Turkey Point Access
Road and Bridge

Southern Ports Authority
Offset Strategy
November 2021

GHD Australia Pty Ltd | ABN 55 120 617 021
10 Victoria Street, 1st Floor
Bunbury, Western Australia 6230, Australia
T +61 8 9721 0700 | F +61 8 9721 0777 | E bunmail@ghd.com | ghd.com

Printed date

26/11/2021 1:27:00 PM

Last saved date

26 November 2021

File name

https://projectsportal.ghd.com/sites/pp18_01/approvalsturkeypoint/ProjectDocs/
Offset Strategy/12531043 REP 0 Offset Strategy Turkey Point .docx

Author

Bronwyn Neville

Project manager

Erin Ashley

Client name

Southern Ports Authority

Project name

Approvals Turkey Point Access Bridge

Document title

Offset Strategy | Turkey Point Access Road and Bridge

Revision version

Rev 0

Project number

12531043

Document status
Status
Code

Revision

Author

Reviewer
Name

0

Bronwyn Neville

Meranda
Toner

Approved for issue
Signature

Name
Fionnuala
Hannon

Signature

Date
26/11/2021

© GHD 2021
This document is and shall remain the property of GHD. The document may only be used for the purpose for
which it was commissioned and in accordance with the Terms of Engagement for the commission. Unauthorised
use of this document in any form whatsoever is prohibited.

The Power of Commitment

Contents
1

Introduction
1.1
Proposal background
1.2
Purpose of this report
1.3
Scope and limitations
1.4
Assumptions

1
1
1
1
1

2

Environmental Offsets Policy Framework
2.1
EPBC Act Environmental Offsets Policy (DSEWPAC, 2012a)
2.2
WA Environmental Offset Policy (GoWA, 2011)

3
3
4

3

Existing environment and predicted impacts
3.1
Vegetation within the Proposal Development Envelope

5
5

3.1.1

3.2
3.3
4

Impact avoidance
Significant residual impacts

4.2

4.3

8
8

Key attributes and values
Current threats
Proposed Offset measures

8
8
8

Proposed offset area 2A, 2B and 2C
4.2.1
4.2.2
4.2.3

9

Key attributes and values
Current threats
Proposed Offset measures

9
9
11

4.2.3.1
4.2.3.2
4.2.3.3
4.2.3.4
4.2.3.5
4.2.3.6
4.2.3.7

11
11
12
12
14
14
14

Prepare an Offset Revegetation Plan
Re-establishing hydrology
Nutrient management – planting of a 10 m buffer along the NE of offset area
Establish saltmarsh communities
Stock management
Monitor and corrective actions
Legal protection

Stakeholder Consultation
4.3.1
4.3.2
4.3.3

5

6
6

Proposed offsets
4.1
Proposed offset area 1
4.1.1
4.1.2
4.1.3

5

Subtropical Temperate Coastal Saltmarsh

14

Department of Water Environment Regulation and Department of Biodiversity
Conservation and Attractions
Sanctuary Resort Golf Course
Department of Planning Lands and Heritage

14
15
15

Justification of offsets
5.1
Consistency of the Proposal with the principles of the WA Environmental Offset
Policy
5.2
Application of the WA Environmental Offsets Guidelines to proposed offsets
5.3
Quantifying the extent of offset provided by the proposed areas

16

6

Conclusion

21

7

References

22

GHD | Southern Ports Authority | 12531043 | Offset Strategy

16
17
18

i

Table index
Table 3.1
Table 3.2
Table 3.3
Table 5.1
Table 5.2
Table 5.3
Table 5.4
Table 5.5
Table 5.6

Conservation significant communities and species
Proposed changes to impacts
Significant residual impacts (modified from Page 11 of the GoWA Environmental
Offsets Guidelines (2014)
Assessment of offsets against the principles of the WA Environmental Offsets
Policy (2011)
Evaluation of offset sites against WA Environmental Offset Guidelines
Impact calculator – Saltmarsh TEC/PEC
Offset calculator – Saltmarsh TEC/PEC – Patch 1A and 1B
Offset calculator – Saltmarsh TEC/PEC – Patch 2A and 2B
Offset calculator – Saltmarsh TEC/PEC – Patch 2C

5
6
7
16
17
18
18
19
19

Figure index
Figure 1.1
Figure 4.1
Figure 4.2

Project Locality
Proposed Offset Location
Hydrological model out-put

2
10
12

Appendices
Appendix A
Appendix B

WA Offset Template
DAWE Offset Calculators

GHD | Southern Ports Authority | 12531043 | Offset Strategy

ii

1
1.1

Introduction
Proposal background

Southern Ports Authority (the Port) propose to construct the Turkey Point Public Access Road and
Bridge (the Proposal) at the Port of Bunbury. The Proposal will be constructed from Leschenault Drive
to Estuary Drive across the Preston River at the Port (Figure 1.1).
The Port has secured State Government Royalties for Regions funding as a post COVID-19 stimulus
project for the Bunbury region.
Public access to Turkey Point is currently through the Port of Bunbury along Leschenault Drive.
Interaction between Port traffic and public recreational traffic has the potential to cause both security
and safety issues. The Proposal will provide a public access road from Estuary Drive across the
Preston River north of the existing rail bridges and power lines joining the existing Turkey Point access
road, thus bypassing Port areas and Port related traffic. It will also provide alternative emergency
access to the Port’s northern berths.
The Proposal involves construction of a bridge with a 0.6 kilometre (km) single lane dual carriage road
with tie-ins to existing roads. The bridge will also include a dual use pathway. The construction of the
Proposal will include clearing of native vegetation within a Proposal Development Envelope (DE) of up
to 6.52 ha.

1.2

Purpose of this report

This Offset Strategy has been prepared to offset residual impacts associated with construction of the
Proposal on the Subtropical Temperate Coastal Saltmarsh, which is listed as ‘Vulnerable’ under the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and ‘Priority 3’ by the
Department of Biodiversity, Communities and Attractions (DBCA).
This includes quantifying the impact and offset and assessment against the Commonwealth and State
offset policies and guidelines. This Offset Strategy demonstrates the Ports commitment to offset the
Proposal’s significant residual impacts.

1.3

Scope and limitations

This report: has been prepared by GHD for Southern Ports Authority and may only be used and relied
on by Southern Ports Authority for the purpose agreed between GHD and Southern Ports Authority as
set out in section 1.2 of this report.
GHD otherwise disclaims responsibility to any person other than Southern Ports Authority arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring subsequent
to the date that the report was prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions made
by GHD described in this report. GHD disclaims liability arising from any of the assumptions being
incorrect.

1.4

Assumptions

This Offset Strategy is based on the Proposal, as detailed in Section1.1. Any changes to the Proposal
that alter the predicted impacts to the threatened community would require revision of this strategy.
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2 Environmental Offsets Policy
Framework
Environmental offsets are conservation actions that provide environmental benefits intended to
counterbalance the significant residual environmental impacts associated with a proposed action
(GoWA, 2014). the Port intends to counterbalance the residual impact of the Proposal through
implementation of an environmental offset strategy. The strategy will be prepared in accordance with
the WA Government’s Environmental Offset Policy (GoWA, 2011), WA Offset Guideline (GoWA, 2014)
and the Australian Government’s EPBC Act Environmental Offsets Policy (DSEWPAC, 2012a).
The section provides information on the offset strategy for the Proposal. Offset requirements have
been determined through assessment of the direct residual impacts of the Proposal based on the
revised design, field survey and site assessment.
Further assessment of offsets will be undertaken, and an offset implementation plan developed as part
of the final strategy. This will include details for targets for each offset, the management actions
(including their timing), responsible parties, monitoring and corrective actions.
The Commonwealth Offsets Assessment Guide (DSEWPaC (2012b and 2012c)) has been used to
define the quantum of impact and extent of offset provided by each offset area. Summary tables are
provided herein that detail the key inputs and outcomes of the assessment against the Commonwealth
Offsets Assessment Guide.

