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EXECUTIVE SUMMARY 

INTRODUCTION 

Main Roads Western Australia (MRWA) is proposthg to build the New Perth Bunbury Highway 
project, a new 70 km dual carriageway road from the present terminus of the Kwinana Freeway at 
Safety Bay Road near Rockingham to the existing Perth Bunbury Highway at Lake Clifton, Western 
Australia. 

The new road comprises two components, the Kwinana Freeway extension and the Peel Deviation, 
and will involve the construction of a four lane dual carriageway highway between Safety Bay Road 
(City of Rockingham) and Old Coast Road (Lake Clifton). The northern 32 km of the project will be 
constructed to a freeway standard road with interchanges and overpasses, while the remaining 38.5 km 
will be built as dual carriageway rural highway. The Peel Deviation section of the highway runs 
north-south along the Swan Coastal Plain east of the Peel-Harvey Estuary. 

ASSESSMENT PROCESS 

The project was granted environmental approval under the State environmental process, however in 
June 2005 MRWA referred the New Perth Bunbury Highway project to the Commonwealth 
Department of Environment and Heritage (DEH) for a decision on whether the project required 
consideration under the Environmental Protection and Biodiversity Act 1999 (EPBC Act). 

The Federal Minister for the Environment and Heritage advised in July 2005 that the project was 
considered a "controlled action" requiring assessment and approval under the EPBC Act before the 
action may proceed because of the potential impact to the following matters of national significance: 

Threatened Species and Ecological Communities 

Ramsar wetlands (Peel-Harvey Estuary). 

The Federal Minister also sought advice from the State Minister as to whether the proposal would be 
assessed under the bilateral agreement. The proponent understands that this was not possible due to 
the State environmental assessments having been undertaken prior to the bilateral agreement being in 
place. 

The DEH has advised that it will assess: 

Direct or indirect impacts on the relevant matters of National Significance (Ramsar wetlands, 
Threatened Species and Ecological Communities) from construction and operation of the New 
Perth Bunbury Highway. 

Potential "consequential impacts" as a result of development on the eastern side of the Peel 
Harvey Estuary, a Ramsar wetland, being facilitated by the establishment of, in particular, the 
Peel Deviation section of the highway. 

PURPOSE AND SCOPE OF THIS DOCUMENT 

The purpose of this document is to present a summary of the assessment of the potential direct and 
indirect impacts of construction and operation of the New Perth Bunbury Highway on matters of 
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national significance. Relevant matters of national significance include threatened species of flora and 
fauna, threatened ecological communities (TECs) and Ramsar wetlands. 

Under the EPBC Act assessment process, MRWA is required to provide preliminary information on 
the project to enable DEH to determine the level of assessment. The scope and level of detail of this 
report is intended to be sufficient to provide the Commonwealth with substantial certainty that the 
issues it has raised can be managed by existing or proposed management commitments and controls. 

This document contains a summary of the environmental setting of the project area, identification of 
matters of national significance, followed by an assessment of potential impact to matters of national 
importance, which have been identified as: 

threatened fauna 

threatened flora 

TECs 

Ramsar wetlands. 

An assessment of potential "consequential impacts" as a result of development on the eastern side of 
the Peel-Harvey Estuary being facilitated by the establishment of; in particular, the Peel Deviation 
section of the highway, has been prepared as a separate report. This report addresses the direct or 
indirect impacts on the relevant matters of National environmental significance from construction and 
operation of the New Perth Bunbury Highway. 

DESCRIPTION OF MATIERS OF NATIONAL SIGNIFICANCE 

THREATENED FAUNA 

Ten threatened fauna species that are listed under State and Commonwealth legislation have been 
identified as potentially occurring within the project area. In its advice regarding the decision that the 
project was a controlled action the DEH advised that the potential impact to four of the ten species 
warranted a formal assessment. This assessment has addressed these threatened species, which are 
Carnaby's White-tailed Black Cockatoo Calyptorhynchus latirostris, Baudin's White-tailed Black 
Cockatoo Calyptorhynchus baudinii, Chuditch Dasyurus geoffroii and Western Ringtail Possum 
Pseudocheirus occidentalis. 

In addition to these species, the impact of the project on two other species of conservation significanc 
was assessed. These species were the Rainbow Bee-eater Merops ornatus, which is listed as a 
migratory bird of significance under the EPBC Act, and the State listed Forest Red-tailed Black 
Cockatoo Calyptorhynchus banskii naso. 

Carnaby's White-tailed Black Cockatoo Calyptorhynchus Iatirostris 

Carnaby's White-tailed Black Cockatoo (Carnaby's Cockatoo) is listed as Schedule 1 ('Rare and 
Endangered') under the Western Australian Wildlfe Conservation Act 1950-19 79 (Wildlife Act) and 
Endangered under the EPBC Act. The species is endemic to the south-west of Western Australia. 

The preferred habitats of the Carnaby's Cockatoo are woodlands, forests and mallee areas. They are 
also regular visitors to pine plantations in the south-west of Western Australia. In the Lake Clifton 
area the roadside verges, remnant vegetation, Yalgorup National Park, and the Doman Road and 
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Coronation Road pine plantations contain known breeding and foraging habitat for the birds 
(Biota 2006). 

Field surveys of the project area indicated that approximately 23 pairs of Camaby's Cockatoos were 
breeding within or adjacent to the platmed highway corridor (Biota 2006). Prior to this survey only a 
few breeding pairs had been recorded breeding in road verges in the Lake Clifton area (Biota 2006). 

Baudin's White-tailed Black Cockatoo Calyptorhynchus baudinil 

Baudin's White-tailed Black Cockatoo (Baudin's Cockatoo) is listed as Schedule 1 ('Rare and 
Endangered') under the Wildlife Act and Vulnerable under the EPBC Act. The species is endemic to 
the higher rainfall region of south-west Western Australia. 

Preferred habitats are temperate forests and woodlands dominated by Jarrah Eucalyptus marginata, 
Karri Eucalyptus diversicolor and Marri Corymbia calophylla. Baudin's Cockatoo typically breeds 
further inland and further south than the project area, in Marri, Jarrah and Karri forests. They 
primarily venture to the coastal plain for foraging purposes. There was little evidence recorded of any 
significant use of the habitats of the project area by Baudin's Cockatoo (Biota 2006). 

Chuditch Dasyurus geoffroii 

Chuditch are listed as Schedule 1 ('Rare and Endangered') under the Wildlife Act and Vulnerable 
under the EPBC Act. 

Chuditch are patchily distributed throughout Jarrah forests and mixed Karri/Marri/Jarrah forest of 
south-west Western Australia. They require dense bush or scrub (usually Jarrah or Marri) to provide 
suitable cover and den sites (Mawson 1996). No evidence of this species was recorded during habitat 
assessments, searches for secondary signs or spotlighting within the project area (Biota 2006). 

Western Ringtail Possum Pseudocheirus occidentalis 

Western Ringtail Possums are listed as Schedule 1 ('Rare and Endangered') under the Wildlife Act 
and Vulnerable under the EPBC Act. 

The main determinant for suitable habitats of this species is the presence of peppermint Agonis 
flexusoa as the dominant tree as a component of the understory of a Eucalypt forest or woodland. 
Habitat-based assessment and searches were carried out for evidence of Western Ringtail Possums in 
habitats that appeared suitable for the species, and only one confirmed record of this species was made 
during the survey (Biota 2006). This record comprised the remains of a dead Western Ringtail 
Possum, in the Pitman Road area, which is less than 3 km from a release site for a CALM 
translocation program. 

Rain bow Bee- eater M erops orn at us 

The Rainbow Bee-eater is listed as a migratory bird under the EPBC Act. The species is relatively 
common in Western Australia, however is not common in eastern Australia, which is probably why it 
is listed under the EPBC Act. 

In the south-west of Western Australia, the Rainbow-bee eater is found throughout most localities, 
including all of the Swan Coastal Plain, but is absent from the heavily forested deep south-west 
(Biota 2006). The species occurs in lightly wooded, preferably sandy country near water, and visits in 
late August to early April (Biota 2006). 
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Rainbow Bee-eaters were recorded on six occasions during the field survey of the project area, and the 
survey concluded that there was extensive breeding habitat for the species in adjacent areas (Biota 
2006). 

Forest Red-tailed Black Cockatoo Calyptorhynchus banskii naso 

The Forest Red-tailed Black Cockatoo is listed as Schedule 1 ('Rare and Endangered') under the 
Wildlife Act. It is endemic to the south-west of Western Australia. 

The species feeds mainly on the seeds of Marri, Jarrah, Blackbutt, Karri, Sheoak (Ailocasuarina 
fraseriana) and Snottygobble (Persoonia 1ongfolia), and nests in large hollows of Marri or Eucalypts 
(Biota 2006). 

Field surveys of the project area indicated that approximately 17 pairs of Forest Red-tailed Black 
Cockatoos were breeding within or adjacent to the planned highway corridor (Biota 2006). Prior to 
this survey there were no breeding records for this species in this part of the Swan Coastal Plain, and 
the species was thought to be mainly an irregular visitor. 

THREATENED FLORA 

A population of Declared Rare Flora Caladenia huegelii (Grand spider orchid) has recently (February 
2006) been recorded within the vicinity of the proposed highway. This species is listed as Endangered 
under the EPBC Act, and as Declared Rare Flora under the Wildlife Conservation (Rare Flora) Notice 
2005. 

THREATENED ECOLOGICAL COMMUNITIES 

A vegetation survey by Trudgen (2000) recorded the TEC, Coiymbia calophylla - Xanthorrhoea 
preissii woodlands and shrublands of the Swan Coastal Plain, within the project area. This TEC is 
listed as Endangered under the EPBC Act. The area of TEC was affected by the original aligmnent of 
the highway; however the proposed alignment has since been altered to avoid this vegetation 
community. 

Lake Clifton is one of the few places known in the world where stromatolite-like structures known as 
thrombolites occur in hyposaline water. For the purpose of this assessment, these thrombolites are 
considered part of the Peel-Yalgorup ecological system and are considered under the discussion of 
management of impact to the Ramsar wetland. 

No other TECs have been identified within or adjacent to the project area. 

RAMSAR WETLANDS 

The Peel-Yalgorup system is a wetland system of international importance, and was nominated for 
Ramsar listing in 1990 (Australian site no. 36). Seven additional areas were nominated for extension 
to the area in 2001. 

The Peel-Yalgorup system is located east of the Peel Deviation section of the proposed highway. The 
route is generally at least one kilometre away from the wetland system, with the exception of the 
southern end of the Peel Deviation which merges with the existing Perth Bunbury Highway, 
approximately 300 in east of Lake Clifton. Construction and operational aspects of the highway that 
have the potential to affect the Peel-Yalgorup system will be considered in this assessment. 
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ENVIRONMENTAL IMPACT ASSESSMENT 

THREATENED FAUNA 

There was little or no evidence of any regionally significant populations of Chuditch, Western Ringtail 
Possum, Baudin's Cockatoo, and the Rainbow Bee-eater from a 600 in wide survey corridor that was 
centred on the highway route (Biota 2006). Therefore, there is unlikely to be potential for significant 
impact on these species as a result of the construction and operation of the New Perth Bunbury 
Highway. 

A significant number of sites important for two threatened cockatoo species (Carnaby's Cockatoo and 
Forest Red-tailed Black Cockatoos) were recorded throughout the 600 in survey corridor centred over 
the highway route (Biota 2006). The southern end of the highway crosses habitat of regionally 
significant populations of the cockatoos, in particularly of Carnaby's Cockatoo. Although there is 
potential for the highway to fragment existing populations of cockatoos and affect habitat critical to 
the survival of these species in the region, the highway does not directly affect the majority of nesting 
and feeding trees important to these species. The construction of the highway will only result in the 
clearing of a small proportion of vegetation important for foraging, and most of the nesting sites found 
will not be affected by the planned highway construction. Based on the current preliminary design of 
the highway, the impact will not exceed removal of four out of 23 recorded nest trees used by 
Carnaby's Cockatoo and one out of 17 recorded nest trees used by Forest Red-tailed Black Cockatoo 
(Biota 2006) within the 600 in survey corridor. A primary objective during detailed design will be to 
further reduce this impact. A preliminary review has indicated that local detailed design modifications 
(such as widening the median and shifting lanes) and changes to construction methods (steepening of 
batters) may be able to eliminate or further reduce residual impacts on these species. 

If any of the five nest trees cannot be avoided, they will be replaced by artificial nest boxes. 

A range of management measures to be detailed in the Fauna Management Plan and other related 
management plans (currently summarised in the Management Strategies in Appendix 1 & Appendix 2) 
will be used by MRWA to manage the impact of construction and operation of the highway on 
threatened fauna species. These will address such issues as clearing of vegetation, dieback and weed 
control, and rehabilitation and landscaping. In addition, a vegetation offset package is currently being 
negotiated with CALM and DoE to assist in mitigating the loss of native vegetation/habitat as a result 
of the project. The offset package includes the conservation of 40 hectares of vegetation in pristine to 
good condition as well as intensive rehabilitation and landscaping of suitable areas of the road reserve. 

THREATENED FLORA 

Caladenia huegelii specimens have not been located within the actual alignment of the highway and 
the alignment avoids primary orchid habitat (Jarrah/Marri/Banksia woodland in good condition). 
However, as one hectare of JanahlMarri/Spearwood vegetation with some potential for Caladenia 
huegelii to occur will be disturbed in Reserve 13987 for the construction of the New Perth Bunbury, 
an additional pre-construction search for the species in the preceding Spring will be undertaken. 
Should any specimens be found within the alignment, and they cannot be avoided through minor 
adjustments to the road design and construction methods, individual plants will be translocated to 
adjacent habitat to ensure there are no direct losses of individual plants. A permit to take the plants 
under the Wildlife Act will be required from CALM to perform the translocation. 
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The remaining habitat will be managed to minimise impacts from the highway. Management 
measures include design of drainage to avoid runoff entering the habitat, fencing and signage of the 
area to avoid unnecessary clearing or damage to vegetation, inductions to educate personnel about the 
status of Caladenia huegelii and fire management measures. 

THREATEN ED ECOLOGICAL COMMUNITIES 

The TEC Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands of the Swan 
Coastal Plain will not be directly affected by the proposal, as the highway does not intersect this 
vegetation community. The potential for indirect effects will be minimised though a range of 
management measures, including design of drainage to avoid runoff entering the TEC, fencing and 
signage of the area to avoid unnecessary clearing or damage to vegetation, dieback mapping and 
management and weed control. 

RAMSAR WETLANDS 

The Peel-Yalgorup wetland system will not be directly affected by the proposal, as it does not intersect 
the wetland or its peripheral vegetation. The potential for indirect impacts will be minimised through 
a range of management measures such as design of surface water runoff to maintain existing drainage 
paths, design of bridges to maintain the hydrologic capacity of watercourses and provide erosion 
control and scour protection measures where required, acid sulphate soil testing where required, and a 
number of dieback, weed and construction management measures. 

OVERALL CONCLUSION 

The New Perth Bunbury Highway is very unlikely to significantly affect the following matters of 
national significance; Chuditch, Western Ringtail Possum, Baudin's Cockatoo, Rainbow Bee-eater, 
Grand spider orchid Caladenia huegelii or the TEC Corymbia calophylla - xanthorrhoea preissii 
woodlands and shrublands of the Swan Coastal Plain. 

The Peel Yalgorup wetland system will not be directly affected by the proposal and the management 
measures proposed should ensure that there is very little potential for indirect impacts to occur from 
construction and operation of the highway, which is generally more than one kilometre from the 
wetland (with the exception of the intersection the existing Perth Bunbury Highway 300 in from Lake 
Clifton). 

The highway may result in the removal of up to four nest trees which are confirmed or probably used 
by Carnaby's Cockatoo and one nest tree which is confirmed or probably used by Forest Red-tailed 
Black Cockatoos, as well as clearing a small proportion of surrounding vegetation used for feeding 
and foraging by these species. Nesting trees will be replaced by artificial nesting boxes, however there 
is potential to reduce the number of trees required to be cleared during detailed design of the highway. 
The potential for significant impact to these species is low as the highway avoids the majority of nest 
trees (19 of 23 for Carnaby's Cockatoo and 16 of 17 for Forest Red-tailed Black Cockatoo within 
250 in either side of the highway), and given the level of commitment of MRWA to fauna 
management. 
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1. 	INTRODUCTION 

The following is an assessment of the potential for direct and indirect impacts on Matters of National 
Significance, as protected by the Environmental Protection and Biodiversity Act 1999 (EPBC Act), 
from the construction and operation of the proposed New Perth to Bunbury Highway. 

1.1 	BACKGROUND 

The New Perth Bunbury Highway project provides for the construction of a new 70 km dual 
carriageway road on the eastern side of the Peel Harvey Estuary from the present terminus of the 
Kwinana Freeway at Safety Bay Road to the existing Perth Bunbury Highway at Lake Clifton. 

The proponent is Main Roads Western Australia (MRWA). MRWA's purpose is to "provide safe and 
efficient road access that will enhance community lifestyles and ensure economic prosperity" (MRWA 
2006). 

The new road comprises the construction of a four lane dual carriageway highway between Safety Bay 
Road (City of Rockingham) and Old Coast Road (Lake Clifton) (Figure 1). The northern 32 km of the 
project will be constructed to a freeway standard road with interchanges and overpasses, while the 
remaining 38.5 km will be built as dual carriageway rural highway. 

The project aims to make a major improvement to the highway network between the Perth 
metropolitan area, the regional centre of Mandurah and the southwest of Western Australia. 

The project consists of two discrete road projects, as follows: 

Kwinana Freeway Extension - Safety Bay Road, Baldivis to Metropolitan Region Scheme (MRS) 
Boundary (15.5 km) 

Peel Deviation, consisting of: 

Intermediate section (Kwinana Freeway Extension) - MRS Boundary to Stock Road, 
Lakelands (1.5 km) 

Peel Deviation - Stock Road, Lákelands to Old Coast Road, Lake Clifton (53.5 km). 

1.1.1 	State approvals 

The New Perth Bunbury Highway project has been considered and assessed by the Western Australian 
Environmental Protection Authority (EPA) as two separate proposals under the provisions of the WA 
Environmental Protection Act 1986 (EP Act). The Kwinana Freeway (Safety Bay Road to MRS 
Boundary) and Peel Deviation (Stock Road to Old Coast Road) projects have been assessed formally 
through separate Public Environmental Reviews (PER's). In addition, the EPA has subsequently 
approved an intermediate 1.5 km section (Kwinana Freeway Extension - MRS Boundary to Stock 
Road), joining the two approved proposals, under a Section 45C of the EP Act such that it is 
considered as part of the approved Peel Deviation Project. 

In its assessment of the project, the EPA considered the potential impact on a range of factors 
including threatened ecological communities (TEC5), threatened species and wetlands (EPA 2000). 
The EPA determined that the project was unlikely to compromise the EPA objectives for these factors. 
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1.2 	REFERRAL TO COMMONWEALTH AND DECISION ON 'CONTROLLED ACTION' 

1.2.1 	EPBC Act 

The EPBC Act came into force on 16 July 2000, and replaced the following Commonwealth statutes: 

Environ,nental Protection (Impact of Proposals) Act 1974 

Endangered Species Protection Act 1992 

National Parks and Wildli/è Conservation Act 1975 

World Heritage Properties Conservation Act 1983 

Whale Protection Act 1980 

The EPBC Act aims to address matters of national environmental significance, provide a streamlined 
environmental assessment and approvals process, and establish an integrated regime for biodiversity 
conservation and the management of important protected areas (Environment Australia 1999). 

The EPBC Act provides that certain actions, in particular actions that are likely to have a significant 
impact on a matter of national environmental significance, are subject to a rigorous assessment and 
approval process (Environment Australia 1999). 

1.2.2 	Decision on 'controlled action' 

MRWA referred the New Perth Bunbury Flighway project to the Commonwealth Department of 
Environment and Heritage (DEll) in June 2005. The project had already been granted environmental 
approval under the State environmental process (Section 1. 1. 1), and MRWA submitted that the project 
was unlikely to constitute a controlled action under the provisions of the EPBC Act. MRWA 
considered that the scale of the proposed infrastructure within the region was unlikely to be considered 
a controlled action, given that other projects in the region were either determined not to be controlled 
actions or were not referred under the EPBC Act e.g. South West Metropolitan Railway, and various 
large subdivisions in the region. 

The Federal Minister for the Environment and Heritage advised in July 2005 that the project was 
considered under the EPBC Act and that the project was a "controlled action" requiring assessment 
and approval under the Act before the action may proceed because of the potential impact to the 
following matters of national significance: 

Threatened Species and Ecological Communities 

Ramsar wetlands (Peel-Harvey Estuary). 

The Federal Minister also sought advice from the State Minister as to whether the proposal would be 
assessed under the bilateral agreement. The proponent understands that this was not possible due to 
the State environmental assessments having been undertaken prior to the bilateral agreement being in 
place. 
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The DEFI has advised that it will assess: 

Direct or indirect impacts on the relevant matters of National Significance (Ramsar wetlands, 
Threatened Species and Ecological Communities) from construction and operation of the New 
Perth Bunbury 1-lighway. 

Potential "consequential impacts" as a result of development on the eastern side of the Peel Harvey 
Estuary, a Ramsar wetland, being facilitated by the establishment of, in particular, the Peel 
Deviation section of the highway. 

1.3 	PURPOSE AND SCOPE OF THIS DOCUMENT 

The purpose of this document is to present a summary of the assessment of the potential direct and 
indirect impacts of construction and operation of the New Perth Bunbury Highway on matters of 
national significance. Relevant matters of national significance include threatened species of flora and 
fauna, TECs and Ramsar wetlands. 

Under the EPBC Act assessment process, MRWA is required to provide preliminary information on 
the project to enable DEH to determine the level of assessment. The scope and level of detail of this 
report is intended to be sufficient to provide the Commonwealth with substantial certainty that the 
issues it has raised can be managed by existing or proposed controls. 

This document contains a summary of the environmental setting of the project area, identification of 
matters of national significance, followed by an impact assessment process. The impact assessment 
addresses relevant matters of national significance, which have been identified as: 

threatened fauna 

threatened flora 

TECs 

Ramsar wetlands. 

An assessment of potential "consequential impacts" as a result of development on the eastern side of 
the Peel-Harvey Estuary being facilitated by the establishment of, in particular, the Peel Deviation 
section of the highway, has been prepared as a separate report. This report addresses the direct or 
indirect impacts on the relevant matters of National environmental significance from construction and 
operation of the New Perth F3unbury Highway. 
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2. 	ENVIRONMENTAL SETTING 

2.1 	PHYSICAL ENVIRONMENT 

2.1.1 	Climate 

The region experiences a Mediterranean type climate characterised by hot dry summers and mild wet 
winters. 

Mean daily maximum temperatures range from 17.3°C in July to 29.5°C in February, and mean daily 
minimum temperatures range from 8.6°C in July and August to 17.0°C in February (Figure 2). The 
average annual rainfall is approximately 875 mm, from a total of 120 rainfall days. Most rain falls in 
the winter months, particularly June and July (Figure 2). Annual evaporation is approximately 
1900 mm. 
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Figure 2 	Mean daily maximum and minimum temperatures and average monthly rainfall 
for Mandurah area 
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2.1.2 	Landforms 

The project area is situated on the southern part of the Swan Coastal Plain, and traverses three 
physiographic units of the Swan Coastal Plain: 

Spearwood Dune System 

Bassendean Dune System 

Pinjarra Plain. 

The Spearwood Dune System was formed approximately 2.5 million years ago, during the Pleistocene 
Period, It is characterised by undulating highly leached yellow/brown sands overlying limestone at 
various depths, including some exposed areas. The topography of the dunes is variable and ranges in 
height from 100 - 150 m. The sands have high a content of calcium carbonate and a good phosphorus 
retention capability (Ministry for Planning 1996). 

The Bassendean Dune System was also formed during the Pleistocene Period, through aeolian 
processes. It is characterised by dunes of low relief that are comprised of highly leached grey sands. 
The Bassendean Dunes are discontinuous areas, having been isolated into distinct areas by projections 
of the Pinjarra Plain (Beard 1981). 

The Pinjarra Plain is an extension of the Guildford formation and consists of generally unconsolidated 
fluviatile (river) sediments, which may be interspersed with recent swamp and lacustrine or alluvium 
deposits. The soils of the Pinjarra Plain are considered fertile in comparison to other soils of the Swan 
Coastal Plain, although they are deficient in phosphate, zinc, copper and other elements. Most of the 
Pinjarra Plain within the project area is subject to seasonal flooding and is interspersed with lakes and 
swamps. The elevation ranges from 6 to 50 m. 

2.1.3 	Soils 

There are predominantly nine soil types in the region traversed by the proposed highway route 
(Churchward and McArthur 1960): 

Yoongarillup: plains with low ridges and swales; shallow yellow and brown sands over 
fossiliferous marine limestone. 

Southern River: sand plain with low dunes and many intervening swamps; iron and humus 
podzols, peats and clays. 

Bassendean: sand plains with low dunes and occasional swamps; iron or humus podzols; areas of 
complex steep dunes. 

Vasse: poorly drained plains with variable undifferentiated estuarine and marine deposits. 

Guildford: flat plain with medium textured deposits; yellow duplex soils. 

Cannington: poorly drained plains with calcareous substrate yellow duplex soils with minor areas 
of red and black clays over limestone. 

Serpentine River: poorly drained plain with fine textured alluvial soils. 

Karrakatta: undulating landscape with deep yellow sands over limestone. 

Cottesloe: low hilly landscape with shallow brown sands over limestone, much exposed 
limestone. 
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2.1.4 	Water bodies 

The highway crosses or passes by a number of rivers, wetlands and a major estuarine system. The 
major rivers over which the highvvay will be constructed are the Serpentine River, Nambeelup Brook, 
Murray River and Harvey River. These rivers are the major tributaries of the Peel-l-larvcy Estuary, 
whose catchment is approximately 11.300 km2, most of which is cleared for agriculture. 

The Peel-Ilarvey Estuary is a shallow estuarine system, comprising the Peel Inlet and Harvey Estuary. 
The Peel-Harvey Estuary is the major hydrological feature in the project area, and is an area of 
international significance as it comprises part of the Ramsar listed Peel-Yalgorup wetland system. 

The maximum depth of the Peel-Harvey Estuary is approximately 2.0 m, however most of the Peel 
Inlet and the southern end of the Harvey Estuary is less than 0.5 in in depth. The salinity of the water 
varies spatially across the estuary and seasonally. from approximately 10 parts per thousand (ppt) total 
dissolved solids (TDS) in winter to 45 ppt TDS in summer. 

The Peel Inlet and Harvey Estuary have suffered from severe toxic algal blooms over many years. 
Large green algae blooms first became abundant in the Peel Inlet in the 1960's and by the 1970's large 
algal accumulations were fouling estuary beaches and causing odour and other problems. These algal 
blooms were the result of excessive nutrients entering the system from activities in the catchment. 
particularly from the application of phosphorus-rich fertilisers on surrounding agricultural land (EPA 
2003). 

The estuary is connected to the ocean via a natural narrow channel at the northern end of the Peel 
Inlet, and a man-made channel, the Dawesville Channel, at the northern end of the Harvey Estuary 
(Figure 3). The 1)awesville Channel was opened in 1994 and was constructed to increase flushing of 
the estuary to alleviate the problems associated with excessive nutrient inputs. 

Ncyural crai,rel and the constructed Dawesville 
Channel (indicated by red circle) 

Figure 3 	Peel Inlet and Harvey Estuary ocean channels 

The Serpentine River flows into the northern end of Lake Geogrup, which then flows Out of the 
southern end of the lake and into the Peel Inlet. Nambeelup Brook is a small ephemeral creek which 
generally flows from east to west to Lake Geogrup and then enters Lake Black. The Murray River 
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flows into the Peel Inlet from the north-east. The Harvey River flows into the southern end of the 
Harvey Estuary. 

An extensive network olconstructed drains is near the northern and central sections of the proposed 
highway. These drains link agricultural land with natural drainage channels and wetlands, and were 
constructed to reduce flooding and waterlogging in the region. Several major drains from agricultural 
land to the east of the Peel-Harvey Estuary empty into the estuary on the eastern side. 

2.1.5 	Hydrogeology 

There are four major aquifers in the Peel Region in which the project is located; the Superficial 
Formation, Leederville Formation, Yarragadee Formation and Cockleshell Gully Formation. 

These aquifers are located within the Southern Perth Basin (Bunbury Trough), which is a sedimentary 
basin containing layers of rock, generally called formations. These formations have been formed over 
geological timescales with the younger formations overlaying the older ones. The formations consist 
of a variety of rock types, including sands, gravels, sandstones, clays, shales, silts, siltstones, basalts 
and coal seams. The formations have different abilities to store and transmit water. 

The main features of the aquifers are as follows: 

Superficial Formation: this is a shallow unconfined aquifer, which is recharged directly by 
rainfall and inflow from surface streams. Some upward leakage from the Leederville Formation 
occurs. The formation is often less than 10 in thick, but extends to 200 m thick under coastal 
sand dunes. 

Leederville Formation: this is the main aquifer, which underlies and is recharged by the 
Superficial Formations. The Leederville Formation is typically 150 in thick. 

Yarragadee Formation: this is a highly transmissive and in the most part, a freshwater aquifer that 
extends from Geraldton to the south coast. It lies above the Cockleshell Gully Formation and 
consists predominantly of sand, with some gravel and layers of interbedded shales and siltstones. 
The Yarragadee Formation is very thick, varying between 1000 and 2000 m. 

Cockleshell Gully Formation: this is the deepest of the four aquifers, and varies in depth due to 
faulting. The formation is generally overlain by the Yarragadee Formation, and is between 60 to 
1300 m thick. 

2.2 	BIoLoGIcAL ENVIRONMENT 

2.2.1 	Vegetation and flora 

The project area occurs within the Drummond Botanical Sub-district of the Darling Range Botanical 
District of the South West Botanical Province (Beard 1979). 

The following vegetation complexes are characteristic of the vegetation in the project area: 

Yoongarillup Complex: consists of woodland to tall woodland of Eucalyptus gomphocephala 
with Agonisfiexuosa in the second storey. Less consistently this complex comprises of an open 
forest of Eucalyptus gomphocephala - Eucalyptus ,narginata - coiyrnbia calophylla (Marri). 

Herdsman Complex: consists of sedgelands and fringing woodlands of Euca&ptus rudis - 
ivielaleuca spp.. 
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Bassendean Complex Central and South: Vegetation ranges from woodland of Eucalyptus 
marginata - Allocasuarinafraseriana - Bankria spp. to low woodland of Melaleuca spp., and 
sedgelands on the moister sites. The area includes transition of Eucalyptus tnarginata to 
Eucalyptus todtiana in the vicinity of Perth. 

Serpentine River Complex: consists of closed scrub of Melaleuca spp. and fringing woodland of 
Eucalyptus rudis - Melaleuca rhaphiophylla along streams. 

Karrakatta Complex - Central and South: Predominately open forest of Eucalyptus 
gO/nphoceJ)hala - Eucalyptus inarginala -- Co,ynthia calophvlla and woodland of Eucalyptus 
mar ginata - Banksia spp.. 

Cottesloe Complex Central and South: Mosaic of woodland of Eucalyptus gomphocephala and 
open forest of Eucalyptus gomphocephafa - Eucalyptus Inarginala - Orvnzbia calophvlla: closed 
health on the limestone outcroppings (Department of Conservation and Environment 1980). 

Four species of flora potentially occurring within the project area are protected under both State and 
Commonwealth legislation (Table I). An additional twenty-nine flora species likely to occur within 
the project area are protected under the kVildlif' Conservation Act 1950 (Wildlife Act) and are listed 
on the Wildlife Conservation Rare Flora Notice (2004) (GIlD 2005). 

Table 1 	Threatened flora potentially occurring within the project area listed under State 
and Commonwealth Legislation 

Scientific name Wildlife Act listing (State) EPBC Act listing 
(Commonwealth) 

Drakaea elastica Declared rare flora - Endangered 

Caladena huegelii  Declared rare flora Endangered 

Diuris micra ntha Declared rare flora Vulnerable 

Diuris purdiei Declared rare flora Endangered 

2.2.2 	Fauna 

The project area occurs within the major zoogeographic region of the mesic south-west. A range of 
fauna habitats occur within the project area, including open farmland, wetlands, rivers, mixed 
woodland and pine plantations. These habitats support a wide range of fauna, including mammals, 
birds, reptiles, frogs and fish. 

Ten fauna species likely to occur in the project area are protected under both State and Commonwealth 
legislation (Table 2). 

Table 2 	Threatened fauna potentially occurring within the project area listed under State 
and Commonwealth Legislation 

Common name Scientific name Wildlife Act listing 
(State) 

EPBC Act listing 
(Commonwealth) 

Carnabys White-tailed Black Cockatoo 

Red-tailed Phascogale 

Baudin's White-tailed Black Cockatoo 

Chuditch 

Quokka 

Numbat 

Calyptorhynchus Iatirostris 

Phascogale calura 

Calyptorhynchus baudinhl 

Dasyurus geoffroii 

Setonix brachyurus 

I Myrmecobius fasciatus 

Schedule 1 Endangered 

Schedule 1 Endangered 

Vulnerable 

Vulnerable 

Schedule 1 

Schedule 1 

Schedule 1 Vulnerable 

Vulnerable Schedule 1 
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Common name Scientific name Wildlife Act listing 
(State) 

EPBC Act listing 
(Commonwealth) 

Western Ringtail Possum Psoudocheirus occidentolis Schedule 1 Vulnerable 

Sooty Albatross Phoebetreia fusca Schedule 1 Vulnerable I Marine / 
Listed Migratory 

Hooded Plover Charadrius rubricollis Priority 4 Marine 	- 

Eastern Curlew Numenius made gascariensis Priority 4 Marine / Listed 
Migratory 

In addition, a number of species potentially occurring within the project area are listed under the 
Western Australia Wildlife Protection (Specially Protected Fauna) Notice 2004. These species 
include: 

Forest Red-tailed Black Cockatoo Calyptorhvnchus hankcii naso (Schedule I) 

Graceful Sunmoth Synemon gratiosa (Schedule 1) 

Peregrine Falcon Falcoperegrinus (Schedule 4) (GHD 2005). 

Other species have been identified by the WA Department of Conservation and Land Management 
(CALM) as Priority species', however are not listed under the Wildlife Act. These species include: 

Masked Owl Tvto novaehollandiae novaehollandiae (Priority 3) 

Western Brush Wallaby Macropus irma (Priority 4) 

Australian Bustard Ardeotia australis (Priority 4) 

Quenda Isoodon obsulus jitsciventer (Priority 5). 

2.2.3 	Wetlands 

The following wetland suites, as described by Hill etal. (1 996) occur within the project area: 

Stakehill suite: is characterised by a series of mainly elongate lakes and sumplands that have 
formed in carbonate mud and peat filled depressions within the Spearvood Dune System. 

Peel-Harvey Estuary suite: is characterised by the reaches, bays, shelves, tidal deltas and channels 
and river deltas associated with the Peel-Harvey Estuary that have formed as a result of the 
marine inundation of a valley system between two geomorphic units. 

Keysbrook suite: comprises the palusplain, floodplains and creeks of the Pinjarra Plain that have 
formed as a result of sediment discharge, groundwater seepage, surface runoff from the Darling 
Plateau and the ponding of precipitation. 

Moore River suite: comprises the creeks, rivers and floodplains of the Swan Coastal Plain that 
were formed by fluvial incision, sedimentation and surface runoff. 

Bennett Brook suite: consists of the sumplands, creeks, palusplain and floodplains of the 
Bassendean Dune System that were formed by the intersection of depressions with the water 
table, the ponding of precipitation by clay lenses in the subsurface and palusplain that form 
between tributaries (Hill etal. 1996). 

CALM Priority listings range from Priority I species which include taxa with few, poorly known populations on threatened 
lands, to Priority 5 species which include taxa that are not considered threatened however are in need of monitoring. 
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Wetlands of the Swan Coastal Plain have been classified into wetland management categories, based 
on wetland attributes, uses and functions (lull et al. 1996). The wetlands of the abovementioned 
suites are classified as conservation, multiple use or resource enhancement wetlands. The wetland 
management objectives for the different categories of wetlands differ, with conservation category 
wetlands affording a higher level of protection than multiple use or resource enhancement wetlands. 

