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Proposed road crossings over the Vasse Estuary / River
Strategic review of options
1.

Introduction

Strategen have been engaged by the City of Busselton to provide strategic environmental advice for a
number of proposed road crossings over the Vasse Estuary and Lower Vasse River in Busselton.
The proposed road crossings have been developed further to the Busselton Traffic Study, providing short,
medium and long term solutions to the Busselton town traffic flow and connectivity issues.
The Shire of Busselton has previously developed a proposal to extend Ford Road across the Vasse
Estuary, which was was assessed by the WA Environmental Protection Authority (EPA) in 1999, then
subject to a lengthy appeals process (interim and final Appeals Committee reports in 2002 and 2009) and
ultimately rejected by the Minister for Environment in 2010. Given this history, the City of Busselton seeks
strategic advice to understand the environmental approvals issues related to the planning and design of
the proposed road crossings.
Accordingly, the strategic advice focuses on the following matters:
1
•
EPBC Act matters
•
likely EPA position
2
•
potential approvals pathway under the EPBC Act and EP Act and timeframe
•
potential options for environmental mitigation and offsets
•
further studies required to support approvals.
2.

Overview of options

Strategen have reviewed six proposed road crossings along the Vasse Estuary and Lower Vasse River,
based on the concept drawings provided by the City. These crossings are summarised in Table 1 below.
Table 1: Proposed road crossing options
Road crossing option

Type of crossing

Relevant drawings

Ford Road – Bussell
Highway/Vasse Highway

New two lane crossing

Ford Road Concept Plan, FOR217-05-02

Causeway Road –
Camilleri Street

New two land crossing

Causeway Road – Queen
Street

Upgrade to four lanes

West Street

Upgrade to four lanes

New bridge / embankment or at
grade option
Causeway Road Concept Plan, 6553.1-C-105

New embankment and bridge
Causeway Road Concept Plan, 6553.1-C-105

Existing bridge widening
Strelly St Concept Plan Option 3, 6553.2-C-102

Existing embankment / culverts
widening

1

Commonwealth Environmental Protection and Biodiversity Conservation Act 1999
2

Western Australian Environmental Protection Act 1986
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Road crossing option

Type of crossing

Relevant drawings

Frederick Street –
Southern Drive

New two lane crossing

Strelly St Concept Plan Option 3, 6553.2-C-102

Strelly Street

Upgrade to four lanes

New bridge / embankment
Strelly St Concept Plan Option 3, 6553.2-C-102

Existing bridge widening

3.

Key environmental concerns to road crossings

The Appeals Committee (September 2009) recommended that the previous proposal for the Ford Road
crossing be refused on the following basis:
•
sensitivity of the Ramsar wetlands and associated upstream wetlands
•
a number of uncertainties relating to environmental risk and management
3
•
application of the precautionary principle, which was adopted by the EPA and CALM .
These factors were summarised in points 100, 98 and 101, respectively of the Committee’s report
(September 2009). It is expected that the factors will need to be addressed for any future road crossing
over the Vasse-Wonnerup wetlands.
Sensitivity of the Vasse Estuary
The Appeals Committee report (September 2009) and the earlier EPA report (May 2000) identified that the
Vasse Estuary in the vicinity of Ford Road was of high sensitivity and that protection of these wetlands
was of ‘paramount importance’.
The Vasse Estuary is Ramsar listed to the east/downstream of the proposed Ford Road crossing, however
the ecological sensitivity is also noted to extend to the west/upstream of the proposed Ford Road crossing.
CALM advised the EPA (May 2000) of the intention to progressively acquire and reserve areas of the
Vasse Estuary west of Ford Road and thereafter nominate these areas for inclusion in the Ramsar site
listing.
Discussion with DPaW (K. Williams, pers. comm.) indicates that some areas of the Vasse Estuary west of
Ford Road have been reserved, however the process is ongoing and the nomination to extend the Ramsar
site listing but is some years away. The Vasse Estuary is considered to have a high habitat value as far
west as the Old Cheese Factory along Peel Terrace, with the Lower Vasse River also having some
stretches with good habitat value including in the vicinity of Southern Drive (K. Williams, DPaW, pers.
comm.). These areas are shown in Figure 1.
It is noted that protection and rehabilitation works have been undertaken along the wetlands
west/upstream of Ford Road, as shown in Plates 1, 2 and 3. This area is referred to in interpretive signage
as the ‘Vasse River Delta Wetlands’.
EPBC Act and DotE Position
The Vasse Estuary forms part of the Ramsar listed Vasse-Wonnerup wetlands, which are protected as a
Matter of National Environmental Significance (MNES) under the EPBC Act. The Australian Department of
the Environment (DotE) are expected to be highly sensitive to any development that could affect the
Ramsar site, whether through water quality, hydrology, clearing of vegetation or disturbance to fauna.
This sensitivity was demonstrated for the Busselton Foreshore development, which was deemed a
controlled action under the EPBC Act in part due to the Vasse-Wonnerup wetlands, even though the
development area does not drain into the wetlands but northwards into Geographe Bay. More recently,
the DotE expressed concern regarding the water quality risks posed by the Busselton-Margaret River
Regional Airport, even though runoff from the development is expected to pose a very low risk to the
wetlands.

