Residual Impact

7-10 years for wetland 
vegetation  
quality/condition to 
improve. 
Fencing will provide 
immediate benefit.

Can the values be defined and measured? Yes. The start and final 
quality/condition of the wetland and vegetation can be ascertained via wetland 
assessment surveys. 

Operator experience/evidence? Implementation of the offset is expected to be 
managed by the land manager or the DBCA; with the works conducted in-house by 
DBCA, by Friends of Bennett Brook and/or suitably qualified contractors.

What is the type of vegetation being offset or revegetated?  Wetland vegetation. 

Revegetation/On-
ground management 
of a wetland or 
wetlands in 
Whiteman Park.  

The PTA proposes to 
provide funding to 
the relevant land 
manager for seven 
to ten years of on-
ground management 
and revegetation.   

The offset quantification will be determined based on 
the offset selected.
The ratio of land rehabilitated compared to that 
impacted will be determined using the Commonwealth 
offsets Calculator as a guide (but reduced by taking 
into account the environmentlal outcome of 
rehabilitation works).

Area to be revegetated with 
native riparian species.
Exact area to be determined 
based on offset selected.
Cannot restore full 
ecosystem function.
Works include weed control 
and fencing.
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