The lakes in these suites also have statutory protection under the current Environmental Protection 
(Swan Coastal Plain Lakes) Policy 1992. It is intended that all conservation category wetlands, not 
just lakes, will be similarly protected under the Environmental Protection (Swan Coastal Plain 
Wetlands) Policy 2004, when gazetted. 

2.3 	SocIAL ENVIRONMENT 

2.3.1 	Socio-economic setting 

The Peel Region incorporates the municipalities of the City of Mandurah and shires of Murray, 
Waroona and Boddington. Most of the population within the Peel Region is based in the City of 
Mandurah (Figure 4). 
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Figure 4 	Population statistics for the Peel Region 

Major industries in the City of Mandurah are tourism, fishing and light industry. Local industries in 
the Shire of Murray include the Alcoa Alumina Refinery, light industry, agriculture, fishing and 
wineries. Industries within the Shire of Waroona include the Wagerup Alumina Refinery, agriculture, 
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tourism, timber and mining, and industries in the Shire of Boddington include agriculture, timber, 
bauxite and gold mining, viticulture and orchards. 

The Peel-l-larvey Estuary supports the largest professional and recreational estuarine fishery in 
Western Australia, with an annual catch of 600 to 900 tonnes, which is worth more than SI million 
(Lord and Associates 1998). Over 80% of recreational fishers target blue swimmer crabs (Portunus 
pelagicus), and their catch of crabs exceeds that taken by professional fishers (Malseed and Sumner 
2001). 

Overall, economic activity in the Peel Region is dominated by the mining sector, with contributions 
from the building and construction, manufacturing and retail sectors (Table 3). 

Table 3 	Contribution of the Peel Region to the Western Australian economy 

Industry Estimated value % of WA total for 
(Million $) industry 

Agriculture 2002-2003 (total production)  101.9 2.2 

Mining 2003 —2004 (value) 1630.4 6.4 - 

Forestry 2002-2003 (total production) 14.1 11.0 

Fisheries 2002-2003 (value by catch) 4.0 16.7 

Manufacturing 1999— 2000 (turnover) 394.1 - 	 -. 2.1 

Building and construction 2003 - 2004 (approvals value) 428.9 8.2 

Retail 2003 —2004 (estimated turnover) - 309.2 1.6 

Tourism 2002 & 2003 average (overnight domestic 160.5 5.9 
visitor expenditure) 

Source: Department of local Government and Regional Development 2005 

Retail trade, manufacturing and construction are the largest employers in the Peel Region, with 17.3%, 
14.3% and 10.2% of the population employed by these industries respectively (Department of Local 
Government and Regional Development 2005). 

2.3.2 	Land use and tenure 

Agriculture, particularly cattle grazing, dominates the land use in the Peel Region (Figure 5). 

Land use in the vicinity of the northern section of the proposed highway (Kwinana Freeway Extension 
Safety Bay Road to MRS Boundary) is a mixture of rural, rural-residential and light extractive 
industry. Land surrounding the proposed Peel Deviation section of highway is mostly zoned rural, 
however residential developments are occurring near Safety Bay Road. 

Land use in the section of the highway from the MRS Boundary to Stock Road is rural-residential to 
the east and a sand extracting industry on land proposed for future urban development under the Peel 
Regional Scheme to the west. 
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Figure 5 Simplified land use map of the Peel-Harvey Catchment 
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Land use in the Peel Deviation section of the highway includes rural residential, sparsely populated 
agricultural land, State Forest and pine plantation. 

The highway will be constructed on land owned or to be purchased by the Government of Western 
Australia and set aside as Primary Regional Road under the MRS. 

	

2.3.3 	Aboriginal heritage 

Ten Aboriginal heritage sites have been identified within or adjacent to the project area. These sites 
are: 

Paganoni ochre site (Chainage (Ch.) 55300 - 55800) 

Serpentine River (Site ID 3595 & 3582) 

Nambeelup Brook (Site ID 17982) 

Fiegert Road Campsite (Site ID 18961) 

Murray River (Site II) 3537) 

Yunderup Aboriginal Site (Murray River) (Site ID 18962) 

Buchanan Drain Aboriginal Track (Site ID 15852) 

Scorpion Campsite (Site ID 21561) 

Doman Road Campsite (Site ID 18960). 

These Aboriginal sites will be managed consistent with the requirements of the Aboriginal Heritage 
Act 1972. 

	

2.3.4 	European heritage 

Two European heritage sites occur within the project area. These sites are: 

101 h1 Light 1-lorse Bridal Trail: the bridal trail is 60 km longand travels east along 01( Bunbury  
Road, before heading south along Doman Road, to Coronation Road, and then further south. The 
trail was historically used by the Australian 10 Light l-Iorse Brigade for training and is now used 
by local equestrian and ecotourism groups. The trail is not listed on any heritage register. The 
highway will cross the trail at Doman Road. 

Fouracres Cottage (Peppermint Grove Cottage): is located at Ch. 110 400 RHS on Old Coast 
Road to the west of the project area. The eight roomed cottage was historically used as an inn for 
travellers and as a stop for the mail coach between Perth and Bunbury (GHD 2005). The place 
now consists of the remnants of the limestone walls of the original cottage (constructed between 
1854 and 1907) with fruit trees surrounding the remnants of the building. it is listed as a ruin' by 
the 1-leritage Council of Western Australia (Place No. 03093). The place should not be affected 
by land acquisition or vibration impacts during the project works. 
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3. 	PROPOSAL DESCRIPTION 

3.1 	RATIONALE 

The existing road route between Perth and the southwest of WA is constrained from further expansion 
and improvement by topography, urban development and environmental values such as the Yalgorup 
National Park. This is believed to be a significant limiting factor to the planned development of the 
southwest region, and as such, planning for the creation of an effective inter-regional route option has 
been underway since the 1980s to achieve development objectives. 

3.2 	CONSIDERATION OF ALTERNATIVES 

The Peel Deviation and the Kwinana Freeway Extension projects were identified as the most viable 
options for addressing the current transport constraints between Perth and the southwest. These roads 
combine to form a major inter-regional transport route that bypasses the City of Mandurah, by 
traversing the eastern side of the Peel-Harvey Estuary, connecting the existing Kwinana Freeway in 
the north and the dual carriageway section of the Old Coast Road at Lake Clifton. south of the City of 
Mandurah. 

The proposed road occurs within land acquired, or about to be acquired, by the WA Government. The 
entire length of the road reserve has been identified within statutory planning schemes - MRS and Peel 
Region Scheme - and identified for the purpose of Primary Regional Road. 

The dual carriageway road has been designed to be of sufficient width to support a transit corridor 
(e.g. rail), should this be required in the future. 

3.3 	COMPONENTS OF PROPOSAL 

The Kwinana Freeway Extension - Thomas Road to MRS Boundary was assessed by the Western 
Australian EPA under the provisions of the EP Act through a PER as part of an MRS amendment 
(Amendment No. 645/33). The project was given environmental approval by the WA Minister for the 
Environment in 1989 (Statement No. 69). Subsequently the road reserve corridor was included into 
the statutory MRS. Part of this project, the section of freeway between Thomas and Safety Bay roads, 
has since been constructed by MRWA. 

The Peel Deviation section was formally assessed under the EP Act by the EPA through a PER 
(Assessment No. 786) and given conditional environmental approval by the Minister for the 
Environment in 2002 (Statement No. 597). 

An intermediate 1.5 km section joining the two, Kwinana Freeway Extension (MRS Boundary to 
Stock Road), has been recently approved under a s45c amendment under the EP Act and considered as 
an extension to the Peel Deviation project. 
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3.3.1 	Construction 

The New Perth Bunbury Highway project involves: 

clearing of vegetation 

stripping and stockpiling of topsoil 

earthworks including cut and fill (creating road formation including drainage swales) 

construction of bridge footings 

installation of drainage structures 

pavement construction 

construction of bridges 

installation of transport systems, lights, traffic signals 

landscaping and revegetation of embankments and other suitable areas of the road reserve 

accommodation works (fencing and service relocations). 

3.3.2 	Sourcing of construction material 

It should be noted that this report has not addressed in detail the requirement for obtaining road 
construction materials for the project. It is estimated that construction of the road will require 
approximately 10,000,000 m3  of road building materials. It is expected that the required materials will 
be obtained from existing commercial suppliers with fill material sourced from the road reserve and 
additional new sources yet to be determined. 

Commitment 

To provide surety that there will be no significant environmental impact associated with sourcing this 
material, MRWA commits to not taking fill material from sources outside the highway reserve which: 

require the clearing of regionally significant native vegetation 

could result in significant changes in regional groundwater or surface hydrology and affect the 
Peel-Yalgorup system (Ramsar wetland) (1-lydrogeological studies will be required to 
demonstrate that such changes will not occur) 

are within 200 m of a major tributary of the Peel-Harvey Estuary 

are potential acid sulphate soils. 

The material will be sourced from existing commercial suppliers and separate environmental review of 
the potential environmental impact of the material sourcing will be undertaken by the supplier. 
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4. 	RELEVANT MATTERS OF NATIONAL SIGNIFICANCE 

4.1 	THREATENED SPECIES AND ECOLOGICAL COMMUNITIES 

4.1.1 	Threatened fauna 

Ten threatened fauna species that are listed under State and Commonwealth legislation have been 
identified as potentially occurring within the project area (Table 2). 

Of these ten species, the Commonwealth's DEH determined that the potential impact to four 
threatened fauna species required a formal assessment under its decision that the project was a 
controlled action. These threatened species are Carnaby's White-tailed Black Cockatoo 
Calyptorhynchus latirostris, Baudin's White-tailed Black Cockatoo Calyptorhvnchus bauc/inii, 
Chuditch Dasyurus geoJfroii and Western Ringtail Possum Pseuc/ocheirus occidentalis. 

There are a number of other state listed species which the Western Australian EPA considered in its 
assessment of the project. These species include the Forest Red-tailed Black Cockatoo 
Calyptorhynchus banskii naso, Peregrine Falcon Falco peregrinus, Western Brush Wallaby Macropus 
irma and Quenda Isoodon obesulusjisciventer. These species are not considered to be matters of 
national significance, and with the exception of the Forest Red-tailed Black Cockatoo, are not further 
assessed in this report. 

Since the project was referred to the Commonwealth, a Rainbow Bee-eater Merops ornatus was 
observed at Paganoni Swamp during a site visit. The Rainbow Bee-eater is a migratory bird that is 
listed under the EPBC Act as a species listed under the following International Conventions: 

Japan-Australia Migratory Bird Agreement (JAMBA) 

China-Australia Migratory Bird Agreement (CAMBA) 

Convention on the Conservation of Migratory Species of Wild Animals - (Bonn Convention) 

The species is relatively common in Western Australia, however is not common in eastern Australia, 
which is probably why it is listed under the EPBC Act. 

4.1.2 	Threatened flora 

A population of Declared Rare Flora Caladenia huegelii (Grand spider orchid) has recently (February 
2006) been found near the proposed highway. This species is listed as Endangered under the EPBC 
Act, and as Declared Rare Flora under the Wildlife Conservation (Rare Flora) Notice 2005. 

4.1.3 	Threatened ecological communities 

A vegetation survey by Trudgen (2000) located the TEC, Corvmbia calophvlla - Xanthorrhoea 
preissii woodlands and shrublands of the Swan Coastal Plain, within the project area. This TEC is 
listed as Endangered under the EPBC Act. The area of TEC was affected by the original alignment of 
the highway, however the proposed alignment has since been altered to avoid this vegetation 
community. 
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Lake Clifton is one of the few places known in the world where stromatolite-like structures known as 
thrombolites occur in hyposaline water. For the purpose of this assessment, these thrombolites are 
considered part of the Peel-Yalgorup ecological system and are considered under the discussion of 
management of impact to the Ramsar wetland. 

No other TECs have been identified within or adjacent to the project area. 

A Priority ironstone vegetation community as listed by CALM was identified in a section of the 
alignment on the Paganoni Road to MRS boundaiy section (Ch. 55450 - 55650). The alignment of 
the highway was altered in this area to avoid the vegetation community. The Western Australian EPA 
considered this priority vegetation community in its assessment of the proposal. This vegetation 
community is not considered to be a matter of national significance, and is therefore not assessed in 
this report. 

4.2 	RAMSAR WETLANDS 

The Convention on Wetlands (Ramsar, Iran, 1971), more commonly known as the Ramsar 
Convention, is an intergovernmental treaty dedicated to the conservation and "wise use" of wetlands. 
'[he Convention's mission is "the conservation and wise use of wetlands by national action and 
international cooperation as a means to achieving sustainable development throughout the world" 
(Ramsar Convention Bureau 2000). Australia was one of the first of 18 countries to become a 
signatory to the Convention in 1971. 

The Peel-Yalgorup system was identified as a wetland system of international importance, meeting 
four Ramsar criteria: 

Criteria Ia: It is a particularly good representative example of a natural or near-natural wetland, 
characteristic of the appropriate biogeographical region. 

Criteria 2c: It is of special value as the habitat of plants or animals at a critical stage of their 
biological cycle. 

Criteria 3a: It regularly supports 20,000 waterfowl. 

Criteria 3c: Where data on populations are available, it regularly supports l% of the individuals 
in a population of one species or subspecies of waterfowl. 

The Peel-Yalgorup system was nominated for Ramsar listing in 1990 (Australian site no. 36), and 
seven additional areas were nominated for extension to the area in 2001. 

The Peel-Yalgorup system is located near the proposed highway. The route is generally at least one 
kilometre away from the wetland, with the exception of the southern end of the Peel Deviation which 
merges with the existing Perth Bunbury Highway, approximately 300 m east of Lake Clifton. 
Construction and operational aspects of the highway that have the potential to affect the Peel-Yalgorup 
system will be considered in this assessment. 

MR00552.NPBHwoy..EIAMllrsNtISigAsse..Funol -3 I05I2006 	 18 



strateg.a 	 New Perth-Bunbury Highway 

5. 	ASSESSMENT OF POTENTIAL IMPACT TO THREATENED FAUNA 

5.1 	DESCRIPTION 

The following section provides a description of the four threatened fauna species identified by the 
Commonwealth DEH as having potential to be significantly affected by the proposal (Section 4.1 .1). 
The Rainbow Bee-eater, a migratory species listed under the EPBC Act, is also discussed. In addition, 
the State listed Forest Red-Tailed Black Cockatoo is discussed. 

A number of fauna studies have been undertaken in the project area, to assess the impacts of the 
project on fauna species. In 1995, a biological assessment of the Peel Deviation project area was 
undertaken by Ecologia Environmental Consultants (Ecologia 1996). The emphasis of this study was 
given to the presence of any endemic, rare. localised or threatened flora and fauna species and their 
habitats (Ecologia 1996). In 2000, Muir conducted an environmental assessment of the Kwinana 
Freeway Extension, which included fauna habitat searches (Muir 2000). In 2004, GI-ID conducted an 
opportunistic fauna survey which was undertaken in conjunction with a flora and vegetation survey 
(GHD 2005). The results of these surveys are summarised below for each species in Results of 
previous fauna surveys. 

The species identified by the Commonwealth DEl-I as having potential to be significantly affected by 
the proposal (Section 4.1 .1), the Rainbow Bee-eater and Forest Red-Tailed Black Cockatoo were the 
subject of a recent targeted fauna survey undertaken by Biota Environmental Sciences (Biota) 
(Executive Summary provided at Appendix 3). The primary objective of the survey was to address the 
regional and local conservation status of the species, the significance of the proposed habitat loss for 
each species and the value of roadside reserve habitat in the longer term context (Biota 2006). The 
spatial scope of the study was to address suitable habitats for each species along the planned alignment 
of the New Perth Bunbury Highway. 

The approach of the Biota (2006) survey comprised: 

Desktop review of existing information on the target species in the study area. 

2. 	Field survey and ground-truthing of the entire study corridor (the study corridor was 
approximately 600 m wide, and incorporated an area of 250 m either side of the highway 
reserve), with field techniques and data collection focussing on the species of interest to the study. 

Based on the findings of field surveys, a preliminary design impact analysis was undertaken using 
Mapinfo Geographical Information System (GIS) to more accurately assess the potential extent of key 
habitat loss from the highway in relation to Carnaby's Cockatoo and the Forest Red-tailed Black 
Cockatoo (Biota 2006). This technique was used to spatially intersect the locations of nesting and 
feeding areas of the two cockatoo species with the road reserve and preliminary design for the road 
formation. The locations of nest and feeding sites for these species were spatially compared with the 
road reserve boundary and the current planned extent of the earthworks (Biota 2006). The results of 
the survey are summarised below for each species in Results of Biota (2006) survey, and the 
assessment of impacts are discussed in Section 5.3.1. 
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5.1.1 	EPBC Act listed species 

Carnaby's White-tailed Black Cockatoo (Calyptorhynch us latirostris) 

Carnaby's Cockatoo is endemic to the south-west of Western Australia. The range of its distribution 
extends from the Murchison River in the north to Esperance in the south and inland to Coorow, 
Kellerberrin and Lake Cronin (Saunders 1974a, Saunders & Ingram 1995, Johnstone & Storr 1998). 

The preferred habitats of the Carnaby's Cockatoo are woodlands. 	. 
forests and mallee areas. They primarily occur in uncleared or 	 . 
remnant areas of eucalypt woodland (primarily Salmon Gum 	 - 
Eucalyptus salmonophloia or Wandoo Eucalyptus wandoo), and 	 ' 
shrubland or kwongan heath dominated by Hakea, Drvandra and 	 .4 - 
Banksia species (Cale 2003, CALM 2005a). They occur less 	 - 

frequently in forests of Marri Corymbia calophylla. Jarrah Eucalyptus  
marginata and Karri Eucalyptus diversicolor (Saunders 1980). The 
cockatoos regularly visit pine plantations (both I'inus pinasler and  
Pinus radiata) in the south-west of Western Australia (Perry 1948. 	 * • 
Saunders 1974b). 

Carnaby's White-mi led Black 

On the south Swan Coastal Plain more than two-thirds of the original 	 Cockatoo 

vegetation has been cleared for urban use, agriculture and mining, and in many areas only scattered 
remnants of native vegetation remain. These remnants vary from small isolated patches in roadside 
verges to large areas of native vegetation such as Yalgorup National Park (Biota 2006). Carnaby's 
Cockatoo forages in a wide range of habitats (Biota 2006). In bushland habitats, the cockatoos feed on 
Eucalypts (e.g. Marri), Banksias and other hard-fruited trees and shrubs, including Grevillea and 
1-lakea (Cale 2003). They eat a variety of seeds, nectar from flowers and insect larvae (CALM 2005a). 
They also feed on introduced plants such as P/mis spp., Erodium sp. and Raphanua raphani.ctrum 
(Saunders 1980). The species is arboreal, however often feeds on the ground (Cale 2003). 

Breeding usually occurs in the areas receiving an average annual rainfall of between 300 and 750 mm 
(Saunders I 974a). The birds nest in the hollows of dead or live eucalypts, primarily salmon gum or 
vandoo. Nests have been found in other Eucalypts including York Gum Eucalyptus loxophieba, 
Flooded Gum Eucalyptus rudis, Tuart Eucalyptus gonuphocephala and Marri (Biota 2006). On the 
Swan Coastal Plain, most nests are in Tuart trees (Biota 2006). Nesting hollows are usually between 2 
to 10 m above the ground and vary in depth from 25 to over 250cm (Saunders 1974b). Nesting sites 
have been found in conservation estates, crown land, private property, and road and rail reserves (Cale 
2003). Breeding success is largely dependant on the availability olsuitable feeding areas adjacent to 
nesting habitats (Saunders and Ingram 1987, Biota 2006). After breeding, the birds move in flocks to 
higher rainfall coastal areas in search of food, water and shelter, and may utilise Banksia woodlands 
and/or pine plantations (Saunders 1980). 

In the Lake Clifton area the roadside verges, remnant vegetation, Yalgorup National Park and the 
Doman Road and Coronation Road pine plantations contain known breeding and foraging habitat for 
the birds (Biota 2006). 

The major threats to the survival of the species are: 

habitat fragmentation and clearing 

lack of Eucalypt regeneration and deterioration of nesting hollows, reducing food sources and 
nesting sites 
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mortality due to road deaths, drowning, shooting and illegal poaching of eggs 

habitat competition from invasive birds species such as the Galah cacatua roseicapilla and 
Western Corellas cacatua pastinator butler! (Cale 2003, CALM 2005a). 

Significant loss of fauna habitat has previously occurred in the project area due to factors such as 
farming, logging, fires and feral predators (GHD 2005). 

Resu Its of Drevious fauna surveys 

White-tailed Black Cockatoos have been recorded in the project area on three separate occasions; 
however species level identification was not possible (Ecologia 1996, Muir 2000, GHD 2005). GE-ID 
(2005) concluded that the project will not significantly threaten the survival of local or regional 
populations, as the site has limited habitat value and alternative feeding habitats occur within the local 
and regional area. 

Results of Biota (2006) survey 

A total of215 separate records of Carnaby's Cockatoo were recorded during Biota's (2006) survey 
(Appendix 3). These records comprised 161 feeding trees or areas, 28 based on calls or observations 
of birds flying overhead or roosting in trees, and 23 confirmed or probable nest trees (Biota 2006). 
The records were spatially clustered in particular sections of the proposed highway alignment, with the 
highest density of foraging areas, confirmed and probable nesting trees and sightings in the southern-
most portion of the route where intact native vegetation occurs (primarily from Doman Road south to 
the end of the project corridor at Lake Clifton). All nest tree records for the species were located in 
the southern portion of the route, with only scattered feeding trees in the northern sections of the 
corridor (Biota 2006). 

The nesting trees in the study corridor are of particular importance given their relatively high density 
for the locality and their proximity to feeding areas for this species (principally proteaceous native 
vegetation; D,yandra and Banksia spp. and pine plantations). Males of the species will only travel a 
relatively short distance to bring food to the females during the nesting period (- 1 - 2 km, R 
Johnstone, pers. corn.), making this a significant breeding area for the species (Biota 2006). 

The field survey indicated that approximately 23 pairs of Carnaby's Cockatoos were breeding within 
or adjacent to the planned highway corridor (Biota 2006). Prior to this survey only a few breeding 
pairs had been recorded breeding in road verges in the Lake Clifton area (Biota 2006). 

Baudin's White-tailed Black Cockatoo (Calyptorhynchus baudinii) 

Baudin's Cockatoo is endemic to the higher rainfall region of south-west Western Australia and has 
been known to occur between Perth, Albany and Margaret River (Saunders 1 974a). Between March 
and September they may move north, to the central and northern parts of the Darling Range 
(Johnstone & Storr 1998) and some mostly easterly parts of the Swan Coastal Plain (Biota 2006). 

Baudin's Cockatoos are usually found in small flocks (up to 30 individuals) and occasionally in larger 
flocks (up to 50 individuals) or aggregations (up to 1,200 individuals) at drinking and roosting sites 
(Biota 2006). Preferred habitats are temperate forests and woodlands dominated by Jarrah Eucalyptus 
marginata, Karri Eucalyptus diversicolor and Marri Cotymbia calophylla (DEH 2004a). 
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In forested areas the birds primarily feed on seeds and flowers of Marri (Saunders 1974a & 1974b). 
They also feed on Banksia, Hakece, Erocliu,n botrs (Biota 2006), seeds from fruit in orchards (Long 
1985. liaise 1986) and on pine cones in pine plantations (Saunders 1974h). 

The birds nest mainly in the hollows of Karri Eucalyptus diversicolor and Marri Coryinhia calophylla, 
but nests have also been found in other eucalypts including Jarrah Euccilvptus niarginata. Wandoo 
Eucalyptus wancloo and Tuart Eucalyptus gomphocephala (Biota 2006). 
Nests are dispersed thinly throughout available feeding habitat, as 
competition between nesting females is intense (Saunders etal. 1985). 
Eggs are laid from August to December, with a clutch size of 1 - 2 (hut 
only one young reared). Incubation lasts 29 days and only the female 
incubates and broods. Pairs appear to breed every two years (Biota 2006). 
Following breeding the birds leave the nesting areas and amalgamate from 
wide-ranging areas to form large foraging flocks (Biota 2006). 

The major threatening processes to this species are: 

loss of habitat, particularly through clearing for agriculture 	 Baildill'S \\ liitc 	 Cockatoo Black ockawu 

Picture: Western Australian Museum 

. 	reduction in food sources and nesting sites due to clearing of habitat 
(particularly through the selective removal of large Marri trees) 

illegal shooting by orchardists (DEl-I 2004a). 

Significant loss of fliuna habitat has previously occurred in the project area due to factors such as 
farming. logging. lires and feral predators (GIlD 2005). 

Results of Drevious fauna surveys 

White-tailed Black Cockatoos have been recorded in the project area on three separate occasions; 
however species level identification was not possible (Ecologia 1996, Muir 2000, GHE) 2005). GIlD 
(2005) concluded that the project will not significantly threaten the survival of local or regional 
populations, as the site has limited habitat value and alternative feeding habitats occur within the local 
and regional area. 

Results of Biota (2006) survey 

Little evidence was recorded of any significant use of the habitats of the study corridor by Baudin's 
Cockatoo (Biota 2006). There were only three locations where this species was recorded, none of 
which were nesting sites. This is consistent with historical observations for the locality (Biota 2006). 
Baudin's Cockatoo typically breeds further inland and further south in Marri. Jarrah and Karri forests, 
primarily venturing onto the coastal plain for foraging purposes. Records from this study are 
consistent with this pattern (Biota 2006). 

Chuditch (Dasyurus geoffroii) 

Chuditch formerly occupied a wide range of habitats including woodlands, dry sclerophyll forests, 
riparian vegetation, beaches and desert (Orell & Morris 1994). Chuditch now have a patchy 
distribution throughout Jarrah forests and mixed Karri/Marri/Jarrah forest of south-west Western 
Australia (CALM 2005b). They also occur in small numbers in woodland and mallee scrubland 
habitats of the Midwest, Wheatbelt and South Coast Regions (Orell & Morris 1994, CALM 2005b). 
Chuditch have been translocated to a number of Nature Reserves and National Parks, including 
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Julimar State Forest (1992). Lake Magenta Nature Reserve (1996). 
Cape Arid National Park (1997). Mt Lindsay National Park (1999) 
Kalbarri National Park (2000) (CALM 2005b). 

In Jarrah forests, Chuditch occur in moist, densely vegetated, 
steeply sloping forests and also drier open gently sloping forests 
(Orell & Morris 1994). They occur in riparian habitats and also in 
road reserves in the whcatbelt (Orell & Morris 1994). They 
require dense bush or scrub (usually Jarrah or Marri) to provide 
suitable cover and den sites (Mawson 1996). 

Chuditch 
Photo: Babs & Bert / ('ALv1 

In Jarrah forests where fox baiting does not occur, males have home ranges of approximately 15 km2. 
and females of approximately 3-4 km2  (CALM 2005b). The size of these home ranges decreases when 
fox baiting occurs. The size of home ranges in other habitats is currently unknown (CALM 2005b). 
Male home ranges overlap with other males and females, however female home ranges do not often 
overlap (CALM 2005b). 

Chuditch are carnivorous marsupials that primarily forage on the ground at night. The majority of 
their diet consists of large invertebrates, however they also eat mammals (such as southern brown 
bandicoots, numbats, woylies, possums and rodents), birds, small lizards, and eggs of birds and 
reptiles (CALM 2005b). Chuditch also cat the pulp of Zarnia (Macro:ainia riedlei) seeds, and 
scavenge for food scraps at campsites (Orell & Morris 1994). 

Chuditch are generally seasonal breeders, mating in late April to early July (CALM 2005b). Young 
live in the pouch for approximately 60 days, are then reared in a den and are fully weaned by four to 
five months (CALM 2005h). Dens are made in hollow logs and burrows, and also in tree hollows and 
cavities. The entrances of hollow or burrows are typically at least 30 cm in diameter, but usually 
>50 cm (Orell & Morris 1994, CALM 2005b). Most burrows are located beneath trees, tree stumps, 
logs or rock outcrops. These areas may have pre-existing channels or cavities that facilitate den 
construction, and also provide increased protection from predators (Orell & Morris 1994). Adult 
female Chuditch utilise a large number of burrows within their home range. It is estimated that a 
female will use an average of 66 logs and 110 burrows each year (Orell & Morris 1994). 

Threatening processes to this species include: 

habitat alteration, including the removal of suitable den logs and den sites, and clearing riparian 
vegetation 

increased road traffic through Chuditch habitat 

grazing, by animals such as rabbits and livestock 

fires and changing fire regimes 

competition for food and predation by foxes and cats 

epidemic disease 

trapping and illegal shooting 

poisoning, by fox bait (CALM 2005b, Orell & Morris 1994). 
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Results of orevious fauna surveys 

Chuditch were not recorded during fauna surveys of the project area. Ecologia (1996 & 1997) noted 
that Chuditch potentially occur within the project area in riverine and mixed woodland habitats. 
However, Strahan (1995) noted that the habitat is only marginally suitable for this species (as cited in 
Ecologia 1996). 

Muir (2000) undertook a search of habitats that potentially support rare fauna from Safety Bay Road 
(Baldivis) to Frernantle Road (Mandurah). This search did not specifically target Chuditch, however 
targeted habitats that may potentially be used by the species, including hollow logs, drainage lines and 
rock outcrops. Chuditch were not recorded during this survey. 

Results of Biota (2006) surve 

No evidence of this species was recorded during habitat assessments, searches for secondary 
signs or spotlighting. This included the targeted riverine crossing areas and all other intact 
portions oithe habitat. The nearest conlirmeci record for this species is a 1998 record from the 
Leschenault Peninsula, some 20 km to the west of the current study corridor (Biota 2006). 

Western Ringtail Poss urn (Pseudocheirus occidentalis) 

Western Ringtail Possums once lived in a variety of habitats such as coastal peppermint, coastal 
peppermint-tuart, Jarrah-Marri associations, Sheoak woodland, and cucalypt woodland and mallee, 
however now are primarily restricted to coastal peppermint and peppermint-tuart habitats (CALM 
2005c). 

Populations of Western Ringtail Possum are now primarily restricted to 
peppermint (Agonis/le.vusoa) woodland and peppermi ntituart 
associations in near-coastal areas from Australind/Eaton (170 km south 
of Perth) to Waychinicup National Park. near Albany (CALM 2005c). 
They are also known to occur in the lower Collie River valley, in urban 
areas of Busselton, and the proposed Perup Nature Reserve and 
surrounding forested areas near Manjimup (CALM 2005c). 
Translocated populations also occur in Yalgorup National Park, 
Leschenault Peninsula Conservation Park and Lane Poole Conservation 
Park (DEH 2004h). 

\\ 	:ein Rindi I 

Photo: l3abs & Bert CALM 

Jones etal. (1994) noted that the main determinant for suitable habitats is the presence of Agonis 
jlexusoa as the dominant tree as a component of the understory of a Eucalypt forest or woodland. The 
only known sites where the possums still occur in the absence of peppermints are Perup and the 
surrounding multiple-use forest (DEH 2004b). 

Western Ringtail Possums have relatively small and stable home ranges, which vary in size due to 
habitat type. home ranges in coastal peppermint woodlands range from about 0.5 to 1 .5 ha and are 
about 2.5 ha in eucalypt woodlands (CALM 2005c). Home ranges may overlap with adjacent ranges 
up to 70%. 

Western Ringtail Possums primarily feed on leaves from peppermints, however when these are 
unavailable they feed on myrtaceous species. In inland forests, Jarrah and Marri are the main food 
source, and in urban areas the possums feed on a variety of garden plants, including rose bushes and 
cultivated fruits (CALM 2005c). 
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The possums are highly arboreal animals, and feed, rest and socialise in the canopy (CALM 2005c). 
They nest in a range of sites, including low shrub thickets, sedges, rushes, grass trees, tree hollows and 
dreys in tree canopies. In areas where introduced predators are well controlled they nest on or near the 
ground (CALM 2005c). 

The major processes threatening the species are: 

habitat loss and modification, particularly clearing of coastal peppermints 

predation by introduced predators such as foxes 

changing fire regimes (DEH 2004b). 

Results of orevious fauna surveys 

Western Ringtail Possums were not recorded during fauna surveys of the project area. Strahan (1995) 
noted that the habitat is only marginally suitable for the species (as cited in Ecologia 1996). 

Results of Biota (2006) survey 

Habitat-based assessment and searches were carried out for evidence of Western Ringtail Possums in 
habitats that appeared suitable for the species, especially intact A gonis jiexuosa woodland, primarily in 
the southern-most section of the project area (Biota 2006). Only one confirmed record of this species 
was made during the survey. The remains of a dead Western Ringtail Possum were noted at 32° 54' 
06.l"S, 115 0  43' 02.6" E, in the Pitman Road area. This is 2.9 km from the release site for a CALM 
translocation program, on the Preston Beach Road (P de Tores, pers. corn. 2006). 

Rainbow Bee-eater (Merops ornatus) 

The Rainbow Bee-eater is relatively common in Western 
Australia, however is not common in eastern Australia, which 
is probably why it is listed under the EPBC Act. The species is 
a breeding visitor from northern Australia and Indonesia. It 
visits in late August to early April, mainly arriving in late 
September or early October and leaving in February or early 
March (Biota 2006). 

In general the species occurs throughout the better-watered 
parts of the State. In the south-west of Western Australia, the 
Rainbow-bee eater is found throughout most localities, 
including all of the Swan Coastal Plain, but is absent from the 
heavily forested deep south-west (Biota 2006). The species 
occurs in lightly wooded, preferably sandy country near water 
(Biota 2006). 

Rainbow Bee-eater 
Photo: Australian Wildlife Conservancy 

Rainbow Bee-eaters breed from late October to early December, usually in pairs, rarely small 
colonies. Nests consist of a burrow dug at a slight angle in flat ground, sometimes into sandy banks or 
cuttings, and often at edges of roads and tracks (Biota 2006). 

The species is usually recorded in small parties during southward migration in spring, in pairs (rarely 
small colonies) when breeding, and in small parties or flocks (up to 100 individuals) after breeding 
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and during northward migration. It generally forages on insects especially hive bees, flies, dragonflies 
and grasshoppers (Biota 2006). 

The impact of the project on the Rainbow Bee-eater is likely to he extremely small given available 
habitat to species. Given this, and as the project is not being undertaken by a Commonwealth agency. 
on Commonwealth Land, or within a marine area, this species does not require further consideration in 
this assessment. 

Results of rjrevious fauna surveys 

Rainbow Bee-eaters were recorded in mixed woodland habitat and potentially occurring in a range of 
other habitats (open farmland, samphire flats, wetlands and riverine) in Fcologia's.survey of the Peel 
Deviation project area (Ecologia 1996). 

Results of Biota (200) survey 

Rainbow Bee-eaters were recorded on six occasions during the field survey. They were niostly 
recorded in small groups, however a single nest sight was recorded, with a breeding pair flushed from 
a nest burrow (Biota 2006). The survey concluded that there was extensive breeding habitat for the 
species in adjacent areas (Biota 2006). 

5.1.2 	Wildlife Conservation Act listed species 

Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) 

The Forest Red-tailed Black Cockatoo is endemic to the south-west of 
Western Australia. The subspecies occurs in the humid and subhumid 
south-west, mainly in the hilly interior, north to Gingin, Gidgeannup, and 
east to Mt Helena, Chidlow, Wooroloo, Wundowie, The Lakes, 
Christmas Tree Well, Bannister, Mt Saddleback, Kojonup, Rocky Gully, 
the upper King River and Porongurup Range (Biota 2006). On the Swan 
Coastal Plain, the species status is uncertain, having been listed as rare in 
the early 1900s (Alexander 1921 as cited in Biota 2006). It is possibly 
resident at Mundijong, Baldivis, Karnup, Stake I-Jill, near Lake McLarty. 
Pin jarra, Coolup, Mealup, Goodale Sanctuary, Lake Clifton area, 
Dawesville and Wokalup (Storr-Johnstone Bird Data Bank as cited in 
Biota 2006). It is also a casual visitor to some south-eastern Perth 
suburbs, where it feeds on Cape Lilac (Biota 2006). 

Forest Red-tailed 13kick Cockatoo 

The total population has been estimated at 10,000 - 15,000 birds, however 	
Picture: Vestcrn Australian Museum 

the effective breeding population is small (possibly only 10 - 20%) (Biota 2006). The birds are 
usually found in pairs or small flocks, and are seldom found in large flocks (of up to 200) (Biota 
2006). 