3

WA Department of Conservation and Land Management, now the Department of Parks and Wildlife
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It is therefore expected that the road crossings, particularly those in the vicinity of the Ramsar site
boundary or identified high value wetland areas upstream of the Ramsar site would require a referral and
potentially be determined a controlled action under the EPBC Act.

Old Butter Factory

Ramsar
listed
area

Nominal
area of
high value

Nominal area identified as high value, for
reservation and Ramsar site listing

Figure 1: Vasse Estuary sensitive habitats (imagery source: Google Earth Pro)
EPA Position and Roe 8 Implications
The EPA is expected to maintain its previous position on adopting the precautionary principle for any
potential impacts to the Vasse Estuary, particularly following the Roe 8 decision.
The Roe 8 decision has resulted in a noticeable response from the Office of the Environmental Protection
Authority (OEPA) as an increased sensitivity to the implications of policies and the need to demonstrate
strict adherence to policies. This has been evidenced by requests from the OEPA for additional
information on proposals, including comprehensive reviews of the proposals against applicable
environmental policies.
It is therefore expected that road crossing proposals that are referred to the EPA under Section 38 of the
EP Act will require a comprehensive review against environmental policies and the provision of sufficient
technical information to allay concerns regarding uncertainties in environmental risk and management.
Key policy requirements that could apply to the road crossings include:
•

EPA Position Statement 4 (2004): a ‘thorough appraisal of options including site selection’ to avoid
direct or indirect impacts on wetlands

•

Wetlands Conservation Policy 1997: demonstrated that the high values of conservation category
wetlands and waterbird populations have been protected.

•

EPA Position Statement 10 (2004): formal impact assessment for proposals that could have significant
impacts to conservation category wetlands or Ramsar wetlands or areas adjacent to them.

It should be recognised that all of the proposed road crossings are likely to involve works over areas
classified as conservation category wetlands (see red circles in Figure 2).
Another potential response from the EPA to the Roe 8 decision may be the level of assessment set, with a
greater potential for proposals to be assessed through Part IV of the EP Act, and a greater potential for
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assessment through a Public Environmental Review (PER) rather than an Assessment of Proponent
Information (API) Category A.

Figure 2: Vasse Estuary conservation category wetland crossings (source: Landgate SLIP WA Atlas)
Key uncertainties
The uncertainties identified by the Appeals Committee (2009) as justifying an application of the
precautionary principle (and thus refusal of the Ford Road proposal) were as follows:
•
interrelationship of fauna activity across the Vasse Estuary, particularly waterbirds, and the risk of
disruption of water bird movements and increased mortality rate
•
hydrological regime and associated flooding and dry land crossing matters
•
construction risks including acid sulphate soils
•
approach for stormwater and spill management
•
limitations on access
The Appeals Committee (2009) addressed these uncertainties in part through the following
recommendations for any new road crossing proposal:
•
road and bridge must not produce an afflux greater than 0.03 m during 1 in 100 year flow
•
clearance of road and bridge must be greater than 1.95 m AHD
•
bridge must allow dry shoreline of at least 0.5 m on both sides for 1 in 25 year flow
•
design must incorporate best practice stormwater and pollutant run-off
•
investigation of acid sulphate soils, effect of construction and management to avoid impacts
•
restriction of bulk carriage of hazardous materials and other potential pollutants
•
comprehensive site management and rehabilitation plan including protection vegetation,
rehabilitation, and monitoring of waterbirds.
It should be noted that no recommendation was made to address the high sensitivity of the wetlands and
the potential for disturbance and death of waterbirds. This uncertainty is expected to remain of primary
importance to the EPA and DPaW and the issue least able to be mitigated through engineering or
management options.
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4.