2.1

EPBC Act Environmental Offsets Policy
(DSEWPAC, 2012a)

The EPBC Environmental Offsets Policy (DSEWPAC, 2012a) requires the following Principles are met
by an offset:
–

Suitable offsets must deliver an overall conservation outcome that improves or maintains the
viability of the protected matter

–

Suitable offsets must be built around direct offsets but may include other compensatory measures

–

Suitable offsets must be in proportion to the level of statutory protection that applies to the
protected matter

–

Suitable offsets must be of a size and scale proportionate to the residual impacts on the protected
matter

–

Suitable offsets must effectively account for and manage the risks of the offset not succeeding

–

Suitable offsets must be additional to what is already required, determined by law or planning
regulations, or agreed to under other schemes or programs

–

Suitable offsets must be efficient, effective, timely, transparent, scientifically robust and
reasonable

–

Suitable offsets must have transparent governance arrangements including being able to be
readily measured, monitored, audited and enforced.
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2.2

WA Environmental Offset Policy (GoWA,
2011)

The WA Environmental Offsets Policy (GoWA, 2011) requires the following Principles are considered
when developing an offset proposal:
–

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

–

Environmental offsets are not appropriate for all projects

–

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

–

Environmental offsets will be based on sound environmental information and knowledge

–

Environmental offsets will be applied within a framework of adaptive management

–

Environmental offsets will be focussed on longer term strategic outcomes.

GHD | Southern Ports Authority | 12531043 | Offset Strategy
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3 Existing environment and predicted
impacts
3.1

Vegetation within the Proposal Development
Envelope

To identify potential conservation requirements, biological surveys of significant vegetation
communities with a potential to be impacted by the Proposal were undertaken by GHD in 2018 (GHD
2018). The surveys included:
–

Desktop assessment of environmental values,

–

Ecological Investigations (April 2018)

–

Targeted Black Cockatoo foraging, breeding and roosting habitat surveys

GHD (2018) identified that the Proposal is in an area which was previously cleared for pasture and
replanted or significantly affected by weed invasion and disturbances associated with historical
landuse. The Preston River mouth was relocated during the construction of the inner harbour, with
significant modifications to remnant vegetation and hydrology as a result.
GHD (2018) confirmed the presence of one conservation significant community within the DE (Table
3.1):
–

The Subtropical Temperate Coastal Saltmarsh is listed as ‘Vulnerable’ under the EPBC act and
‘Priority 3’ by the DBCA. The GHD (2018a) Tecticornia spp. Herbland (VT03) and Casuarina
obesa low open woodland over Tecticorna spp. Open herbland (VT04) vegetation types are
representative of this significant community. Only VT04 occurs within the revised DE.

Table 3.1

Conservation significant communities and species

Community /
Species

Short Description

Status EPBC
Act

Status
Western
Australia

Comment on survey
findings

Subtropical
Temperate Coastal
Coastal Saltmarsh
TEC / PEC

Tecticornia spp.
Herbland (VT03)
and Casuarina
obesa low open
woodland over
Tecticorna spp.
Open herbland
(VT04) vegetation
types are
representative of
this significant
community.

‘Vulnerable’

Priority 3’ by
the DBCA

Casuarina obesa low open
woodland (GHD vegetation
type VT04, saltmarsh
community) is associated
with the Leschenault
Estuary and is considered
representative of riparian
and wetland vegetation.
Only VT04 occurs within
the revised DE.

3.1.1

Subtropical Temperate Coastal Saltmarsh

The Subtropical Temperate Coastal Saltmarsh is listed as ‘Vulnerable’ under the EPBC act and
‘Priority 3’ by the DBCA.
The Subtropical and Temperate Coastal Saltmarsh community consists of an assemblage of plants,
animals and micro-organisms associated with saltmarsh in coastal regions of sub-tropical and
temperate Australia (south of 23ºS latitude). The habitat is coastal areas under tidal influence. In
southern latitudes saltmarsh are the dominant habitat in the intertidal zone and often occur in
association with estuaries. It is typically restricted to the upper intertidal environment, generally
between the elevation of the mean high tide, and the mean spring tide.
The community consists mainly of salt-tolerant vegetation (halophytes) including: grasses, herbs,
reeds, sedges and shrubs. Succulent herbs and grasses generally dominate and vegetation is
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generally <0.5 m tall with the exception of some reeds and sedges. Many species of nonvascular
plants are also found in saltmarsh, including epiphytic algae, diatoms and cyanobacterial mats.
Saltmarsh consists of many vascular plant species but is dominated by relatively few families. There is
also typically a high degree of endemism at the species level. The two most widely represented
coastal saltmarsh plant families are the Chenopodiaceae and Poaceae. Four structural saltmarsh
forms are currently recognised based on dominance of a particular vegetation type:
–

Dominance by succulent shrubs (e.g. Tecticornia).

–

Dominance by grasses (e.g. Sporobolus virginicus).

–

Dominance by sedges and grasses (e.g. Juncus kraussii, Gahnia trifida).

–

Dominance by herbs (e.g. low-growing creeping plants such as Wilsonia backhousei, Samolus
repens, Schoenus nitens) (GHD, 2018).

A key diagnostic feature of this community is that it maintains a connection with a tidal regime. This
connection may be via surface and/or groundwater connectivity and can be regular or intermittent via
spring tides or storm surges. Areas which are disconnected artificially from tidal influence are excluded
from the community (TSSC, 2013).
Within the DE there is 0.67 ha of this saltmarsh community which aligns with the TEC/PEC.

3.2

Impact avoidance

The WA Environmental Offsets Policy (2011) notes that environmental offsets will only be considered
after avoidance and mitigation options have been pursued. The Port operates on a hierarchy of avoid,
minimise, reduce, rehabilitate and offset environmental impacts. This hierarchy has been applied
through changes in scope and design, development of strategies and finally, an offset proposal. Since
the referral of the Proposal in July 2020, the Port has reviewed the design and amended the Proposal
Area to reduce the potential impacts on key environmental features. Table 3.2 provides a summary of
the design improvements which have been applied to the Proposal.
Table 3.2

Proposed changes to impacts

Aspect

Submitted
Proposal (s38)

Proposal update
4 December 2020

Change to
Proposal
(s43A)

Proposal Area (Development Envelope)

11.34 ha

10.38 ha

6.52 ha

Subtropical and Temperate Coastal Saltmarsh
TEC (Commonwealth)/ Priority 3 (DBCA)

1.36 ha

1.374 ha

0.67 ha

Black Cockatoo species foraging habitat (VT04)

1.22 ha

1.216 ha

0.69 ha

3.3

Significant residual impacts

Residual impacts associated with the Proposal have been determined through application of the
residual impact significance model detailed in the WA Environmental Offsets Guidelines (GoWA,
2014) (Table 3.3). Due to residual impacts being related to threatened species or communities the
EPBC Act Environmental Offsets Policy and Offset Assessment Guide calculator has been applied
(DSEWPAC, 2012a). Residual impacts for which the Port proposes environmental offsets are:
–

Subtropical and Temperate Coastal Saltmarsh TEC (Commonwealth)/ Priority 3 (DBCA): 0.67 ha
in Excellent quality.