The species feeds mainly on the seeds of Marri, Jarrah, Blackbutt, Karri, Sheoak (Allocasuarina 
fraseriana) and Snottygobble (Persoonia longfolia)  (Biota 2006). 

Nesting occurs in large hollows of Marri Corvmhia calophvlla, Jarrah Eucalyptus marginala, Wandoo 
Eucalyptus wandoo, Bullich Eucalyptus megacarpa, Tuart Eucalyptus gomphocephala and Karri 
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Eucalyptus dn'ersicolor (Biota 2006). The birds favour tree hollows with large top entrances ranging 
from 12 - 14 cm in diameter and 1 - 5 m in depth (Biota 2006). 

Breeding occurs from February to December, with a peak between October and December, and in 
some years a peak in April - May (Biota 2006). On the Swan Coastal Plain breeding occurs in 
November - December, with birds beginning to breed after four years of age (Biota 2006). Most pairs 
appear to breed every second year. The clutch size for the species is one (rarely two), and only the 
female incubates and broods. The species' incubation period is 29— 31 days, with a nestling period 75 
- 85 days (Johnstone 1997 as cited in Biota 2006). 

The major threatening processes to this species are: 

loss of habitat due to clearing 

fires in the spring breeding season 

habitat competition from birds species such as the Australian Shelduck and Australian Wood 
Duck (DEH 2004c). 

Results of orevious fauna surveys 

GIlD (2005) identified four Forest Red-tailed Black Cockatoos in the Kwinana Freeway Extension 
(Safety Bay Road MRS Boundary) section of the project area. 

Results of Biota (2006) survey 

Forest Red-tailed Black Cockatoos were well represented along the length of the study corridor, with 
133 separate records (Appendix 3). These records comprised 102 feeding trees or areas, 15 separate 
records based on calls or observations of birds flying overhead or roosting in trees, and 17 confirmed 
or probable nest trees (Biota 2006). Unlike Carnaby's Cockatoo, where breeding sites were largely 
confined to the southern end of the corridor, nest sites for this species were recorded from along the 
length of the planned highway (Biota 2006). 

The field survey indicated that approximately 17 pairs of Forest Red-tailed Black Cockatoos were 
breeding within or adjacent to the planned highway corridor (Biota 2006). Prior to this survey there 
were no breeding records for this species in this part of the Swan Coastal Plain, and the species was 
thought to he mainly an irregular visitor. 

5.2 	RELEVANT ASPECTS OF PROJECT WITH POTENTIAL TO IMPACT ON THREATENED FAUNA 

If not managed appropriately, the following aspects of the proposal have the potential to affect fauna 
species of conservation significance, if present: 

Clearing of vegetation resulting in habitat loss and a reduction in feeding, foraging, breeding and 
nesting sites. 

Construction of the highway resulting in direct mortality of fauna. 

Operation of the highway resulting in indirect mortality of fauna. 

Introduction of weeds and dieback resulting in a decline in suitable fauna habitat. 

Change in fire regimes resulting in the potential loss of habitat including hollow-bearing nesting 
trees. 
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5.3 	ASSESSMENT OF POTENTIAL IMPACT 

5.3.1 	Clearing of vegetation 

A total of approximately 427 ha of land will be cleared for the proposal. This land is comprised of 
approximately 228 ha of farmiand/parkland, 139 ha of native vegetation and 60 ha of pine plantation 
(Appendix 3). 

Native vegetation 

Loss of native vegetation in particular has the potential to affect fauna species of conservation 
significance, through a reduction in available habitats resulting in a reduction in feeding, foraging, 
breeding and nesting sites. A reduction in available habitats will also lead to increased fragmentation 
of remaining habitats and increased competition within remaining areas of remnant vegetation. 
Increased competition for nesting sites and other resources will potentially result in fauna having to 
travel larger distances to forage. which may lead to a reduction in breeding productivity and 
potentially local population decline. 

The areas of native vegetation within the project area are comprised of vegetation from six vegetation 
complexes, as described by Department of Conservation and Environment (1980) (Section 2.2.1). 
These vegetation complexes have undergone dramatic reduction in their extent over the last 250 years, 
due to factors such as farming, logging and fires (Table 4). Shepherd (2003) also classified the 
vegetation complexes within the project area (Table 5). The loss of the current remaining extent of 
each vegetation complex due to the project is estimated at between 0.05 to 0.4 % (Table 5). 

Table 4 	Area of remnant vegetation of the Swan Coastal Plain Bioregion within the System 
6/part System 1 

Vegetation complex Total pre-1750 
extent (ha) 

Present extent (1997/98) in 
the System 6/part System 1 

area (ha) 

Area to be cleared 
for NPBH (ha) 

% remaining (1 997/98) 
in the System 6/part 

System I area 

Yoongarillup 	- - 24,767 11,140 45.0 

Herdsman 8,309 2,875 34.6 

Bassendean - Central 87,477 23,624 27.0 
and South 

Serpentine River 19,855 2,103 139 10.6 

Karrakatta - Central 49,912 14,729 29.5 
and South 

Cottesloe— Central 44,995 18,474 41.1 
and South 
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Table 5 	Description of vegetation complexes (Shepherd 2003) within the project area, and 
area to be cleared for the construction of the New Perfh-Bunbury Highway 

Vegetation complex 
(Shepherd 2003) 

Description Pre- 
clearing 
area (ha) 

Total area 
remaining 

(ha) 

% 
remaining 

Area to be 
cleared 

(ha) 

% of total 
area 

remaining 

Bassendean_1000 Mosaic: Medium forest; jarrah- 88,041 21,540 24.5 44 0.2 
marri 110w woodland; banksia / 
low forest; teatree (Melaleuca 
spp.) 

Bassendean_lOOl Medium very sparse woodland; 53,292 13,624 25.6 36 0.3 
jarrah, with low woodland; 
banksia and casuarina 

Pinjarra_968 Medium woodland; jarrah, marri 137,248 8.578 6.3 5 0.05 
and wandoo 

Spearwood6 Medium woodland; tuart and 54,432 15,116 27.8 22 0.1 
jarrah 

Spearwood_1 001 Medium very sparse woodland; 3,508 1,519 43.3 6 0.4 
jarrah with low woodland: banksia 
and casuarina 

Spearwood 998 Medium woodland; tuart 1 48,628 1 20,681 42.5 1 26 0.1 

The presence of threatened fauna in areas of native vegetation, and the breeding success of species, is 
dependent on the specific requirements of each species, as described in Section 5.1. 

At both regional and national level, the portion of the southern Swan Coastal Plain between Stakehill 
and Lake Clifton - Lake Preston contains some of the most significant breeding areas (i.e. areas of 
critical habitat) for Carnaby's Cockatoo and the Forest Red-tailed Black Cockatoo in the south-west 
region (Biota 2006). Field surveys undertaken by Biota (2006), as part of this assessment indicate that 
approximately 23 pairs of Carnaby's Cockatoo and 17 pairs of Forest Red-tailed Black Cockatoo 
breed within or adjacent to the planned corridor. This is a very significant number for both species 
considering the highly fragmented nature of the remnant vegetation and the few historical breeding 
records for both species on the Swan Coastal Plain (Biota 2006). 

Breeding success and long term population viability of Carnaby's Cockatoo is dependent on the 
availability of woodland nesting habitat near suitable feeding areas (Saunders and Ingram 1987, Biota 
2006). Biota (2006) estimated that four of the 23 nest trees used by Carnaby's Cockatoos would be 
removed as a result of construction of the highway, and therefore 19 identified nesting trees will 
remain within the study corridor (Table 6). Feeding trees/sites are located in proximity to remaining 
nesting sites (Garth Hurnphreys, pers. corn. 2006). 

Biota (2006) estimated that one of the 17 nest trees used by the Forest Red-tailed Black Cockatoo's 
would be removed as a result of the construction of the highway, and therefore 16 identified nesting 
trees will remain within the study corridor (Table 6). 

Given the survey findings, the planned highway construction could fragment existing important 
populations of Carnaby's Cockatoo and Forest Red-tailed Black Cockatoos, and adversely affect 
habitat critical to the survival of these species in the region. It must be recognised however, that while 
a significant number of sites important for these species were recorded during surveys, not all will 
necessarily be affected by the planned highway construction. In addition, a preliminary review 
suggested that local detailed design modifications and changes to construction methods may be able to 
eliminate or minimise these residual project impacts on these regionally significant populations. Thus 
while there are regionally significant populations of these species present, the current design of the 
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highway does not directly impact on the majority of nesting and feeding trees important to these 
species. 

Table 6 	Number of black cockatoo nesting and feeding sites potentially affected by the 
planned highway construction, relative to the road reserve and wider locality 

Total no. No. affected by No. retained No. in wider study 
nesting/feeding planned within reserve corridor 
sites in study roadworks 

corridor 

Carnaby's Cockatoo 

Nest trees 

Feeding trees/sites 

23 

164 

4 

14 

5 

41 

14 

109 

Forest Red-tailed Black Cockatoo 

Nest trees 

Feeding trees/sites 

17 

1 105 

1 

1 13 

9 

1 18 

7 

1 70 

Adapted from Biota 2006 

The distribution of Baudin's Cockatoo is dependent on the presence of mature Eucalypis to provide 
nesting sites, and Marri or pine trees to feed on. Although some habitat used by the Baudin's 
Cockatoo will be removed as a result of the proposal, there is sufficient habitat remaining in the local 
and regional area. Biota (2006) confirmed that the planned corridor for the New Perth Bunbury 
Highway is not of any regional conservation value to Baudin's Cockatoo. 

The distribution of the Western Ringtail Possum is largely dependent on the presence of Agonis 
flexuosa (Peppermint) as a dominant tree in the understory of a Eucalypt forest or woodland. This 
type of vegetation is characteristic of the Yoongarillup Complex, which is found near the southern end 
of the Peel Deviation. The proposal affects very little of this vegetation and only vegetation 
Communities 31, 32 and 34 as mapped by GHD (2005) include Agonis jiexuosa in the understorey 
(Appendix 3). Assuming these three communities are representative of the Yoongarillup Complex, of 
which there is 11,140 ha remaining on the Swan Coastal Plain, the construction of the highway will 
result in disturbance to a very small amount of this vegetation. Biota (2006) confirmed that the 
planned corridor for the New Perth Bunbury Highway is not of any regional conservation value to the 
Western Ringtail Possum. 

Chuditch have not been recorded in fauna surveys of the project area (Section 5.1.1). Biota (2006) 
confirmed that the planned corridor for the New Perth Bunbury Highway is not of any regional 
conservation value to the Chuditch. 

Pine plantations 

Pine plantations are utilised to some degree by both Carnaby's and Baudin's Cockatoos, which feed on 
pine cones in plantations. There are five main plantations in the Peel Region, having a combined area 
of 5,595 ha. These plantations are; Peel A (386 ha), Peel B (84 ha), McLarty (2,312 ha), Myalup 
(2,563 ha) and Wellesley (250 ha) (Figure 6). A total of 20.1 ha of the Peel A and 39.7 ha of McLarty 
pine plantations will be cleared for the proposal. The clearing therefore represents 5.2% and 1 .7% of 
the area of these plantations respectively, and just over 1% of the total area of pine plantations in the 
Peel Region. Note that the Peel A plantation is proposed to be cleared due to an infestation of wood 
borer. 
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Figure 6 	Pine plantations In the Peel Region 
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In addition to these pine plantations, there are substantial areas of pine plantation in coastal areas north 
of the project area, between Perth and Lancelin. These plantations include the Gnangara (6,052 ha), 
Pinjar (7,504 ha), Yanchep (7,409 ha) and Moore (63 ha) plantations. Other private plantations in the 
area have a combined area of approximately 1,000 ha. White-tailed Black Cockatoos may also utilise 
these plantations (Cale 2003). 

Although Carnaby's and Baudin's Cockatoos utilise pine plantations for feeding during the non-
breeding season, the area of plantation to be cleared for the proposal represents approximately 1% of 
the total area of pine plantations in the Peel Region, and only 0.2% of the total area of pine plantations 
between Lancelin and Bunbury. The scale of clearing of 60 ha of pine plantation for the proposal 
therefore appears very low compared to the area of available feeding habitats within the local and 
regional area. 

Farmiand/parkiand 

Carnaby's and Baudin's Cockatoo may feed on individual remnant trees such as Jarrah or Marri within 
farmland, however the loss of some individual trees appears of little consequence given the low 
density of trees across a large area of farmland and the relatively small area of the highway compared 
to the area of surrounding farmland. The disturbance of 227.7 ha of this farmlandlparkland habitat 
would appear to have a low potential to affect the conservation status of the four identified species of 
conservation significance. 

Management measures 

The management of remnant vegetation within the project area during construction is important to 
ensure that the maximum extent of remnant vegetation remains, while providing for the safe and 
efficient construction and operation of the highway. 

A Vegetation Management Strategy has been prepared that addresses the following measures: 

Minimisation of clearing of native vegetation, for example by: 

avoiding locating structures (e.g. drainage basins, sites access, site offices) within areas of 
native vegetation 

selecting bridge design and construction methods to avoid clearing of river floodplain and 
foreshore areas, where practical 

restricting clearing to a maximum of 2 in from the edge of earthworks. 

2. 	Minimise damage to existing native vegetation, for example by: 

ensuring clearing lines are clearly marked 

installation of temporary fencing to defme works areas, protect significant trees and avoid 
unnecessary impacts on remnant vegetation within and beyond the road reserve 

avoid driving or parking vehicles and equipment over tree roots 

ensuring that trees to be removed are felled in a manner that ensures they fall within the 
approved clearing area. 

Salvage and re-use of timber and vegetative material. 

Contractors are liable for environmental damage beyond the project area. 
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Rehabilitate areas of native vegetation (as detailed in the Rehabilitation and Landscaping 
Strategy). 

During detailed design, a Vegetation Management Plan will be prepared in accordance with the 
Vegetation Management Strategy. Vegetation will also be managed during construction through 
implementation of a Dieback and Weed Management Plan and Construction Management Plan. 

A vegetation offset package is currently being negotiated with CALM and the Western Australian 
Department of Environment (DoE) to assist in mitigating the loss of native vegetationlhabitat as a 
result of the project. The offset package includes conservation of two parcels of land as well as 
intensive rehabilitation and landscaping of suitable areas of the road reserve. 

The two parcels of land are Lot 1473 Mills Road in Kooljerrenup, consisting of 38 ha of good to 
pristine vegetation, and Lot 7 Old Coast Road Heron, a two hectare area of the foreshore of the Peel-
Harvey Estuary. The parcels of land are currently owned by MRWA and will be transferred into 
Regional Open Space (Government ownership) and most likely managed by CALM as part of the Peel 
Regional Park. In addition to these, a small area of the Harvey River foreshore, which is owned by 
MRWA, is also being considered for inclusion in the offset package. 

It is expected that approximately 85 ha of vegetation will be established through rehabilitation of the 
road reserve. Rehabilitation and Landscape Strategies have been developed for the Kwinana Freeway 
Extension and Peel Deviation, and are aimed at enhancing vegetation surrounding wetlands and 
creating strategic vegetation linkages between currently isolated islands of vegetation. Rehabilitation 
and Landscaping Management Plans will be prepared in accordance with the strategies. 

The management of fauna within the project area is important to ensure that the impact of the highway 
on fauna species, particularly species of conservation significance, is minimised. A Fauna 
Management Strategy has been prepared that addresses the following measures: 

Prior to clearing commencing, there will be an appropriately timed re-inspection of hollows 
identified as nesting sites in the B iota (2006) survey, for evidence of current use, and to assess 
and confirm the significance of these hollows. This will be carried out from November to 
February to coincide with the breeding period of Carnaby's Cockatoo and the Forest Red-tailed 
Black Cockatoo. 

All trees with suitable cockatoo nest hollows situated within the road reserve will be accurately 
surveyed and included as constraints in the detail design process. The objective in this respect 
will be to retain these trees within the verge or median strip within the reserve. Where possible. 
MRWA will endeavour to realign the highway to avoid significant habitat trees, keeping in mind 
safety requirements of the highway (e.g. required visibility, no overhanging trees). Where 
retention of trees is not possible, the viability of relocating some nest hollows will be 
investigated. There has been some recent success with the use of artificial nest boxes, particularly 
for Carnaby's Cockatoo. In locations where the removal of nest trees is unavoidable, artificial 
nest boxes will be deployed on a one-of-one basis. 

In the event that nest trees must be removed to accommodate the final highway design, 
construction works will be timed so that they avoid the period when eggs, chicks or fledglings 
may be present in the hollows (generally December - March for Carnaby's Cockatoo and the 
Forest Red-tailed Black Cockatoo). 

The impact of clearing of remnant native vegetation will be reduced by revegetating the road 
reserve with plants that will provide future food resources for Carnaby's Cockatoo and the Forest 
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Red-tailed Black Cockatoo (e.g. Corymbia, Dryandra, Allocasuarina, Banksia and eucalypts). 
This revegetation will be focussed in areas that are within a 2 km radius of nest sites. 

More detailed delineation of the spatial extent of key feeding habitats in sections of the highway 
important to cockatoos (as identified in Table 6.1 of Biota 2006) will be completed during the 
detailed design phase. The fmal design will aim to minimise clearing of this vegetation within the 
reserve, particularly when within a 2 km radius of nest trees. 

The direct clearing loss of some areas of regionally significant feeding habitat will be offset by 
regeneration of new verge in farmland, regeneration of degraded vegetation and protection of 
some sections of existing habitat. Where the regeneration of new verge is farmland occurs, 
MRWA will encourage the landowners to fence regeneration areas to increase the likely success 
of the regeneration. 

MRWA will endeavour to increase public awareness in relation to project environmental issues, 
and will include the following: 

educate and encourage adjoining local landowners to protect veteran and stag trees and 
preserve native vegetation 

educate members of the public in relation to threatened species that occur in the area e.g. 
through road-side information signs. 

Potential indirect impacts on vegetation important to cockatoos that is not removed during 
earthworks will be addressed through appropriate investigations and related project design and 
construction management. This includes the potential for weed introduction and spread, dieback 
(which may affect proteaceous vegetation) and changes to surface hydrology. These issues will 
be managed through their respective management strategies e.g. dieback and weed management 
strategy, drainage management strategy. 

MRWA will also undertake a cockatoo monitoring program, which will be designed to evaluate if the 
presence of the highway affects the use of adjacent trees for nesting. indicatively, the monitoring 
program would involve repeating the survey of nesting trees along a 600 in wide search corridor 
centred on the highway and be undertaken 6 months, two years and five years following 
commencement of use by general traffic. 

5.3.2 	Construction 

Construction of the highway, primarily as a result of vegetation clearing, may lead to direct mortality 
of any animals utilising habitats at the time of clearing. To minimise these impacts, clearing will be 
undertaken in stages and along one front to allow species to escape clearing into adjacent habitats. 
MRWA will undertake a fauna translocation program which will include targeted fauna searches for 
cockatoo nesting sites, trapping and relocation of Chuditch (and other species such as bandicoots), and 
search and relocation of Western Ringtail Possums. 

Construction will be timed as far as practicable to avoid clearing in known habitat areas of cockatoos 
during their breeding season. MRWA will also investigate the potential to avoid habitat areas of the 
Rainbow Bee Eater during its breeding season. 

Construction of the highway will be managed under a Construction Management Plan, which will be 
consistent with the Construction Management Strategy (Appendix 1 & Appendix 2). 
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5.3.3 	Operation 

The introduction of a new road and resulting increase in local traffic may lead to mortality of fauna 
species due to road-kill incidents. The impact of the new road would however be at least partly offset 
by the resulting decrease in traffic on the existing Old Coast Road on the western side of the Peel-
Harvey Estuary, which dissects larger areas of dense bushland. The redirection of freight traffic away 
from this road may benefit fauna in the region by reducing the numbers of fauna killed by vehicle 
collisions. 

Larger mobile species, in particular kangaroos, have the greatest potential to be affected by 
faunalvehicle collisions. Small mobile species, such as Chuditch also have potential to be affected by 
fauna/vehicle collisions. Male Chuditch are more likely to be affected due to their large home ranges 
(Section 5.1). Large numbers of Western Ringtail Possum are less likely to be affected due to the 
relatively small home range of this species and its use of tree canopies for movement. Although 
Chuditch and Western Ringtail Possum potentially occur within the project area, these species have 
not been recorded during recent fauna surveys, with the exception of the remains of one Western 
Ringtail Possum (Biota 2006). Avian species Carnaby's and Baudin's Cockatoo are unlikely to be 
affected as the likelihood of them being on the road is low. 

Fauna management measures will be in place to reduce the incidents of road-kills, and these include: 

exclusion fencing to prohibit the passage of animals onto the road 

fauna culvert underpasses that allow movement of fauna and reduce the severance impact of the 
road. 

The highway will fragment areas of habitat that fauna could previously move easily between. Fauna 
underpass culverts will be constructed to reduce the impact of habitat fragmentation, by allowing for 
the passage of fauna safely beneath the highway. The fauna underpass culverts will be constructed at 
intervals along the highway and will range in size from 300 mm diameter concrete pipes to 2.1 m2  box 
culverts. The fauna culvert underpasses will be designed to encourage use. They will include features 
such as fencing to encourage access to the underpass, constructing underpasses the minimum length 
practicable, openings for light, vegetating approaches of underpasses with native vegetation and 
covering underpass floors with natural earth. 

Additional opportunistic fauna monitoring will be undertaken prior to construction and during the 
early stages of construction, to ensure that all major fauna passage corridors across the route of the 
project area have been identified and accounted for. 

5.3.4 	Introduction of weeds and dieback 

The introduction of weeds and dieback to areas of native vegetation previously unaffected has the 
potential to affect the habitat values of the vegetation, and consequently impact on fauna species 
reliant on the habitat. 

Weeds 

Three declared weed species, Apple of Sodum (Solanum linnaeanum), Narrow-leaf Cottonbush 
(Gomphocarpusfruticosis) and Arum Lily (Zantedeschia aethiopica), are known to occur in the 
project area from Safety Bay Road to the MRS Boundary (GHD 2005). Two declared weed species, 
Paterson's Curse (Echium plantagineum) and Fierce Thornapple (Daturaferox) occur in the section of 
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the project from the MRS Boundary to Stock Road. One weed species, Apple of Sodum (Solanum 
linnaeanum), is known to occur in the Peel Deviation section of the project area (GHD 2005). 

The project area also supports a range of common weeds and pasture weed species, including 
Capeweed (Arciotheca calendula), Ursinia (Ursinia anthemoides), Guildford Grass (Romulea rosea), 
Wild Oat (Avena barbata) and Veldt Grass (Ehrharta calycina). Weed species are typically more 
abundant in areas of cleared farmland than native vegetation, due to the greater level of human 
disturbance in farmland areas. 

Construction activities have the potential to introduce and spread weed species between sites within 
the project area, for example through spread of weed infested soil. 

Dieback 

Three sections of the project area from Safety Bay Road to the MRS Boundary, adjacent to the 
Paganoni Reserve, are known to have soils infected with the soil borne pathogen (Phytophthora 
cinnamomi) that causes "dieback" (GHD 2004a; 2005). There is a low likelihood of dieback occurring 
in the section of the project from the MRS Boundary to Stock Road, as the calcareous soils of the area 
are considered to be detrimental to the establishment of the pathogen (GHD 2004b). However, it is 
likely that the northern and central sections of the Peel Deviation route are infected, due to the extent 
of clearing and presence of dieback transport vectors (Ecologia 1997). 

Construction activities have the potential to introduce and spread soil borne pathogens within the 
project area, through vectors such as machinery or vehicles and contaminated topsoil or fill. 
Threatened fauna are known to utilise flora species, such as Eucalypts, that are susceptible to dieback. 

Management measures 

Due to the presence and potential presence of Phytophthora cinnamomi in soils along some sections of 
the highway, management of dieback during the construction is necessary to ensure that dieback is not 
inadvertently and unnecessarily spread within, and beyond the project area. Dieback hygiene 
measures also fulfil the requirements of weed control measures and effectively act to minimise the 
inadvertent spread of weed species throughout and beyond the site. 

Management of dieback and weeds will reduce the risk of them spreading to uninfected areas, and will 
help maintain the quality of native fauna habitats adjacent to the project area. Management procedures 
for dieback and weeds will include machinery and vehicle hygiene measures, topsoil movement and 
disposal and use of spoil material. These procedures are detailed in a Dieback and Weed Management 
Strategy (Appendix 1 & Appendix 2). A Dieback and Weed Management Plan will be prepared that is 
consistent with this strategy. 

5.3.5 	Change in fire regimes 

Fires occur frequently throughout the south-west region of Western Australia. They may be naturally 
occurring events (e.g. resulting from lightning strikes) or human induced (e.g. resulting from 
agricultural practices, sparks from vehicles, inappropriate disposal of cigarette butts and arson). 
Prescribed burning is also undertaken in forests for the purposes of wildfire suppressions, protection of 
human life, conservation of biodiversity and maintenance of ecosystem health (EPA 2004a). The 
Department of Conservation and Land Management (CALM) is responsible for prescribed burning on 
lands managed by CALM, and as part of this management, keeps a record of the age of fuels (Figure 
7). 
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The construction and operation of the highway has the potential to increase the frequency of human-
induced fires occurring in surrounding areas. Fires could potentially start from a range of sources, 
including sparks from vehicles, cigarette butts, or by arsonists. 

An increase in the frequency of fires occurring in surrounding areas has the potential to cause deaths 
of animals present in the area at the time of fire. Highly mobile species, such as Carnaby's and 
Baudin's Cockatoo are not likely to be directly affected in this way. Chuditch and Western Ringtail 
Possum are more likely to be affected; however the extent of possible impact of fire on these species is 
difficult to quantify. 

An increase in the frequency of fires occurring in fauna habitat, particularly areas of native vegetation, 
also has the potential to cause a decline in species, through loss of habitat, including feeding, nesting 
and breeding sites. Of particular concern is the potential loss of nesting hollows, which take years to 
develop. A loss of these sites would result in a reduction in breeding sites available to fauna species 
including Carnaby's and Baudin's Cockatoo, Forest Red-tailed Black Cockatoo, Chuditch and 
Western Ringtail Possum. 
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Figure 7 	Fuel age (as of 30/06/2006) on CALM managed lands 
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The destruction of hollow-bearing trees may cause breeding populations of cockatoos to become 
concentrated in areas of remnant woodland, leading to increased competition with other species, and a 
reduction in breeding success. Fires may also reduce the area of foraging habitat adjacent to breeding 
sites, which may also lead to a reduction in breeding success of species. 

In terms of operation, the existence of the highway may represent an increase in fire risk in areas 
where previously there was no major road. The risk is primarily from the inappropriate disposal of 
cigarette butts, but there is also the increase in risk of arson from the improved access (although the 
increase in traffic may also discourage arson). This risk will be managed by the following measures: 

MRWA will ensure rest stops are clearly visible from the highway and that there is minimal 
potential for vehicle access to bushland areas 

regular maintenance of road verges including the removal of highly flammable vegetative 
material (e.g. introduced grasses) and planting of low lying native perennials. 

The risk of human-induced fires in the region is not expected to significantly increase as a result of the 
operation of the highway. Existing fire regimes are not expected to change as a result of the 
construction or operation of the highway. 

	

5.4 	SUMMARY OF MANAGEMENT COMMITMENTS 

MRWA will prepare and implement the following management plans to manage aspects of the 
proposal that have potential to affect threatened fauna (these will be based on the management 
strategies in Appendix 1 & Appendix 2): 

Vegetation Management Plan, which addresses: 

measures to minimise clearing of native vegetation 

measures to minimise damage to existing native vegetation 

salvaging and re-use of timber and vegetative material 

contractor liability for environmental damage beyond the project area 

rehabilitation of areas of native vegetation (as detailed in the Rehabilitation and Landscaping 
Strategy). 

	

2. 	Dieback and Weed Management Plan, which addresses: 

undertaking a detailed dieback survey prior to construction 

a Construction Dieback Management Strategy based on the dieback survey 

incorporation of the Construction Dieback Management Strategy into the project Construction 
Management Plans. 

	

3. 	Rehabilitation and Landscaping Management Plan, which addresses: 

use of locally occurring native plant species in rehabilitation 

rehabilitation of the road reserve in accordance with Main Roads safety standards, including 
provision of safe sight distances at intersections 

development of strategic vegetation linkages between areas of remnant native vegetation 
within and adjacent to the road reserve 
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weed control before, during and after roadworks. 

	

4. 	Fauna Management Plan, which addresses: 

instructions for clearing of vegetation to be undertaken in stages and along one front, to allow 
fauna species to escape clearing into adjacent habitats 

pre-clearing procedures including targeted search and relocation of threatened fauna species 
prior to clearing for construction 

construction of fauna culvert underpasses and exclusion fencing 

timing of construction works to reduce the impact on threatened fauna species 

education of adjacent landowners and the public in relation to threatened fauna species. 

	

5. 	Foreshore Management Plan, which addresses: 

measures to minimise disturbance to riparian habitats 

	

6. 	Construction Management Plan, which addresses: 

relevant actions from the aforementioned management plans 

fire management measures, such as maintaining fire breaks, restriction of light petrol vehicles 
in cleared areas, the use of spark arrestors on construction vehicles, and appropriate fire 
fighting training and inductions for personnel working on-site. 

	

7. 	Vegetation Offset Package, which includes the conservation of 40 ha of vegetation and 
approximately 85 ha of rehabilitation in the road reserve. 

	

5.5 	PREDICTED OUTCOME 

There was little or no evidence of any regionally significant populations of Chuditch, Western Ringtail 
Possum, Baudin's Cockatoo, and the Rainbow Bee-eater from a 600 in wide survey corridor that was 
centred on the highway route (Biota 2006). Therefore, there is unlikely to be potential for significant 
impact on these species as a result of the construction and operation of the New Perth Bunbury 
Highway. Any potential impacts will be minimised through the implementation of the Fauna 
Management Plan. 

A significant number of sites important for two threatened cockatoo species (Carnaby's Cockatoo and 
Forest Red-tailed Black Cockatoos) were recorded throughout the surveyed 600 in wide corridor 
(Biota 2006). The southern end of the highway crosses habitat of regionally significant populations of 
the cockatoos, in particularly of Carnaby's Cockatoo. Although there is potential for the highway to 
fragment existing populations of cockatoos and affect habitat critical to the survival of these species in 
the region, the highway does not directly affect the majority of nesting and feeding trees important to 
these species. The highway will only clear a small proportion of vegetation important for foraging, 
and most of the nesting sites found will not be affected by the planned highway construction. Based 
on the current preliminary design of the highway, the impact will not exceed removal of four out of 23 
recorded nest trees used by Carnaby's Cockatoo and one out of 17 recorded nest trees used by Forest 
Red-tailed Black Cockatoo (Biota 2006) within the 600 m study corridor around the highway. A 
primary objective during detailed design will be to further reduce this impact. A preliminary review 
has indicated that local detailed design modifications (such as widening the median and shifting lanes) 
and changes to construction methods (steepening of battering) may be able to eliminate or further 
reduce residual project impacts on these species. 
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A range of management measures to be detailed in the Fauna Management Plan and other related 
management plans (currently summarised in the Management Strategies in Appendix 1 & Appendix 2) 
will be used by MRWA to manage the impact of construction and operation of the highway on 
threatened fauna species. These will address such issues as clearing of vegetation, dieback and weeds 
control, and rehabilitation and landscaping. 
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6. 	ASSESSMENT OF POTENTIAL IMPACT TO THREATENED FLORA 

6.1 	DESCRIPTION 

Caladenia hue gelli 

A population of Declared Rare Flora C'a/ac/enia hziegelii (Grand 
spider orchid) has recently (February 2006) been found near the 
proposed highway. This species is listed as Endangered under the 
EPBC Act, and as Declared Rare Flora under the Wildlife 
Conservation (Rare Flora) Notice 2005. In 2004 there were 29 
known populations of Caladenia huegelii, with a total of 634 plants 
(EPA 2004b). 

Caladenia huegelii occurs in the south-west of Western Australia, 
over a range of approximately 31 5 km. Scattered populations have 
been recorded fromjust north of Perth and as far south as Margaret 
River. Most of the habitat suitable for the species has been cleared 
for housing and agriculture. 

(a/ai/n/: In 	7: 

Photo: Kings Park & I 3otu:i ( ,ztrdens 

Caladenia huegelii usually grows between 30 to 70 cm high, however can grow up to I m (CALM 
2006). Caladenia huegelii occurs in deep sandy soils, in mixed woodland of Jarrah (Eucalyptus 

inaiginata) and Banksia. Within these habitats, it favours areas with lush undergrowth, e.g. at the base 
olXaiithorrhoeapreissii. Flowering occurs during September and October, and the plant occurs as a 
dormant tuber during the summer months. The species has specific mycorrhizal fungi and pollinator 
requirements (EPA 2004b). The seeds of the orchids contain little stored energy, and are dependent on 
rnycorrhizal fungi to supply energy and nutrients (luring germination (Brundrett et al. 2003). 
Caladenia huegelii is dependent on males of a single species of thynnid wasp for pollination. 

The current population of Caladenia huegelii has been located within Reserve No. 13987 in the Shire 
of Waroona. The population was found during an opportunistic survey undertaken by a Department of 
Conservation and Land Management Botanist in September 2005. The Botanist found three 
confinned orchids in two locations as well as 21 leaves within approximately 20 in southwest of one 
of the locations. Both recorded locations occur within Jarrah/Marri/Banksia woodland and outside of 
the highway reserve (Figure 8). 

6.2 	RELEVANT ASPECTS OF PROJECT WITH POTENTIAL TO IMPACT ON FLORA 

If not managed appropriately, the following aspects of the proposal have the potential to affect flora 
species of conservation significance: 

Clearing of vegetation resulting in direct loss of plants and loss of potential habitat. 

Surface runoff from the highway and potential spills of hazardous materials has the potential to 
damage the habitat. 

Introduction of weeds and clieback. 

Change in fire regimes can alter habitat characteristics. 
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6.3 	ASSESSMENT OF POTENTIAL IMPACT 

6.3.1 	Clearing of vegetation 

The proposed highway avoids the majority of the JarrahllVlarri/Banksia woodland in good condition 
known to have particular potential for Caladenia huegelii habitat (Figure 8). No individual Caladenia 
huegelii plants have been recorded within the actual alignment of the highway; however the highway 
is likely to result in the removal of approximately one hectare of degraded potential habitat 
(JarrahlMarri/spearwood (Kunzea glabrescens) (Figure 8). The number of Caladenia huegelii plants 
that occur in this habitat has not been determined due to the need for further surveys in spring. These 
studies will be undertaken prior to construction to determine the number of plants within Reserve No. 
13987, the number that could be directly affected by the proposal and hence the number of species 
requiring relocation. 

in order to minimise impacts to the species through clearing of vegetation, a Caladenia huegelii 
Management Plan will be prepared and implemented prior to construction. The management plan will 
aim to mitigate the impacts on Caladenia huegelii and ensure protection of the remaining population 
and its habitat. This management plan will include measures such as targeted searches for plants 
within the habitat, relocation of plants within the route of the highway prior to construction and annual 
monitoring of populations during construction. 

The Caladenia huegelii Management Plan will be used in conjunction with the Vegetation 
Management Plan, which will be developed to ensure that clearing of remnant vegetation within the 
project area is minimised while providing for the safe and efficient construction and operation of the 
highway. 

Approval for the removal of Caladenia huegelii plants will be sought under the Wildlife Act (State) 
prior to construction. 

The Construction Management Plan will address issues relating to Caladenia huegelii during the 
construction of the highway. This plan will include the requirement for site specific induction 
including information on the significance of the flora and vegetation with the area, with specific 
reference to Caladenia huegelii. The Construction Management Plan will ensure that clearing 
boundaries within the area are clearly marked and temporarily fenced to ensure that over-clearing of 
the habitat does not occur. 

Although a small area of potential Caladenia huegelii habitat will be disturbed due to the construction 
of the highway, the impacts to individual plants (if found) will be mitigated by translocation and 
impacts to the habitat will be minimised through the abovementioned management measures. 