Strategic review of road crossing options

The road crossing options differ in their environmental sensitivity with respect to their location and the
extent of works involved. The key environmental constraints and opportunities for each option are
presented below.
Ford Road
This crossing option involves an extension of Ford Road from Peel Terrace towards Bussel Highway, with
a number of options for intersections at the southern end. This option is the most similar to the previous
road crossing proposal and is consequently the most likely to be rejected by the WA and/or
Commonwealth Ministers.
The alignment of the crossing is heavily degraded, with uncontrolled access and extensive stands of
bulrushes and other introduced flora species as shown in Plate 4. This presents a major opportunity to
provide rehabilitation and access controls as an offset for environmental impacts.
It is considered that a number of the key uncertainties related to the previous Ford Road proposal can be
effectively addressed through technical investigations and design, including:
•
hydrological regime and associated flooding and dry land crossing matters
•
construction risks including acid sulphate soils
•
approach for stormwater and spill management
•
limitations on access
However, the main issue will be potential disturbance and mortality of waterbirds, for which a design
solution may not be available. It should be noted that the Appeals Committee, EPA and DPaW (then
CALM) were of the view that a bridge structure that elevated the road above the wetlands was insufficient
to mitigate the risk to waterbirds. An at-grade road design is similarly expected to be regarded as posing a
significant risk to waterbirds and likely also to terrestrial mammals (bandicoots and possums).
A potential solution to the waterbirds issue may be available if studies can demonstrate that there is limited
activity by waterbirds during the summer peak traffic period, in which case the road could be opened for
this period and perhaps other key holiday periods, and then closed off for the rest of the year. A
seasonally operated road would suggest a lower capital investment and thus an at-grade road design that
operates as a floodway during the winter and spring. However an at-grade road may potentially be viewed
as posing a significant risk of increased mortality to terrestrial mammals, particularly if the area is subject
to rehabilitation and thus operates as a more intact ecological corridor.
In the first instance it is recommended that the usage of the area by waterbirds be subject to further
investigation to identify if there is a limited waterbird activity during the summer peak traffic period and thus
whether the road could be operated on a seasonal basis. If such a limited waterbird activity is not found to
be the case then it is considered unlikely that the road crossing will be acceptable to EPA and/or DotE.
Causeway Road – Camilleri Street
This crossing option involves a new bridge over the Vasse River to connect Camilleri Street to Causeway
Road.
The alignment of the crossing is shown in Plate 5, lying to the east of the old railway corridor embankment
and footbridge across the Vasse River. This alignment would require a new embankment to be
constructed through the western most extent of the Vasse Estuary wetlands, which would create a
hydrologically isolated pocket of wetland between the new embankment and the old railway corridor
embankment. Such an isolated pocket of wetland already occurs to the west of the old railway corridor
embankment, characterised by stagnant water subject to insect breeding (see Plate 6). This would likely
be considered an unacceptable hydrological impact to a conservation category wetland, particularly when
an existing embankment is located in the near vicinity that could be used for the road crossing.
In addition, the proposed alignment lies closer to the high value wetland areas identified between Ford
Road and the old cheese factory. The Vasse River in the vicinity of the old cheese factory has not been
subject to high levels of vehicle traffic noise or pedestrian movements, unlike the stretch of river further
west between the footbridge and Causeway Road bridge. Accordingly, a road crossing in the vicinity of
the old cheese factory may be viewed as posing an unacceptable risk of disturbance and mortality to
waterbirds in a similar vein to Ford Road.
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It is therefore recommended that the proposed road crossing alignment be moved to the west to involve an
expansion/widening of the existing old railway embankment and existing footbridge alignment, with
Causeway Road connecting to Stanley Street rather than Camilleri Street. A field survey should be
undertaken of the ecological values either side of the old railway embankment to determine which has the
greatest value and which side should be infilled. It may be preferable to infill on the western side over the
isolated wetland pocket as this is already hydrologically isolated from the high value wetland areas to the
east.
The road crossing option would involve clearing of mature riparian vegetation on either side of the Vasse
River, which would require the provision of offsets. There are a number of rehabilitation opportunities in
the immediate vicinity of the road crossing, including removals of weeds and wastes (e.g. old mattress),
and hydrological re-connection of the isolated wetland pocket to the Vasse River to improve its water
quality and habitat value.
Overall this road crossing option is likely to be considered acceptable to the EPA and/or DotE, subject to
using the existing embankment/footbridge alignment, provision of offsets for vegetation clearing, best
practice stormwater treatment, and construction environmental management.