Although there is a residual loss of fauna habitat (including low quality foraging habitat for Black
Cockatoos) associated with the Proposal, the residual impact to fauna is not considered significant.
This is due to the small extent of habitat being impacted, presence of similar habitat within Area 1
adjacent to the impacted and its condition being surveyed as Excellent-Very Good. As such, specific
fauna habitat offsets are not proposed, however the offsets for the saltmarsh community will also
provide like for like fauna habitat offsets.
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Table 3.3

Significant residual impacts (modified from Page 11 of the GoWA Environmental Offsets Guidelines (2014)

EPA Factor

Flora and Vegetation

Terrestrial Fauna

Inland Waters

Social Surrounds

Aspect

Native vegetation extent

Threatened ecological
communities

Habitat for fauna

Native vegetation
associated with
wetlands

Amenity

Residual impact that is
environmentally
unacceptable or cannot
be offset

N/A

N/A

N/A

N/A

N/A

Significant residual
impacts that will require
an offset – All
significant residual
impacts to species and
ecosystems protected
by statute or where the
cumulative impact is
already at a critical level

N/A

Loss of:
– 0.67 ha of Saltmarsh
TEC / PEC.

N/A

N/A

N/A

Residual impacts that
are not significant

A total impact area of 6.52 ha,
that includes
– 4.84 ha of scattered natives
over weeds
– 0.35 ha plated trees
– 0.66 ha of revegetation
– 0.67 ha of Saltmarsh TEC
community.

Loss of 6.52 ha of fauna habitat
including 0.69 ha of Black
Cockatoo foraging habitat.

Loss of 0.67 ha of
saltmarsh
estuarine
community.

Temporary
impacts during
construction of the
Proposal.
No significant
residual impacts
are anticipated as
a consequence the
Proposal.
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4

Proposed offsets

The Port has investigated a number of options in developing a package of offsets to counterbalance
the residual impacts. The proposed offset locations are shown in Figure 4.1 and the proposed offset
areas described below.

4.1

Proposed offset area 1

This is located immediately north of the revised DE and extends across two separate properties:
–

Area 1A: Lot 1 Estuary Drive, Pelican Point (Lot 1 on Diagram 636): Freehold: owned by the
Bunbury Port Authority (Southern Ports)

–

Area 1B): Lot 963 Estuary Drive, Vittoria: Freehold: owned by the Port

4.1.1

Key attributes and values

Community type: Saltmarsh TEC/PEC Amount: 1.23 ha
The existing saltmarsh community is in Very Good- Excellent condition (Plate 4.1) and forms part of a
larger area of saltmarsh along the Leschenault Estuary.

4.1.2

Current threats

Areas 1A and 1B are located within freehold that is owned by the Port. The areas are mapped as
Regional Open Space under the Greater Bunbury Regional Scheme.
There have been significant losses to the fringing habitat of the Leschenault Estuary with an estimated
50 % of the fringing habitat lost because of clearing for urban and agricultural land uses and dredging
for the construction of the Inner Harbour. The composition and distribution of fringing habitat has been
altered due to changes in environmental conditions, including water levels, drainage and groundwater
interactions and sediment deposition (DWER 2021).
As outlined in the Leschenault Estuary water quality improvement plan (GoWA 2012) Threats to the
estuary include increase in nutrients from adjoining landuses resulting in macroalgal blooms occurring
on the estuary mudflats seasonal odour from decaying algae. Loss of seagrass beds which provide
nurseries for fish and a decline of macroinvertebrate abundance.
Current threats are from a low likelihood of future development and edge effects from adjacent
parkland.

4.1.3

Proposed Offset measures

The Port would undertake yearly inspection of the saltmarsh and undertake weed management (as
needed) along the southern border for a five year period.
The existing saltmarsh community would be protected by a conservation covenant within 12 months of
the Proposal being approved.
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Plate 4.1

4.2

Proposed offset Area 1

Proposed offset area 2A, 2B and 2C

The proposed offset is located to the north-east of the revised DE and is located within Lot 61 Estuary
Drive (Lot 61 on Plan 286330), which is a freehold lot owned by the Bunbury Port Authority (the Port).

4.2.1

Key attributes and values

The proposed offset area is divided into three parts, based on the current condition of the vegetation
communities.
Area 2A: Community type: Saltmarsh TEC

Amount: 0.35 ha

Very Good condition saltmarsh TEC (Plate 3 and 4).
Area 2B: Community type: Potential saltmarsh TEC but condition score currently does not meet TEC
Amount: 0.34 ha
Degraded condition with grass invaded on edges.
Area 2C: Community type: Potential saltmarsh TEC but condition score currently does not meet TEC
Amount: 1 ha (Figure 4.1 provides a nominal outline, however the final configuration will be
dependent the inundation and growth pattern of the saltmarsh community)
This area is likely to have historically been a saline community. Saline species such as Juncus
kraussii, Sporobolus virginicus, Salicornia/Tecticornia species were present but limited coverage due
to grazing. Soil is a saline influenced clay pan (Plate 5 and 6).

4.2.2

Current threats

The areas of saltmarsh / potential saltmarsh within Lot 61 have a modified tidal regime due to existing
culverts that have a one-way gate and a weir that impede tidal movement. Additionally, the property is
used for grazing, and edge effects and weed invasion was evident. There is also a potential threat of
eutrophication resulting from nutrient flows from adjacent landholders.
The Port Master Plan is in preparation and does not include realigning the Preston River.
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4.2.3

Proposed Offset measures

Proposed offset is providing an opportunity to establish and improve the Saltmarsh community through
the following actions.

4.2.3.1

Prepare an Offset Revegetation Plan

The Port will engage a suitably experienced and qualified ecologist / rehabilitation specialist to prepare
an Offset Revegetation Plan. This Plan will include the following information:
–

Species selection and planting densities for the buffer zone

–

Target species recruitment and densities for the area 2C

–

Weed control

–

Rehabilitation techniques (natural regeneration / tube-stock planting) this will include a
requirement to collect seed for revegetation locally

–

Key performance indicators

–

Roles and responsibilities

–

Monitoring and corrective actions

The overall aim of the revegetation plan will be to create a saltmarsh community that is ecologically
sustainable and meets at least an EPBC Act offset calculator quality score of 4 at the end of five
years. To achieve the target quality score of 4 the vegetation condition will be at least Good or better,
native vegetation structure and species diversity will be established and the hydrological linkages will
be reinstated. It is expected that some weed species will remain, given the likely edge effects but
these shall not be dominant in any structural layers.
The key targets for the offset area will be to meet the criteria to be considered the Saltmarsh TEC /
PEC (as described in TSSC 2013), this includes:
–

Occurs in areas with at least some tidal connection – this will be achieved through re-establishing
the connection to Leschenault Estuary

–

Consists of dense to patchy areas of characteristic coastal saltmarsh plant species

–

Proportional cover by tree canopy such as mangroves, Melaleucas or Casuarinas is not greater
than 50%, nor is proportional ground cover by seagrass greater than 50%.