6.3.2 	Surface runoff 

The habitat of Caladenia huegelii, could be sensitive to changes in surface hydrology caused by 
diversion of runoff. An increase in soil moisture could potentially benefit plants; however it could 
also harm plants, for example by causing changes to surrounding vegetation that could lead to 
smothering of plants or increased competition from other plants. Changes in soil moisture could also 
potentially affect the distribution of mycorrhizal fungi that the orchids are dependent on. 
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Changes in surface runoff have the potential to lead to erosion and increased sediment in surface 
runoff, which may result in the loss of Caladenia huegelii plants. Surface runoff also has the potential 
to be a vector for the dispersal of weeds and dieback. 

Design of the highway will incorporate the following drainage management measures to minimise the 
risk of surface runoff entering Caladenia huegelii habitat: 

no infiltration basins constructed adjacent to Caladenia huegelii habitat 

an increased density of drainage culverts in the vicinity of Caladenia huegelii habitat to ensure 
that damming or pooling of water on the side of the highway does not occur 

runoff designed to infiltrate at source where possible 

off-road runoff directed to vegetated roadside drains to increase detention times and provide for 
settlement of any sediment 

development of contingency plans for diverting above normal flows away from Caladenia 
huegelii habitat during construction 

no rest stops located in this section of the highway, to minimise the risk of contamination due to 
spills of hazardous materials. 

These measures are detailed in the Drainage Management Strategy (Appendix 2). 

The Caladenia huegelii Management Plan which will be prepared and implemented prior to 
construction will include drainage management measures to ensure that surface runoff does not affect 
the habitat of Caladenia huegelii. 

6.3.3 	Introduction of weeds and dieback 

The introduction or spread of weeds and dieback in habitat of Caladenia huegelii has the potential to 
decrease the suitability of conditions for the species. 

Disturbance of native vegetation is recognised to increase the likelihood of weed invasion into areas of 
native vegetation (Hobbs 1991). The construction of the highway may therefore increase the rate and 
extent of weed infestation in this habitat. Weed species are often faster growing than native species, 
and therefore have the potential to out compete native species. Growth of existing Caladenia huegelii 
plants could be suppressed and competition with weeds may lead to lower survival rates of seedlings. 

Other aspects of construction have the potential to introduce and spread weed species within and 
adjacent to the project area. Weeds can be spread through a range of vectors including soil on 
construction equipment and use of weed infested topsoil or fill material. Weed management measures 
will be employed during construction of the highway to minimise the spread of weeds into Caladenia 
huegelii habitat. 

Weeds could potentially enter the habitat from vehicles using the highway, e.g. though soil on vehicles 
containing weed propagules. The risk of weeds spreading due to vehicles using the highway will be 
minimised by excluding rest stops from this section of the highway. 

There is no evidence to suggest that Caladenia species are susceptible to dieback (CALM 2006), 
however Caladenia huegelii could be indirectly affected by the introduction of dieback into its habitat, 
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through changes in habitat vegetation structure and composition. For example, Banksia species that 
are dominant in the overstorey of the Caladenia huegelii habitat are susceptible to dieback. 

The dieback status of Reserve 13987 is currently unknown; however dieback mapping will be 
undertaken at this site during the fmal design phase and/or within twelve months of the 
commencement of roadworks to determine the dieback status of the area. 

Management measures to reduce the risk of dieback entering the habitat during construction are 
detailed in the Dieback and Weed Management Strategy and include the following: 

Instructions/standard for careful selection of drainage culvert locations in areas where dieback 
occurs on one side of the proposed roadway (culverts should drain water from like to like areas of 
dieback status or dieback free/uninterpretable to dieback infected areas) 

Plant and machinery clean down procedures for implementation: 

prior to arrival and departure from the project site 

when moving from dieback infected sections to dieback free sections 

when moving from dieback uninterpretable sections to dieback free sections 

Controls to ensure woodchips and other vegetation sourced from infected or uninterpretable areas 
can only be re-used in those areas 

Instructions to ensure stripped topsoil is respread in its source area only and not transported to 
other sections of the alignment. 

In addition to the Dieback and Weed Management Strategy, the Caladenia huegelii Management Plan 
that will be prepared and implemented prior to construction, will include weed and dieback 
management measures. 

6.3.4 	Change in fire regimes 

Changes in fire regimes have the potential to affect Caladenia huegelii. Fires occurring during the 
growing and flowering periods of the species (April to November) may lead to mortality of plants and 
prevention of seed set and re-development of underground tubers (CALM 2004). Conversely, if 
habitats that are naturally exposed to fire remain unbumt, undergrowth may become excessively 
dense, leading to a decline in numbers due to increased competition with other species. 

Construction activities have an associated risk of causing fires due to such aspects as movement of 
petrol driven construction vehicles and machinery (which have potential to spark fires), and activities 
such as welding and grinding. This risk can be greatly reduced through appropriate fire management. 

The Construction Management Plan will include measures such as: 

restriction of light petrol vehicles in cleared areas 

use of spark arrestors on construction vehicles 

limiting welding and other spark producing activities to designed areas (e.g. welding tents) 

removal of highly flammable vegetative material (e.g. introduced grasses) from the road verge. 
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In terms of operation, the existence of a new major road may represent an increase in fire risk to the 
adjacent Caladenia huegelii habitat in Reserve 13987. This risk will be managed by the following 
measures: 

MRWA will fence the highway and no rest stops will be provided along the section of the 
highway adjacent to Reserve 13987 to prevent access to potential Caladenia huegelii habitat from 
the highway 

removal of highly flammable vegetative material (e.g. introduced grasses) from the road verge. 

The Caladenia huegelii Management Plan, which will be prepared and implemented prior to 
construction, will address fire management. 

	

6.4 	SUMMARY OF MANAGEMENT COMMITMENTS 

Management of aspects of the proposal that have potential to affect threatened flora will be addressed 
by the following management measures and commitments: 

The highway will be fenced and no rest stops will be located along the section of the highway 
adjacent to Reserve 13987. 

MRWA will prepare and implement a Caladenia huegelii Management Plan, which addresses: 

targeted searches for Caladenia huegelii plants within the habitat during Spring 2006 

relocation/translocation of plants near the highway prior to construction 

drainage near Caladenia huegelii habitat 

dieback and weed management 

fire management 

fencing 

annual monitoring of the Caladenia huegelii population during construction. 

MRWA will prepare and implement a Drainage Management Plan (based the drainage 
management strategy in Appendix 2) which provides for: 

no infiltration basins to be constructed adjacent to Caladenia huegelii habitat 

an increased density of drainage culverts in the vicinity of Caladenia huegelii habitat to ensure 
that damming or pooling of water on one side of the highway does not occur 

infiltratation of runoff at source where possible 

off-road runoff to be directed to vegetated roadside drains to increase detention times and 
provide for settlement of any sediment 

contingency measures for diverting above normal flows away from Caladenia huegelii habitat 
during construction. 

	

4. 	MRWA will prepare and implement a Vegetation Management Plan, which addresses: 

installation of temporary fencing to define work areas and avoid unnecessary impacts to 
remnant vegetation within and beyond the road reserve 

Caladenia huegelii habitat flagging and pre-clearing procedures 
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fencing and signage of the Caladenia huegelii habitat. 

MRWA will prepare and implement a Construction Management Plan, which addresses: 

a requirement for site specific induction including information on the significance of the flora 
and vegetation with the area, with specific reference to Caladenia huegelii 

provisions to ensure clearing boundaries within the area are clearly marked and temporarily 
fenced to ensure that over-clearing of the habitat does not occur 

fire management measures, such as: 

restriction of light petrol vehicles in cleared areas 

use of spark arrestors on construction vehicles 

limiting of welding and other spark producing activities to designated areas 

removal of highly flammable vegetative material (e.g. introduced grasses) from the road 
verge. 

temporary fencing of the Caladenia huegelii habitat during construction. 

	

6. 	MRWA will prepare and implement a Dieback and Weed Management Plan, which includes: 

consideration of the dieback status of Lot 13987 

dieback management measures 

weed management measures. 

	

6.5 	PREDICTED OUTCOME 

Caladenia huegelii specimens have not been located within the actual alignment of the highway and 
the alignment avoids primary orchid habitat (JarrahlMarri/Banksia woodland in good condition). 
However, as one hectare of Jarrah/Marri/Spearwood vegetation with some potential for Caladenia 
huegelii to occur will be disturbed in Reserve 13987 for the construction of the New Perth Bunbury 
Highway, an additional pre-construction search for the species in the preceding spring will be 
undertaken. Should any specimens be found within the alignment and they cannot be avoided through 
minor adjustments to the road design and construction methods, individual plants will be translocated 
to adjacent habitat to ensure there are no direct losses of individual plants. A permit to take the plants 
under the Wildlife Act will be required from CALM to perform the translocation. 

The potential impact on Caladenia huegelii is unlikely to be significant given the highway avoids 
primary orchid habitat. Potential effects will be minimised through the implementation of various 
environmental management plans. 

The remaining habitat will be managed to minimise impacts from the highway. Management 
measures include design of drainage to avoid runoff entering the habitat, fencing and signage of the 
area to avoid unnecessary clearing or damage to vegetation, inductions to educate personnel about the 
status of Caladenia huegelii and fire management measures. 
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7. 	ASSESSMENT OF POTENTIAL IMPACT TO THREATENED ECOLOGICAL 
COMMU N III ES 

7.1 	DESCRIPTION 

A vegetation survey by Trudgen (2000) inferred the presence of the TEC, Corymbia calophylla - 
Xanthorrhoea preissii woodlands and shrublands of the Swan Coastal Plain, in an area of remnant 
vegetation north of the Mayfield drain, at Lot 1409, Kooljerrenup (Ch. 98,150 —98,700). This TEC is 
listed as Endangered under the EPBC Act. 

The area of remnant vegetation mapped by Trudgen (2000) comprised of six vegetation units, of 
which units 3a and 3b were identified as TECs (Figure 9). The vegetation in units 3a and 3b are 
representative of a subtype of floristic community type 3b of Gibson et al. (1994). Gibson et al. 
(1994) rated the conservation status of community type 3b as vulnerable, which is defined as "a 
community likely to move into the endangered category in the near future if causal factors continue 
operating". The community type has been subsequently listed as a TEC. 

The vegetation of the TEC is generally characterised by Corymbia calophylla open forest over 
Xanthorrhoeapreissii low shrubland / shrubland to open heath over sedgeland or herbiand. The 
ground flora layer of vegetation units 3a and 3b varied, with unit 3a having a sedge layer of 
Cyathochaete avenacea and unit 3b having an open herb layer of Dasypogon brome1ifolius (Table 7). 

Table 7 	Description of vegetation in Lot 1409 inferred as a TEC 

Vegetation unit 	 Vegetation description 	 Vegetation condition 

(Trudgen 2000)  

Unit 3a 	 Corymbia calophylla open forest over scattered low trees of 	Good to very good, some small patches 
Melaleuca preissiana over Xanthorrhoea preissii low 	 of disturbance 
shrubland I shrubland to open heath over Cyathochaete 	Low level of weed invasion, mostly 
avenacea sedgeland 	 Hypochaeris glabra 

Unit 3b 	 Corymbia calophylla, Eucalyptus marginata open forest over 	Poor to good condition, with some parts 
Xanthorrhoea preissii low shrubland I shrubland to open heath 	in good condition 
over Dasypogon bromeliifolius herbland 

The area of vegetation unit 3a is approximately 0.7 ha and is in good to very good condition, with 
some small patches of disturbance. Vegetation unit 3b is larger, and is in poor to good condition, with 
some parts in good condition (Trudgen 2000). 

The proposed highway originally abutted the western side of the TEC (vegetation unit 3b), however 
the alignment has since been moved westward to minimise impacts to this vegetation community 
(Figure 9). At its closest point the Peel Deviation is now approximately 28 in from the TEC. 
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Figure 9 	Remnant vegetation at Lot 1409, Kooljerrenup, showing location of TEC and original and revised highway alignments 
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7.2 	RELEVANT ASPECTS OF PROJECT WITH POTENTIAL TO IMPACT ON THREATENED 

ECOLOGICAL COMMUNITY 

The following aspects of the proposal may potentially affect the TEC: 

Surface runoff from the highway and potential spills of hazardous materials has the potential to 
damage the TEC. 

Introduction of weeds and dieback. 

Change in fire regimes. 

Construction of the highway will have no direct impact on the TEC as the alignment is approximately 
28 in from the TEC. l-lowever, to avoid inadvertent disturbance to the TEC. flagging and pre-clearing 
procedures will ensure that no clearing of the TEC occurs. Fencing and signage will ensure that the 
area is clearly marked as an exclusion zone. Pre-clearing procedures and fencing requirements will be 
detailed in the Construction Management Plan and Peel Deviation Vegetation Management Strategy 
(Appendix 2). 

In the project design phase, road construction widths in the vicinity of the TEC will be minimised, to 
maximise the distance of the TEC from the highway and the vegetative buffer between the highway 
and the TEC. 

7.3 	ASSESSMENT OF POTENTIAL IMPACT 

7.3.1 	Surface runoff and potential spills 

Construction of the highway may alter natural drainage patterns if not properly designed and built and 
could potentially result in surface runoff entering adjacent areas. Changes in surface runoff have the 
potential to affect areas of native vegetation through changes in natural hydrology, increased 
sedimentation and potential contamination by hazardous materials, such as hydrocarbons. 

Surface runoff from the highway will be designed and managed to ensure that no runoff or hazardous 
materials enter the TEC. The highway has been designed such that: 

no infiltration basins are constructed adjacent to the TEC 

there is an increased density of drainage culverts in the vicinity of the TEC to ensure that 
damming or pooling of water on the side of the highway does not occur 

runoff infiltrates as close to source as possible 

off-road runoff is directed to vegetated roadside drains to increase detention times and provide for 
settlement of any sediment 

no rest stops are located in this section of the highway, to minimise the risk of contamination due 
to spills of hazardous materials. 

These management measures are detailed in the Drainage Management Strategy (Appendix 2) which 
will ensure that no surface water runoff enters the TEC. The Construction Management Plan will 
include contingency measures for diverting above normal flows away from the TEC during 
construction. 
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7.3.2 	Introduction of weeds and dieback 

The introduction of weeds and dieback to areas of native vegetation previously unaffected has the 
potential to affect the habitat values of the vegetation, and consequently affect TECs. 

Some weed invasion (J-Jypochaeris glabra) was recorded in the TEC; however dieback was not 
recorded (Trudgcn 2000). Prior to construction, a detailed dieback survey will be undertaken in 
Lot 1409, Kooljerrenup, to determine the current dieback status of the vegetation. A Construction 
Dieback Management Strategy will be prepared based on the dieback mapping. This strategy will be 
incorporated into the Dieback and Weed Management Plan and Construction Management Plan. 

The movement of people, vehicles and machinery associated with construction activities has the 
potential to introduce and spread weed species and dieback adjacent to the TEC. To minimise the risk 
of dieback entering the TEC, drainage has been designed to ensure no runoff enters the TEC, thereby 
reducing the risks of dieback being transported by surface runoff. The TEC will be fenced to exclude 
access, and therefore the risk of transporting dieback by other vectors (e.g. vehicles, humans) is 
reduced. Dieback management procedures will be followed during construction of fencing around the 
TEC, to minimise risk of spreading dieback into the area. 

MRWA will undertake a weed control program within the area of remnant vegetation on Lot 1409 
containing the TEC to improve the condition of the vegetation, in consultation with the land owner. 

Management procedures for dieback and weeds are detailed in a Dieback and Weed Management 
Strategy (Appendix 2). A Dieback and Weed Management Plan will be prepared that is consistent 
with this strategy. 

7.3.3 	Fire 

There will be no access to the area of Lot 1409 containing the TEC from the highway and there will be 
no rest stop for cars along the highway in the vicinity of Lot 1409. This greatly reduces the risk of 
fires occurring in the TEC as a result of the operation of the highway (e.g. due to disposal of cigarette 
butts). 

The risk of fires during construction will be managed through a Construction Management Plan, and 
will include measures such as restriction of light petrol vehicles in cleared areas and use of spark 
arrestors on construction vehicles. 

7.4 	SUMMARY OF MANAGEMENT COMMITMENTS 

MRWA will prepare and implement the following management plans to manage aspects of the 
proposal that have potential to affect the TEC (these will be based on the management strategies in 
Appendix 2): 

I. 	Drainage Management Plan, which provides for: 

no infiltration of basins to be constructed adjacent to the TEC 

an increased density of drainage culverts in the vicinity of the TEC 

infiltration of runoff as close to source as possible 

off-road runoff directed to vegetated roadside drains 
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contingency measures for diverting above normal flows away from the TEC during 
construction 

no rest stops to be located in this section of the highway. 

Vegetation Management Plan, which addresses: 

TEC flagging and pre-clearing procedures 

fencing and signage of the TEC. 

Construction Management Plan, which includes: 

TEC flagging and pre-clearing procedures 

. 	fire management procedures 

weed and dieback management procedures. 

Dieback and Weed Management Strategy, which provides for: 

a detailed dieback survey prior to construction 

preparation of a Construction Dieback Management Strategy based on the dieback 
mapping 

incorporation of the Construction Dieback Management Strategy into the Construction 
Management Plan and Dieback and Weed Management Plan 

a weed control program within Lot 1409 Kooljerrenup. 

7.5 	PREDICTED OUTCOME 

The TEC will not be directly affected by the proposal, as the highway does not intersect this 
vegetation community. Indirect effects will be insignificant and potential effects will be minimised 
through the a range of management measures, including design of drainage to avoid runoff entering 
the TEC, fencing and signage of the area to avoid unnecessary clearing or damage to vegetation, 
dieback mapping and management and weed control. 
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8. 	ASSESSMENT OF POTENTIAL IMPACT TO RAMSAR WETLANDS 

The following is an assessment of the potential direct and indirect impacts to the Peel-Yalgorup 
system from the construction and operation of the New Perth Bunbury Highway. A separate report 
has been prepared addressing the subject of potential "consequential" impacts to the Ramsar wetland 
from changes in catchment land uses 'facilitated" by the presence of the highway. 

	

8.1 	STATUS 

The Peel-Yalgorup System is located in the south-west of Western Australia between Mandurah and 
Bunbury. The system is around 26,600 ha and consists of a shallow estuary and saline, brackish and 
freshwater lakes. The system primarily consists of the following wetlands: 

Peel Inlet 

Harvey Estuary 

Yalgorup chain of lakes, including 

Lake Clifton 

Lake Yalgorup 

Lake Preston (Figure 10). 

These wetlands areas are found over four local government areas: the City of Mandurah and the shires 
of Murray, Waroona and Harvey. 

The majority of the catchment of the Peel-Yalgorup System, being that of the Peel Inlet and Harvey 
Estuary, is referred to as the Peel-Harvey Catchment and extends from Armadale in the north to 
Harvey in the south, with the Darling Scarp defining the eastern boundary of the coastal plain 
catchment. The Peel-1-larvey Catchment totals approximately 294,000 ha in area. 

The Peel-Yalgorup system is identified as a wetland system of international importance, meeting four 
Ramsar criteria: 

Criteria Ia: It is a particularly good representative example of a natural or near-natural wetland, 
characteristic of the appropriate biogeographical region. 

Criteria 2c: It is of special value as the habitat of plants or animals at a critical stage of their 
biological cycle. 

Criteria 3a: It regularly supports 20,000 waterfowl. 

Criteria 3c: Where data on populations are available, it regularly supports 1% of the individuals 
in a population of one species or subspecies of waterfowl. 

The Peel-Yalgorup system was nominated for Ramsar listing in 1990 (Australian site no. 36), and 
seven additional areas were nominated for extension to the area in 2001. 

The Peel-Yalgorup system is generally at least one kilometre away from the proposed highway, with 
the exception of at the southern end of the Peel Deviation where it merges with the existing Perth to 
Bunbury Highway (Old Coast Road) approximately 300 m east of Lake Clifton. 
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8.2 	RELEVANT ASPECTS OF PROJECT WITH POTENTIAL TO IMPACT ON RAMSAR WETLANDS 

For the most part, the highway is at least one kilometre away from the Peel-Yalgorup system and 
consequently has little potential to affect the Ramsar wetland. The highest areas of risk, albeit where 
the risk is still low, are sections of the highway where it is at its closest point to the wetland and where 
it crosses its tributaries (the Serpentine, Murray and Harvey rivers). The following aspects have been 
identilied as having the potential to affect the Ramsar wetland at these locations if not appropriately 
managed: 

Changes in surface runoff during construction and operation. 

Disturbance of acid sulphate soils or potential acid sulphate soils during construction. 

Disturbance of soil profiles, including possible importation of Iill contaminated with introduced 
invasive species and dieback. 

Noise and airborne contaminants during construction and operation. 

Increased visitation to RAMSAR wetlands and adjacent areas facilitated by the highway. 

8.3 	ASSESSMENT OF POTENTIAL IMPACT 

8.3.1 	Surface runoff 

The highway at its closest points is approximately one kilometre from the Peel-Harvey Estuary and 
300 m from Lake Clifton. This distance is sufficient to ensure that sheet flow off from highway will 
not directly enter the estuary. 

The existing Old Coast Road is situated to the west of the Peel-l-larvcy Estuary and to the east of Lake 
Clifton, and in places is less than 500 m from the Peel-Harvey Estuary and Yalgorup Lakes. Older 
bridges in the area allow direct runoff into the estuary. The New Perth Bunbury Highway will provide 
better drainage infrastructure than the existing Old Coast Road, and therefore will be better prepared to 
contain spills and managed surface runoff. 

Surface runoff from the highway will occur as sheet flow, however given a large section of the 
highway (Ch: 63,800 - 103,200) is being constructed on palusplain, where sheet flow already occurs 
during winter across the seasonally waterlogged land, the highway will not significantly alter natural 
levels of sheet flow expected to occur in the region. Also, the size and width of the highway is 
negligible in relation to the size of the palusplain Iandform through which it passes. 

Most of the highway will be constructed on an embankment of imported sand fill to ensure the road is 
not affected by ground and surface water ingress. The road embankment has the potential to affect 
existing local surface and groundwater drainage patterns, by disrupting natural water flow patterns. 
The exposed surface could potentially result in the amount of sediment in surface runoff increasing, 

Ch. (chainage) is a unit of nleasurernent, which relates to the location on design drawings for the highway. 

Palusplain is a seasonally waterlogged flat (Hill el. al. 1996). 
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particularly during the construction of the highway. Drainage and erosion control measures will be 
employed to minimise this impact. 

The project will incorporate specific road drainage management measures to minimise changes to 
surface water runoff, and these include: 

infiltration of run-off at source as much as possible 

direction of off-road runoff to vegetated roadside table drains to increase detention times and 
provide for settlement of sediment 

no runoff from bridges discharged to rivers and/or wetlands 

no direct discharge into wetlands, drains or waterways 

provision of swales with capacity for detention of hazardous spills of 30,000 L capacity 

revegetation of swales with native species 

inclusion of erosion control at discharge points and scour protection measures where appropriate 

maintenance of all existing surface water drainage paths 

clearing and exposed soil working surfaces to be kept to a minimum and protected from 
stormwater erosion 

consideration of dieback status when determining the placement of drainage culverts 

temporary erosion control measures employed in areas adjacent to wetlands and watercourses 
during construction 

development of contingency plans for diverting above normal flows away from the Ramsar 
wetland and its tributaries during construction. 

The drainage system is designed to intercept pollutants and maintain the quality and quantity of runoff 
entering rivers, tributaries and other existing drainage facilities and wetlands. Surface runoff from 
bridges and roads near watercourses will not be permitted to flow directly into these watercourses. 
Free draining scuppers through or into bridge Decks will not be permitted. Runoff from bridge and 
road structures will drain into a piped drainage system and directed to vegetated detention basins 
where pollutants/silts can settle or be removed from the water before it can flow back into the natural 
drainage channels or alternatively piped into vegetated infiltration basins depending on ground 
materials type. 

These measures have been designed to ensure that the environmental impacts of the proposal on 
wetlands and waterways are minimised and are included in the Drainage Management Strategy 
prepared for the Kwinana Freeway and Peel Deviation sections of project (Appendix 1 & Appendix 2). 
A detailed Drainage Management Plan will be prepared based on the measures in this strategy prior to 
construction. 

There is some potential for indirect impacts due to construction activities, in particular at river 
crossings, across the tributaries of the Peel-Yalgorup system (including the Serpentine, Murray and 
Harvey rivers). For example, there is the potential for an increase in the volumes of surface runoff, 
containing higher contaminant and sediment loads entering watercourses during construction. The 
potential for these impacts to occur is however low as there are a range of design and management 
measures in place to minimise potential impact to watercourses and consequently the downstream 
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impacts to the Peel-Yalgorup system. These measures are addressed in the Foreshore Management 
Strategy (Section 8.3.2). 

	

8.3.2 	Foreshore habitat 

The New Perth-Bunbury Highway will not disturb any foreshore areas of the Peel-Yalgorup System. It 
will however require the disturbance of foreshore areas of several tributaries of the Peel-l-Iarvey 
Estuary through the construction of bridge footings. The major crossings are as follows (Figure 1): 

Serpentine River (Ch. 63 100) - bridge approx. 100 in long 

Nambeelup Brook (Ch. 62 340) - bridge approx. 100 in long 

Murray River (Ch. 71 500 71 750) - 268 m bridge 

Harvey River (Ch. 100 800) - bridge 

The proposed bridges for these crossings have been designed to minimise disturbance to riverine 
vegetation. The length of the bridges has been extended from that originally planned, and placement 
of footings agreed to with the DoE and CALM to decrease the area of riparian disturbance. For 
example, the proposed Serpentine River and Nambeelup Bridges originally needed only be 60 m and 
50 in long respectively but both have been extended to approximately 100 m to span across a greater 
area of foreshore. This will decrease the potential for erosion impacts during construction, and allow 
foreshore areas to act as wildlife corridors under the highway. 

The impact of the construction of bridges will be further minimised through: 

design of bridges to maintain hydrologic capacity of the watercourse with acceptable increases in 
upstream backwater 

design and construction of watercourse crossings to include erosion control and scour protection 
measures 

pruning of trees where possible and avoid removal if practical 

use of tracked vehicles rather than rubber tyred plant to avoid compaction of the soil 

installation of temporary erosion and sediment control measures 

works at ephemeral vatercourses to coincide with periods of low or no flow in the watercourses 

scarify i ng/ripp ing of areas trafficked by heavy vehicles at the completion of works 

revegetation of disturbed areas of the site with native species 

all materials used for access tracks to be removed. 

These measures have been designed to ensure the impact of the project on river and stream foreshore 
areas and downstream areas is minimised and are included in the Foreshore Management Strategies 
(Appendix I & Appendix 2). A detailed Foreshore Management Plan will be prepared based on the 
measures in the Foreshore Management Strategies prior to construction. 

	

8.3.3 	Acid sulphate soils 

Acid sulphate soils (ASS) are naturally occurring soils containing iron sulphides that are typically 
found in waterlogged soils or sediments. When kept under anaerobic conditions the soils are benign, 
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however when they are exposed to air, they oxidise, resulting in the production of sulphuric acid, iron 
precipitates and concentrations of dissolved heavy metals, such as iron and aluminium (WAPC 2003). 
Potential acid sulphate soils (PASS) are soils containing iron sulphides that have the potential to 
become acidic and have a low acid neutralising capacity. 

ASS have the potential to result in adverse changes to water quality, leading to degradation of water-
dependent ecosystems, invasion of acid-tolerant species (e.g. water plants and plankton), loss of 
habitat and diversity, and increased human health risks through heavy metal contamination. 

In the south-west of Western Australia, ASS or PASS are likely to be found in estuarine, floodplain 
and wetland areas (WAPC 2003). The Western Australia Planning Commission Planning Bulletin 
No. 64 identified the likelihood of ASS occurring in the project area as "moderate to low risk of 
actual acid sulphate soils and potential acid sulphate soils occurring generally at depths of greater than 
3 m" (WAPC 2003). 

ASS investigations have been undertaken within the project area, as part of the project geotechnical 
investigations. A number of sites in the project area were identified as having ASS, PASS or Actual 
Acid Sulphate Soils (AASS) (Table 8 & Table 9). There were a number of small areas with a high 
risk of actual acid sulphate soils (AASS) and PASS occurring within three metres of the ground 
surface across the proposed highway route. These areas were primarily associated with wetlands, and 
waterways such as the Serpentine River, Nambeelup Brook and Murray River. 

Table 8 	Identified ASS regions within the Kwinana Freeway (Safety Bay Road to MRS 
Boundary) project area 

Chainage Depth Identified features Soil type AASS / 
(m) PASS 

41750 0.5 Freeway Extension - Safety Bay Road - Silty SAND, dark grey/brown, fine AASS 
area appeared to be seasonally inundated grained, with organic matter 

Silty SAND/SAND, dark brown/grey, PASS 41,750 2.5 Freeway Extension - Safety Bay Road - 
area appeared to be seasonally inundated course grained, weakly cemented 

coffee rock 

Clayey SAND, dark brown, fine to AASS 45,000 0.6 Freeway Extension - Serpentine Road area 
appeared to be seasonally inundated medium grained, trace limestone 

48,450 0.7 Freeway Extension Sandy CLAY, brown/grey, medium AASS 
grained, loose, dry sandy clay, organic 
matter 

SAND, light grey brown, medium to PASS 49,700 2.6-2.8 Baldivis Explosives Depot wetland 
coarse grained 

SAND, pale brown grey, medium to PASS 49,880 2.6 Baldivis Explosives Depot wetland 
coarse grained 

SAND, light brown, medium to coarse PASS 50,900 1.9 Anstey Road wetland 
grained, some organic material 

2.3 50,900 SAND, light brown, medium to coarse PASS 
grained, some organic material 

SAND, light grey, medium grained, PASS 52,550 2.6 Amarillo Drive wetland 
-- weakly cemented/stained 

52,700 2.5 Amarillo Drive wetland SAND, brown/grey, medium to coarse PASS 
I grained I 
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Table 9 	Identified ASS regions within the Peel Deviation project area 

Test pit Chainage Depth (m) ASS Description 
identification identified 

ASTP23 64810 1.6 Wetland area between Lakes Rd and Patterson Road 

ASTP28 71,660 2.2 Pinjarra Rd/Murray River Bridge, southern edge of 
river 

ASTP34 72520 2.0 Culvert, wetland area 

ASTP36 73,300 1.2 New Bridge  

ASTP37 73,610 1.4 Wetland area 

ASTP87 100.730 1.15 Harvey River Bridge, southern side 

ASTP1 10 Lakes Road 1.2 Serpentine River Bridge, eastern abutment 

ASTP1 11 63,080 1.2 Serpentine River Bridge, northern abutment 

ASTP112 63,190 1.4 Serpentine River Bridge, southern abutment 

ASTP119 73,500 1.45 Wetland area 

TP18 63,050 1 	1.5 1 Serpentine River Bridge, northern approach 

Most of the highway and drainage culverts will be constructed on fill, with the exception of some cuts 
which will be primarily made through sand dunes. Some of these cuts will be through yellow sands 
associated with limestone areas, and some limestone will be encountered near Lake Clifton. Cuts are 
not required in low lying areas where ASS are more likely to be found. 

The total length in cut is approximately 5,800 m, which represents 8-9% of the total length of the 
highway. The location of the cuts in the present design are listed below, however these may be altered 
during the final design stage: 

Ch. 50,000 - 50.500 - cutting through ridge in Baldivis Explosives Reserve (500 m) 

. 	Ch. 53,500 - 54,300 - cutting north of Paganoni Road (800 in) 

Ch. 56,800 — 57,700 - cutting just south of MRS/PRS boundary (900 m) 

Ch. 58,600 - 59,600 - sidling near Stock Road (1,000 m) 

Ch. 106,200 - 108,800 - large cutting near Lake Clifton (2,600 m). 

There is a much lower potential for ASS occurring on sand dunes/ridges and therefore these sections 
are unlikely to be affected by ASS. Also, the sections of the highway that will be constructed on fill 
will not be affected by ASS, as excavation of the natural soil profiles will not be required. 

No areas of ASS will be disturbed close to the Peel-Harvey Estuary itself. However, there is the 
potential for ASS to occur in the tributaries that flovv into the estuary, in particular in the area of the 
Serpentine River bridge crossing. At these locations, the disturbance of material will be minimised 
and excavated material will be treated as PASS with appropriate contingency measures in place. 
Regardless, in the worst case of some of this material being ASS and realising its acidic potential, the 
affect would be extremely localised and acidification of receiving waters would most likely be 
sufficiently diluted to be of little concern for the large volumes of water in the system. 

ASS Management Strategies have been prepared, and include the requirement for further field 
investigations in ASS and PASS areas, and ASS testing in areas where excavations or disturbance to 
soils are greater than I in in depth (Appendix I & Appendix 2). ASS Management Plans will be 
prepared that are consistent with the ASS Management Strategies. 
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8.3.4 	Disturbance to soil profiles 

There are nine soil types in the region traversed by the proposed highway (Churchward and McArthur 
1960), as described in Section 2.1.3. 

Most of the highway will be constructed on fill and therefore there will be minimal disturbance to soil 
profiles. As described above (Section 8.3.3) approximately 8 to 9% of the highway will cut into the 
soil profile, through yellow sands associated with limestone areas, and some limestone will be 
encountered near Lake Clifton. The cut closest to the Peel-Yalgorup system will be located at Ch. 
106,200 to 108,800, which is approximately 0.5 km from Lake Clifton. This localised disturbance to 
soil profiles has little potential to affect the Ramsar wetland. 

8.3.5 	Weeds and dieback 

Dieback and weeds are present throughout the project area (Section 5.3.4). Due to the presence of 
dieback and weeds along the route of the highway, management is necessary to ensure that they are 
not inadvertently and unnecessarily spread within, and beyond the project area. It should be 
recognised that dieback hygiene measures also fulfil the requirements of weed control measures and 
effectively act to minimise the inadvertent spread of weed species throughout and beyond the site. 

Management of dieback and weeds will reduce the risk of them spreading to uninfected areas, and will 
help maintain the quality of the environment adjacent to the project area, including the Peel-Yalgorup 
system. Management procedures for dieback and weeds will address machinery and vehicle hygiene 
measures, topsoil movement and disposal, controls to ensure fill will be sourced from dieback free 
areas). These procedures will minimise the risk of the spread of dieback and weeds, and are detailed 
in Dieback and Weed Management Strategy (Appendix 2). A Dieback and Weed Management Plan 
will be prepared that is consistent with this strategy. 

8.3.6 	Noise and airborne contaminants 

Noise 

Noise will be generated from construction and operation of the highway, with construction noise being 
produced by construction vehicles and machinery, and operational noise from vehicles using the 
highway. 

Noise emissions have the potential to cause minor localised disruptions to fauna, by reducing available 
foraging and nesting habitat near the noise. Previous studies have been undertaken in the region to 
determine the effect of noise emissions on fauna species from the operation of a bauxite conveyor 
(NiI1ox 1998; 2004). These studies concluded that the richness of mammal and reptile species was not 
significantly altered due to the presence of the conveyor. Bird species richness was significantly lower 
close to the conveyor; however this may have been due to the inability to hear bird calls above the 
operational noise of the conveyor. Flocks of Baudin's Cockatoo were seen feeding near the bauxite 
conveyor whilst it was in operation, and healthy breeding populations of small reptiles and mammals 
were found within 30 m of the bauxite conveyor (Ninox 1998; 2004). Noise levels occurring due to 
the operation of the highway are likely to be less than that of a bauxite conveyor. 

Noise impacts on the Peel-Yalgorup system are likely to be negligible, due to the distance of the 
highway from the system. It is unlikely that vehicle noise will disrupt fauna within the Peel-Yalgorup 
system. Construction noise will be managed to comply with the Environmental Protection (Noise) 
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Regulations 1997 and will be incorporated into the Construction Management Plan. Operational noise 
will be managed through project design, and includes minimising the area of vegetation within the 
road reserve, to maintain the largest possible vegetation buffer between the highway and the Peel-
Yalgorup system. 

Airborne contaminants 

Airborne contaminants such as dust and vehicle emissions may be produced during construction 
and/or operation of the highway. 

Dust is likely to be produced during construction of the highway, primarily during clearing of land for 
construction. Dust produced during construction has the potential to impact on vegetation adjacent to 
the project area. Dust may have physical effects on plants such as blockage and damage to stomata, 
shading and abrasion of leaf surface or cuticle. Wind episodes leading to wind erosion of dust from 
bare surfaces represents a potential source of dust during construction, particularly under dry climatic 
conditions and strong windy conditions. 