Footbridge

Old cheese
factory

Rehabilitation
opportunity

Existing embankment
of old railway

Isolated wetland
pocket

High value wetland
areas

Proposed road
crossing alignment

Figure 3: Causeway Road-Camilleri Street road crossing (imagery source: Google Earth Pro)
Causeway Road – Queen Street
This crossing option involves a widening of the existing Causeway Road bridge over the Vasse River.
The widening of the existing bridge is likely to require clearing of mature riparian vegetation along a
conservation category wetland, however the clearing will be limited and may be addressed through
provision of offsets. The area in the vicinity is already subject to high traffic and pedestrian disturbance
and is relatively remote from the identified high value wetland areas to the east.
Overall the crossing option is likely to be considered acceptable to the EPA and/or DotE subject to the
provision of offsets, and stringent environmental management to prevent impacts to the Vasse River
during construction.
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West Street
This crossing option involves a widening of the existing West Street to four lanes. From the concept plan it
appears that the crossing will require an expansion of the existing embankment and culverts across the
Vasse River, which will result in clearing of native vegetation within a conservation category wetland.
The existing embankment is already subject to high traffic and pedestrian disturbance and is relatively
remote from the identified high value wetland areas to the east. Accordingly it is expected that the risk of
disturbance and mortality to waterbirds will be low. Similarly, the extension of Roe Terrace along the
northern boundary of the industrial area would involve limited disturbance along the periphery of the
wetlands.
The concept plan indicates the option for a two lane road to extend east from West Street and join with the
extension of Frederick Street (see Figure 4). This would require construction of a new embankment
through a conservation category wetland area and provision of culverts or a bridge structure to ensure that
the wetland area to the south-west of the new embankment does not become hydrologically isolated from
the Vasse River. It is also uncertain as to the ecological values of this wetland area, including waterbird
and terrestrial mammal habitat, which if significant may pose concerns regarding habitat fragmentation and
fauna disturbance/mortality. Accordingly survey of the area is recommended to identify any major
constraints to development.
Overall the widening of the existing embankment along West Street and extension of Roe Terrace is likely
to be considered acceptable to the EPA and/or DotE,. The extension of a new embankment from West
Street towards Frederick Street may potentially be feasible, depending on the ecological values of the
wetland area. It is expected that the EPA will require a thorough demonstration of why the new
embankment is required across the wetland rather than limiting the crossing to an expansion of the
existing West Street embankment.

New embankment for
West Street

Southern
Drive

Expansion of
existing
embankment

Sufficient drainage to
ensure that wetland
does not become
isolated

New embankment and
bridge for Frederick
Street

Extension of
Roe Terrace

West
Street
Extension of
Frederick
Street

Figure 4: West Street and Frederick Street road crossings (imagery source: Google Earth Pro)
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Frederick Street – Southern Drive
This crossing involves a new embankment and bridge across the Vasse River, as shown in Figure 4.
The terrestrial alignment of the crossing has signs of uncontrolled access and some degradation, however
it is understood that the riverine habitat in the vicinity of the crossing is in relatively good condition (K.
Williams, DPaW, pers. comm.). Several kangaroos were observed along the terrestrial alignment between
the river and Frederick Street (Plate 7).
This crossing would require construction of a new embankment through a conservation category wetland
area and, depending on the topography, may require provision of culverts or similar drainage to ensure
that the wetland area to the south-east of the new embankment does not become hydrologically isolated
from the Vasse River. In addition, the new bridge may disturb a stretch of the Vasse River that has
relatively high values and is currently not subject to vehicular traffic disturbance. It is therefore
recommended that a survey is recommended to identify any major constraints to development.
Overall this option may not be considered acceptable by the EPA, depending on the ecological values of
the Vasse River in the vicinity. It is expected that the EPA will require a thorough demonstration of why the
new embankment and bridge is required rather than widening the nearby existing bridge at Strelly Street.
Strelly Street
This crossing option involves a widening of the existing Strelly Street bridge over the Vasse River.
The widening of the existing bridge may require clearing of mature riparian vegetation along a
conservation category wetland, however the clearing will be limited and may be addressed through
provision of offsets. The area in the vicinity is already subject to high traffic and pedestrian disturbance,
with recognised poor habitat quality and extensive aquatic weeds (K. Williams, DPaW, pers. comm.), and
is relatively remote from the identified high value wetland areas to the east.
Overall the crossing option is likely to be considered acceptable to the EPA and/or DotE subject to the
provision of offsets, and stringent environmental management to prevent impacts to the Vasse River
during construction.
5.