–

Meets the patch size requirements of TSSC (2013)

–

Weed cover of less than 50 %

The key saltmarsh species for re-establishment will include:
–

Casuarina obesa (fringing / emergent)

–

Juncus kraussii

–

Salicornia quinqueflora

–

Sporobolus virginicus

Other Leschenault Estuary saltmarsh complex species that will be desirable in the offset area include:
Suaeda australis, Frankenia pauciflora, Triglochin striata, Samolus repens and Tecticornia
halocnemoides.

4.2.3.2

Re-establishing hydrology

The Port proposes to re-establish the natural hydrology of the area and in doing so, support the
regenerative capacity by removing the one way gate and weir and bunding the area to ensure the site
is of a suitable level. This will avoid disturbance to Acid Sulfate Soils whilst maintaining the existing
level of flood control to adjacent land and properties.
GHD completed hydrological modelling to determine the frequency and duration of tidally driven
inundation of offset Area 2 and the extent to which that may occur once the flap valve is removed.
When the surface levels are at 0.6 m AHD the area is inundated under the highest astronomical tide.
A 1.0 m AHD inundation occurs at the largest event in the model (a 3 month representative winter
simulation) and coincides with the upper 3 % of the historical inundation levels (Figure 4.2).
GHD | Southern Ports Authority | 12531043 | Offset Strategy

11

Figure 4.2

Hydrological model out-put

Note: Green line 0.6 m AHD, Orange line 0.9 m AHD and Red line 1.0 m AHD

4.2.3.3

Nutrient management – planting of a 10 m buffer along the NE of
offset area

A 10 m buffer will be provided on the eastern side of Area 2C adjoining the golf course to provide
biofiltering of surface water entering the fenced and bunded area, thus preventing growth of algae in
this area and supporting natural regeneration of the area. The Port will engage an ecologist to
undertake the species selection for the revegetation of the buffer area and offset (if required) to ensure
the offset functions. Rehabilitation is likely to be successful, areas of Casuarina revegetation and
natural regeneration are common around the Bunbury Port. The Preston River delta is itself a
regenerated community, established following the realignment of the Preston River.

4.2.3.4

Establish saltmarsh communities

To establish the saltmarsh community the initial step will be to allow the area to be hydrologically
connected to Leschenault Estuary in order to re-establish the tidal connection.
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As Area 2C already contains some saltmarsh species, it is expected that once the tidal connection is
re-established the saltmarsh community will regenerate. This will be supplemented by weed control to
prevent intrusion from undesirable species. If monitoring shows that the community is not regenerating
sufficiently to meet targets (see Offset Rehabilitation Plan above) infill planting will be undertaken.
Research undertaken across Australia and Internationally investigating whether Saltmarsh can
regenerate has shown that this vegetation community has the capacity to re-establish under similar
conditions to those which will exist within the area proposed for an offset.
There are examples of saltmarsh repair in northern Spain by Onaindia, Miren & Amezaga, Ibone.
(1999) and California as documented by Zedler (1996). Additionally, Australian examples include
studies done as part of rehabilitation of Homebush Bay in the Sydney Olympic site (Zedler (1995, in
Burchett et al 1998). The research in this location and others in NSW show that while re-vegetation via
planting does achieve good outcomes, in many locations it was unnecessary. As noted in Creighton et
al 2015 “re-establishing the micro-topography and tidal flows were all that was required and then
natural processes will ensure a return to functionality”. This provides good research to support the
proposed method for this offset location to achieve a sustainable long-term re-establishment of the
saltmarsh community.

Plate 4.2

Area 2A and 2B

Plate 4.3

Area 2A and 2B

Plate 4.4

Area 2C

Plate 4.5

Area 2C
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4.2.3.5

Stock management

The Port will fence the proposed offset area to prevent stock access.

4.2.3.6

Monitor and corrective actions

The offset area will be monitored annually for five years to assess the establishment of the saltmarsh
community. If monitoring shows that key targets are unlikely to be met, corrective actions will be
undertaken, this may include additional weed control and infill planting.

4.2.3.7

Legal protection

The potential saltmarsh community would be protected by a conservation covenant within 12 months
of the Proposal being approved.

4.3

Stakeholder Consultation

4.3.1

Department of Water Environment Regulation and
Department of Biodiversity Conservation and
Attractions

Consultation was undertaken with DWER and DBCA was undertaken in November 2021. DWER
provided the following advice:
1.

Any potential impacts to the golf course as a result of the alteration to the drainage line

Based on the LiDAR data, Area 2c (within Lot 61 on Plan 28630) is lower than the golf course (Lot 100
on Plan 16032). Therefore, it would be reasonable to assume that there would be no risk to the golf
course. However, it is understood that there is currently a culvert under Estuary Drive with a one-way
flap valve. This currently enables water to move off the land but prevents water from the estuary
entering the land. In view of the intention to enable the land to be inundated it is assumed this valve
will be removed and what is not clear is what reliance if any the golf course drainage has on the
current infrastructure.
It is therefore recommended contact be made with the golf course to clarify their drainage
requirements. And, based on this information and if deemed necessary, then undertake a feature
survey to prove that additional inundation on Lot 61 on Plan 28630, will not impact Lot 100 on Plan
16032.
Response: Further modelling has been undertaken to map the extent of inundation. Discussion have
been held with the Golf Course (see consultation below).
2.

Any potential impacts from the golf course to the TEC

The main risk from the golf course will be elevated nutrient levels, although Saltmarsh is known to
tolerate these conditions. These conditions also provide the perfect environment for macroalgae,
which if not carefully managed will inhibit the saltmarsh establishment. Even established saltmarsh
can be affected by macroalgae growth, so there is the potential for this to become a long-term
management issue.
To create a successful ecology this proposal should include a suitable wetland buffer, comprising
upper (Eucalyptus rudis and Casuarina) and lower (Triglochin striata, Samolus repens, Sporobolus
virginicus and Gahnia trifida) storey. Seed collection for the saltmarsh and understorey should be
undertaken locally.
To ensure this is successfully implemented it is recommended that a specialist with local knowledge is
engaged to plan and overview these works.
Response: The offset strategy includes a wetland buffer along the boundary with the Golf Course. This
will include key species for nutrient stripping. the Port will engage a qualified ecologist to develop the
revegetation plan and supervise the work (establishment and water quality). Species will be collected
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locally (wherever possible) and include key species listed for the saltmarsh community and Fringing
vegetation of the Leschenault Estuary (as described in Thurlow and Pen, 1994).
It was agreed that the offset could proceed, with the understanding that:
–

A feature survey may be required if there is a drainage connection between the golf course and
offsets area or if the ecologists in preparing the revegetation plan require this level of detail.

–

a qualified ecologist with a proven local knowledge, plans the species, design and supervises the
work (establishment and water quality)

–

consultation with the golf course occurs

–

a wetland buffer is designed and established.

DBCA has requested addition information on the expected levels, duration and frequency of
inundation, and agreed with the advice received from DWER.

4.3.2

Sanctuary Resort Golf Course

Consultation with the Sanctuary Resort Golf Course was undertaken on Friday 19 November 2011.
The intent of the consultation was to discuss the proposed offset area 2 strategy and key findings of
hydrological studies. Advice was provided on the intention to remove the one way flap from the
existing drainage pipe that discharges into the estuary. The Port also confirmed that they would
investigate the current drainage system with the view of maintaining the existing drainage pattern.
That the proposed wetland would be bunded to maintain the existing level of flood control for the golf
course.
The Golf Course has not raised any concerns with the above proposed approach.