The affect of dust on the Peel-Yalgorup system is very unlikely to be significant, given that the 
highway is generally at least 1 km from the system and is unlikely to be significant at the southern end 
of the Peel Deviation, which is approximately 300 rn from Lake Clifton. Dust and wind erosion will 
be managed during construction under a Construction Management Plan, and will include measures 
such as wetting potentially dust-producing surfaces during construction. 

Airborne contaminants will be produced by vehicles and machinery during construction and by 
vehicles using the highway once built. Vehicle emissions may lead to an increase in the airborne 
transmission of heavy metals. Metals are predominately removed from roads through adsorption onto 
particulate matter. Atmospheric deposition of highway generated pollution is generally limited to 
within 35 m from the edge of the road pavement at traffic volumes of 116,000 (EPA 2000). Dispersal 
of particulates from the highway will therefore be predominately contained within the road reserve and 
are not likely to affect the Peel-Yalgorup system. 

The New Perth Bunbury Highway should not increase the overall emissions of heavy metals from 
vehicles regionally, however it should result in a change in the regional distribution of eniissions. The 
increased efficiency of traffic flows expected as a consequence of constructing the highway compared 
to that of existing inter-regional roads could result in a net reduction in vehicle emissions within the 
regional air shed based on existing traffic flows (EPA 2000). 

8.3.7 	Potential for increased visitation to Ramsar wetlands and adjacent areas 

The construction of the New Perth Bunbury Highway may result in greater accessibility to areas on the 
eastern side of the Peel-Harvey Estuary, which may facilitate increased visitation and recreational use 
of the area, and in particular the Peel-Yalgorup wetlands. Increased visitation and recreational use has 
the potential to cause disturbance to the estuary through factors such as trampling of vegetation, 
littering and introduction of weeds. 

The Peel-Yalgorup system is already used extensively for public recreation. The Peel Inlet and 
Harvey Estuary and adjacent areas are used for recreational activities including fishing, boating, 
caravanning, picnicking and swimming. 

Designated recreational areas and access points, such as boat ramps, car parking, toilets and picnic 
areas are provided at sites adjacent to the estuary. These areas are provided to minimise uncontrolled 
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access to other areas of the estuary and reduce environmental impacts (e.g. pollution from rubbish 
dumping, trampling of vegetation due to unmanaged access) in and around recreational areas. 
Recreational areas around the Peel-Harvey Estuary are concentrated on the western side of the estuary, 
due to the historical access provided by the Old Coast Road and the density of urban areas on this side 
of the estuary (Figure II). A number of recreational areas do exist on the eastern side of the estuary, 
e.g. fishing, camping and boating at Herron Point, and swimming at Grey Point. 

Existing road networks already provide adequate access to the eastern side of the Peel-Harvey Estuary 
via 01(1 Bunbury Road for those that visit to utilise the area. The types of users (i.e. crabbers, 
fishermen and campers) are likely to use the site regardless of the presence of the highway. The 
highway may increase occasional visitation by those using the highway, however these visits are likely 
to be short term and low impact. 

Yalgorup National Park is located southwest of the Harvey Estuary and contains a chain of coastal 
wetlands that are part of the Peel-Yalgorup wetland system. The National Park supports a range of 
recreational activities including bird watching, bushwalking, picnicking and camping. Water-based 
recreational activities include waterskiing and canoeing, which are restricted to the lower third of Lake 
Preston. Recreational activities within the National Park are managed by providing formal access to 
recreational areas and providing thcilities at sites, such as rubbish bins and toilets. 

The placement of the New Perth Bunbury llighway on the eastern side of the Peel-Harvey Estuary is 
consistent with the Peel Region Scheme. Under the Peel Regional Scheme, regional open space and 
waterways are reserved and will be managed as the Peel Regional Park (Figure 11). The Peel 
Regional Park comprises of the Peel Inlet, Harvey Estuary and the lower parts of the associated rivers 
(Serpentine, Murray and Harvey rivers), and includes 6,375 ha of land surrounding the waterways 
(WAPC 2006). The Department for Planning and Infrastructure is currently preparing the Peel 
Regional Park Plan, which will guide the use of land and waterways within the park for conservation, 
vvildlife habitat, landscape protection, recreation and other appropriate uses, with suitable access 
arrangements (WAPC 2006). 

Recreational use will be managed through the Peel Regional Park Plan, by limiting access to 
designated recreational areas and providing facilities at recreational areas to limit environmental 
impacts (e.g. paths, rubbish bins and toilets). Visitation to the Yalgorup National Park will continue to 
be managed by CALM. 

Although the eastern side of the Peel-Harvey Estuary may become more accessible in the future, 
access will be limited by the number of freeway interchanges and rest stops provided. The number of 
proposed interchanges for the Peel Deviation is low compared to sections of freeway further north 
(Table 10). The limited number of freeway interchanges will minimise the accessibility of the Peel-
Yalgorup wetlands to passing motorists. Main Roads is committed to preventing new access points to 
the estuary and will not place rest-stops within one kilometre of the Peel-Yalgorup system. 
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The New Perth Bunbury Highway is for the most part a by-pass of the Peel Harvey system and not 
intended to provide greater access to this system. 

Table 10 Summary of existing and proposed freeway interchanges 

Name of freeway! highway Status of 
freeway/highway 

Approximate distance between each 
freeway/highway interchange (km) 

Kwinana Freeway (Narrows Bridge to South Street) Existing 2 

Kwinana Freeway (South Street to Safety Bay Road) Existing 3 

Kwinana Freeway Extension (Safety Bay Road to 
MRS Boundary)  

Proposed 4 

Peel Deviation (MRS Boundary to Old Coast Road) Proposed 8 

Some sections of the highway may actually prevent access to areas adjacent to the Peel-Yalgorup 
system. For example, public access to the river foreshore of the Serpentine River at the river crossing 
will be deterred by using a fence and/or other physical barriers. This will deter public access and 
control unauthorised activities that have historically occurred in the area, such as dumping of rubbish, 
motorcycle riding and off-road vehicle use. 

	

8.4 	SUMMARY OF MANAGEMENT COMMITMENTS 

MRWA will prepare and implement the following management plans to manage aspects of the 
proposal that have potential to affect the Peel-Yalgorup Ramsar wetland (these will be based on the 
management strategies in Appendix 1 & Appendix 2): 

	

1. 	Drainage Management Plan, which provides for: 

. 	infiltration of run-off as close to source as possible 

direction of off-road runoff to vegetated roadside table drains to increase detention times 
and provide for settlement of sediment 

no direct bridge runoff to be discharged to rivers and/or wetlands 

swales of sufficient capacity to provide for detention of hazardous spills of 20,000 L 
capacity 

inclusion of scour protection where appropriate 

maintenance of all existing surface water drainage paths 

clearing and exposed soil working surfaces to be kept to a minimum and protected from 
stormwater erosion 

consideration of dieback status when determining the placement of drainage culverts 

temporary erosion control measures to be employed in areas adjacent to wetlands and 
watercourses during construction 

contingency plans for diverting above normal flows away from the Ramsar wetland during 
construction. 

	

2. 	Foreshore Management Strategy, which provides for: 

bridges to be designed to maintain hydrologic capacity of watercourses 
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watercourse crossings to be designed and constructed to include erosion control and scour 
protection measures 

utilisation of existing cleared areas instead of clearing additional foreshore vegetation for 
locating access, infrastructure and laydown areas during construction. 

	

3. 	Acid Sulphate Soil Management Plan, which provides for: 

ASS testing to be undertaken in areas where excavations or disturbance to soil profiles are 
greater than 1 m in depth 

appropriate handling and treatment measures for ASS if disturbed consistent with WA 
Department of Environment guidelines. 

	

4. 	Dieback and Weed Management Plan, which addresses: 

vehicle and machine hygiene measures 

topsoil handling and stockpiling procedures 

management, disposal and use of spoil material 

Construction Management Plan, which addresses: 

noise management. 

dust management 

measures from other plans relevant to construction. 

	

8.5 	PREDICTED OUTCOME 

The Peel-Harvey Estuary will not be directly affected by the proposal, as it does not intersect the 
wetland or its peripheral vegetation. Indirect impacts will be minimised through a range of 
management measures such as design of surface water runoff to maintain existing drainage paths, 
design of bridges to maintain the hydrologic capacity of watercourses and provide erosion control and 
scour protection measures where required, acid sulphate soil testing where required, and a number of 
dieback, weed and construction management measures. 
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9. 	CONCLUSION 

9.1 	THREATENED SPECIES AND ECOLOGICAL COMMUNITIES 

9.1.1 	Threatened fauna 

There was little or no evidence of any regionally significant populations of Chuditch, Western Ringtail 
Possum, Baudin's Cockatoo, and the Rainbow Bee-eater from a 600 in wide survey corridor that was 
centred on the highway route (Biota 2006). Therefore, there is unlikely to be potential for significant 
impact on these species as a result of the construction and operation of the New Perth Bunbury 
Highway. Any potential impacts will be minimised through the implementation of the Fauna 
Management Plan. 

A number of sites important for two threatened cockatoo species (Camaby's Cockatoo and Forest 
Red-tailed Black Cockatoos) were recorded throughout the 600 in wide survey corridor centred on the 
highway alignment (Biota 2006). The highway will only clear a small proportion of vegetation 
important for foraging, and most of the nesting sites found in the study corridor will not be affected by 
the planned highway construction. Based on the current preliminary design of the highway, the 
impact will not exceed removal of four out of 23 recorded confirmed or probable nest trees used by 
Carnaby's Cockatoo and one out of 17 recorded confirmed or probable nest trees used by Forest Red-
tailed Black Cockatoo in the study corridor (Biota 2006). A primary objective during detailed design 
will be to further reduce this impact. A preliminary review has indicated that local detailed design 
modifications (such as widening the median and shifting lanes) and changes to construction methods 
(steepening of batters) may be able to eliminate or further reduce residual project impacts on these 
species. 

If any of the five nest trees cannot be avoided, they will be replaced by artificial nest boxes following 
construction. 

A range of management measures to be detailed in the Fauna Management Plan and other related 
management plans (currently summarised in the Management Strategies in Appendix 1 and Appendix 
2) will be used by MRWA to manage the impact of construction and operation of the highway on 
threatened fauna species. These will address such issues as clearing of vegetation, dieback and weeds 
control, and rehabilitation and landscaping. 

9.1.2 	Threatened flora 

Caladenia huegelii specimens have not been located within the actual alignment of the highway and 
the alignment avoids primary orchid habitat (JarrahlMarrilBanksia woodland in good condition). 
However, as one hectare of vegetation with some potential for Caladenia huegelii to occur will be 
disturbed in Reserve 13987 for the construction of the New Perth Bunbury Highway, an additional 
pre-construction search for the species in the preceding Spring will be undertaken. Should any 
specimens be found within the alignment and they cannot be avoided through minor adjustments to the 
road design and construction methods, individual plants will be translocated to adjacent habitat to 
ensure there are no direct losses of individual plants. A permit to take the plants under the Wildlife 
Act will be required from CALM to perform the translocation. 
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The potential impact on Caladenia huegelii is unlikely to be significant given that the highway avoids 
primary orchid habitat. Potential effects will be minimised through the implementation of various 
environmental management plans. 

The remaining habitat will be managed to minimise impacts from the highway. Management 
measures include design of drainage to avoid runoff entering the habitat, fencing and signage of the 
area to avoid unnecessary clearing or damage to vegetation, inductions to educate personnel about the 
status of Caladenia huegelii and fire management measures. 

9.1.3 	Threatened ecological communities 

The TEC Corymbia calophylla - xanthorrhoea preissii woodlands and shrublands of the Swan Coastal 
Plain will not be directly affected by the proposal, as the highway does not intersect this vegetation 
community. Indirect effects will be insignificant and any potential effects will be minimised through a 
range of management measures, including design of drainage to avoid runoff entering the TEC, 
fencing and signage of the area to avoid unnecessary clearing or damage to vegetation, dieback 
mapping and management and weed control. 

9.2 	RAMSAR WETLANDS 

The Peel-Harvey Estuary will not be directly affected by the proposal, as it does not intersect the 
wetland or its peripheral vegetation. Indirect impacts will be insignificant and any potential effects 
will be minimised through a range of management measures such as design of surface water runoff to 
maintain existing drainage paths, design of bridges to maintain the hydrologic capacity of 
watercourses and provide erosion control and scour protection measures where required, acid sulphate 
soil testing where required, and a number of dieback, weed and construction management measures. 

9.3 	OVERALL CONCLUSION 

The New Perth Bunbury Highway is very unlikely to significantly affect the following matters of 
national significance; Chuditch, Western Ringtail Possum, Baudin's Cockatoo, Rainbow Bee-eater, 
Grand spider orchid Caladenia huegelii or the TEC Corymbia calophylla - xanthorrhoea preissii 
woodlands and shrublands of the Swan Coastal Plain. 

The Peel Yalgorup wetland system will not be directly affected by the proposal and the management 
measures proposed should ensure that there is little potential for indirect impacts to occur from 
construction and operation of the highway, which is generally more than one kilometre from the 
wetland (with the exception of the intersection the existing Perth Bunbury Highway 300 in from Lake 
Clifton). 

The highway may result in the removal of up to four nest trees which are confirmed or probably used 
by Carnaby's Cockatoo and one nest tree which is confirmed or probably used by Forest Red-tailed 
Black CockatOos, as well as clearing a small proportion of surrounding vegetation used for feeding 
and foraging by these species. Nesting trees will be replaced by artificial nesting boxes, however there 
is potential to reduce the number of trees required to be cleared during detailed design of the highway. 
The potential for significant impact to these species is low as the highway avoids the majority of nest 
trees (19 of 23 for Carnaby's Cockatoo and 16 of 17 for Forest Red-tailed Black Cockatoo within 
250 in either side of the highway), and given the level of commitment of MRWA to fauna 
management. 
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1. 	Introduction 

This Environmental Management Strategy has been prepared for the Kwinana Freeway Extension 

(Safety Bay Road to MRS Boundary) section of the New Perth Bunbury Highway (NPBH) project. The 

project area is identified at Figure 1. The report has been prepared for use by the NPBH project Affiance 

Team to develop the project design, and environmental and sodal management requirements for the 

development and construction of the project. 

The Kwinana Freeway Extension - Thomas Road to MRS Boundary was formally assessed by the WA 

Environmental Protection Authority (EPA) under the provisions of the WA Environmental Protection Act 
(1986) through a Public Environmental Review (PER) as part of a Mettopolitan Region Scheme 

amendment (Amendment No. 64533). The project was given conditional environmental approval by the 

WA Minister for the Environment in 1989 (Statement 69). Subsequently the road reserve corridor was 

included into the MetropoFitan Region Scheme. Part of this project, the section of Freeway between 

Thomas Road and Safety Bay Road has since been constructed by Main Roads. 

This report has been prepared to address those elements defined by the Ministerial Conditions 

(Statement 69) of the projects conditional environmental approval and relevant proponents commitments 

(Appendix A). This strategy also addresses additional environmental factors congruent with those 

considered in the Kwinana Freeway Extension Environmental Management Strategy report. This report 

considers the following issues: 

Environmental Management (Ministerial Conditions 1 and 3) 

o 	Dieback and Weed Management Strategy (Ministerial Condition 3 and Proponent's Commitment i) 

i 	Vegetation Management Strategy (Ministerial Condition 3 and Proponent's Commitment i) 

i 	Fauna Management Strategy (Ministerial Condition 3 and Proponent's Commitment i) 

Rehabilitation and Landscape Strategy (Ministerial Condition 3 and Proponent's Commitment iv and 

viii) 

Topsoil Management Strategy (Ministerial Condition 3 and Proponent's Commitment i) 

Drainage Management Strategy (Ministerial Condition 3 and Proponent's Commitment viii and x) 

Acid Sulphate Soil Management Strategy (Ministerial Condition 3 and Proponent's Commitment i) 

Aboriginal Heritage Management Strategy (Ministerial Condition 3 and Proponent's Commitment iii) 

Construction Management Strategy (Ministerial Condition 3 and Proponent's Commitment i) 

Ministerial Conditions I and 3 relate to the implementation and environmental management of the project 

as approved by the Minister. Conditions 2 and 4 relate to the implementation of the Beeliar Regional 

Park the preparation of a traffic noise policy by the WA Planning Commission - these conditions are not 

addressed in this report. 

Each of the management strategies complement those prepared for the adjacent Peel Deviation and 

have been prepared with the objective of minimising and mitigating the project's impact on the 

environment. It should be noted that these management strategies document the scope of issues to be 

addressed by the project's final Construction Management Plan, rather than to provide detailed 

instruction. 

'I 
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2. 	Background 

The existing coastal highway route between Perth and the southwest of Western Australia is constrained 

from further development by topography, urban development and environmental values such as the 

Yalgorup National Park. This is believed to be a significant limiting factor to the continued development of 

the southwest, and as such, the creation of an effective inter-regional route option has been an important 
issue since the 1970's. 

The NPBH was identified as the most viable option for addressing the current transport issues between 

Perth and the southwest. The Kwinana Freeway Extension project will also significantly improve the 

road access between Mandur3h and the Perth metropolitan area. The NPBH project comprises two 

major road projects, the Kwinana Freeway Extension and the Peel Deviation, and forms a major inter-

regional transport route that bypasses the City of Mandurah by traversing the eastern side of the Peel-

Harvey Estuary. 

The Kwinana Freeway Extension (Thomas Road to MRS boundary) was assessed by the EPA through a 

Public Environmental Review (PER) as part of a Metropolitan Region Scheme amendment (Amendment 

No. 645/33); and given conditional environmental approval by the Minister for the Environment in 1989 

(Statement 69). Subsequently, Main Roads constructed the section of Freeway between Thomas Road 

and Safety Bay Road in the late 1990s. 

This report has been prepared to detail relevant environmental management strategies to be 

incorporated into the final design of the project by the project Alliance team. The strategies address the 

relevant Ministerial Conditions, proponent's commitments and additional issues identified as requiring 

management during the project. 

i 	Conditions of the Minister for the Environment (Statement 69) 

Relevant proponent's commitments attached to Ministerial Statement 69 

EPA Bulletin Proposed Kwinana Freeway Extension (Thomas Road to MRS Boundary), Bulletin 365 

Liaison with relevant stakeholders, including Department of Environment (DoE), Department of 

Conservation and Land Management (CALM), Department of Planning and Infrastructure, Forest 

Products Commission and local Aboriginal Community / native title representatives 

Field assessment of the project site, and 

i 	Main Roads practises, EPA / DoE guidelines and current environmental management practises 

The context of these management strategies in the overall development of the project is described in the 

following flow chart. 
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3. 	Management Requirements 

3.1 	Environmental Management (Ministerial Conditions I and 3) 

Ministerial Conditions I and 3 relate to the overall development of the project as approved by the EPA, 
compliance with the proponents commitments and overall environmental management of the project. 

Ministerial Condition 1 states, 

"The proponent shall adhere to the proposal as assessed by the Environmental protection 
Authority and shall fulfil the commitnints made copy of commitments attached)." 

Ministerial Condition 2 states, 

"Prior to construction of the freeway, the Main Roads Department shall provide proposals for 
detailed route alignment, construction, rehabilitation and on-going management programmes for 

the route in areas adjacent to weUands and other areas of conservation value, to the satisfaction of 
the Environmental Protection Authority. The Main Roads Department shall design the route and 
management programmes to ensure that the impacts of construction on wetlands and other areas 
of conservation value are minimised, and that the function of any wetland areas that are destroyed 
are re-established elsewhere, to the satisfaction of the Environmental protection Authority." 

Currently Main Roads are negotiating with the Department of Environment (DoE) two minor re-
alignments to the route alignment to reduce impacts on wetlands and other areas of conservation value. 
These discussions are currently on-going. 

It is considered that the following management strategies, when developed into management plans and 
implemented during the development of the project will provide compliance with these two conditions. 

3.2 	Dieback and Weed Management Strategy (Ministerial Condition 3 and 
Proponent's Commitment i) 

3.2.1 	Background 

The management of dieback during the construction of the Kwinana Freeway section of the NPBH 
project is necessary to ensure that the soil borne pathogen (Phytophthora cinnamomi) is not 
inadvertently and unnecessarily spread within, and beyond the project area. 

It should be recognised that dieback hygiene measures also fulfil the requirements of weed control 
measures and effectively act to minimise the inadvertent spread of weed species throughout, and 
beyond, the site. For this reason dieback management and weed management measures have been 
incorporated together for this road project. 

In addition to dieback and weed control measures, weed management will be required in areas where 
weeds are currently present. Weed management will be undertaken using of chemical and mechanical 
control of weeds before, during and after roadworks. 

The dieback management proposed in the following section is based on the requirements detailed in the 
Draft Protectables Protocol of the Minister for the Environment's Dieback Consultative Council. 
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Dieback and weed management will be considered in conjunction with strategies relating to vegetation 
management, rehabilitation and landscaping, topsoil management, drainage management and 
construction management. 

3.2.2 	Project Site 

Most of the Kwinana Freeway Extension alignment traverses cleared ftirmland. The proposed road 
alignment was assessed using aerial photography to identify areas of remnant native vegetation 
requiring dieback (and weed) management based on the vegetation type, size and susceptibility to the 
dieback fungus and weed management. Although sections of the site occur on limestone derived soils 
which are not believed to be prone to dieback weed management is considered necessary in these 
areas and as such these sections of the alignment are also considered. 

Assessment of the site identified the following nine areas as requiring specific dieback (and / or weed) 
management as detailed below and shown at Figure 2: 

Section of the alignment (Ch. 42 200- Ch. 42 330) consists of cleared farmland and contains the 
declared weed Narrow-leafed Cottonbush (Gomphocarpus fruticosus) 

Section of the alignment (Ch. 47 580 - Ch. 47 630) consists of cleared farmland and contains the 
declared weed Arum Lilly (Zantedeschia aethiopica) 

i 	Baldivis Explosives Depot (Ch. 48 430 - Ch. 50 600) comprises a pine plantation and contains the 
declared weed Arum Lilly (Zantedeschia aethiopica) 

Section of the alignment situated adjacent to the Anstey Road Interchange (Ch. 50 600 - Ch. 50 
800), contains the declared weed Narrow-leafed Cottonbush (Gomphocarpus fruticosus) 

-' 	 Section of the alignment (Ch. 52 050 - Ch. 52 900) was highlighted by Muir Environmental (2000) as 
a site of dieback infestation 

A section of the road alignment within Paganoni Reserve (Ch. 54 200 - Ch. 54 400) contains the 
declared weed, Apple of Sodom (Solanum Iinnaeanum) 

A section of the road alignment within Paganoni Reserve (Ch. 54 400 - Ch. 54 900) comprises good 
to excellent condition native vegetation free of dieback and invasive weeds; and 

i 	The section of the alignment adjacent to the Paganoni Reserve (Ch. 54 900 - Ch. 56 850) was 
highlighted by Muir Environmental (2000) as containing sites of high impact dieback infestation. 

The remainder of the alignment comprises cleared pastureland free of declared weeds and likely to be 
dieback infected through past disturbance and usage. The cleared pasture areas are not assessable for 
dieback due to the lack of dieback susceptible indicator species. 

3.2.3 	Dieback and Weed Management 

The dieback status of vegetation over the site is required to accurately identify dieback boundaries and 
specific management requirements. The validity of dieback mapping is generally limited to a 12 month 

period, and for this reason and the period to road construction precludes conducting a detailed dieback 
survey at this time. 

The following section details dieback management measures expected to be initiated during the 
development of the project. 
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I 	The dieback status of the site vegetation will be determined during the project final design phase 

and/or within twelve (12) months of the commencement of roadworks. The mapping will be 

conducted by an experienced dieback interpreter and give specific consideration to the areas of 
remnant vegetation listed at Section3.2.2 above. 

2 	A Construction Dieback Management Plan will be prepared and implemented based on the 

dieback mapping and the following management measures. The Construction Dieback 

Management Strategy will be incorporated into the PeeT Deviation Construction Management 
Strategy. 

3 	The dieback status of construction materials and their usage within the project area 

4 	Dieback management will be considered for all pre-construction activities including ground survey, 

geotechnical investigations and service relocations. 

5 	Dieback training will be included in site inductions for the Alliance Team and sub-contactors. 

6 	The dieback status of each section of the project area will be clearly marked on the project design 
plans. 

7 	The dieback status of sections of the project site will be clearly marked on the ground prior to the 
start of roadworks. 

8 	All clearing and topsoil stripping operations in dieback susceptible vegetated areas will occur under 
dieback hygiene and/or dry soil conditions. 

9 Plant and machinery cleandown is to be conducted: 

Prior to arrival and prior to departure from the project site; 

, 	When moving from dieback infected sections to dieback free sections; and 

i 	When moving from dieback uninterpretable sections to dieback free sections. 

10 Cleandown will consist of brushing, gouging and/or scraping to remove any compacted soil or plant 

material, accompanied and followed by jetting with compressed air such that all soil and plant 
residue is removed. 

11 When working on the natural ground surface, under wet soil conditions, wash down stations are to 

be installed and utilised where required at dieback boundaries. 

12 Wood chips and any other vegetation, which has been sourced from infected or uninterpretable 
areas, will only be re-used in those areas. 

13 Stripped topsoil will be respread in its source area only and not transported to other sections of the 
alignment. 

14 Any spoil that is taken from dieback infected or dieback uninterpretable areas will be disposed of in 

an area of similar dieback status and/or as approved by CALM. 

15 Weed infested topsoil taken off-site to landfill will be buried beneath at least Im of clean fill 
• material. 

16 Once embankment materials have been placed and the natural soil surface has been covered, or 

in the case of sections of cut once the in-situ subgrade has been covered, as long as vehicles and 
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machinery do not travel beyond the works area i.e. off the formation, no further dieback cleandown 
is required. 

- 	 17 	The location of culverts will be carefully selected to avoid the spread of dieback by water 

movement. Culverts should drain water from like to like areas of dieback status or dieback 

free/uninterpretable to dieback infected areas. 

18 	Unsealed entry points in to the road reserve should be minimed in dieback uninfected areas. 

3.2.4 	Additional Investigations Required 

As noted above detailed site dieback mapping of the project site is required at the final design stage of 
project development. This mapping is to form the basis of a Construction Dieback Management 
Strategy, which will be incorporated into the Kwinana Freeway Extension Construction Management 

Plan. 

It should be recognised that dieback mapping is valid for a 12 month period before re-assessment of 

dieback boundaries are required. 

3.3 	Vegetation Nianagement Strategy (Ministerial Condition 3 and Proponent's 
Commitment i) 

3.3.1 	Background 

The management of remnant vegetation within the project area during construction of the Kwinana 

Freeway Extension is important to ensure that clearing is appropriate for the safe and efficient 

construction and operation of the road, and that the maximum extent of the existing remnant vegetation 

remains undisturbed. Based on the Preliminary Concept Design, Main Roads has estimated that the 

construction of the Kwinana Freeway Extension would require the clearing of 153.47 ha of land, 16.6 ha 

of which comprises good condition remnant native vegetation. 

This vegetation management strategy has been prepared to fulfil the requirement of Ministerial Condition 

3 in respect to the management of vegetation during the construction of the Kwinana Freeway Extension. 

Complementary management strategies prepared for the Kwinana Freeway Extension project that detail 

vegetation issues and therefore should be read in conjunction with this strategy, including dieback and 

weed management, drainage management and landscaping and rehabilitation management strategy. 

3.3.2 	EPA Objectives: 

To limit the clearing of vegetation within the road reserve to the minimum required for road 

construction and congruent with Austroads standards; and 

Ensure that impacts on Declared Rare and Priority Flora species (as listed at the time of 

construction) are adequately identified and minimised during construction 

3.3.3 	Project Site 

The majority of the Kwinana Freeway Extension alignment has been cleared for agriculture or supports 

parkland cleared' vegetation. Land use in the vicinity of the proposed alignment consists of a mixture of 

rural and rural / residential properties. One significant stand of remnant native vegetation occurs within 
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the project alignment, Paganoni Reserve (Ch. 54 230 to Ch. 56 850). This section primarily supports 

Jarrah (Eucalyptus marginata), Marri (Corymbia calophylla) and Casuarina woodland (Allocasuarina 
fraseriana). 

3.3.4 	Vegetation Management 

Vegetation management measures to be followed during the development of the project are discussed 

below. These measures will be implemented during the fintf project design stage and complied with 

during road construction activities. Management measures will include the follOwing actions: 

Design the road drainage to avoid locRting drainage basins and/ or structures within areas of remnant 

vegetation. 

Where practical utilise existing cleared areas for locating site access, site offices and infrastructure, 

and lay down areas. 	 1 

Minimise clearing for roadworks as far as practical for the safe construction and operation of the road. 

Restrict clearing to a maximum of 2m from the edge of earthworks. 

Damage to existing reçnnant vegetation will be avoided as far as is practicable. 

The installation of temporary fencing to define works areas, protect significant trees and avoid 

unnecessary impacts on remnant vegetation within and beyond the road reserve. 

Prior to the start of any logging or clearing operations the clearing line will be clearly marked on the 

ground and this should be checked to ensure that it is correct. 

Trees of particular significance within the clearing line to be conserved will be clearly marked prior to 

the commencement of logging or clearing. 

Mature trees especially will be conserved as far as practicable and will not be disturbed for temporary 

works such as access tracks, spoil areas or site offices. 

Vehicles and equipment will not be parked or driven over tree roots. 

Trees to be removed will be felled in a manner that ensures they fall within the approved clearing 

area. 

Prior to the commencement of roadworks the Forest Products Commission will be requested to 

remove all plantation pine trees from the road reserve within the Baldivis Explosives Depot section 

(Ch. 48 630 —48 800) of the alignment. 

Apart from plantation pine trees, all other salvageable timber and vegetation (e.g. Balgas and 

Zamias) will be collected and made available for re-use in the site rehabilitation and landscaping 

Machines used for pushing and heaping operations shall be fitted with root rakes or similar 

equipment and operated in a manner such that as little soil as possible is removed and heaped with 

the cleared vegetative material. 

All other cleared vegetation unsuitable for re-use will be reduced in size by chipping, splitting, cutting, 

mowing, slashing, grinding, etc and the resulting chipped material spread evenly over the source 

area. 
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The average woodchip grade size will be between 15 mm —50 mm, with no individual pieces greater 

than 100 mm. No woody or herbaceous weed species will be included with the chipped material. 

Chipping of vegetation will be carried out within seven days of cutting. 

No burning of cleared vegetation will be permitted within the project site. 

Any damage caused by the Construction Contractor to vegetation, landforms or fauna habitat outside 

of the works area will be rehabilitated, at the Contractor's cost. If enuonmental damage beyond the 

works area is identified Main Roads will withhold the payment of monies due to the Contractor, 

where the extent of damage exceeds $5 000, determined at the following rates: 

For damaged trees greater than 3ni in height - $2 000 each. 

	

i 	For damaged trees and shrubs up to 3m in height - $750 each. 

For damaged grassland, open soil areas, rociK facep and landforms, and habitats in general - $15 

per square metre. 

Rehabilitation work shall be carried out under the direction of an approved professionally qualified 

environmental consultant engaged by the Construction Contractor. Alternatively, an environmental 

officer employed by Main Roads may be available to direct the work at the Contractor's cost. 

In the event that the Construction Contractor: 

	

p 	Does not undertake, partially completes, or fails to complete rehabilitation measures within a 

reasonable time period, or 

Cannot achieve a sufficient degree of rehabilitation to provide a comparable environment to that 

which existed immediately prior to the damage occurring, 

Main Roads may arrange for outstanding work to be completed by others at the Construction 

Contractor's cost. 

	

3.3.5 	Additional Investigations 

No additional investigations are required in respect to vegetation management. 

	

3.4 	Fauna Management Strategy (Ministerial Condition 3 and Proponent's 
Commitment i) 

3.4.1 Background 

This Fauna Management Strategy details the fauna management strategies to be initiated during the 

design, construction and operation of the highway, fulfilling the requirement of Ministerial Condition 3 and 

proponent commitment i in respect to the projects conditional approval. 

This strategy has been prepared based on: 

Current listing of threatened fauna under the Commonwealth Environment Protection and 

Biodiversity Conse,vation Act 1999 

i 	Current (2004) listing of Scheduled fauna under the WA Wildlife Conservation Act 1950 Specially 

Protected Fauna Notice, 2004 
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The fauna survey conducted by Muir (2000) and recent opportunistic observation during site 
investigations 

The targeted threatened fauna survey conducted by Biota Environmental Sciences (2006) 

Observations of fauna and fauna movement corridors in the project area 

The nature of remnant vegetation adjacent to the alignment and its faiTha habitat value 

Discussions with local landowners regarding fauna presence and movements in the project area, 
and 

Previous experience with fauna and highway interfaces. 

Recommended fauna management strategies are complemented by other environmental management 
measures for the project inckiiing the vegetation management, construction management and 
rehabilitation and landscape strategies prepared for the project 

	

3.4.2 	EPA Objectives: 

To minimise and mitigate impapts on the environment by: 

Ensuring impacts on protected fauna (as listed at the time of construction) are adequately identified 
and minimised during construction 

Minimising impact to terrestrial fauna 

	

3.4.3 	Project Site 

The majority of the alignment has been cleared for agriculture or supports 'parkland cleared' vegetation. 

	

3.4.4 	Listed Protected Fauna 

The Environment Protection and Biodiversity Conservation Act 1999 lists fauna based on the following 
criteria: 

Extinct 	 "A native species is eligible to be included in the extinct category at a particular time if, at 

that time, there is no reasonable doubt that the last member of the species has died" 

Extinct in the wild" 	 "A native species is eligible to be included in the extinct in the wild category at a particular 
time if, at that time: 

it is known only to survive in cultivation, in captivity or as a naturalised population 
well outside its past range; or 

it has not been recorded in its known and/or expected habitat, at appropriate 
seasons, anywhere in its past range, despite exhaustive surveys over a time frame 
appropriate to its life cycle and form." 

critically endangered* 	"A native species is eligible to be included in the critically endangered category at a 

particular time if, at that time, it is facing an extremely high risk of extinction in the wild in the 

immediate future, as determined in accordance with the prescribed criteria" 

Endangered" 	 "A native species is eligible to be included in the endangered category at a particular time if, 

at that time: 
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it is not critically endangered; and 

it is facing a very high risk of extinction in the wild in the near fi.iture, as determined in 

accordance with the prescribed criteria" 

Vulnerable" 	 "A native species is eligible to be included in the vulnerable category at a particular time if, 
at that time: 

it is not critically endangered or endangered; 6nd 

it is facing a high risk of extinction-in the wild in the medium-term future, as 
determined in accordance with the prescribed criteria 

Conservation dependant 	"A native species is eligible to he tnauiJed in the conservation dependent category at a 

particular time if, atthnt time he spe-.ies is the fucus of a specific conservation program the 

cessation of which would result in the species becoming vulnerable, endangered or critically 

endangered within a period 015 years. 

Species in categories marked with an asterk (") are considered matters of national significance under 
the EPBC Act. 

The Wildlife Protection (Specially Protected Fauna) Notice 2004 lists fauna based on the following 
criteria. 

Schedule 1 	 "...fauna that is rare or likely to become extinct, are declared to be fauna that is in need of special 
protection." 

Schedule 2 	 "...fauna that is presumed to be extinct, are declared to be fauna that is in need of special protection." 

Schedule 3 	 "...birds that are subject to an agreement between the governments of Australia and Japan relating to 
the protection of migratory birds and birds in danger of extinction, are declared to be fauna that is in 
need of special protection." 

Schedule 4 	 "fauna that is in need of special protection, otherwise than for the reasons mentioned [in Schedule 1 
—3]" 

In addition to these species with a formal gazetted conservation status, CALM also maintains a Priority 
list of species that are restricted, vulnerable or too poorly known to be considered for gazetting. These 
species have no special protection, but their presence would normally be considered and require further 
survey and evaluation of conservation status before consideration can be given to declaration as 
threatened fauna. 

Priority 1 Taxa with few, poorly known populations on threatened lands. 

Priority 2 Taxa with few, poorly known populations on conservation lands. Taxa which are 
known from few specimens or sight records from one or a few localities on lands 
not under immediate threat of habitat destruction or degradation, e.g. national 
parks, conservation parks, nature reserves, State forest, vacant Crown Land, water 
reserves, etc. 