Summary and Recommendations

Summary of findings
The following conclusions are made:
1. The proposed widening of the existing Causeway Road bridge, Strelly Street bridge and West Street
embankment, and extension of Roe Terrace, are likely to be acceptable to the EPA and/or DotE.
2. The proposed crossing between Causeway Road and Camilleri Street is likely to be problematic due
to hydrological isolation of a wetland area and proximity to the high value Vasse Estuary areas. It is
recommended that the alignment be moved to the west to the existing old railway embankment and
footbridge, with Causeway Road connecting to Stanley Street instead.
3. The proposed new embankment between West Street and Frederick Street may be feasible
depending on the ecological values of the wetland areas in the vicinity. Survey of the wetland areas is
recommended to identify any major constraints to development.
4. The proposed new embankment and bridge between Frederick Street and Southern Drive is likely to
be problematic due the extent of the crossing over the wetland and riverine areas. Survey is
recommended to identify any major constraints to development.
5. The proposed extension of Ford Road is unlikely to be acceptable due to the sensitivity of EPA and/or
DotE to potential disturbance and mortality of waterbirds. A potential solution may involve seasonal
opening of the road if this can be demonstrated to coincide with periods of low waterbird activity in the
area. Further investigation is recommended to review waterbird usage of the area to identify if this
solution is feasible.
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1-Apr-16

8

Proposed road crossings over the Vasse Estuary / River

Potential approvals pathway and timeframe
Given the sensitivity of the EPA and DotE to any impacts on the Vasse-Wonnerup wetlands, it is expected
that any road crossing proposals would be referred under the EP Act and EPBC Act.
For time and cost efficiency it is recommended that the road crossing proposals be packaged rather than
individually referred. One approach may be packaging into timeframes (e.g. short term, medium term) or
alternatively packaging based on risk (e.g. low risk: Causeway Road bridge and Strelly Street bridge,
medium risk: Frederick Street and West Street). Packaging will reduce the time and cost to the City of
referring while preventing individual crossings being held up due to a more contentious crossings.
The timeframe for approval will vary depending on whether the proposal is deemed a controlled action
under the EPBC Act, whether a formal assessment is required under Part IV of the EP Act, and whether a
PER or API-A is required for the formal assessment. Assuming that a proposal is deemed a controlled
action and is subject to formal assessment via an API-A, with MNES assessed via the Bilateral Agreement,
the following indicative timeframe would apply:
•

OEPA and DotE liaison: 1 month

•

EPBC referral, decision and public review: 3-4 months

•

API-A and EP Act referral, EPA assessment and report: 4-5 months

•

Appeals: 2-3 months

•

Total: 10-13 months

This timeframe excludes the requirement for technical investigations and studies (see below), which are
expected to take from 3-6 months, unless seasonal ecological surveys are required in which case 12-14
months may be required.
A Part IV assessment under the EP Act will negate the need for a vegetation clearing permit under Part V
of the EP Act. If the EPA deems that a formal assessment is not required under Part IV of the Act then a
native vegetation clearing permit will be required. This would likely take from 3 to 6 months and thus the
approvals timeframe would be 7-11 months rather than 10-13 months if an API-A is required.
Environmental mitigation options including offsets
Environmental mitigation options should adopt the EPA’s hierarchy as follows:
•

avoid

•

minimise

•

rehabilitate

•

offset

It is therefore preferable to avoid or minimise environmental impacts through route selection and it is
expected that the EPA will require this to be demonstrated for any road crossings through conservation
category wetlands. Accordingly we have recommended that the Causeway Road-Camilleri Street crossing
be moved further west to the existing old railway embankment and footbridge. Similarly, consideration
should be given to avoiding construction of a new embankment between West Street and Frederick Street
and instead widen the existing West Street embankment along its full length to provide four lanes up to the
intersection with Frederick Street.
Environmental impacts associated with stormwater, spills and acid sulphate soils (ASS) may also be
minimised through established approaches as follows:
•

use of vegetated drainage systems to infiltrate and treat stormwater, including swales and
bioretention units