4.3.3

Department of Planning Lands and Heritage

Consultation with the Department of Planning Lands and Heritage (DPLH) was undertaken on
Tuesday 23 November 2021, the proposed offset scheme was discussed and DPLH advised they
were comfortable with the proposal on the understanding that the EPA find them to be technically
feasible and approve them.
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5

Justification of offsets

The principles of the WA Environmental Offsets Policy 2011, as described in the WA Environmental
Offsets Guidelines 2014, have been applied to the proposed offsets to justify the counterbalances to
the Proposal’s residual impacts to the significant community. Associated calculations have been
undertaken using the WA Offsets Template (Appendix A).

5.1

Consistency of the Proposal with the
principles of the WA Environmental Offset
Policy

Table 5.1 demonstrates how the Proposal is consistent with the six principles identified in the WA
Environmental Offset Policy (GoWA 2011).
Table 5.1

Assessment of offsets against the principles of the WA Environmental Offsets Policy (2011)

Principle

Assessment

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

The potential impacts from the Proposal have been significantly reduced
as a result of the efforts applied during design phase. This reduction has
been largely achieved through the additional avoidance and mitigation
measures that have been developed for the Proposal.

Environmental offsets are not
appropriate for all projects

The hierarchy of avoid, minimise, reduce, rehabilitate and offset
environmental impacts has been applied to this Proposal. This hierarchy
is achieved primarily through changes in scope and design,
implementation of mitigation measures and a CEMP and finally, an offset
proposal.
the Port has proposed offsets to counterbalance the significant residual
impacts the saltmarsh community (TEC and PEC).

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

The Port has identified two areas as part of the offsets to counterbalance
residual impacts that are relevant and appropriate for the locality and
quantum of impact. The offsets are within Port managed land and will be
managed by the Port for conservation and the portion of the properties
that contains / potentially contains saltmarsh community will be placed
under a conservation covenant.

Environmental offsets will be
based on sound environmental
information and knowledge

The presence, extent and condition of saltmarsh community at each
offset site has assessed by a senior ecologist.
Rehabilitation within Lot 61 is likely to be successful, areas of Casuarina
revegetation and natural regeneration are common around the Bunbury
Port. The Preston River delta is itself a regenerated community,
established following the realignment of the Preston River following
construction of the Port of Bunbury

Environmental offsets will be
applied within a framework of
adaptive management

The final offset strategy will establish targets for each offset area and
include an implementation plan, monitoring and corrective actions.

Environmental offsets will be
focussed on longer term strategic
outcomes.

All offset sites will be managed by the Port through a conservation
covenant over a portion of the Lot (s).
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5.2

Application of the WA Environmental Offsets
Guidelines to proposed offsets

Table 5.2 provides a summary as to how the key concepts and requirements of the WA Environmental
Offsets Guidelines (GoWA, 2014) have been considered in the development of this Offset Strategy,
such that the offsets are relevant and proportionate to the significance of the environmental values
impacted.
Table 5.2

Evaluation of offset sites against WA Environmental Offset Guidelines

Concept

Application

Type

On-ground management and revegetation.

In proximity to the area of impact

Area 1 is adjacent to the area of impact, and Area 2 is within 1 km the
area of impact

Similar or better vegetation
condition than the area impacted

Area 1 (1.23 ha) contains saltmarsh vegetation in similar condition to the
0.67 ha impacted within the DE.
Area 2 is a proposed revegetation site, the vegetation in this area ranges
from Good to Completely Degraded. The intention is to reconnect the tidal
influence and undertake revegetation and weed management to reinstate
a saltmarsh community over time.

Similar habitat structure to
undisturbed examples of
impacted vegetation type

Area 1 (1.23 ha) contains saltmarsh habitat that is similar in structure to
the 0.67 ha impacted within the DE.
Area 2 is a proposed revegetation site, habitat values will be reinstated
over time.

Has a better area to perimeter
ratio that the area impacted

The 0.67 ha of saltmarsh community within the DE has cleared / parkland
areas on the eastern and western edges, with planted vegetation to the
south. Proposed offset Area 1 will have revegetation from this Proposal on
its eastern border (intended to be revegetated to saltmarsh community)
and parkland on the southern boundary. It is considered to have a similar
(slightly better) edge effect (perimeter) ratio to the saltmarsh extent within
the DE.
Area 2 is surrounded by grazing land.

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

Offset Area 1 is part of the same saltmarsh community to be cleared
within the DE.
Offset Area 2 – will be revegetated to establish saltmarsh community.

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

The offset areas are close to the Leschenault Estuary’s Regional Open
Space (ROS), as designated in the Greater Bunbury Regional Scheme
(GBRS).

Likely to enhance biological
corridors or ecological linkages
between conservation areas

Offset Area 1 forms part of the fringing vegetation surrounding
Leschenault Estuary and forms part of a habitat corridor. Area 2, will have
some connection to the Leschenault Estuary via culverts but is
fragmented by Estuary Drive. However, given it proximity to the Estuary
once established would provide supporting habitat for migratory / wetland
birds.

It includes actions to address
threatening processes

Area 1 will undergo weed management/
Area 2 will be rehabilitated including allowing a connection to be reformed
with Leschenault Estuary, which will allow the area to be inundated
(currently a key threat to the establishment of a saltmarsh community at
this site). The area will also be fenced to prevent stock from entering the
stie and undergo weed and rehabilitation management.

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

The offset areas will be placed under a conservation covenant.

Sound knowledge and adaptive
management

The presence, extent and condition of saltmarsh community at each offset
site has assessed by a senior ecologist.
The final offset strategy will establish targets for each offset area and
include an implementation plan, monitoring and corrective actions.
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Concept
Likely
offset
success

Application
Can the values be
defined and
measured?

The vegetation type, condition and extent are measurable.

Operator
experience/Evidence?

the Port will engage suitably qualified contractors to undertake the weed
management and rehabilitation works.

Time lag

The offsets areas will be placed under a conservation covenant within 12
months of the Proposal being approved. Weed and rehabilitation
management will also occur within 12 months. There is no time lag for
ecological benefit for Area 1. It is anticipated that Area 2 will be
rehabilitated over a five year period.

Long term strategic outcomes

The offset sites offer a greater level of protection (through the
conservation covenant) for fringing vegetation of the Leschenault Estuary.

Offset quantification

Each offset site has been quantified using the Commonwealth Offsets
Assessment Guide. See Section 5.3.

5.3

Quantifying the extent of offset provided by
the proposed areas

Preliminary offset calculations have been based on the DAWE Environmental Offset Calculator and
EPBC Offset assessment guide (SEWPAC, 2012b, SEWPAC 2012c). Offsets are proposed for the
area of saltmarsh community. The Proposal has undergone further design revision, and the extent of
impacts to the Saltmarsh community has been reduced to 0.67 ha (Table 5.3).
As shown in Table 5.4, Table 5.5 and Table 5.6, the proposed offset areas meet and exceed the
quantum of impacts. Areas 1A and 1B provide a direct like for like offset immediately adjacent to the
impact area (offset 25.73 % of the impact), offset Area 2B provides an opportunity to improve an
existing saltmarsh community (offsets 28.75 % of the impact) and offset Area 2C is an Area that is
likely to establish a saltmarsh community rehabilitation works (offsets 53.29 % of the impact):
–

Offset area 1A and 1B: offsetting 25.73 % of the impact

–

Offset Area 2A and 2B offsets 28.75 % of the impact

–

Offset Area 2C potentially offsets 53.29 % of the impact.