Priority 3 Taxa which are known from few specimens or sight records, some of which are on 
lands not under immediate threat of habitat destruction or degradation. 

Priority 4 Rare taxa. Taxa which are considered to have been adequately surveyed and 
which, whilst being rare (in Australia), are not currently threatened by any 
identifiable factors. These taxa require monitoring every 5— 10 years. 
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A search was conducted of CALM's rare fauna database in September 2004, which identified 9 fauna 
species listed under the Wildlife Protection (Specially Protected Fauna) Notice 2004 as potentially 
occurring in the project area. These species comprised four marsupial and five bird species as listed 
below: 

Mammals 

Chuditch (Dasyurus geoffroii) - Schedule I 

Numbat (Myrmecobius fasciatus) - Schedule 1 

i 	Western Brush Wallaby (Macropus irma) - Priority 4, and 

i 	Quenda (Isoodon obesulus fusciventer) - Priority 5 

Birds 

Carnaby's White-tailed Black Cockatoo (Calyptorhynchus latirostris) —Schedule I 

Peregrine Falcon (Falco pereçjriritis) - Schedule 4 

Forest Red-tailed Black-Cbckatoo (Calyptorhynchus banksii naso) - Priority 3 

Hooded Plover (Charadruis rubricollis) - Priority 4, and 

Eastern Curlew (Numenius madagascariensis) - Priority 4. 

Four fauna species are listed under the EPBC Act potentially occur within the project area. Two of these 
species are also listed under the Wildlife Protection (Specially Protected Fauna) Notice 2004, as above. 
These species comprised two mammal and two birds, as listed below: 

Mammals 

Chuditch (Dasyurus geoffroii) - Vulnerable 

o 	Western Ringtail Possum (Pseudocheirus occidentalis) - Vulnerable 

Birds 

Baudin's White-tailed Black Cockatoo (Calyptorhynchus baudini,) - Vulnerable 

Carnaby's White-tailed Black Cockatoo (Calyptorhynchus latirostris) - Endangered 

In addition to these species, the Rainbow bee-eater Merops omatus is protected as a migratory species 
under the EPBC Act. This species is known to occur in the project area. 

Each of these species and the likely impact of the Kwinana Freeway Extension on their populations are 
discussed below. 

Chuditch (Dasyurus geoffroii): 

This species was identified in the Corio Swamp System in 1992. Chuditch have a patchy distribution 
throughout the southwest and are found in a variety of habitats including Jarrah-Marri forest where 
suitable hollow logs or den sites occur. They are a mobile nocturnal species with large home ranges (up 
to 15 km2) where they forage for insects, small birds and mammals, and carrion. 

The suitability of habitat to be impacted by roadworks and the large home range of this species indicate 
that local populations will not be put at threat by the project. No evidence of this species was recorded 
during habitat assessments, searches for secondary signs or spotlighting within the project area (Biota 
2006). 
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Numbat (Myemecobius fasciatus): 

Numbats are a diurnal (day active) mammal, which feed exclusively on termites and are highly 
vulnerable to predation by cats and foxes. Numbats occur in a variety of habitats including woodland 
shrubland where they shelter in hollow logs, tree hollows and burrows. They are solitary and territorial 
animals having home ranges between 25 and 50 ha. They are solely dependent on termites as a food 
source and also require suitable dens. A single moderately certain Numbat observation was recorded at 
Barragup in 2002. 

Western Brush Wallaby (Macropus irma) 

The Brush Wallaby is a grazing mammal widely dispersed across the southwest from Kalbarri to Cape 
Arid including the local area They are found in open Jarrah woodland with suitable grazing sites 
including areas of low, cropped gras. The  Department of Conservation and Land Management 
recorded a confirmed siglting of this species in the vicinity of the project area in 2002, whereby the 
remains of an individual ere found an one occasion in the Buller Nature Reserve. 

Quenda (Issoden obesu!us fuscivnter) 

Quendas are a mammal species occurring widely near the southwest coast from Guilderton to east of 
Esperance, with a patchy distribution through the Jarrah and Karri forest in dense scrubby or wetland 

vegetation. Quendas often feed in areas of pasture and cropland close to dense vegetation cover. 
Although generally nocturnal they are also active in the day with home ranges from 2-7 ha. Its 
population has declined severely due to land clearing and predation by foxes but is considered to be 
common. It is regarded as vulnerable because of the loss of many other mammal species of similar size 
but has survived over a large part of its range and is not endangered. It is now generally restricted to 
dense vegetation where it can survive fox predation but also occurs widely in more open vegetation. 

The Department of Conservation and Land Management recorded confirmed sightings of this species in 
the vicinity of the project area in 2001, whereby three individuals were sighted on one occasion in the 
Karnup region. Also, the recent remains of one individual were found in the Peel Deviation Road Reserve 
to the south by GHD during field investigations conducted in 2004. The carcass was located 
approximately one kilometre south of the Peel Deviation I Kwinana Freeway Extension intersection. 

The loss of habitat likely to occur as a result of clearing is considered to be minor, as significant stands of 
suitable higher-quality habitat are located in the area. Hence, the project is not considered likely to have 
an adverse impact on the Quenda population in the project area. 

Western Ringtail Possum (Pseudocheirus occidentalis) 

Western Ringtail Possums are primarily restricted to peppermint woodlands and peppermint/tuart 
associations in near coastal areas in the south-west of Western Australia. They feed on leaves from 

peppermints, however when these are unavailable they feed on myrtaceous species. They are highly 
arboreal animals, and nest in a range of sites including low shrub thickets, sedges, tree hollows and 
dreys in tree canopies. The possums have relatively small home ranges (0.5 —2.5 ha) which vary due to 
habitat type. 

The main determinant for suitable habitats of this species is the presence of peppermint Agonis flexusoa 
as the dominant tree as a component of the understorey of a Eucalypt forest or woodland. Habitat-based 
assessment and searches were carried out for evidence of Western Ringtail Possums in habitats that 
appeared suitable for the species, and only one confirmed record of this species was made during the 

Kwinana Freeway Extension Project (Safety Bay Road to MRS Boundary) 	 13 
Draft Environmental Management Strategy 



survey (Biota 2006). This record comprised the remains of a dead Western Ringtail Possum, in the 

Pitman Road area, which is less than 3 km from a release site for a CALM translocation programme. 

Clearing required for the project is not expected to threaten the conservation status of this species. 

Carnaby's White-tailed Black Cockatoo (Calyptorhynchus latirostris) 

Carnaby's Cockatoo is endemic to the south-west of Western Austmlin. their preferred habitats are 

woodlands, forests and mallee areas. They are also regular vistbrs to pine plantations in the south-west 

of Western Australia. In the Lake Clifton area the roadside verges, remnant vegetation, Yalgorup 

National Park and the Doman Road and CoronaUón Road pine plantations contain known breeding and 

foraging habitat for the birds (Biota 2006). 

A flock of approximately ten (10) White-tailed Black Cockatoos were observed at distance within the 

project site during field investigations conducted by GHD during 2004. Identification to species-level 

however, was not possible due to visual limitations associated with distance. 

A targeted threatened fauna survey undertaken by Biota (2006) indicated that approximately 23 pairs of 

Carnaby's Cockatoos were breeding within or adjacent to the planned highway corridor, however all 

nesting trees were located in the Peel Deviation section of the project. A few feeding trees were 

scattered throughout the northern section of the corridor. Prior to this survey only a few breeding pairs 

had been recorded breeding in road verges in the Lake Clifton area (Biota 2006). 

Baudin's White-tailed Black Cockatoo Calyptorhynchus baudinhl 

Baudin's White-tailed Black Cockatoo is endemic to the higher rainfall region of south-west Western 

Australia. Preferred habitats are temperate forests and woodlands dominated by Jarrah Eucalyptus 
marginata, Karri Eucalyptus diversicolor and Marri Corymbia calophylla. Baudin's Cockatoo typically 

breed further inland and further south than the project area, in Marri, Jarrah and Karri forests. They 

primarily venture to the coastal plain for foraging purposes. 

A flock of approximately ten (10) white-tailed black cockatoos were observed at distance within the 

project site during field investigations conducted by GHD during late 2004. Identification to species-level 

was not possible due to visual limitations associated with distance. Flocks of up to several hundred 

White-tailed Black Cockatoos are common in the Tuart woodland adjacent to the Old Coast Road. 

There was little evidence recorded of any significant use of the habitats of the project area by Baudin's 

Cockatoo (Biota 2006). 

Peregrine Falcon (Falco peregrinus) 

The Peregrine Falcon is considered a widespread though, uncommon species occasionally observed 

throughout the southwest and other areas. The species was previously regarded as being under threat 

from egg shell thinning as a result of pesticide use, illegal hunting as a prey and capture for falconry and 

the caged bird trade. In WA the species is considered uncommon although secure and is gazetted 

mainly to protect it from illegal capture. It would make occasional use of the project area when hunting 

other birds and might breed in the taller trees but it prefers cliffs. The Peregrine Falcon would not be 

threatened as a species by the loss of trees reqUired for the project to proceed. 
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Forest Red-tailed Black-Cockatoo (Calyptorhynchus banksii naso) 

This subspecies of the Red-Tailed Black-Cockatoo is restricted to the forests of the southwest. It requires 
suitable tree hollows to nest and breed and is totally dependent on Jarrah-Marri forest. This species has 
become threatened primarily through loss of habitat. 

Confirmed sightings of this species in the vicinity of the project area were recorded by the Department of 
Conservation and Land Management in 2004, whereby 20 individi were sighted in the Goegrup Lake 
Nature Reserve. 

Field surveys of the project area indicated that approximately 17 pairs of Forest Red-tailed Black •  
Cockatoos were breeding within or adjacnt to the planned highway corridor (Biota 2006). Nest sites 
were recorded along the length of the planned corridor. Prior to this survey there were no breeding 
records for this species in this part of the Swan Coastal Plain and the species was thought to be mainly 
an irregular visitor. 

Hooded Plover (Charadruis rubricollis) 

This avian species occurs along the sandy beaches of the ocean, estuaries, coastal lakes and inland salt 
lakes, where it forages for invertebrates along the water's edge. It is an endemic species that is 
vulnerable to the disturbance of its habitat. 

The Department of Conservation and Land Management recorded confirmed sightings of this species in 
the vicinity of the project area in 1999 and 2000, whereby one individual was sighted in the Yalgorup 
National Park and two individuals were observed on the Peel Inlet respectively. 

Based on habitat preferences, it is considered unlikely that the proposed clearing will adversely impact 
on this species. 

Eastern Curlew (Numenius madagascariensis) 

This avian species occupies the tidal mudflats, estuarine sand spits, mangroves, lakeshores and ocean 
beaches throughout the vast majority of coastal Australia. This species has been recorded in the Peel 
Inlet! Mandurah region on numerous occasions by the Department of Conservation and Land 
Management. Based on habitat preferences, it is considered unlikely that the proposed clearing will 
adversely impact on this species. 

Rainbow Bee-eater (Merops ornatus) 

The Rainbow bee-eater is relatively common in Western Australia, however is not common in eastern 
Australia, which is why it is listed under the EPBC Act. 

In the south-west of Western Australia, the Rainbow-bee eater is found throughout most localities, 
including all of the Swan Coastal Plain, but is absent from the heavily forested deep south-west (Biota 
2006). The species occurs in lightly wooded, preferably sandy country near water, and visits in late 
August to early April (Biota 2006). 

Rainbow bee-eaters were recorded on six occasions during the field survey of the project area, and the 
survey concluded that there was extensive breeding habitat for the species in adjacent areas (Biota 
2006). 
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3.4.5 	Known Fauna Populations in the Project Area 

A detailed fauna investigation of the proposed alignment was conducted by GHD during the summer of 
2005. This investigation consisted initially of a telephone survey of local residents to determine the 
frequency, distribution and direction of fauna movements in the area, and was later validated by a field-
survey of the project area (see Figure 3). This investigation concluded that although the highest 
concentrations of fauna migration pathways (mostly kangaroos) are located adjacent to the Baldivis 
Explosives Depot and Paganoni Reserve, evidence of fauna movement could be observed over the 
entire length of the proposed alignment. 

In 2006 Biota Environmental Sciences undertook a targeted thratened fauna survey, targeting EPBC 
Act listed species, and the state listed Forest Red-tailed Black Cockatoo. This survey identified 
significant habitat of Camaby's Cockatoo and Forest Red-taded Black-Cockatoos within the project area 
(Biota 2006). 

3.4.6 	Fauna Management 

The minimisation of possible fauna I traffic interactions is a major consideration of fauna management for 
the project. Fauna management measures that allow for the intended flow of traffic and movement of 
fauna should be deveIopd. 

The most suitable solution is to utilise exclusion fencing that prohibits animal passage onto the road, in 
conjunction with underground culverts that provide for the cross road dispersal of local fauna populations 
and reduce the severance impact of the road. Suggested specifics of these features have been detailed 
below: 

Fauna Exclusion Fencing 

Fauna exclusion fencing should be installed over the length of the project from the Folly Road 
interchange to the MRS Boundary (Ch. 41 300 - 59 800). Installation should be as per Main Roads 
"Guide to the Design of Fauna Underpasses' (2002) and be of the minimum standard described below: 

i 	Fence type: Galvanised mesh with a maximum 10 cm aperture such as commercial deer fencing. 
Plastic coated mesh is not recommended as the plastic can be destroyed by fire. 

i 	Height: 1.8 m 

i 	Apron: 0.35 m below ground to restrict animals burrowing under the fence 

i 	Fence turn-around - the fencing should be extended a minimum of 50 m perpendicular away from 
the road unless otherwise noted 

It should also be recognised that as the Kwinana Freeway Extension will be dedicated a 'Control of 
Access Highway' and consequently the remainder of the road reserve will be fenced to exclude 
uncontrolled pedestrian, vehicle and domestic stock access. 

Fauna Underpass Culverts 

1.8 m2  (minimum) box culverts provide passage for larger animals such as kangaroos; and 

, 	300 mm diameter concrete pipes provide passage for smaller size class animals. 

Culverts should be located, if possible where existing low points in the topography minimise fill 
requirements. Where suitable cover is not available then the culvert should be excavated and the 
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approaches constructed to provide a gently sloping access apron. Fencing should be installed to 

encourage access to the underpass. 

Evidence suggests that the larger the culvert the more effective it is at encouraging fauna usage. 

Underpasses should be constructed the minimum length practicable and include openings to provide 

light to the culvert. Underpass floors should be natural earth. 

The approaches to the underpasses, and bridge crossings, should be ve9etated with dense native 

indigenous vegetation to provide cover for fauna. 

Numerous culverts will be constructed under the freeway as part of the drainage strategy for the project. 
These culverts may also be utilised to provide for the passage of fauna perpendicular to the alignment. 

The results of the fauna investigation discussed in Section 3.4.5 above, suggest that culverts installed 

adjacent to the Baldivis Exosive's Depot and Paganoni Reserve are likely to encounter the highest 

levels of fauna traffic over the project area. The dimensions of these culverts, as detailed within the 

drainage report (OveArup, 2000). have been described below: 

Baldivis Explosives Depot: 

2 x 900 mm culvert (CO. 47 000); 

I x 600 mm culvert (Ch. 47 975); 

i 	I x 1050 mm culvert (Ch. 48 450); 

o 	I x 900 mm culvert (Ch. 49 690); and 

I x 900 mm culvert (Ch. 51 000). 

Paganoni Reserve: 

i 	I x 600 mm culvert (Ch. 55 100); 

I x 525 mm culvert (Ch. 55 725); and 

i 	I x 900 mm culvert (Ch. 56 625). 

Although the culverts detailed above may provide for the passage of small size class animals, larger 

animals however are unlikely to utilise these structures due to size limitations. It is therefore 

recommended that the 900 mm culvert within the Paganoni area (Ch. 56 625) be upgraded to 1.8 m2  

(minimum) box culvert to provide for the passage of larger animals perpendicular to the alignment. This 

underpass may also be multipurpose and used by pedestrians to access the Serpentine River from the 

Paganoni reserve area in the future. The movement of large animals in the Baldivis Explosives Depot 

area is believed to be less of an issue as the area is currently zoned for future residential development. 

Management measures for threatened fauna species 

Targeted threatened fauna surveys identified significant habitat of Carnaby's Cockatoo and Forest Red-

tailed Black Cockatoos within the project area (Biota 2006). The most significant areas for the Carnaby's 

Cockatoo were located within the Peel Deviation section; however scattered feeding trees for the species 

occurred in the Kwinana Freeway Extension section of the highway. Nesting and feeding sites for the 

Forest Red-tailed Black Cockatoos were located along the length of the highway, within the Kwinana 

Freeway Extension and Peel Deviation sections. 
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Important feeding and breeding areas for these species of black cockatoos within the Kwinana Freeway 
Extension section of the highway are at the following localities: 

Stakehill Road and Baldivis Explosive Depot Pine Plantation 

Paganoni Nature Reserve 

i 	Stock Road area 

The management of threatened fauna species within the project area is important to ensure that the 
impact of the highway on these species is minimised. Management measures include: 

i 	Prior to clearing commencing, there will be an appropriately timed re-inspection of hollows identified 
in the Biota (2006) survey as nesting sites for evidence of current use and to assess and confirm the 
significance of these holow This will be carried out from November - February to coincide with the 
breeding period of Carnaby's Cockatoo and the Forest Red-tailed Black Cockatoo. 

All trees with suitable cockatoo nest hollows situated within the road reserve will be accurately 
surveyed and included as constraints in the detail design process The objective in this respect will 
be to retain these trees within the verge or median strip within the reserve where possible MRWA 
will endeavour to realign the highway to avoid significant habitat trees, keeping in mind safety 
requirements of the highway (e.g. required visibility, no overhanging trees). Where retention of trees 
is not possible, the viability of relocating some nest hollows will be investigated. There has been 
some recent success with the use of artificial nest boxes, particularly for Carnaby's Cockatoo. In 
locations where the removal of nest trees is unavoidable, artificial nest boxes will be deployed on a 
one-of-one basis. 

In the event that nest trees must be removed to accommodate the final highway design, construction 
works will be timed so that they avoid the period when eggs, chicks or fledglings may be present in 
the hollows (generally December - March for Carnaby's Cockatoo and the Forest Red-tailed Black 
Cockatoo). 

The impact of clearing of remnant native vegetation will be reduced by revegetating the road reserve 
with plants that will provide future food resources for Carnaby's Cockatoo and the Forest Red-tailed 
Black Cockatoo (e.g. Co,ymbia, Dryandra, Aiocasuarina, Banksia and eucalypts). This revegetation 
will be focussed in areas that are within a 2 km radius of nest sites. 

More detailed delineation of the spatial extent of key feeding habitats in sections of the highway 
important to cockatoos will be (as identified in Table 6.1 of Biota 2006) will be completed during the 
detailed design phase. The final design will aim to minimise clearing of this vegetation within the 
reserve, particularly when within a 2 km radius of nest trees. 

The direct clearing loss of some areas of regionally significant feeding habitat will be offset by 
regeneration of new verge in farmland, regeneration of degraded vegetation and protection of some 
sections of existing habitat. Where the regeneration of new verge is farmland occurs, MRWA will 

encourage the landowners to fence regeneration areas to increase the likely success of the 
regeneration. 

MRWA will endeavour to increase public awareness in relation to project environmental issues, and 
will include the following: 

Educate and encourage adjoining local landowners to protect veteran and stag trees and 
preserve native vegetation. 
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o 	Educate members of the public in relation to threatened species that occur in the area 

e.g. through road-side information signs. 

Potential indirect impacts on vegetation important to cockatoos that is not removed during 

earthworks will be addressed through appropriate investigations and related project design and 

construction management. This includes the potential for weed introduction and spread, dieback 

(which may affect proteaceous vegetation) and changes to sur ace hydrology. These issues will be 

managed through their respective management strategies e.g. dieback and weed management 

strategy, drainage management strategy. 

Kangaroo Warning Signs 

Kangaroo warning signs may be used to advise motorists when they re approaching sections of road 

where there is a greater likeflfood of a kangaroos are likely to be a hazard on the highway (e.g. Baldivis 

Explosives Depot and Paganoni Reserve). These signs may be installed at locations identified in the 

specific management areas defined above. 

3.4.7 	Additional lnvestigatons 

It is recommended that additional opportunistic fauna monitoring occur from the present time through to 

the time of construction of the alignment, to ensure that all major animal passage corridors have been 

accounted for. If additional areas of frequent fauna passage are identified, provisions shall be made to 

mitigate the impact of the alignment on these animals congruent with those detailed in this management 

strategy. 

3.5 	Rehabilitation and Landscape Strategy (Ministerial Condition 3 and 
Proponent's Commitment iv and viii) 

3.5.1 Background 

As part of the development of the Kwinana Freeway Extension Main Roads will rehabilitate and 

revegetate suitable areas of the road reserve. Rehabilitation works will be developed with consideration 

of the availability of suitable land within the road reserve taking into account road infrastructure 

(carriageways, drainage structures, noise walls/bunds, multiple use paths and other service 

infrastructure) and, traffic and safety requirements. 

This strategy has been prepared to comply with the requirements of Ministerial Condition 3 and Main 

Roads Commitment iv and viii. The strategy will form the basis of detailed Rehabilitation and Landscape 

Plans, which will be developed during the detailed design phase and implemented during the 

construction and post-construction phases of the project. 

This management strategy is complementary to, and supplements the vegetation, dieback and weed, 

and drainage management strategies prepared for the project. 

3.5.2 	Specific Rehabilitation Objectives 

It should be recognised that this strategy is a compromise of the various, and sometimes competing, 

objectives of road and roadside vegetation management. The strategy has been prepared with 

consideration of the following objectives: 
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The use of locally occurring indigenous plant species 

i 	The re-creation of native vegetation to off-set clearing impacts 

To provide an appropriate 'clear zone' from existing vegetation with a stem diameter greater than 

150 mm from the edge line of the road based on Main Roads standards - Vegetation Control (Doc. 
No. 6707/045) 

i 	To provide an appropriate 'clear zone' from new vegetation with a stem diameter greater than 100 
mm from the edge line of the road based on Main Roads document Vegetation Placement within 
the Road Reserve (Doc. No. 6707/022) 

The provision of appropriate safe sight distances at irtersections 

To enhance existing native-vegetation within the road reserve not impacted by proposed roadworks 

Maintain significant vewsheds from the road 

i 	The development of strategic vegetation linkages between areas of remnant native vegetation within 
and adjacent to the road reserve 

To utilise the existing seed store in topsoil removed for roadworks where possible 

i 	The translocation of grass trees and zamia palms to outside of the works area and 'clear zone' where 
practical 

o 	The utilisation of vegetation as part of site erosion control 

i 	The creation of vegetation screens at residential areas and isolated houses located in close 

proximity to the proposed road; and 

The use of chemical and mechanical control of weeds before, during and after roadworks. 

Main Roads, through its Alliance Contractor will manage the rehabilitation and landscaping process to 

address the above requirements in accordance with Main Roads guidelines and specifications for 

Rehabilitation and Landscaping works, as detailed in: 

Relevant MRWA Environmental Guidelines 

Revegetation Planning and Techniques (Doc. No. 6707/031); and 

i 	Vegetation Placement within the Road Reserve (Doc. No. 6707/022). 

Relevant MRWA Environmental Briefs 

Project Revegetation Plan (Doc. No. 6707/032); 

Revegetation Design (Doc. No. 6707/033); 

Landscape Design (Doc. No. 6707/021); and 

i 	Visual Impact Assessment (Doc. No. 6707/020). 

Relevant MRWA Specifications 

Specification clauses that relate to rehabilitation works can be found within the following Main Roads 

Tender Document Process (TDP) standard contract specifications: 

Clearing (Section 301); 

i 	Earthworks (Section 302); 
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i 	Borrow Pits (Section 303); and 

Revegetation and Landscaping (Section 304). 

3.5.3 	Project Site 

The Kwinana Freeway Extension - Safety Bay Road to MRS Boundary alignment essentially traverses 

cleared farmland or parkland cleared as shown at Figure 4. One shificant stand of remnant native 

vegetation occurs within the project alignment, Paganoni Reérve (Ch. 54 230 to Ch. 56 850). This 

section primarily supports Jarrah (Eucalyptus margiriata), Iviarri (Corymbia calophylla) and Casuarina 
woodland (Allocasuarina fraseriana). 

3.5.4 	Rehabilitation Works 

The Rehabilitation and Landscape Strategies to be devedoped for the project will give specific 

consideration to enhancing vegetation surrounding wetlands as well as creating strategic vegetation 

linkages. Main Roads will discuss with the Western Australian Planning Commission (WAPC) and the• 

State Housing Commission opportuniLies to enhance wetlands and cleared farmlands to the east of the 

project alignment on land owned by the WAPC and State Housing Commission. Main Roads will also 

investigate the possibility of conducting rehabilitation works and developing strategic linkages for the 

following sections of the project alignment: 

Maramanup Pool (Ch. 43 100 —44 300) 

i 	In the vicinity of the Karnup Road Interchange (Ch 46 000 —47 400) 

i 	Wetlands at Ch. 47 400 to Bush Forever Site 277 (east of Baldivis Explosives Depot) Ch. 48 800; 
and 

i 	Paganoni Road Ch. 54 300 to Ch. 56 300 on land east of the road reserve and adjacent to the 

Serpentine River and vested in the State Housing Commission. 

These strategic vegetation linkages will provide a connection between currently isolated 'islands' of 

remnant vegetation. 

3.5.5 	Viewsheds and Vegetation Screening 

Viewsheds and significant visual features will be identified during the Visual Assessment, conducted in 

accordance with Main Roads standard brief Visual Impact Assessment (Doc. No. 6707/020) to be 

conducted during the detailed design phase. Maintenance of viewsheds to visual features will be 

incorporated into the detailed Rehabilitation and Landscape Strategies by selective revegetation using 

open non-vegetated sections and/or lower story species mixes. 

The need for visual screening at residential areas located in close proximity to the proposed road will be 

assessed in accordance with the Main Roads standard brief Visual Impact Assessment (Doc. No. 

6707/020). Revegetation design measures to minimise potential visual intrusion on adjoining 

landholders will be defined during the design process and incorporated into the Rehabilitation and 

Landscape Strategies. 
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3.5.6 	Additional Investigations I Studies 

This Rehabilitation and Landscape Strategy will be used as the basis to develop detailed Rehabilitation 
and Landscape Strategies for the Kwinana Freeway Extension - Safety Bay Road to MRS Boundary 
alignment during the detailed design phase of the project. 	 - 

A Visual Assessment of the road alignment will be conducted during the detailed design phase and the 
outcomes of this assessment will be incorporated into the Rehabilitation and Landscape Strategy. 

3.6 	Topsoil Management Strategy (Ministerial Condition 3 and Proponent's 
Commitment i) 

3.6.1 	Background 

This section details a Topsoil Management Strategy for the construction phase of the Kwinana Freeway 
Extension fulfilling the requirement of Ministerial Condition 3 in respect to the project Complementary 
management plans prepared for the project that detail related issues and should be considered in 
conjunction with this plan, include the dieback and weed management strategy, drainage management 
strategy and rehabilitation and iandscaping strategy. 

3.6.2 Objectives 

To minimise and mitigate impacts on the environment by: 

i 	Minimising the spread of dieback and weeds and ensuring that soil seed stores representative of 
adjacent vegetation communities are used during rehabilitation, thrOugh the application of appropriate 
topsoil quarantine / hygiene measures; 

Reducing the potential for soil and wind erosion by providing for the early re-establishment of 
vegetation; and 

Maximising the effectiveness of post-construction rehabilitation by optimising the soil seed store. 

3.6.3 	Project Site 

As noted above, the majority of the project area has been cleared for agriculture or supports parkland 
cleared' vegetation. Land use in the vicinity of the proposed alignment consists of a mixture of rural and 
rural I residential properties. The Paganoni Reserve is the most significant stand of remnant native 
vegetation along the alignment Paganoni Reserve. The reserve primarily supports Jarrah (Eucalyptus 
marginata), Marri (Corymbia calophylla) and Casuarina woodland (Allocasuarina fraseriana). 

3.6.4 	Topsoil Management 

The key principle of effective topsoil management is maintenance of soil hygiene through the application 
of appropriate quarantine I hygiene measures during the construction and rehabilitation stages of the 
project. Retained topsoil should only be returned to its place of origin, a similar site that demonstrates 
characteristics congruent with the source location or used as spoil. This not only minimises the potential 
for the spread of dieback and weed species, but also ensures that soil seed stores appropriate to 
adjacent vegetation communities are returned during rehabilitation. 

The following nine sections of the alignment require specific topsoil management based on differences in 
vegetation community composition and condition: 
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i 	Section of the alignment (Ch. 42 200 - Ch. 42 330) consists of cleared farmland and contains the 
declared weed Narrow-leafed Cottonbush (Gomphocarpus fruticosus); 

i 	Section of the alignment (Ch. 47 580 - Ch. 47 630) consists of cleared farmland and contains the 
declared weed Arum Lilly (Zantedeschia aethiopica); 

o 	Baldivis Explosives Depot (Ch. 48 430 - Ch. 50 600) comprises a pine plantation and contains the 
declared weed Arum Lilly (Zantedeschia aethiopica); 

Section of the alignment situated adjacent to the Anstey Road Interchange (Ch. 50 600 - Ch. 50 
800), contains the declared weed Narrow-leafed Cottonbush (Gornpdocarpus fruticosus); 

Section of the alignment (Ch. 52 050 - Ch. 52 900) was highlighted by Muir Environmental (2000) as 
a site of dieback infestation; 

A section of the road alignment within Paganoni Reserve (Ch. 54 200— Ch. 54 400) contains the 
declared weed, Apple of Sodom (Solarium l/nnaeanom); 

i 	A section of the road alignment within Etaganoni Reserve (Ch. 54 400 - Ch. 54 900) comprises good 
to excellent condition nat(ve vegetation free of dieback and invasive weeds; 

The remaining section of the alignment within Paganoni Reserve (Ch. 54 900 - Ch. 56 850) was 
highlighted by Muir Environmental (2000) as containing sites of high impact dieback infestation; and 

iThe remainder of the alignment comprises cleared pastureland free of declared weeds and dieback 
.lt should be noted that this includes an area adjacent and to the east of Paganoni Reserve, 
extending from Ch. 54 200 to Ch. 54 600 in the vicinity of the area quarantined for the management of 
the declared weed, Apple of Sodom. 

Suggested hygiene measures to be implemented at these sites include: 

The stripping of in-situ topsoil to a depth of 100 mm at the commencement of road works and 
windrowing the soil parallel to the road works within the road reserve. At the completion of road 
works the topsoil should be respread over disturbed areas from the area in which it was stripped. 
Note that the depth of topsoil removal should be sufficient to provide a n adequate coverage of the 
area over which it is to be respread. 

Topsoil from the dieback-infected area will not be spread within the dieback free or dieback 
uninterpretable sections, nor will dieback uninterpretable topsoil be placed within the dieback free 
sections. 

Spoil material may be used on-site as fill material in rehabilitation areas where it is suitable to cover 
and eradicate existing pasture species prior to revegetation. 

Any topsoil removed as spoil from the site should be placed at a site suitable to its dieback status. 

Weed infested topsoil taken off-site to landfill shall be buried beneath at least lm of clean fill material. 

All earth moving machinery shall be cleaned of soil and vegetation prior to entering and leaving the 
site. 

3.6.5 	Additional Investigations 

As noted above an experienced dieback interpreter approved by the CALM shall conduct detailed 
dieback mapping of the project site 12 months prior to the start of construction. This mapping is to form 
the basis of a Construction Dieback Management Plan. It is recommended that the dieback boundaries 
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detailed within this Management Strategy be updated congruent to the final Construction Dieback 
Management Plan. 

3.7 	Drainage Management Strategy (Ministerial Condition 3 and Proponent's 
Commitment viii and x) 

3.7.1 	Background 

The project area includes significant sections of low-!ying seasonally inundated pastureland. It will be 
necessary to construct the road on an imported sand flU embankment, in order to ensure that the road 
pavement is not impacted by ground and surface water ingress The road embankment has the potential 
to impact on existing local surface and groindwter drainage paftems n order to ensure that these 
impacts are minimised, the project design will incorporate specific drainage management measures. 

This Drainage Management Strategy has been prepared to comply with the requirements of Ministerial 
Condition 3 in respect to the management of drainage for the project. Complementary management 
strategies prepared for the project that address related issues and should be read in conjunction with this 
strategy, include the diebck and weed management, vegetation management and rehabilitation and 
landscaping strategies. 

This strategy has been prepared to incorporate the principle of infiltration at source' where practicable. 
The strategy also takes into consideration Conservation Category wetlands and wetlands identified by 
the WA EPA's Revised Draft Environmental Protection (Swan Coastal Plain Wetlands) Policy 2004 in 
providing specific drainage management measures where the road traverses or is in close proximity to 
identified EPP (2004) wetlands. 

The drainage management measures detailed in the sections below will be incorporated into the final 
project design by Main Roads Western Australia. 

3.7.2 Objectives 

To minimise and mitigate impacts on the environment by the following: 

Maintain existing surface water hydrology within the project area 

Prevent deleterious impact on water (surface and groundwater) 

Minimise erosion 

i 	Prevent direct discharge of surface water runoff from the project to the environment; and 

Prevent spillage of hazardous goods to the adjacent environment. 

3.7.3 	Project Site 

The project area is situated on the Spearwood Dune System', one of five geomorphic elements that 

comprise the major landform unit of the Swan Coastal Plain (Seddon, 1972). The project area traverses 
several soil units of the Spearwood Dune System, each of which exhibit different hydrological 

characteristics. As such, sections of the alignment that correspond to the various soil units of the 
Spearwood Dune System have been divided below for further discussion. 
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Safety Bay Road to south of Baldivis Explosives Depot (Ch. 41 500 - 53 200) 

This section of the proposed alignment is primarily situated on the palusplain or seasonally inundated 
floodplain of the Serpentine River, apart from the Baldivis Explosives Depot (Ch 48 500 7 50 800), which 
is classified as having a 'Multiple Use' conservation category by the Department of Environment (DoE). 
This area exhibits impeded drainage due to its flat topography combined with the presence of the 
Serpentine River Soil Unit, which comprises fine-textured alluvial soils with poor internal drainage 
(Churchward and McArthur, 1980). 

The natural sluggish surface water drainage of the palusplain section has been altered by the 
construction of Water Corporation managed drains and channe15 inc!udng the Peel Main Drain and 
Serpentine Drain Numerous additional mbr loca' and farm drains have also been constructed through 
the palusplain section to improve the agricuIturalpotential of the area One natural surface watercourse 
occurs in this section at Ch 47 600 

The Kwinana Freeway Extension also has the potentia' to impact on surface flows and shallow sub-
surface groundwater flows over the palusp'ltri by construction of the road embankment and the 
compaction of the shallow surface sands. The installation of 'balancing pipes' to maintain surface water 
movement across the road reserve over this section will ensure that the shallow surface water movement 
is maintained during periods of seasonal inundation. 

South of Baldivis Explosives Depot to MRS Boundary (Ch. 53 200 —56 850) 

This section traverses the well-drained Yoongarillup Soil Unit, which is characterised by plains with low 
ridges and swales comprising shallow yellow and brown sands over marine limestone (Churchward and 
McArthur, 1980). The well-drained nature of this section of the alignment is exhibited by the lack of any 
major surface water drainage patterns. 

Over all sections of the alignment off-road drainage has the potential to result in erosion of drainage lines 
and at constructed drainage discharge points. The need for scour protection will be assessed and 
included into the overall drainage design. 

3.7.4 	Drainage Management 

The following section details general drainage design principles for the overall Kwinana Freeway 
Extension project and also includes more detailed design requirements for specific sections of the 
alignment. These principles will be incorporated during the development of the project design and 
implemented during construction of the road. 

3.7.5 	General Principles 

The road drainage design will incorporate the following features: 

Infiltration of run-off at source where possible 

i 	Direct off-road runoff to vegetated roadside table drains to increase detention times and provide for 
settlement of any sediment 

- 	 No direct runoff discharged to rivers I wetlands / remnant vegetation and provide detention for 
hazardous spills of 20 000 L capacity 

o 	The inclusion of scour protection where appropriate 

Minimise visual impacts 
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Maintain all existing surface water drainage paths. 