•

for highly sensitive sites, use of oil-water interceptors, an example of which is the interceptor installed
in the vicinity of the intersection of Peel Terrace and Stanley Street

•

the stormwater drainage and spill capture systems would require an elevated crossing, with drains
conveying stormwater/spills away from the crossing to treatment systems on the side/s of the river
prior to discharge back into the river
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•

ASS investigation and management is an established process subject to guidance and approval by
the Department of Environment Regulation

Rehabilitation and offsets are regarded as the least preferable approach and the EPA will require evidence
that practicable avoidance and minimisation approaches have been considered and implemented before
rehabilitation and offsets are approved.
Rehabilitation and offsets will be required for any residual disturbance areas associated with the crossings,
such as clearing of native vegetation and construction of embankments. Offsets may be available through
rehabilitation of existing degraded areas along the Vasse River and Vasse Estuary, including removal of
bulrushes and other introduced flora species along the existing Ford Road alignment, which would likely be
considered of greatest ecological value given the high value placed on the Vasse Estuary by DPaW and
DotE.
There may also be opportunities to rehabilitate degraded areas in the vicinity of the Causeway RoadCamilleri Street crossing option and the Frederick Street-Southern Drive crossing option. Removal of the
aquatic weeds along stretches of the Vasse River may also qualify for offsets.
Offsets for stormwater pollution may also be required to demonstrate no-net increase in pollutant loading
to the river. These offsets would involve retrofitted stormwater treatment systems on existing outlets into
the Vasse River, such as vegetated biofiltration areas along existing drains.
Further studies required to support approvals
The potential environmental constraints relating to the proposed road crossings primarily relate to
ecological sensitivity and so in the first instance studies are recommended to review and confirm the extent
of these sensitivities:
1.
Review of waterbird usage in the vicinity of the Ford Road crossing, in particular the seasonality and
whether there exists periods of low activity that coincide with expected peak traffic.
2.

Level 1 fauna and vegetation/flora surveys of the wetland and terrestrial habitats in the vicinity of the
West Street-Frederick Street crossing and the Frederick Street-Southern Drive crossing.

These studies will confirm whether the Ford Road, West Street-Frederick Street and Frederick StreetSouthern Drive options are likely to be acceptable to the EPA and/or DotE.
Further studies will also be required for input into the concept design and environmental referrals for the
road crossings including:
3.
Hydrological modelling of all new embankments and bridges (i.e. all crossings except Causeway
Road, Strelly Street and West Street) to quantify flooding impacts and fauna crossings. Discussion
with the Department of Water (DoW) (S. Rodgers, pers. comm.) indicates there is an updated 1D
hydrological model for the Vasse Estuary/River that could be used to model the proposed crossings,
which would reduce the cost required.
4.

ASS investigations and, depending on the findings, ASS management plans.

5.

Level 1 fauna and vegetation/flora surveys and development of a detailed offset strategy for each
crossing.

An estimate of the costs for the studies is presented for each option in the tables below; including
estimated costs to coordinate the studies, review and integrate environmental issues into concept designs,
pre-referral liaison with State and Commonwealth agencies, preparation of EPBC Act and WA EP Act
referrals, and the EPBC referral fees payable to the DotE under their cost recovery program. No estimate
is provided for the approvals post-referral as the scope for these remain uncertain.
It is also expected that there will be substantial cost savings to be achieved through undertaking the works
as a single package and a separate cost estimate has been provided for this approach. It is expected that
significant cost savings would be achievable by undertaking any subsequent approvals in a packaged
approach.
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Table 2: Estimated cost of studies to support approvals – Ford Road
Work component
Waterbird review - including seasonal surveys
Vegetation survey
Hydrological modelling
ASS investigation
ASS management plan
Detailed offset strategy
Pre-referral agency liaison
Studies and design coordination
EPBC and EP Act referral preparation
EPBC referral fee payable to DotE
TOTAL

Estimated cost
(GST exclusive)
$
$
$
$
$
$
$
$
$
$
$

15,000
5,000
10,000
33,000
15,000
15,000
12,000
10,000
17,000
7,400
139,400

Table 3: Estimated cost of studies to support approvals – Causeway Road-Camilleri Street
Work component
Fauna survey
Vegetation survey
Hydrological modelling
ASS investigation
ASS management plan
Detailed offset strategy
Pre-referral agency liaison
Studies and design coordination
EPBC and EP Act referral preparation
EPBC referral fee payable to DotE
TOTAL