The proposed offsets meet and exceed the offset requirements with 107.77 % of the impact offset.
Table 5.3

Impact calculator – Saltmarsh TEC/PEC

Attribute

Value

Justification

Area of impact

0.67 ha

Site assessments have identified Saltmarsh TEC/PEC within the DE.

Quality

8

High score based on the excellent quality, and connection to larger
area of saltmarsh.

Quantum of impact

0.54 ha

Table 5.4

Offset calculator – Saltmarsh TEC/PEC – Patch 1A and 1B

Attribute

Value

Justification

Offset area

1.23 ha

Combination of 1A and 1B

Start Quality

8

Desktop review and site inspection indicates that the site has Very
Good to Excellent condition saltmarsh community that is connect to a
larger TEC extent. Some (minor) edge effects from adjacent cleared
land.

Future quality without
offset

7

Currently zoned Regional Open Space. Potential for slight degradation
over time from edge effects.
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Attribute

Value

Justification

Future quality with
offset

8

the Port will undertake weed monitoring and management for five
years.

Time of which the
loss is averted

1

A conservation covenant will be placed over the portion of both lots
that contains the saltmarsh community. This will occur within 12
months of the Proposal being approved.

Time until ecological
benefit (years)

2

The land will undergo weed management in 2022.

Risk of loss without
offset (%)

15 %

As the area is located within Regional Open Space under the Greater
Bunbury Regional Scheme and also contains saltmarsh TEC / PEC it
is considered that there would be a low chance of the site being
developed in the future.

Risk of loss with
offset (%)

10 %

The risk of loss once a conservation covenant is also in place would
offer a higher level of protection than currently afforded to area.

Confidence in result
(%)

90 %

High level of confidence that there is a very low risk of loss and that
the quality can be maintained (or improved) with management.

% of impact offset

25.73 %

Table 5.5

Offset calculator – Saltmarsh TEC/PEC – Patch 2A and 2B

Attribute

Value

Justification

Offset area

0.69 ha

Combination of 2A and 2B

Start Quality

6

Desktop review and site inspection indicates that the site has good
potential to contain areas of the TEC in the central portion, with weed
incursion and edge effects in the outer extent. This site has disrupted
tidal influence from the existing weir / gated culverts.

Future quality without
offset

5

Overtime it is expected that weed incursion and increased edge
effects will continue to adversely impact the quality. The existing weir /
gated culvert will continue to impact tidal influence.

Future quality with
offset

7

the Port will undertake weed management in the outer zones, fencing
and stock exclusion. The opportunity to increase tidal flows by
removing the gates on the culverts and the weir will also allow
improved connection to Leschenault Estuary.

Time of which the
loss is averted

1

The portion of Lot 61 with the saltmarsh TEC will be placed under a
conservation covenant within 1 year of the Proposal being approved.

Time until ecological
benefit (years)

2

The opportunity to improve tidal flows by removing the gates on the
existing culvert and weir will be modelled and further investigated in
2021. A solution to improve flows whilst still protecting adjacent
landowners / existing infrastructure will be implemented in 2022.
The land will undergo fencing, rehabilitation and weed management
works within 2022.

Risk of loss without
offset (%)

30 %

The land is freehold and zoned as Rural under the Greater Bunbury
Regional Scheme. There is a low to medium risk that the land will be
developed given its location / tenure and zoning.

Risk of loss with
offset (%)

10 %

Low risk as conservation covenant will be placed over the area. The
Port has also committed to actively managing, monitoring and
undertaking corrective actions.

Confidence in result
(%)

80 %

High level of certainty of habitat attributes being retained. Given the
site already contains a good quality patch of saltmarsh in the central
portion, it is likely with increased tidal flows / inundation and weed
management with some infill planting (if needed) that the entire patch
can be improved.

% of impact offset

28.75 %

Table 5.6

Offset calculator – Saltmarsh TEC/PEC – Patch 2C
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Attribute

Value

Justification

Offset area

1.0 ha

Refer to Figure 4.2 for a representation of the potential final extent of
inundation based on tidal modelling. This shows how removing
existing hydraulic controls can re-vegetate the offset area, without
having adverse impacts to existing infrastructure / adjacent properties.

Start Quality

1

Poor quality, high level of weeds and currently grazed. Some
scattered saline / brackish tolerant native species and saline / clay
substrate indicate this is likely to regenerate into a saltmarsh
community over time if tidal connection is resumed.

Future quality
without offset

0

It is unlikely that the community would recover without management
measures and given current grazing / agricultural pressure it is likely to
decrease in condition / quality over time.

Future quality
with offset

4

Reinstating tidal connection, coupled with fencing, weed management
and rehabilitation are proposed. It is expected that a quality 4 score (or
greater) could be achieved within five years.

Time of which
the loss is
averted

1

The portion of Lot 61 with the saltmarsh TEC will be placed under a
conservation covenant within 1 year of the Proposal being approved.
The site will be managed for conservation purposes for the long term.

Time until
ecological
benefit (years)

5

The opportunity to improve tidal flows by removing the gates on the
existing culvert and weir will be modelled and further investigated in
2021. A solution to improve flows whilst still protecting adjacent
landowners / existing infrastructure will be implemented in 2022.
The land will undergo fencing, rehabilitation and weed management
works within 2021/2022.
Given the degraded / completely degraded condition it is expected that
rehabilitation to a quality 4 score would take up to five years. The
Proposed site would be monitored yearly over this time and corrective
actions such as further weed management or infill planting undertaken
as needed.

Risk of loss
without offset
(%)

30%

The land is freehold and zoned as Rural and Port Installations under
the Greater Bunbury Regional Scheme. There is a low to medium risk
that the land will be developed given its location / tenure and zoning.

Risk of loss with
offset (%)

10%

Low risk as conservation covenant will be placed over the area. The
Port has also committed to actively managing, monitoring and
undertaking corrective actions.

Confidence in
result (%)

80%

There is evidence from other saltmarsh communities within Australia
that on tidal connections are reinstated that the saltmarsh community
re-establishes. This coupled with stock removal, weed management
and infill planting is likely to achieve at least a 4 quality score over a
five year period. After this period, it is expected that the site would be
trending towards becoming a sustainable ecosystem. Ongoing
corrective actions will be undertaken on an as needs basis.

% of impact
offset

53.29 %
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6

Conclusion

The Port has developed an Offset Strategy for the Proposal to counterbalance significant residual
impacts on the Saltmarsh TEC/PEC. The Port have applied Commonwealth and State offset policies
in the development of this strategy. Two offset sites have been identified, these will be managed by
the Port. The offsets involve conservation covenants and on-ground rehabilitation.
Offset extents have been determined using the Commonwealth Offset Assessment Guide and/or
State-based policies and demonstrate that the offset requirements can be met.
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Appendix A
WA Offset Template
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WA OFFSET TEMPLATE
Existing
Avoid and minimise Rehabilitation Likely Rehab Success
environment/ Impact
Type