Clearing and exposed soil working surfaces kept to a minimum and protected from stormwater 
erosion 

i 	Careful selection of the location of culverts where dieback infected areas are situated on one side of 
the proposed alignment alone; Culverts should drain water from like to 'ike areas or dieback free I 
uninterpretable to dieback infected areas 

o 	Temporary erosion control measures employed in are adjacent to wetlands and watercourses 
during construction; and 

Develop contingency plans for diverting above normal flows away from certain activities and 
locations during construction. 

3.7.6 	Specific Drainage Management Requirements 

The following section detals specific road drainage design requirements locations along the Kwinana 
Freeway Extension alignment. 

Creek south of Karnup Rd (Ch. 47 600) 

The proposed alignment directly intersects this watercourse, which flows south-easterly and discharges 
to a Revised Draft Environmental Protection (Swan Coastal Plain Wetlands) Policy 2004 wetland. This 
watercourse is situated in an area of Multiple Use' category palusplain as highlighted by the DoE. 

Specific drainage management requirements at this site include: 

111 	Kerb road to beyond streamside vegetation at crossing (Ch. 47 560 —47 670) 

Direct drainage to median and roadside swales before discharge to creek 

Roadside and median swales to have the capacity as detention basins with 20 000 L capacity using 
drain blocks 

Include erosion control if required at discharge points 

Vegetate swales with native species 

Mulch and revegetate all batters as soon as possible after construction at crossing point; and 

Minimise clearing of vegetation. 

3.7.7 	Baldivis Explosives Depot Wetlands (Ch. 48 600 - 50 300) 

This section of highway traverses a series of wetlands that are yet to be classified by the DoE in terms of 
conservation value, although three of these wetlands have been identified under the Revised Draft 
Environmental Protection (Swan Coastal Plain Wetlands) Policy 2004. 

Specific drainage management requirements over this section include: 	 . 

, 	No drainage is to be directed to the wetlands east of the freeway between Ch. 48 600 - 50 300 

) 	Drain the road to independent roadside and median swales to ensure no direct discharge to adjacent 
wetlands 

Roadside and median swales to have the capacity for detention basins with 20 000 L capacity using 
drain blocks; 
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Include erosion control at discharge points; 

i 	Install 'balancing culverts' to maintain surface I groundwater flows across road reserve; 

Minimise vegetation of clearing; and 

Mulch and revegetate all batters as soon as possible after construction. 

Amarillo Drive Wetlands (Ch 50 800 - 51 600) 

This section of highway traverses two wetlands that are yet to be classified by the DoE for their 

conservation value, although they have been idenflfied under the Revised Draft Environmental 
Protection (Swan Coastal Plain Wetlands) Policy 2004. One of the wetlands is partially overlain by the 
freeway. 

Specific drainage management requirements over this section include: 

i 	No drainage is to be directed to the wetlands between Ch. 50 800-51 600 

Drain the southbound carriageway to independent roadside and median swales to ensure no direct 
discharge to adjacent wetlands 

Roadside and median swales to have the capacity for detention basins with 20 000 L capacity using 
drain blocks 

/ 
i 	Median to be revegetated with native wetland species 

Minimise clearing of wetland vegetation; and 

Mulch and revegetate all batters as soon as possible after construction. 

3.7.8 	Paganoni Reserve Wetlands (Ch. 54 500 —56 800) 

This section of the alignment traverses four wetlands, two of which have been classified as 

'Conservation' category, one as 'Multiple Use' and one as 'Resource Enhancement' by the DoE. The two 

'Conservation' category wetlands have also been gazetted under the Revised Draft Environmental 
Protection (Swan Coastal Plain Wetlands) Policy 2004. 

Specific drainage management requirements over this section include: 

No drainage is to be directed to the wetlands between Ch. 54 500 —56 800 

Drain the road to independent roadside and median swales to ensure no direct discharge to adjacent 
wetlands 

Roadside and median swales to have the capacity for detention basins with 20 000 L capacity using 
drain blocks 

Install 'balancing culverts' to maintain surface I groundwater flows across road reserve 

Minimise vegetation clearing; and 

i 	Mulch and revegetate all batters as soon as possible after construction. 
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3.8 	Acid Sulphate Soil Management Strategy (Ministerial Condition 3 and 
Proponent's Commitment i) 

3.8.1 	Background 

Acid sulphate soil (ASS) is the generic name given to soils containing iron suiphides that were primarily 

formed during the Holocene penod These naturally occurnng iron sulplrndes are typically found within 

waterlogged soil or sediment kept under anaerobic conditions. Whenthese soils are disturbed and 

exposed to air, they oxidise and result in the production of sulphuric acid and iron precipitates The 
effect of this release of sulphuric acid can be two fold, as the acid itself can cause damage to 

infrastructure and wildlife, but may also reult in the release of heavy metals such as aluminium, iron and 

arsenic which pose a serious threat to natural receiving environments (WAPC, 2003). 

3.8.2 	Project Site 

This Kwinana Freeway Extension section was identified by the Western Australian Planning Commission 
(2003) as having a 'moderale to low risk of actual acid sulphate soils and potential acid sulphate soils 
occurring generally at depths of greater than 3 m'. However, numerous small areas with a 'high risk of 

actual acid sulphate soil (AASS) & potential acid sulphate soil (PASS) <3 m from surface' are believed to 

occur along this section of the alignment, primarily in association with wetlands. 

Main Roads has conducted field and laboratory testing for potential ASS as part of the geotechnical 

investigations of the road reserve. During geotechnical investigations of the project site a total of 54 test 

pits were excavated, of which 20 were field tested for PASS and AASS. Nine of the test pits indicated 

the presence of PASS or AASS. Additional laboratory testing confirmed the presence of AASS and 

PASS as detailed in the table below. 

PASS materials are located at depths below 1 m, and are mostly associated with watercourses and 

wetlands. The soils that tested positive for PASS are predominantly light brown/grey sand and medium 

to course grained. These sands were also observed at other locations along the Freeway Extension 

alignment but when tested using the CRS technique, did not test positive for PASS material. 

This testing has shown that ASS occurs at numerous sites over the length of the project and the 

likelihood of disturbing these soils during construction activities is dependent on the specific location. 

Should PASS or AASS be disturbed during development of the road the preparation and implementation 

of an Acid Sulphate Soils Management Plan to the approval of the DoE will be required. 
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Table 2 Kwinana Freeway (Safety Bay Road to MRS Boundary) ASS Results 

Chainage Depth Identified Features Soil Type AASS / 
PASS 

41 750 0.5 m Freeway Extension - Safety Bay Road Silty SAND, dark grey/brown, fine AASS 
- Area appeared to be seasonally grained, with 	rgnic matter 
inundated 

41 750 2.5 m Freeway Extension - Safety Bay Road Sifty SAND SAND dark brown/grey,  PASS 
- Area appeared to be seasorr!ly course graiiied, weakly cemented 
inundated ,poffèe rock 

45000 0.6 m Freeway Etnsion - Serpentine RO3L Clayey SAND, dark brown, fine to AASS 
Area appeared to be eeaeonaHy 

.. 
 

inundated 
medium gained, trace limestone 

- 	. 

48450 0.7 m Freewoy E>Jenoion Sandy CLAY, brown/grey, medium AASS 
grained, loose, dry sandy clay, 
organic matter 

49700 2.6-2.8 m BodIvis E>iposives Depot Wetland SAND, light grey brown, medium to PASS 
coarse grained 

49 880 2.6 m Baldivis Explosives Depot Wetland SAND, pale brown grey, medium to PASS 
coarse grained 

50 900 1.9 m Anstey Road Wetland SAND, light brown, medium to coarse PASS 
grained, some organic material 

50 900 2.3 m SAND, light brown, medium to coarse PASS 
grained, some organic material 

52 550 2.6 m Amarillo Drive Wetland SAND, light grey, medium grained, PASS 
weakly cemented/stained 

52 700 2.5 m Amarillo Drive Wetland SAND, brown/grey, medium to coarse PASS 
grained 

3.8.3 	Acid Sulphate Soils Management 

Identification of ASS as construction of the freeway progresses is important. Investigations to identify 
ASS in low-lying areas, water course crossings and those areas identified in Table 2 above should be 
undertaken, using field tests in accordance with DoE "Identification and investigation of acid sulphate 
soils (2004b)" Any areas where excavations or disturbance of soils are greater than im in depth should 
be field-tested to determine the presence of ASS. 

Where ASS is identified, the soils should be managed in accordance with DoE guidelines "Treatment and 
Management of Disturbed ASS (2004c)". This should include treatment of exposed ASS, stockpiling 
guidelines of ASS and neutralisation of exposed ASS. 

Should any dewatering be programmed in areas of identified ASS, monitoring of the water quality should 
be conducted on a daily basis for physical parameters (particularly pH). This will ensure that dewatering 
is not having an adverse impact on water quality and inadvertently exposing PASS. Dewatering should 
be managed in accordance with "Guidance for groundwater management in urban areas on acid 
sulphate soils (2004a) ". 
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3.9 	Aboriginal Heritage Management Strategy (Ministerial Condition 3 and 
Proponent's Commitment iii) 

Ethnographic Sites 

An ethnographic survey of the project area was conducted by R & E. O'Connor Pty. Ltd. in January 2005 
updating previous surveys of the project area (O'Connor, 1987). As a result of the recent survey a new 
Aboriginal heritage site has been identified, comprising the ironstone community between Paganoni 
Road and the MRS boundary (Ch. 55 300 - 55 800). 

The relevant Aboriginal community representatives have indicated conditional support for the use of the 
land to construct the freeway in the vicinityof this site. Main Roads is currently seeking approval for the 
Minister for Indigenous Affairs to contruct the road in the vicinity of the site underS18 of the WA 
Aboriginal Heritage Act 1972. Fln in Roads is currently in the process of seeking a S18 approval to use 
the land for the construction of the freeway extension, 

Archaeological Sites 

Quartermaine Consultants conducted archaeological investigations of Aboriginal sites in the freeway 
reserve for Ove Arup & Partners on behalf of Main Roads in 1998 and for the proposed realignments of 
the project for GHD in 2004. These investigations concluded that one previously registered site, Site ID 
3561 (Site No. S2444), comprising a small surface artefact scatter, was situated on the margin of the 
freeway reserve, approximately 450 m south of Stakehill Road (Ch. 48 900). This site is listed as stored 
data on the Department of Indigenous Affairs register and is no longer under the protection of the WA 
Aboriginal Heritage Act 1972: as such Section 18 approval is not required in order to disturb this site. 
Quartermaine Consultants provided the following recommendations with respect to the disturbance of 
archaeological sites as part of this project: 

3.9.1 	Objective 

To avoid disturbance of Aboriginal heritage sites where possible, and comply with the requirements of 
WA Aboriginal Heritage Act (1972). 

3.9.2 	Aboriginal Heritage Site management 

3.9.3 	Aboriginal Heritage Management Measures 

General Management Requirements 

The following management measures shall be initiated throughout the development and construction of 
the Kwinana Freeway Extension project. 

The Alliance Team will in consultation with the Gnaala Karla Booja engage an Aboriginal Liaison 
Officer as required, to manage liaison with the Aboriginal community, Aboriginal heritage issues 

and compliance with the conditions prescribed by the Minister for Indigenous Affairs in December 
2004. 

2 	The Alliance Team will in consultation with the Gnaala Karla Booja appoint a suitably qualified 
archaeologist if any Aboriginal heritage objects within the meaning of Section 6 of the Aboriginal 
Heritage Act (1972) are found during road construction activities. The archaeologist is to assist the 
Gnaala Karla Booja to make decisions about salvaging those objects. 

Kwinana Freeway Extension Project (Safety Bay Road to MRS Boundary) 	 30 
Draft Environmental Management Strategy 



3 	The Alliance Team will cease works within 50 m of any Aboriginal object identified during the 
monitoring of roadworks. 

4 	The Alliance Team will mitigatively salvage any objects found during monitoring of roadworks, and 
manage the objects in accordance with the wishes of the Gnaala Karla Booja and the appointed 
archaeologist. The Alliance Team will also report the whereabouts of the objects to the WA 
Museum and the Department of Indigenous Affairs (DIA). 

5 	The Alliance Team will cease works immediately if sk41etal remains are found and report the 
matter to the WA Police Service and local D?koffice. Where it is determined that the skeletal 
remains are Aboriginal in origin and not a police matter, thy must remain in situ until a decision is 
made about how to proceed in respect to the remains at an on-site meeting with a representative 
from the DIA, the Gnaala Karla Booja and the appointed archae"blogist. The Alliance Team must 
manage the remains in accordance with the wishes of the Gnaala Karla Booja and report the 
whereabouts of the remains to the WA Museum and DIA. 

6 	The Alliance Team will ensure that a persons employed or engaged in respect to the Peel 
Deviation project are made aware of their obligations under the Aboriginal Heritage Act (1972) by 
including those obligations in all site inductions and inserting into all relevant contracts, project 
plans, scopes of works, tenders and other similar documents a requirement that such persons be 
provided with a copy of the DIA document "Advice to Developers" 
(http://www.dia.wa.gov.au/Heritage/lntroForDevelopers.aspx)  and / or DIA's Aboriginal Heritage 
Procedures Manual (http://www.dia.wa.gov.au/Heritage/HeritageManual/default.aspx)  respectively. 

7 	The Alliance Team will provide Mr Harry Nannup the opportunity to salvage cleared trees for use 
by his community group. 

- 	 Specific Management Requirements 

Prior to construction an Aboriginal Heritage Management Plan will be prepared for the project. The 
management plan should include any conditions prescribed by the Minister for Indigenous Affairs in 

A 	 providing S18 consent to use the land. 

3.10 	Construction Management Strategy (Ministerial Condition 3 and Proponent's 
Commitment i) 

3.10.1 Background 

Activities during the construction of the Kwinana Freeway Extension have the potential to result in a 
number of environmental and social impacts, many of which will be temporary throughout the period of 
roadworks. 

It is expected that the project will be constructed by means of an Alliance Contract. Prior to the 
commencement of ground disturbing activities the Alliance Team will prepare a detailed Construction 
Management Plan (CMP) to address the various issues detailed above and those listed below, and any 
other environmental I social issues identified during the development of the project design. 

This Construction Management Strategy has been prepared to identify the issues that require 

consideration and will be addressed in the project CMP. The CMP will include all the components of this 
strategy including factors such as contingency plans, responsibilities, communications plans and timing 
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etc. This Construction Management Strategy includes all other construction stage management 
measures detailed in the other management plans prepared for the project including: 

i 	Dieback and Weed Management Strategy 

Vegetation Management Strategy 

i 	Fauna Management Strategy 

Rehabilitation and Landscape Strategy 

Topsoil management Strategy 

Drainage Management Strategy 

i 	Acid Sulphate Soil Management Strategy 

Aboriginal Heritage Management Strategy; aod 

Construction Management Strategy 

The management measures detaiLed in this strategy will be incorporated into the project design, project 
Technical Specification, and complied with during the construction of the Kwinana Freeway Extension. 

3.10.2 EPAObjectives. 

To minimise and mitigate impacts on the environment by: 

Ensuring that dust generated by the proposal does not create adverse social impacts 

-; 	 i Ensuring that complies with the Environmental Protection (Noise) Regulations 1997; and 

i 	Ensuring that vibration complies with industry best practise. 

3.10.3 Management Issues 

Environmental and social issues identified during the planning for the project as requiring consideration 
and management through the development and implementation of the CMP are: 

Public information and complaints management - prepare and implement Communications Plan 

Noise - comply with the Environmental Protection (Noise) Regulations 1997 

i Vibration 

Aboriginal heritage - comply with Aboriginal Heritage Management Strategy 

Drainage and water erosion - comply with Drainage Management Strategy 

Topsoil management - comply with Dieback and Weed Management Strategy 

Spoil management - comply with Dieback and Weed Management Strategy and Landscape 
Management Strategy 

i 	Clearing and re-use of cleared timber and other vegetation - comply with Vegetation Management 
Strategy 

Dieback and weed management - comply with Dieback and Weed Management Strategy 

Site rehabilitation - comply with Landscape Management Strategy 

Dust and wind erosion - manage dust lift and wind erosion 
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Figure 1 

Project Locality Plan 

In prepà ration 
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Figure 2 

Identified Dieback and / or Weed Sites 
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Figure3 

Fauna Survey Results 
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Figure 4 

Kwinana Freeway Extension - Safety 
Bay Road to MRS Boundary 
Vegetation Communities 

In preparation 
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1. 	Introduction 

This Environmental Management Strategy has been prepared for the Peel Deviation section of the New 

Perth Bunbury Highway (NPBH) project. This report has been prepared for use by the NPBH project 

Alliance Team to develop the project design, and environmental and socfal management requirements 

for the construction of the project. 

The southern 1.5 km section of the Kwinana Freeway Extension (MRS Boundary to Stock Road), which 

occurs immediately north of the Peel Deviation, has not been formally assessed by the WA 

Environmental Protection Authority (EPA). Main Roads has recently been given approval from the EPA 

to incorporate this section into the Peel Deviation project under Section 45c of the Environmental 

Protection Act (1986) Consequently the MRS Boundary to Stock Road (Peel Deviation) section is now 

considered to be part of the overall Peel Deviation project As such this report incorporates management 

strategies for the revised Peel Deviation (MRS Boundary to Lake Clifton) project. 

Section 1 of this report addresses the Ministerial Conditions of the project environmental approval for the 

Peel Deviation project by the Minister for the Environment and Heritage in 2002 (Statement 597). 

Section 2 of this report has been prepared to provide information to the Alliance Team to allow for 

compliance with main Roads commitments detailed in the Peel Deviation Public Environmental Review. 

Section 3 addresses additional environmental management issues requiring consideration during the 

development of the project. 

This report includes the following aspects: 

Declared Rare and Priority Flora Survey (Ministerial Condition 6) 

Traffic Noise Management Strategy (Ministerial Condition 7 and Proponents Commitments 3 and 

4) 

Threatened Ecological Community on Lot 1409 (Ministerial Condition 8) 

Alignment South of Harvey River (Vegetation Compensation Package) (Ministerial Condition 9) 

Drainage Management Strategy (Proponents Commitment 5 and 6) 

i 	Vegetation Management Strategy (Proponents Commitments 7, 8 and 9)) 

i 	Dieback Management Strategy (Proponents Commitment 10) 

i 	Rehabilitation and Landscape Management Strategy (Proponents Commitment 11) 

Fauna Management Strategy (Proponents Commitment 12) 

Foreshore Management Strategy (Proponents Commitment 13) 

Construction Management Strategy (Proponents Commitment 1, 2 and 14) 

i 	Aboriginal Heritage Management Strategy (Proponents Commitment 17) 

i 	European Heritage Management Strategy (Proponents Commitment 18) 

i 	Acid Sulphate Soil Management Strategy 

Cave Management Strategy. 
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Ministerial Conditions 1 to 5 relate to DoE / EPA administrative requirements for the project and project 
implementation and do not require specific environmental management requirements. Similarly 
proponents Commitments 14, 15, 16 and 19 to 22 relate to non-environmental issues relevant to the 
overall development of the project. 

Each of the management strategies listed above has been prepared in consultation with relevant 
stakeholders with the objective of minimising and mitigating the proects impact on the environment. It 
should be noted that these management strategies in most css document the scope of issues to be 
addressed by the project's final Construction Management Plan, rattier than to provide detailed 
instruction. 

Section 3 of this report includes all remaining douments prepared as required for the development of 
the project. These documents are not legally hinding under the provisions of the Environmental 
Protection Act (1986) but have been include for general infoçmation. 
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2. Background 

The existing coastal highway route between Perth and the southwest of Western Australia is constrained 

from further development by topography, urban development and environmental values such as the 

Yalgorup National Park. This is believed to be a significant limiting factor to the continued development of 

the southwest and as such planning for the creation of an effective inter-regional route option has been 

an important issue since the 1987's. 	 - 

The Peel Deviation, proposed by Main Roads Western Australia, was identified as the most viable option 

for addressing the current transport dilerna between Perth and the southwest. This road forms a major 

inter-regional transport route that bypasses the City of Mandurah by traversing the eastern side of the 

Peel-Harvey Estuary and connects theKwinana Freeway Extension in the north to the dual carriageway 

section of the Old Coast Road at Lake Clifton, south of the City of Mandurah. The proposed alignment is 

situated on land to be acquired by the WA government and is identified in the Peel Region Scheme as 

'Regional Road' for the Peel Deviation. 

The Peel Deviation was formally assessed under the Environmental Protection Act (1986) by the EPA 

through a Public Environmental Review (Assessment No. 786) and given conditional environmental 

approval by the Minister for the Environment in 2002 (Statement 597). 

This report has been prepared to detail relevant environmental management strategies to be 

incorporated into the final design of the project by the project Alliance team. The strategies address the 

relevant Ministerial Conditions, proponent's commitments and additional issues identified as requiring 

management during the project. These strategies have been developed based on: 

Peel Deviation Public Environmental Review 

EPA Bulletin Perth - Bunbury Highway (Peel Deviation), Bulletin 995 

Liaison with relevant stakeholders, including Department of Environment (DoE), Department of 

Conservation and Land Management (CALM), Forest Products Commission and local Aboriginal 

Community I native title representatives 

Field assessment of the project site, and 

o 	Main Roads practises, EPA I DoE guidelines and current environmental management practises 

The context of these management strategies is described in the following flow chart. 

Peel Deviation Project 
Environmental Management Strategies 



Mnifor the Ensiromiout  EPA  Pij)hcE,wirumilalReview 
statenint md Co,mirne,1m 

Miin RoathWenAuralia 
Pratuces 

j_nvirowneu*ai lbnagn&t Slratees 

snff be inpIersened f tbedeveiopment of.  

Fid Inveotigalions 

Erthrorwnerlal Mnagemeed Plans 

once s nod off 4' the EPA white 
implemented 0) tie dovePprnent of 

Constnictim Mamgetnstt Plon 

whnh ed#be signed off c(b/ the EPA 
tefore conmdion commences 

Environmental Management Strategies Flowchart 

Peel Deviation Project 

Environmental Management Strategies 



3. 	Ministerial Conditions 

3.1 	Declared Rare and Priority Flora Survey Report (Ministerial Condition 6) 

3.1.1 	Background 

GHD conducted field and desktop based vegetation analyses of the Peel Deviation project area. The 
following tasks were conducted: 

A DRF and Priority Flora search of the project area utHiJig the CALM Rare Flora Database in 
order to highlight specific areà that require field based DRF and / or Priority Flora investigations 
and 

A spring field assessment to confirm the preseie I absence of DRF and Priority flora believed to 
occur within the project area as highlighted by the CALM database search discussed above. If 
identified the location of these species shall be accurately mapped utilising GPS and GIS 
technologies. 

This report satisfy's MainRoads obligations under Ministerial Condition 6 as detailed below: 

"At least twelve months prior to construction, the proponent shall undertake a spring survey for 

Declared Rare and Priority Flora along the proposed route, to the requirements of the Minister for 
the Environment and Heritage on advice of the Environmental Protection Authority and the 
Department of Conservation and Land Management". 

3.1.2 	Project Area 

The majority of the Peel Deviation alignment has been cleared for agriculture or supports 'parkland 

cleared' vegetation and thus is not considered to be ideal native flora habitat. Significant stands of 
remnant native vegetation that do occur within the project area therefore may be considered the logical 
target locations for the search of Declared Rare and Priority Flora. The following areas fulfil this 
requirement and therefore were the focus of this investigation: 

The MRS Boundary to Stock Road (Ch. 56 850 - 58 400). A site visit of this area was conducted 
by experienced field botanists, Joshua Foster and Keira Appelhans, and environmental scientists, 

Ben Deeley and Jodie Wood, on the 16/17th of September 2004; 

The northern section of the alignment to the Gordon / Lakes Road interchange (Ch. 60 400 - 64 

500). A site visit of this area was conducted by experienced field botanists, Joshua Foster and 
Keira Appelhans, and environmental scientists, Ben Deeley and Jodie Wood, on the 16/17th of 
September 2004; and 

The southern section of the alignment, from Harvey River, to the end of the alignment (Ch. 100 
800 - 118 000). A site inspection of this area was conducted by an experienced field botanist, 
Joshua Foster, and environmental scientist, Ben Deeley, on the 24-25th of August 2004. 

The vegetation of these areas can best be attributed to the following complexes: 

The Serpentine River Complex: Closed scrub of Melaleuca spp. and fringing woodland of E. rudis 
(Flooded Gum) - M. rhaphiophylla along streams; 
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The Yoongarillup Complex: Woodland to tall woodland of E. gomphocephala (Tuart) - E. 
marginata (Jarrah) - C. calophylla (Marri); 

The Herdsman Complex: Consists of sedgelands and fringing woodlands of Eucalyptus rudis 
(Flooded Gum) - Melaleuca spp.; 

The Bassendean Complex - Central and South: Vegetation ranges from woodland of Jarrah -A. 
fraseriana (Casuarina) - Banksia spp. To low woodland of Mëlaleuca spp. and sedgelands on the 

moister sites; 

The Karrakatta Complex - Central and South: Predominantly open forest of Tuart - Jarrah - 

Marri and woodland of Jarrah and Benksia spp. and 

i 	The Cottesloe Complex - Central and South: Mosaic of woodland of Tuart - Jarrah - Marri; 

closed heath on the limestone outcrops (Department of Conservation and Environment, 1980). 

3.1.3 	CALM Database Search Results 

A search of the Department of Conservation and Land Management's database of threatened flora was 

conducted for the project areas. This search concluded that no Declared Rare and Priority Flora species 

occur within a one kilometre buffer of the entire alignment. The search did however locate three 

Declared Rare and 28 Priority Flora species within a larger buffer (10 km) of the alignment as detailed in 

Appendix A. 

3.1.4 	Field Survey Results 

The field investigation of the project area occurred within the August / September (spring) period of 

2004, as discussed in section 3.2 above. These investigations were conducted in light of the CALM 

database search results. Although no threatened flora is believed to occur directly within the alignment 

itself, consideration was given to threatened flora species that occur within the wider region and 

therefore potentially may have been be detected within the project area. These field investigations failed 

to record the presence of any Declared Rare Flora within the proposed road alignment. One Priority 3 

species however, Diliwynia dillwynioides, was found within the proposed alignment (see Figure 1). This 

population was estimated to comprise more than 20 individual plants. 

Muir Environmental conducted a rare flora survey of the MRS Boundary to Stock Road (Ch. 56 850 - 58 

400) project area and recorded the possible presence of the Caladenia huegelii Hopper & A.P. Brown 
ms within the project area, although the identification was not definitive being based on several dead 

and collapsed plants. The flora survey conducted by GHD in the spring of 2004, which focused on 

confirming the results of the Muir survey, did not record the presence of Caladenia huegelii Hopper & 
A.P. Brown ms or any other threatened flora species within the project area. 

It should also be noted that Ecologia Environmental Consultants conducted detailed field investigations 

including a flora survey of the remaining project area in 1996. Ecologia (1996) discuss that whilst 

numerous threatened flora species are believed to occur in the area, their flora survey and field 

investigations failed to record the presence of any of threatened flora species in the immediate vicinity 

of the alignment. 
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3.1.5 	Conclusion 

Based upon the information detailed within this report, including the results of a CALM database search 
and two separate fleld investigations, it is considered unlikely that any Declared Rare Flora are situated 
within and will therefore be adversely impacted upon by the proposed Peel Deviation alignment. 

The population of the Priority 3 species, Diliwynia dillwynioides, located within the proposed alignment 
will be adversely impacted upon by the proposed roadworks. 

3.2 	Traffic Noise Management Strategy (Ministerial Condition 7 and Proponents 
Commitment 3) 

3.2.1 Background 

The management of traffic noise from the Peel Deviation is recognised as a significant social impact 
management issue for the project. Ministerial Condition 7 of the project approval prescribes that: 

"Prior to ground-disturbing activities:  the proponent shall prepare a Traffic Noise Management 
Plan to address the iriipact of post-construction traffic noise on the amenity of adjacent 
residences and residential areas, t o the requirements of the Minister for the Environment and 
Heritage on advice of the Western Australian Planning Commission and the Environmental 
Protection Authority." 

3.2.2 	Project Area 

The Peel Deviation will be constructed within a road reserve much of which is yet to be purchased by 
the Government of Western Australia. Sections of road reserve from the MRS Boundary to south of the 
Murray River (Murray Lakes) were acquired by Main Roads in the late 1980's as sub-divisional 
developments occurred. The highway road reserve has been identified as Primary Regional Road 
under the statutory Peel Region Scheme. 

The project site traverses a range of adjacent landuses including rural residential developments and 
extractive industry and horticultural operations in the northern 8 km, sparsely populated agricultural land 
over the central 39.2 km with the remainder traversing State Forest and Pine plantation at the southern 
end. The Murray Lakes residential /short stay accommodation facility occurs adjacent to the highway at 
the southern side of the Murray River crossing. The road reserve adjacent to Murray Lakes 
development was purchased by Main Roads in the 1980's prior to the development of this facility. 

3.2.3 	Traffic Noise Modelling 

Initial noise modelling of traffic noise from the Peel Deviation has been completed by Lloyd Acoustics 
(Lloyd Acoustics, 2005a) based on Main Roads Noise Level Objectives. Additional modelling has also 

been completed with consideration of the recently released WAPC Statement of Planning Policy: Road 
and Rail Transport Noise (Draft), 2005 (Lloyd Acoustics, 2005b). 

3.2.4 	Additional Investigations 

The design and identification of traffic noise modelling will be conducted by the Alliance Team as part of 
the development of the road design. The design and location of traffic noise amelioration measures 
during the project design phase will be conducted in consultation and to the approval of the DoE. 
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3.3 	Threatened Ecological Community (Ministerial Condition 8) 

3.3.1 	Background 

The original biological survey for the project was completed prior to threatened ecological communities 
becoming an environmental management issue. During the formal assessment process between public 
release of the PER and the release of the Ministerial approval the issUe of a threatened ecological 
community being traversed by the highway arose and resulted in the issuing of Ministerial Condition 8 
which states. 

"Prior to ground-disturbing activities. the proponent shall r!flodify the road alignment to avoid 
impacting the Threatened Ecological Community Type 3b [according to Gibson et al A Fionstic 
Suivey of the Southern SWAn Coastal Plain" (1994)]in the vicinity of Murray Location 1409, in 
accordance with mp Peel Region Scheme. Pro po.spd Changes, TEC West Coo/up - Road 
Deviation" Minists'y for Planning" 

3.3.2 	Project Area 

A vegetation survey conç1,ucted by Trudgen (2000) on behalf of Main Roads located the Threatened 
Ecological Community Type 3b: Corymbia calophyl/a - Xanthorrhoea preissii woodlands and 
shrublands on the Swan Coastal Plain; within the proposed road alignment (Figure 2). 

Since this community was identified, and in line with the WA Minister for the Environment's conditional 
approval, Main Roads has amended the road alignment to avoid this vegetation community (Figure 3). 
The road alignment was shifted westwards avoid impact on the TEC. This change in the road alignment 
is also reflected in the Peel Region Scheme. 

3.3.3 	Additional Investigations 

No additional investigation are required to resolve this matter. During roadworks the location of the TEC 
should be considered and the site fenced to avoid inadvertent impact as detailed in the Vegetation 
Management Strategy. 

3.4 	Alignment South of Harvey River (Vegetation Compensation Package) 
(Ministerial Condition 9) 

3.5 	Background 

Ministerial Condition 9 of the Conditional Approval for the Peel Deviation project requires that: 

"9-1 Prior to ground-disturbing activities, the proponent shall prepare a Vegetation 
Compensation Package for the section of the alignment between the Harvey River and Old Coast 
Road, to the requirements of the Minister for the Environment and Heritage on advice of the 

Environmental Protection Authority and the Department of Conservation and Land Management. 

The Vegetation Compensation Package shall consider: 

The objectives for management of the Clifton and McLarty Management Priority Areas and 
Yalgorup National Park 

The potential for realignment of the route and design of the road to as far as practicable, 
avoid or minimise impacts on the Clifton and McLarty Management Priority Areas 
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The biological and environmental values of any vegetation to be impacted by the proposed 

alignment and road design within the Clifton and McLarty Management Priority Areas, and 

Measure, including the possible acquisitions of other vegetated land, and mitigate the loss 

of any biological and environmental values caused by the road. 

9-2 	Prior to ground disturbing activities, the proponent shall implement the approved 

Vegetation Compensation package required by condition 9-110 the requirements of the Minister 

for the Environment and Heritage on advice of the Environmental Protection Authority and the 

Department of Conservation and Land Management." 	I  

Main Roads is currently progressing the development of the Vegetation Compensation Package (VCP) 

in consultation with CALM and DoE. In preliminary work on the VCP officers from CALM's Swan 

Regional office and GHD Punbury agreed on a criteria to determine the environmental values of the 

proposed roadworks impact and proposed offsets. 

The final VCP will prepared congruent with the definitions and objectives of EPA Preliminary Position 

Statement No. 9, Environmental Offsets (2004a) and require the approval of EPA and CALM. 
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4. 	Proponent's Commitments 

4.1 	Drainage Management Strategy (Proponent's Commitments 5 and 6) 

4.1.1 	Background 

The Peel Deviation will be constructed as a dual carriageway typically on an embankment of sandy 

material to ensure that the road pavement is not impacted by ground and surface water ingress. Over 

the palusplain section (approx. Ch. 63 800— 103 200) where t5e land is subjected to seasonal 

inundation it is expected that the embankment will generally be approximately im in height. The road 

embankment has the potentftil to impact on existing locaisurface and groundwater drainage patterns. 

In order to ensure that these impacts are minimised the project design will incorporate specific drainage 

management measures. 

This Drainage Management Strategy (DMS) has been prepared to comply with the requirements of 

	

I 	
. Main Roads Commitment 5 in respect to the management of drainage for the project. The strategy also 

encompasses additional envwonmental factors such as near surface groundwater hydrology and acid 

	

- 	 sulphate soils, which were not previously identified or addressed in the Peel Deviation PER. 

The drainage management measures detailed in the sections below will be incorporated into the Peel 

Deviation design by Main Roads, and the road designers. 

This Strategy has been prepared to incorporate the principle of infiltration 'at source' where practicable. 

The Strategy also takes into consideration wetlands identified by the WA EPA's draft Environmental 

Protection (Swan Coastal Plain Wetlands) Policy 2004 in providing specific drainage management 

measures where the road traverses or is in close proximity to identified EPP (2004) wetlands. 

4.1.2 	EPA Objectives 

To minimise and mitigate impacts on the environment by the following: 

	

- 1 	

Maintain existing surface water hydrology within the project area; 

Prevent deleterious impact on water (surface and groundwater); .  

i 	Minimise erosion; 

Prevent direct discharge of surface water runoff from the project to the environment; 

il 	Prevent spillage of hazardous goods to the adjacent environment; and 

Prevent the loss of high value conservation wetlands (apart from at the Serpentine River 

Crossing) and minimise impacts on other wetlands due to road construction and operation. 

4.1.3 	Project Site 

The proposed Peel Deviation alignment traverses a number of landform types, which can be considered 

as three larger landform units. Each of these larger landform units exhibit different drainage 

characteristics and are briefly described below in respect to the road alignment. 

Peel Deviation Project 	 . 	 10 
Environmental Management Strategies 



Northern end-point to Lakes Road (Ch. 58 800 —63 800) 

This section of the road essentially traverses the well drained soils of the Yoongarillup and Bassendean 
geomorphic units of the Swan Coastal Plain (Department of Conservation, 1980). This section is 
relatively well drained and includes the Herdsman geomorphic unit at the Serpentine River crossing, 
which is the only significant surface watercourse within this section. 

Lakes Road to Doman Road (Approx. Ch. 63 800— 103 200) 

This 39.4 km central section of the proposed road tçaverses the Pinjarr3 Plain landform unit. This 
landform is a palusplain (seasonally flooded floodplain) is very poorly drained due to the flat topography 
and the presence of duplex soils (sholk csands overlying clay) This section is generally waterlogged 
during winter and the sluggish drainage generally flows westerly to the Peel-Harvey Estuary, although 
the section to Beacham Road flows northerly to the Murray River. 