Estimated cost
(GST exclusive)
$
$
$
$
$
$
$
$
$
$
$

5,000
5,000
10,000
18,000
10,000
10,000
10,000
9,000
14,000
7,400
98,400

Table 4: Estimated cost of studies to support approvals – Causeway Road-Queen Street
Work component
Fauna survey
Vegetation survey
Hydrological modelling
ASS investigation
ASS management plan
Detailed offset strategy
Pre-referral agency liaison
Studies and design coordination
EPBC and EP Act referral preparation
EPBC referral fee payable to DotE
TOTAL

Estimated cost
(GST exclusive)
$
$
$
$
$
$
$
$
$
$
$
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3,000
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Table 5: Estimated cost of studies to support approvals – West Street-Frederick Street
Work component
Fauna survey
Vegetation survey
Hydrological modelling
ASS investigation
ASS management plan
Detailed offset strategy
Pre-referral agency liaison
Studies and design coordination
EPBC and EP Act referral preparation
EPBC referral fee payable to DotE
TOTAL

Estimated cost
(GST exclusive)
$
$
$
$
$
$
$
$
$
$
$

5,000
7,000
10,000
16,000
10,000
10,000
10,000
9,000
14,000
7,400
98,400

Table 6: Estimated cost of studies to support approvals – Frederick Street-Southern Drive
Work component
Fauna survey
Vegetation survey
Hydrological modelling
ASS investigation
ASS management plan
Detailed offset strategy
Pre-referral agency liaison
Studies and design coordination
EPBC and EP Act referral preparation
EPBC referral fee payable to DotE
TOTAL

Estimated cost
(GST exclusive)
$
$
$
$
$
$
$
$
$
$
$

5,000
5,000
10,000
19,000
10,000
10,000
10,000
9,000
14,000
7,400
99,400

Table 7: Estimated cost of studies to support approvals – Strelly Street Bridge
Work component
Fauna survey
Vegetation survey
Hydrological modelling
ASS investigation
ASS management plan
Detailed offset strategy
Pre-referral agency liaison
Studies and design coordination
EPBC and EP Act referral preparation
EPBC referral fee payable to DotE
TOTAL

Estimated cost
(GST exclusive)
$
$
$
$
$
$
$
$
$
$
$
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4,000
3,000
13,000
8,000
3,000
4,000
4,000
8,000
7,400
54,400

Proposed road crossings over the Vasse Estuary / River

Table 8: Estimated cost of studies to support approvals – all road crossings

Work component

Fauna survey
Vegetati on survey
Hydrological modelling
ASS investig ation
ASS manag ement plan
Detailed offset strategy
Pre-referral agency liaison
Studies and design coordination
EPBC and EP Act referral preparation
EPBC referral fee payable to DotE
TOTAL

Estimated cost of
works in a single
package (GST
exclusive)
$
$
$
$
$
$
$
$
$
$
$
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25 ,000
18 ,000
30 ,000
91 ,000
40 ,000
35 ,000
15 ,000
25 ,000
42 ,000
7 ,400
328 ,400

Sum of estim ated
costs for individual
crossings (GST
exclusive)
$
$
$
$
$
$
$
$
$
$
$

34,000
25,000
40,000
112,000
61,000
48,000
46,000
41,000
67,000
37,000
511,000

Proposed road crossings over the Vasse Estuary / River
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Plate 1: Rehabilitation and interpretive signage along Vasse Estuary upstream of Ford Road

Plate 2: Protection and rehabilitation works along Vasse Estuary upstream of Ford Road
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Plate 3: Interpretive signage along Vasse Estuary upstream of Ford Road
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Plate 4: Ford Road alignment – stands of bulrushes and other introduced flora species
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Recommended extension of
existing embankment for old
railway

Plate 5: Causeway Road-Camilleri Street alignment – use of existing railway corridor would reduce impacts
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Proposed new road embankment
across wetland area
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Plate 6: Isolated wetland pocket west of old railway corridor embankment

Plate 7: Frederick Street proposed road crossing - terrestrial alignment
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Plate 8: Strelly Street proposed bridge widening – aquatic weeds
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