Significant Residual Type
Impact

The Proposal may
Throughout the design Onsite
Can the environmental values be Up to 0.67 ha of
Land Acquisition
potentially a total
and planning process rehabilitation rehabilitated/Evidence?
Saltmarsh TEC / PEC (covenant), on-ground
disturbance footprint of a program of
will occur within Yes, successful areas of
Quality
management
6.52 ha. This includes avoidance,
temporary
Casuarina revegetation and
Excellent-Very Good
up to 0.67 ha of
minimisations
construction
natural regeneration are common Conservation
Saltmarsh TEC / PEC. mitigation and
areas and
around the Bunbury Port. The
Significance
management has
offset sites as Preston River delta is itself a
State Priority 3 PEC /
been applied to the
detailed in the regenerated community,
Vulnerable EPBC
Proposal, with
Offset Strategy. established following the
listed TEC
Southern Ports making Revegetation realignment of the Preston River Land Tenure
substantial changes to would include following construction of the Port n/a
the Proposal design in locally
Operator experience in
Time Scale
order to mitigate
occurring
undertaking rehabilitation?
Permanent at time of
potential impacts.
species.
Southern Ports has experience construction
Several design options
and success in rehabilitating
were considered, with
temporary construction areas
The reduction in the
the option that
and wetlands in close proximity extent of this
required the smallest
to the Proposal.
community will result in
amount of clearing
What is the type of vegetation
minor residual impact
selected. Connectivity
being rehabilitated?
associated with the
of habitat will be
Revegetation would utilise locally Proposal.
maintained and
native species, primarily
enhanced through
Casuarina obesa
revegetation of
Time lag?
additional areas within
5 years
the Proposal Area. A
Credibility of the rehabilitation
Construction
proposed (evidence of
Environment
demonstrated success)
Management Plan will
Rehabilitation will comprise plant
detail construction
species know to naturally
controls to prevent
regenerate and that have
unplanned impacts
successfully been used in
rehabilitation in past projects.
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Risk

Likely offset success Time Lag

Offset Quantification

Low - Land to be
Can the values be
Remnant vegetation is The combination of
preserved under a
defined and measured? present to be secured proposed offsets
conservation
Yes, the proposed offset immediately within
achieves 107% of the
covenant. Land for
sites have been
proposed offsets.
offset requirement.
offsets either freehold surveyed
Revegetation is
and owned by the Port Operator
proposed to be
The ratio of offset to
or managed by the
experience/Evidence? undertaken for five
impact was
Port
Southern Ports will
years to establish
determined using the
manage the land.
ecological benefits.
Commonwealth
Southern Ports currently
Calculator as a guide.
manages several areas
of revegetation and
wetlands in the Port.
What is the type of
vegetation being
revegetated?
Saltmarsh community
Is there evidence the
environmental values
can be re-created
(evidence of
demonstrated
success)?
Yes – evidence of
Casuarina regeneration
locally and literature /
consultation suggests
saltmarsh community is
likely to re-generate
once tidal connection is
established.

Appendix B
DAWE Offset Calculators
B1 – Area 1 A and 1 B Offset Calculator
B2 – Areas 2 A and 2 B Offset Calculator
B3 – Area 2 C Offset Calculator
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Offsets Assessment Guide
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

Matter of National Environmental Significance

Drop-down list

Subtropical and
Temperate Coastal

Name
EPBC Act status

Vulnerable

Annual probability of extinction
Based on IUCN category definitions

Calculated output

0.2%
Not applicable to attribute

Impact calculator

Protected matter attributes

Attribute
relevant to
case?

Description

Offset calculator

Quantum of impact

Units

Total
Attribute
Protected matter attributes relevant quantum of
impact
to case?

Information
source

Units

Proposed offset

Time horizon
(years)

Start area and
quality

Future area and
quality without offset

Ecological communities
Area

Area of community

Yes

Clearing of up to
0.67 ha of
Subtropical and
Temperate Coastal
Saltmarsh (TEC)

0.67

Hectares

Quality

8

Scale 0-10

Total quantum of
impact

0.54

Adjusted
hectares

Site assessment and
proposal design have
used to identify
residual impact

Area of community

Yes

0.54

Adjusted
hectares

Risk-related
Lot 1 and Lot 963
time horizon
Estuary Drive: Area of
(max. 20 years)
existing saltmaarsh TEC
in Port land to be
conservation
covenanted.
Time until
ecological
benefit

1

2

Start area
(hectares)

1.23

Start quality
(scale of 0-10)

8

15%

Risk of loss
(%) with
offset

10%

Future area
without offset
(adjusted
hectares)

1.0

Future area
with offset
(adjusted
hectares)

1.1

Future quality
without offset
(scale of 0-10)

7

Future quality
with offset
(scale of 0-10)

8

Protected matter attributes

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

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

Description

Quantum of impact

Units

Information
source

Offset calculator

Attribute
relevant to
case?

0.00

Area of habitat

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

No

No

Total
Attribute
Protected matter attributes relevant quantum of
impact
to case?
Number of features
e.g. Nest hollows, habitat trees

No

Units

Proposed offset

Time over
which loss is
averted (max.
20 years)

Start area
(hectares)

Time until
ecological
benefit

Start quality
(scale of 0-10)

Time horizon
(years)

Future area
without offset
(adjusted
hectares)

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

Number of individuals
e.g. Individual plants/animals

% of
impact
offset

Minimum
(90%) direct
offset
Cost ($ total)
requirement
met?

Information
source

0.06

1.00

90%

90%

0.06

0.90

0.06
0.14

25.73%

Net present value

% of
impact
offset

No

0.90

Risk of loss
(%) with
offset
Future area
with offset
(adjusted
hectares)

0.0

Future quality
without offset
(scale of 0-10)

Start value

0.0

Future quality
with offset
(scale of 0-10)

Future value without
offset

Future value with
offset

Raw gain

No

No

Threatened species
Birth rate
e.g. Change in nest success

Threatened species
Birth rate
e.g. Change in nest success

No

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

No

Number of individuals
e.g. Individual plants/animals

No

No

No

No

Summary
Cost ($)
Protected matter attributes

Summary

Impact calculator

Quality

Total quantum of
impact

Net present value
(adjusted hectares)

Threatened species habitat
Risk of loss
(%) without
offset

Area

No

Confidence in Adjusted
Raw gain
result (%)
gain

Ecological Communities
Risk of loss
(%) without
offset

Threatened species habitat

Area of habitat

Future area and
quality with offset

Quantum of impact

Net
present
% of impact offset
value of
offset

Direct offset adequate?

Direct offset ($)

Other compensatory
measures ($)

Total ($)

Birth rate

0

$0.00

$0.00

Mortality rate

0

$0.00

$0.00

Number of individuals

0

$0.00

$0.00

Number of features

0

$0.00

$0.00

Condition of habitat

0

$0.00

$0.00

Area of habitat

0

$0.00

$0.00

Area of community

0.536

0.14

25.73%

No

$0.00

#DIV/0!

#DIV/0!

$0.00

#DIV/0!

#DIV/0!

Confidence in Adjusted
result (%)
gain

Minimum
(90%) direct
offset
Cost ($ total)
requirement
met?

Information
source

Offsets Assessment Guide
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

Matter of National Environmental Significance

Drop-down list

Subtropical and
Temperate Coastal

Name
EPBC Act status

Vulnerable

Annual probability of extinction
Based on IUCN category definitions

Calculated output

0.2%
Not applicable to attribute

Impact calculator

Protected matter attributes

Attribute
relevant to
case?

Description

Offset calculator

Quantum of impact

Units

Total
Attribute
Protected matter attributes relevant quantum of
impact
to case?

Information
source

Units

Proposed offset

Time horizon
(years)

Start area and
quality

Future area and
quality without offset

Ecological communities
Area

Area of community

Yes

Clearing of up to
0.67 ha of
Subtropical and
Temperate Coastal
Saltmarsh (TEC)

0.67

Hectares

Quality

8

Scale 0-10

Total quantum of
impact

0.54

Adjusted
hectares

Site assessment and
proposal design have
used to identify
residual impact

Area of community

Yes

0.54

Adjusted
hectares

Lot 61 Estuary Drive Risk-related
Area of existing
time horizon
saltmarsh TEC in Port
(max. 20 years)
land to be conservation
covenanted. Weed
control, fencing and
revegetation works
Time until
undertaken
ecological
benefit

1

2

Start area
(hectares)

0.69

Start quality
(scale of 0-10)

6

30%

Risk of loss
(%) with
offset

10%

Future area
without offset
(adjusted
hectares)

0.5

Future area
with offset
(adjusted
hectares)

0.6

Future quality
without offset
(scale of 0-10)

5

Future quality
with offset
(scale of 0-10)

7

Protected matter attributes

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

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

Description

Quantum of impact

Units

Information
source

Offset calculator

Attribute
relevant to
case?

0.00

Area of habitat

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

No

No

Total
Attribute
Protected matter attributes relevant quantum of
impact
to case?
Number of features
e.g. Nest hollows, habitat trees

No

Units

Proposed offset

Time over
which loss is
averted (max.
20 years)

Start area
(hectares)

Time until
ecological
benefit

Start quality
(scale of 0-10)

Time horizon
(years)

Future area
without offset
(adjusted
hectares)

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

Number of individuals
e.g. Individual plants/animals

% of
impact
offset

Minimum
(90%) direct
offset
Cost ($ total)
requirement
met?

Information
source

0.14

2.00

80%

80%

0.11

1.60

0.11
0.15

28.75%

Net present value

% of
impact
offset

No

1.59

Risk of loss
(%) with
offset
Future area
with offset
(adjusted
hectares)

0.0

Future quality
without offset
(scale of 0-10)

Start value

0.0

Future quality
with offset
(scale of 0-10)

Future value without
offset

Future value with
offset

Raw gain

No

No

Threatened species
Birth rate
e.g. Change in nest success

Threatened species
Birth rate
e.g. Change in nest success

No

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

No

Number of individuals
e.g. Individual plants/animals

No

No

No

No

Summary
Cost ($)
Protected matter attributes

Summary

Impact calculator

Quality

Total quantum of
impact

Net present value
(adjusted hectares)

Threatened species habitat
Risk of loss
(%) without
offset

Area

No

Confidence in Adjusted
Raw gain
result (%)
gain

Ecological Communities
Risk of loss
(%) without
offset

Threatened species habitat

Area of habitat

Future area and
quality with offset

Quantum of impact

Net
present
% of impact offset
value of
offset

Direct offset adequate?

Direct offset ($)

Other compensatory
measures ($)

Total ($)

Birth rate

0

$0.00

$0.00

Mortality rate

0

$0.00

$0.00

Number of individuals

0

$0.00

$0.00

Number of features

0

$0.00

$0.00

Condition of habitat

0

$0.00

$0.00

Area of habitat

0

$0.00

$0.00

Area of community

0.536

0.15

28.75%

No

$0.00

#DIV/0!

#DIV/0!

$0.00

#DIV/0!

#DIV/0!

Confidence in Adjusted
result (%)
gain

Minimum
(90%) direct
offset
Cost ($ total)
requirement
met?

Information
source

Offsets Assessment Guide
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

Matter of National Environmental Significance

Drop-down list

Subtropical and
Temperate Coastal

Name
EPBC Act status

Vulnerable

Annual probability of extinction
Based on IUCN category definitions

Calculated output

0.2%
Not applicable to attribute

Impact calculator

Protected matter attributes

Attribute
relevant to
case?

Description

Offset calculator

Quantum of impact

Units

Total
Attribute
Protected matter attributes relevant quantum of
impact
to case?

Information
source

Units

Proposed offset

Time horizon
(years)

Start area and
quality

Future area and
quality without offset

Ecological communities
Area

Area of community

Yes

Clearing of up to
0.67 ha of
Subtropical and
Temperate Coastal
Saltmarsh (TEC)

0.67

Hectares

Quality

8

Scale 0-10

Total quantum of
impact

0.54

Adjusted
hectares

Site assessment and
proposal design have
used to identify
residual impact

Area of community

Yes

0.54

Adjusted
hectares

Lot 61, Estuary Drive.
Area of potentail
saltmarsh TEC to be
revegetated

Risk-related
time horizon
(max. 20 years)

Time until
ecological
benefit

1

5

Start area
(hectares)

1

Start quality
(scale of 0-10)

1

30%

Risk of loss
(%) with
offset

10%

Future area
without offset
(adjusted
hectares)

0.7

Future area
with offset
(adjusted
hectares)

0.9

Future quality
without offset
(scale of 0-10)

0

Future quality
with offset
(scale of 0-10)

4

Protected matter attributes

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

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

Description

Quantum of impact

Units

Information
source

Offset calculator

Attribute
relevant to
case?

0.00

Area of habitat

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

No

No

Total
Attribute
Protected matter attributes relevant quantum of
impact
to case?
Number of features
e.g. Nest hollows, habitat trees

No

Units

Proposed offset

Time over
which loss is
averted (max.
20 years)

Start area
(hectares)

Time until
ecological
benefit

Start quality
(scale of 0-10)

Time horizon
(years)

Future area
without offset
(adjusted
hectares)

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

Number of individuals
e.g. Individual plants/animals

% of
impact
offset

Minimum
(90%) direct
offset
Cost ($ total)
requirement
met?

Information
source

0.20

4.00

80%

80%

0.16

3.20

0.16
0.29

53.29%

Net present value

% of
impact
offset

No

3.17

Risk of loss
(%) with
offset
Future area
with offset
(adjusted
hectares)

0.0

Future quality
without offset
(scale of 0-10)

Start value

0.0

Future quality
with offset
(scale of 0-10)

Future value without
offset

Future value with
offset

Raw gain

No

No

Threatened species
Birth rate
e.g. Change in nest success

Threatened species
Birth rate
e.g. Change in nest success

No

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

No

Number of individuals
e.g. Individual plants/animals

No

No

No

No

Summary
Cost ($)
Protected matter attributes

Summary

Impact calculator

Quality

Total quantum of
impact

Net present value
(adjusted hectares)

Threatened species habitat
Risk of loss
(%) without
offset

Area

No

Confidence in Adjusted
Raw gain
result (%)
gain

Ecological Communities
Risk of loss
(%) without
offset

Threatened species habitat

Area of habitat

Future area and
quality with offset

Quantum of impact

Net
present
% of impact offset
value of
offset

Direct offset adequate?

Direct offset ($)

Other compensatory
measures ($)

Total ($)

Birth rate

0

$0.00

$0.00

Mortality rate

0

$0.00

$0.00

Number of individuals

0

$0.00

$0.00

Number of features

0

$0.00

$0.00

Condition of habitat

0

$0.00

$0.00

Area of habitat

0

$0.00

$0.00

Area of community

0.536

0.29

53.29%

No

$0.00

#DIV/0!

#DIV/0!

$0.00

#DIV/0!

#DIV/0!

Confidence in Adjusted
result (%)
gain

Minimum
(90%) direct
offset
Cost ($ total)
requirement
met?

Information
source

ghd.com

The Power of Commitment
GHD | Southern Ports Authority | 12531043 | Offset Strategy

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.

28