After the Peel Deviation alignment was identified and conditionally approved by the Minister for the 

Environment mapping of the project area by the Water and Rivers Commission (now Department of 

) 	 Environment) was carried out. Much of the central section of the project area was identified as a 
'Multiple Use' category wetland in additional to several isolated wetlands of 'Conservation" category 
mapped at specific locatIons through this section. Similarly, the draft Environmental Protection (Swan 
Coastal Plain Wetlands) Policy 2004 identified a number of wetlands impacted by and or adjacent to the 
road reserve - these wetlands are discussed below. The Deviation's impact on uncleared vegetated 
wetlands comprises 17.8 ha of a total of 73.6 ha (excluding palusplain and floodplain areas). Of the 
impacted area 3.5 ha comprises riverine vegetation at river/creek crossings (Serpentine River and 
Harvey River). A further 0.2 ha has been incorrectly mapped as wetland and comprises TEC vegetation 
on a relict dune. The impact of the Peel Deviation (Stock Road to Old Coast Road) on Conservation 
category wetlands is summarised in Table 1. 

The natural sluggish surface water drainage of the palusplain section has been altered by the 
construction of many Water Corporation managed drains and channels including the Parkhills, 
Greenlands, Lane Road, Fauntleroy, Cans, Coolup Main, South Coolup Main and Mayfield drains. 
Numerous additional minor local and farm drains have also been constructed through the palusplain 
section to improve the agricultural potential of the area. Natural surface watercourses that occur in this 
section include Nambeelup Brook, Murray River and the Harvey River. The drainage of this section 
flows to the Peel Harvey Estuary. 

This central section of the proposed alignment has been identified by the WA Department of the 
Environment as having a risk of acid sulphate soils (ASS). Main Roads has conducted field and 
laboratory testing for potential and actual ASS as part of the geotechnical investigations of the road 

reserve. This testing has shown that ASS occurs at numerous sites over the length of the project and 
the likelihood of disturbing these soils during construction activities is dependent on the specific 
location. The management of ASS is addressed in a stand alone ASS Management Strategy which 
complements this Drainage Management Strategy. 

The Peel Deviation also has the potential to impact on surface flows and shallow sub-surface 
groundwater flows over the palusplain by construction of the road embankment and the compaction of 

the shallow surface sands. Research by Main Roads has shown that the reduction in near surface 
water flows is not expected to be an issue for this project (Goh, pers comm.). The installation of 
'balancing pipes' to maintain surface water movement across the road reserve over this section will 
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ensure that the shallow surface, generally east-west, water movement is maintained during periods of 
seasonal inundation. 

Doman Road to Perth-Bunbury Highway (Ch. 103 200 — 111800) 

This section traverses the well drained Bassendean, Karrakata and Cottesloe geomorphic units. The 
well drained nature of this section of the alignment is exhibited by the lack of any major surface water 
drainage patterns. 

Over all sections of the alignment, off-road drainage has the potential to result in erosion of drainage 
lines and at constructed drainage discharge points. The need for scour protection will be assessed and 
included into the overall drainage design. 

4.1.4 	Drainage Design 

The following section details general drainage design principles for the overall Peel Deviation project 
and also includes more detailed design requirements for specific sections of the alignment. These 

principles will be incorporated'during the development of the project design and implemented during 
construction of the road. 

General Principles 

The road drainage design will incorporate the following features: 

p 	. 	Infiltration of run-off at source where possible 

p 	Direct off-road runoff to vegetated roadside table drains to increase detention times and provide 
for settlement of any sediment 

No direct bridge runoff discharged to rivers and/or wetlands and provide detention for hazardous 
spills of 20 000 L capacity 

The inclusion of scour protection where appropriate 

p 	Minimise visual impacts 

Maintain all existing surface water drainage paths 

p 	Clearing and exposed soil working surfaces kept to a minimum and protected from stormwater 
erosion 

i 	Careful selection of the location of culverts where dieback only occurs on one side of the 

• proposed roadway. Culverts should drain water from like to like areas or dieback 
free/uninterpretable to dieback infected areas 

Temporary erosion control measures employed in areas adjacent to wetlands and watercourses 
during construction 

p 	Develop contingency plans for diverting above normal flows away from certain activities and 
locations during construction. 

Specific Drainage Management Requirements 

The following section details specific road / bridge drainage design requirements for locations along the 

Peel Deviation alignment. The wetlands impacted by the Peel Deviation alignment have been 
• summarised in Table 1. 
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Serpentine River Bridge Crossing (Approx. Ch. 62 850 —63 180) 

The proposed Serpentine River Bridge will traverse both the river and the adjacent floodplain area on 
the northern side. The river and floodplain are recognised as System 6 conservation areas (M108 - 
Geogrup Lakes) (Department of Conservation and Environment, 1983) and have been identified as an 
EPP Lake under the draft 2004 EPP. 

Specific drainage management requirements at this site include: 

I 	Kerb bridge and bridge approaches beyond the river and floodplain 

i 	Drain road run-off to vegetated median, vegetated roadside swales and /or detention area on 
each side of floodplain with 20000 L capacity using drain blocks, 

Direct run-off via overtnd flov to discharge to the Serpentine River 

Include erosion control if required at Serpentine River 

I 	Minimise vegetation clearing for brid.gworks. 

Lakes Road to Paterson Road (Ch. 63 800-65 630) 

This section of highway traverses a wetland area categorised as 'Multiple Use' by DoE, while a wetland 
identified under the draft 2004 EPP occurs at Ch. 64 800 on the western side. The area is currently 
drained south to Nambeelup Brook via a constructed open drain. 

Specific drainage management requirements over this section include: 

i 	No drainage is to be directed to the draft EPP wetland at Ch 64 800 on the western side 

Drain the southbound carriageway (in super elevation) to the median 

Over the section Ch. 64 635-65 245 direct road run-off to the median from southbound 
carriageway 

i 	Direct median drainage via overland flow through vegetated swale south to Nambeelup Brook 

i 	Ensure no direct drainage connection between the median and adjacent wetland areas ie pipe 
under carriageway to provide connection between east and west side of the road 

Includp. erosion control if required at Nambeelup Brook (Ch. 66 380) 

Median to be revegetated with native wetland species 

Install balancing pipes' to maintain surface water flows across road reserve between Ch. 64 880 
and Ch. 65480 

Minimise clearing of wetland vegetation. 

Nambeelup Brook (Ch. 66 380) 

Nambeelup Brook flows west to Black Lake (Road Lake). The alignment of the Peel Deviation was 
moved 400m to the east during the project planning phase to cross the brook at a narrower point, and 
minimise the potential clearing impact of roadworks. The shift in alignment meant Main Roads 
abandoned land previously set aside as road reserve on the northern side of Nambeelup Brook. The 
brook was identified after the alignment was defined and approved, as a 'Conservation' category 
wetland by DoE. Nambeelup Brook is also identified under the draft 2004 Wetlands EPP. 

Black Lake has also been identified by the DoE as a 'Conservation' category wetland, is protected 
under the Environmental Protection (Swan Coastal Plain Lakes) Policy, is part of the System 6 Geogrup 
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Lakes system and is identified under the 2004 draft Wetlands EPP. 	Black Lake occurs some 1000m 
downstream from the Peel Deviation crossing of Nambeelup Brook. 

Specific drainage management requirements at this site include: 

Kerb the bridge and drain to roadside swales 

,Roadside swales to have the capacity for detention basins with 20 000 L capacity using drain 

blocks 

Direct off-road drainage at approaches to median and/or roadside swales 

Direct drainage to Nambeelup Brook via overland flow through vegetated shallow swales 

Include erosion control at discharge points 

i 	Vegetate swales with native species 

Minimise vegetation clearing at crossing point. 

Creek at Ch. 69 680 

This watercourse also fldws westerly to Black Lake. The proposed road crosses this drainage line at 

the interface where it has been mapped as 'Conservation' and 'Multiple Use' category wetland after the 

) 
alignment was resolved, and is also identified under the draft 2004 Wetlands EPP. 

Specific drainage management requirements at this site include: 

i 	Kerb road to beyond streamside vegetation at crossing (Ch. 69 650-69 710) 

Direct drainage to median and roadside swales before discharge to creek 

Roadside swales to have the capacity as detention basins with 20 000 L capacity using drain 

blocks 

Include erosion control if required at discharge points 

Vegetate swales with native species; 

i 	Mulch and revegetate all batters as soon as possible after construction at crossing point 

Minimise clearing of vegetation. 

Bridge over Pinjarra Road and Murray River (Ch. 70 980 —72 200) 

The proposed bridge will span both Pinjarra Road and the Murray River. The Murray River and 

adjacent floodplain at the crossing point was identified as a 'Conservation' category wetland by DoE 

after the alignment was finalised. 

Specific drainage management requirements at this section include: 

Kerb the bridge to ensure no direct discharge from the bridge to the river 

Run-off from Pinjarra Road interchange and northern section of the bridge to be direct northward 

to shallow bunded detention basins with 20 000 L capacity to be constructed within the 

interchange site 

Basins to be revegetated with native species 

Drainage from southern section of the bridge (Ch. 71 980 - 72 880) to be directed southwards to 

shallow bunded detention basins with 20 0001 capacity prior to discharge to Murray River 

C 
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Include erosion control at discharge points 

Support early purchase of northern riverbank upstream of bridge site by the Crown (Department 
for Planning and Infrastructure) and incorporate into Peel Region Park, as shown in Peel Region 
Scheme 

Revegetate northern river bank upstream of crossing point to reduce scour around 'power bend' 

i 	Mulch and revegetate all batters as soon as possible after construction 

, 	Minimise clearing of riverine vegetation. 

Murray River Floodway Section (Ch 72 480 - 73 680) 

This section of the proposed road traverses the Murray River Floodplain south of the river. This section 
of the proposed alignment was identified by the Murray River Flood Study (WRC, 1983) as the floodway 
for the river dunng a 1 in 100 year flood event The section traverses areas identified as Conservation 
'Multiple Use' and 'Resources Enhancement' wetlands by DoE since the alignment was finalised. The 
section Ch. 72 530- 72 660 traverses a wetland identified under the draft 2004 EPP. 

Specific drainage management requirements at this section include: 

Kerb the floodway 

No direct discharge to wetland at Ch. 72 530- 72 660 

Directed road run-off to median and roadside swales 

Roadside and median swales to have the capacity for detention basins with 20 0001 capacity 
using drain blocks 

i 	Provide adequate hydraulic capacity across floodway as per the Murray River Flood Study 

i 	Include erosion control at discharge points 

Mulch and revegetate all batters as soon as possible after construction to minimise the risk of 
scour and stabilise batters 

i 	Minimise clearing of remnant wetland vegetation. 

Mills Road to Herron Point Road Section (Ch. 88 880 —92 200) 

A series of degraded (mainly cleared) wetlands occur through this section of the road, where the road is 
planned to be in a left hand curve between Mills Road and Herron Point Road. A wetland identified 
under the draft 2004 EPP occurs some 80 m east of the Herron Point Road interchange. Drainage from 
the interchange should not be discharged to this wetland. 

Specific drainage management requirements over this section include: 

Drain the road to independent roadside swales to ensure no direct discharge to adjacent wetlands 

Ensure that no drainage is directed to the draft 2004 EPP wetland on the NE corners of the 
Herron Point Road interchange 

111 	Revegetate road reserve with native species 

i 	Mulch and revegetate all batters as soon as possible after construction. 
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Hill Road Section (Ch. 94 000 to 94 800) 

This section is naturally inundated and includes several degraded wetland areas. The Hill Road reserve 

vegetation is in relatively good condition and surrounded by farmland. Wetland areas through this 

section were identified as Conservation" category by DOE after the alignment was finalised. The TEC 

located on Location 1409 has been identified as a wetland under the draft 2004 Wetlands EPP but this 

is believed to be mapping error. 

Specific drainage management requirements over this section include: 

i 	Drain the road to independent roadside swo!ës to ensure no direct discharge to adjacent wetlands 

i 	Direct drainage to the major drain at Ch. 94 800 via overland flow 

i 	If possible direct runoff from service road to the east side (in between service road and Peel 

Deviation) and discharge to drain at Ch. 94 800 

Roadside and median swales to have the capacity for detention basins with 20 000 L capacity 

using drain blocks 

Include erosion control at discharge points 

Install balancing culverts' across road reserve to link severed portions of wetland I inundated 

areas 

Minimise vegetation clearing 

i 	Mulch and revegetate all batters as soon as possible after construction. 

Wetland area north of Mayfield Drain (Approx. Ch. 97 800 —98 600) 

This section includes several wetlands identified under the draft 2004 Wetlands EPP, which are either 

traversed or in close proximity to the alignment. The wetland paralleling the drain was mapped as a 

'Conservation' category wetland by DoE after the road alignment was finalised. The road occurs on a 

left hand curve through this section. 

Specific drainage management requirements over this section include: 

Drain the road to independent roadside swales to ensure no direct discharge to adjacent wetlands 

Install balancing culverts' to link severed portions of draft EPP wetlands 

Direct drainage via overland flow to Mayfield Drain (Ch. 98 650) 

Include erosion control measures at Mayfield Drain discharge points 

Mulch and revegetate all batters as soon as possible after construction 

Minimise vegetation clearing. 

Mayfield Drain (Ch. 98 650) 

The Mayfield Drain is a Water Corporation managed drain (Reserve 25 391) that flows west to the Peel 

Harvey Estuary. The Estuary is recognised as having high environmental significance and has been 

identified by the DoE as being a 'Conservation' category wetland, is protected under the Environmental 

Protection (Swan Coastal Plain Lakes) Policy and is a System 6 area - Harvey Estuary (C51) and Peel 

Inlet (C50). The estuary is also a RAMSAR listed wetland. 

Specific drainage management requirements over this section include: 

No direct discharge from crossing to the Mayfield Drain 
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Collect water from the proposed crossing and direct to independent drainage swales 

i 	Swales to have the capacity for detention I retention basins with 20 000 L capacity using drain 
blocks 

Direct drainage through vegetated median swale prior to discharge to Mayfield Drain 

i 	Monitor discharge point and include erosion control if required 

i 	Mulch and revegetate all batters as soon as possibleafter construction. 

HarveyRiver (Ch. 100 740) 

The Harvey River has been significant!y!tered from its orignaI state and is now managed as a Water 
Corporation drain rather than a natural watercourse Regardless, DoE wetland mapping undertaken 
after the road alignment ws identified, classified the river as a 'Conservation' category wetland. The 
river flows westerly to the Peel Harvey Estuary.  

Specific drainage management FeqUirements over this section include: 

i 	No direct discharge from crossing to the Harvey River 

Collect water from the proposed bridge crossing and direct to independent drainage swales 

Swales to have the capacity for detention I retention basins with 20 000 L capacity using drain 
blocks 

Direct drainage to Harvey River via overland flow 

) 	Include erosion control at discharge point 

- 	 i 	Mulch and revegetate all batters as soon as possible after construction. 

Reserve 13987, supporting Declared Rare Flora Caladenia huegelii (Ch. 100 800 - 101 250) 

Reserve 13987 is located near the Harvey River in the Shire of Waroona. The reserve supports a 
-, 	 population of Declared Rare Flora Caladenia huegelii, which is listed as Endangered under the EPBC 

Act. 

Specific drainage management requirements over this section include: 

i 	Drain the road to independent roadside swales to ensure no direct discharge to adjacent 
vegetation 

Vegetate roadside swales and road reserve with native species 

Roadside swales to have the capacity as detention basins with 20 000 L capacity using drain 
blocks 

Minimise clearing of vegetation within Reserve 13987. 
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Table I 	Summary of Wetlands Impacted by the Peel Deviation Alignment 

Wetland ID Total Area (ha) Wetland General Description EPP 	Comments 
Number Wetland affected Type of Wetland Condition wetland 
(Figure 4) Area (ha) and % of 

'H•ll i 	e a, (Hill, et al, 1996) (1992 
total and/or 

2004) 

21 4.44 1.07 (24.1%) Sumpland (Resourde 
Enhancement 

22 	9.99 	1.00 (100.') - Floodplain 	ConserJation 	 Serpentine River fringes Impact of bridge crossing 
I / 	\ 	 recognised in Peel Deviation approval 

23 	97.23 	0.40 (0 4 )i  River 	Conservation 	 Serpentine River fringes Impact of bridge crossing 
recognised in Peel Deviation approval 

24 	152325 	1 49(0 8%) Hi'gh Land 	Dry land 

25 185071 34 399 13 Palusplain Multiple Use 
0.2%) 

26 1.22 0.75(61.5%) Sumpland Resource 
Enhancement 

27 10.23 0.79 (7.7%) Not Not Assessed EPP 	Nambeelup Brook. Alignment previously shifted east to 
Assessed Wetland 	minimise impact on watercourse and avoid 1992 EPP 

(2004) 	wetland 

28 3.75 0.33 (8.9%) Palusplain Conservation EPP 
Wetland 
(2004) 
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Wetland ID 	Total 	Area (ha) Wetland 	General Description 	EPP 	Comments 
Number 	Wetland 	affected Type 	of Wetland Condition 	wetland 
(Figure 4) 	Area (ha) 	and % of 

(Hill et a!) 	(Hill, et al, 1996) 	(1992 
total and/or 

2004) 

40 	 1.47 	0.75 (51.3%) Dampland 	Not Assessi 

41 	 2.15 	0.96 (44 6%) SumplandotAssed 	 — 

42 	0.63 	0.03 (5%) 	Surp1and 	Not Asssed 

43 	818 	019 (2c)t  Sui1and &iNotAsssed 

44 	3.32-Uro9(s%)! Dmpd 6  Not Assssed 

45 0.16 1 O' 5 IfaTiad 	Not Assessed 

46 0.27 0 	(.4°/Wmpland  Not Assessed 

47 16 47 415 ( 	8%) Sumpland Not Assessed 	 South of Herron Point Road 

48 0.07 0.002 (3.7%) Dampland Not Assessed 

49 0.04 0.03 (63%) Dampland Not Assessed 

50 2.93 1.81 (61.9%) Dampland Not Assessed 

51 0.09 0.05 (57.4%) Dampland Not Assessed 

52 1.22 0.69 (56.5%) Dampland Not Assessed 

53 3.16 1.01 (32%) Dampland Not Assessed 

54 0.43 0.35 (79.5%) Sumpland Not Assessed 

55 0.08 0.08(100%) Sumpland Not Assessed 
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4.2 	Vegetation Management Strategy (Proponent's Commitment 7, 8 and 9) 

4.2.1 Background 

The management of remnant vegetation within the project area during construction of the Peel Deviation 

is important to ensure that clearing is appropriate for the safe and efflcent construction and operation of 

the road, and that the maximum extent of the existing remnant vegetation remains undisturbed. Based 

on the Preliminary Concept Main Roads estimated that construction of the Peel Deviation would require 

the clearing of 66 ha of native vegetation. This Vegetation Manement Strategy will be carried out in 

conjunction with the Drainage Managenient Strategy. 

This vegetation management strategy has been prepared to fulfil the rèquirements of Main Roads 

Commitment 7 in respect to the management of vegetation during the construction of the Peel Deviation. 

Complementary vegetation issues regarding dieback and weed management (Sub-section 9), rare flora 

(Sub-section 3), foreshore management (Sub-section 12), and landscaping and rehabilitation (Sub-

section 10) should be read in conjuncon with this section. 

4.2.2 	EPA Objectives: 

III 	Minimise the area of vegetation cleared during construction to the minimum required for road 

construction and congruent with Austroads standards; and 

Ensure that impacts on Declared Rare and Priority Flora species (as listed at the time of 

construction) are adequately identified and minimised during construction. 

4.2.3 	Project Site 

The majority of the Peel Deviation alignment has been cleared for agriculture or supports 'parkland 

cleared' vegetation (Figure 4 and 5). Significant areas of remnant native vegetation are located at: 

MRS Boundary to Stock Road (Ch. 56 850 - 58 100) supporting Banksia - Eucalyptus marginata 

woodland 

Lot 54 Stock Road (Ch. 58 800 - 60 600) supporting Banksia - Eucalyptus woodland 

Serpentine River crossing (Ch. 63 000 - 63 200) 

Lot 920 and Lot 907 north of Lakes Road (Ch. 63 200-63800) supporting Kunzea ericifolia / 

Jacksonia furcellata heath 

Loc 1409 north of the Mayfield drain (Ch. 98 150— 98 700) supporting Threatened Ecological 

Communities (vegetation units 3a and 3b) 

Reserve 13 987 at the Harvey River (Ch. 100 800— 101 250) supporting Kunzea ericifolia / 
Jacksonia furcellata heath and Declared Rare Flora Caladenia huegelii 

State Forest 16 section (adjacent to the proposed Treasure National Park) (Ch. 101 850— 110 

350) supporting Banksia - Eucalyptus marginata woodland and E. gomphocephala - Agonis 

flexuosa woodland. 
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4.2.4 Vegetation Management 

The following section details vegetation management measures to be followed during the development of 

the project. These measures will be followed during final project design stage, be included into the 

project Technical Specification and be complied with during road construction activities. Vegetation 

management during roadworks will be conducted in association with the Dieback Management Strategy 

and Construction Management Strategy. Management measures shallincIude the following actions: 

1 Design the road drainage to avoid locating drainage bas and/ or structures within areas of 

remnant vegetation. 

2 Where practical select bridge design and constrLlction methods to avoid clearing of river floodplain 

and foreshore areas. 

3 Where practical utilie existing cleared areas for locating site access, site offices and 

infrastructure, and laydown areas. 

4 Minimise clearing for roadworks as far as practical for the safe construction and operation of the 

road. 

5 Restrict clearing to a maximum of 2m from the edge of earthworks. 

6 Damage to existing remnant vegetation will be avoided as far as is practicable. 

7 The installation of temporary fencing to define works areas, protect significant trees and avoid 

unnecessary impacts on remnant vegetation within and beyond the road reserve. 

8 Prior to the start of any logging or clearing operations the clearing line will be clearly marked on the 

ground and this should be checked by Main Roads to ensure that it is correct. 

9 Trees of particular significance within the clearing line to be conserved will be clearly marked prior 

to the commencement of logging or clearing. 

10 Mature trees especially will be conserved as far as practicable and will not be disturbed for 

temporary works such as access tracks, spoil areas or site offices. 

11 Vehicles and equipment will not be parked or driven over tree roots. 

12 Trees to be removed will be felled in a manner that ensures they fall within the approved clearing 

area. 

13 Prior to the commencement of roadworks the Forest Products Commission will be requested to 

remove all plantation pine trees from the road reserve within the State Forest 16 (Ch. 56 250- 

64.300) section of the alignment. 

14 Apart from plantation pine trees, all other salvageable timber will be collected and made available 

for re-use. Main Roads will liaise with CALM to determine what approvals or permits may be 

required. Main Roads should consider the salvage of other vegetation, including the transplanting 

of zamias and balgas, during project development. 

15 Machines used for pushing and heaping operations shall be fitted with root rakes or similar 

equipment and operated in a manner such that as little soil as possible is removed and heaped 

with the cleared vegetative material. 
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16 	All other cleared vegetation unsuitable for re-use will be reduced in size by chipping, splitting, 
cutting, mowing, slashing, grinding, etc and the resulting chipped material spread evenly over the 
source area. 

The average woodchip grade size will be between 15 mm —50 mm, with no individual pieces 
greater than 100 mm. No woody or herbaceous weed species will be included with the chipped 
material. Chipping of vegetation will be carried out within seven 6aysof cutting. 

17 	No burning of cleared vegetation will be permitted within thepróject site. 

18 	No additional clearing will be permitted within Strite Forest 16 to provide site access. 

19 	Any damage caused by the Alliance Team to vegetation landforms or fauna habitat outside of the 
works area will be rehabilitated at the Controctor s cost If environmental damage beyond the 
works area is identid Main Roads will withhold the payment of monies due to the Contractor,  
where the extent ofdamage exceeds $5 000, determined at the following rates: 

For damaged trees greater than 3m in height - $2 000 each. 

For damaged trees and shrubs up to 3m in height - $750 each. 

i 	For damaged grassland, open soil areas, rock faces and landforms, and habitats in general - 
$15 per square metre. 

20 	Rehabilitation work shall be carried out under the direction of an approved professionally qualified 
environmental consultant engaged by the Alliance Team. Alternatively, an environmental officer 
employed by Main Roads may be available to direct the work at the Contractor's cost. 

21 	In the event that the Alliance Team: 

does not undertake, partially completes, or fails to complete rehabilitation measures within a 
reasonable time period, or 

cannot achieve a sufficient degree of rehabilitation to provide a comparable environment to 
that which existed immediately prior to the damage occurring, 

Main Roads may arrange for outstanding work to be completed by others at the Alliance Team's 
cost. 

4.2.5 	Additional Investigations 

No additional investigations in respect to vegetation management for this project are required. 

4.3 	Dieback and Weed Management Strategy (Proponent's Commitments 10) 

4.3.1 Background 

The management of dieback during the construction of the Peel Deviation project is necessary to ensure 
that the soil borne pathogen (Phytophthorà cinriamomi) is not inadvertently and unnecessarily spread 
within, and beyond the project area. 

It should be recognised that dieback hygiene measures also fulfil the requirements of weed control 
measures and effectively act to minimise the inadvertent spread of weed species throughout, and 
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beyond, the site. For this reason dieback management and weed management measures have been 
incorporated together for this road project. 

In addition to dieback and weed control measures, weed management will be required in areas where 
weeds are currently present. Weed management will be undertaken using of chemical and mechanical 
control of weeds before, during and after roadworks. 

The dieback management proposed in the following section is based on the requirements detailed in the 
Draft Protectables Protocol of the Minister for the Environment s Dieback Consultative Council and 
recent discussions with CALM regarding remnant vegetation within the project site. 

This Dieback Management Strategy has been prepared to comply with the requirements of Main Roads 
Commitment 10 in respect to the management of dieback for the Peel-Deviation project. 

4.3.2 	Project Site 

Most of the Peel Deviation alignment traverses cleared farmland. The proposed road alignment was 
assessed using aerial photography tp identify areas of remnant native vegetation requiring dieback (and 
weed) management based on the vegetation type, size and susceptibility to the dieback fungus 
(Phytophthora cinnamomi) and weed management. Although sections of the site occurring on limestone 
based soils are not believed to be prone to dieback, weed management is considered necessary in these 
areas and as such these sections of the alignment are also considered. 

Assessment of the site remnant vegetation and consultation with CALM identified the following areas as 
requiring specific dieback (and/or weed) management: 

i 	Lot 54 Stock Road (Ch. 58 800 - 60 600) supporting Banksia - Eucalyptus woodland 

Serpentine River crossing (Ch. 63 000 - 63 200) 

i 	Lot 920 and Lot 907 north of Lakes Road (Ch. 63 500 -64 000) supporting Kunzea ericifolia / 
Jacksonia furcellata heath 

Loc 1409 north of the Mayfield drain (Ch. 96 700 - 97 250) supporting Threatened Ecological 
Communities (vegetation units 3a and 3b) 

Reserve 13 987 at the Harvey River (Ch. 100 800- 101 100) supporting Kunzea ericifolia / 
Jacksonia furcellata heath and Declared Rare Flora Caladenia hue ge/il 

State Forest 16 section (adjacent to the proposed Treasure National Park) (Ch. 103 100- 108 
800) supporting Banksia - Eucalyptus marginata woodland and E. gomphocephala - Agonis 
flexuosa woodland. 

The remainder of the project site has either been cleared of native vegetation, supports scattered 
parkland vegetation in heavily disturbed areas or supports vegetation not susceptible to dieback. 

4.3.3 	Dieback Management 

The dieback status of vegetation over the site is necessary to accurately identify dieback boundaries and 
specific management requirements. The validity of dieback mapping is generally limited to a 12 month 
period, and for this reason and the expected delay to road construction precludes conducting a detailed 
dieback survey at this time. 

Peel Deviation Project 	 25 
Environmental Management Strategies 



The following section details dieback management measures to be initiated during the development of 

the project. 

1 The dieback status of the site vegetation will be determined during the project final design phase 

and/or within twelve (12) months of the commencement of roadworks. The mapping shall be 

conducted by an experienced dieback interpreter and give specific consideration to the areas of 

remnant vegetation listed at Section 2.0 above. 

2 A Construction Dieback Management Strategy will beprepa red and implemented based on the 

dieback mapping and the following management measures. The Construction Dieback 

Management Strategy will be incorporated into the Peel Deviation Construction Management 

Strategy. 

3 The dieback status of construction materials and their dieback status will be considered as part of 

the Construction Dieback Management Strategy. 

4 Dieback management will be considered for all pre-construction activities including ground survey, 

geotechnical investigations and service relocations. 

5 Dieback training will be uicluded in site inductions for the Alliance Team and sub-contactors. 

6 The dieback status of each section of the project area will be clearly marked on the project design 

plans. 

7 The dieback status of sections of the project site will be clearly marked on the ground prior to the 

start of roadworks. 

8 All clearing and topsoil stripping operations in dieback susceptible vegetated areas will occur under 

dry soil conditions. 

9 Plant and machinery cleandown is to be conducted: 

.i 	Prior to arrival and prior to departure from the project site; 

When moving from dieback infected sections to dieback free sections; and 

When moving from dieback uninterpretable sections to dieback free sections. 

10 Cleandown will consist of brushing, gouging and/or scraping to remove any compacted soil or plant 

material, accompanied and followed by jetting with compressed air such that all soil and plant 

residue is removed. 

11 When working on the natural ground surface, under wet soil conditions, wash down stations are to 

be installed and utilised. 

12 Wood chips and any other vegetation, which has been sourced from infected or uninterpretable 

areas, should only be re-used in those areas. 

13 Stripped topsoil shall be respread in its source area only and not transported to other sections of 

the alignment. 

14 Any spoil that is taken from the dieback infected or dieback uninterpretable areas will be disposed 

of in an area of similar dieback status and/or as approved by CALM. 

15 Weed infested topsoil taken off-site to landfill shall be buried beneath at least I m of clean fill 

material. 
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16 	Once embankment foundation has been laid and has been covered, or in the case of sections of 

cut once the in-situ subgrade has been covered, as long as vehicles and machinery do not travel 

beyond the works area i.e. off the formation, no further dieback cleandown is required. 

17 	The location of culverts will be carefully selected where dieback only occurs on one side of the 

proposed roadway. Culverts should drain water from like to like areas of dieback status or dieback 

free/uninterpretable to dieback infected areas. 

18 	Entry points in to the road reserve should be minimised in dieback uninfected areas. 

4.3.4 	Additional Investigations Reqwred 

As noted above detailed site dieback mapping of the project site is required at the final design stage of• 

project development. This mapping is to form the basis of a Construction Dieback Management 

Strategy, which will be incorporated in to the Peel Deviation Construction Management Plan. 

It should be recognised that dieback mapping is valid for a 12 month period before rechecking of 

boundaries are required. 

4.4 	Rehabilitatioh and Landscaping Strategy (Proponent's Commitment 11) 

4.4.1 Background 

As part of the development of the Peel Deviation Main Roads will rehabilitate and revegetate suitable 

areas of the road reserve. The revegetation works have been considered in the Vegetation 

Compensation Package for the section of alignment south of the Harvey River as required under 

Ministerial Condition 9. The Vegetation Compensation Package is currently being negotiated between 

Main Roads, CALM and DoE. It is expected that rehabilitation of the road reserve will provide an 

increase in vegetation of some 85 ha within the project area. Revegetation works will be developed with 

consideration of the availability of suitable land within the road reserve taking into account road 

infrastructure (carriageways, drainage structures, noise walls/bunds, multiple use paths and other service 

infrastructure) and, traffic and safety requirements. 

This Revegetation and Landscape Strategy (RLS) has been prepared to comply with the requirements of 

Main Roads Commitment 11 in respect to the development of the Peel Deviation project. The RLS will 

form the basis of detailed Revegetation and Landscape Plan, which will be developed during the detailed 

design phase and implemented during the construction and post-construction phases of the project. 

This management strategy is complementary to, and supplements the 

Vegetation Management Strategy 

Dieback and Weed Management Strategy, and 

Drainage Management Strategy 

prepared for the project. 
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4.4.2 	Specific Revegetation Objectives 

It should be recognised that the RLS is a compromise of the various, and sometimes competing, 

objectives of road and roadside vegetation management. This RLS has been prepared with 

consideration of the following objectives: 

, 	The use of locally occurring indigenous plant species 

i 	The re-creation of native vegetation to off-set clearing impacts 

i 	To provide an appropriate 'clear zone' from existing vegetation with a stem diameter greater than 

150 mm from the edge line of the road based on Main Roads standards - Vegetation Control (Doc. 

No. 6707/045) 

o 	To provide an appropriite 'c!ear zone' from new vegetation with a stem diameter greater than 100 

mm from the edge liie of the road based on Main Roads document Vegetation Placement within 

the Road Reserve (Doc. No. 6707,!022) 

The provision of appropriate safe sight distances at intersections 

i 	To enhance existing native vegetation within the road reserve not impacted by proposed 

roadworks 

) 	Maintain significant viewsheds from the road 

The development of strategic vegetation linkages between areas of remnant native vegetation 

within and adjacent to the road reserve 

To utilise the existing seed store in topsoil removed for roadworks where possible 

The translocation of grass trees and zamia palms to outside of the works area and 'clear zone' 

where practical 

The utilisation of vegetation as part of site erosion control 

The creation of vegetation screens at residential areas and isolated houses located in close 

proximity to the proposed road 

The use of chemical and mechanical control of weeds before, during and after roadworks. 

Main Roads, through its Alliance Contractor will manage the revegetation and landscaping process to 

achieve the above requirements in accordance with Main Roads guidelines and specifications for 

Rehabilitation and Landscaping works, as detailed in: 

Related Environmental Guidelines 

Revegetation Planning and Techniques (Doc. No. 6707/031) 

i 	Vegetation Placement within the Road Reserve (Doc. No. 6707/022) 

Related Environmental Briefs 

Project Revegetation Plan (Doc. No. 6707/032) 

Revegetation Design (Doc. No. 6707/033) 

Landscape Design (Doc. No. 6707/021) 

Visual Impact Assessment (Doc. No. 6707/020) 
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Related Specifications 

Specification clauses that relate to revegetation works can be found within the following Main Roads 
Tender Document Process (TDP) standard contract specifications: 

Clearing (Section 301) 

Earthworks (Section 302) 

i 	Borrow Pits (Section 303) and 

i 	Revegetation and Landscaping (Section 304). 

4.4.3 	Project Site 

The Peel Deviation alignment essentially traverses cleared farmland or parkiand cleared land with small 

patches of remnant vegetation as shown at Figure 6. 4reas of better quality (less disturbed) remnant 
vegetation occur at the locations listed below. 

11 	MRS Boundary to Stock Road, (Ch. 56 850-58 100) supporting Banksia - Eucalyptus marginata 
woodland. 

Road reserve section adjacent to Stock Road (Ch. 60 300 - 62 400), including Lot 73, supporting 
Jarrah I marri / Casuarina woodland 

Peel Regional Park, reserve north of Serpentine River Crossing (Ch. 62 400-63 000) west of 
Peel Deviation Alignment 

i Reserve 44 986 (Ch. 62 900), north east of Serpentine River Crossing, west of Peel Deviation 
Alignment 

III Lot 920 and Lot 907 north of Lakes Road (Ch. 63 500 - 64 000) supporting Jarrah I Marri / 
Flooded Gum I Casuarina woodland 

11 Lot 219 Lakes Road (Ch. 64 700— 65 300), EPP (1992 and 2004) wetland 

11 Peel Regional Park, Nambeelup Brook (Ch. 66 400) 

i Peel Regional Park, Lot 193, north of Pinjarra Road (Ch. 71100), west of Peel Deviation 
Alignment 

II Loc 1409 north of the Mayfield drain (Ch. 96 700 - 97 250) supporting Threatened Ecological 
Communities (vegetation units 3a and 3b) 

10 Loc 1508 (Ch. 97 600-98 400) 

Peel Regional Park, Reserve 13 987 at the Harvey River (Ch. 100 800— 101 100) supporting 
Kunzea ericifolia I Jacksonia furcellata heath and Declared Rare Flora Caladenia hue ge/il 

11 State Forest 16 section (proposed Treasure National Park) (Ch. 103 100— 108 800) supporting 
Banksia - Eucalyptus marginata woodland and E. gomphocephala - Agonis flexuosa woodland, 
and areas of pine plantation. The pine trees will be removed prior to roadworks and the road 
reserve rehabilitated with native plant species. This section also includes small severed portions 
of pine plantation at Ch. 106 700 and Ch. 107 900 and the limestone quarry on Location 57 (Ch. 
108 900-109 900). 
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4.4.4 	Strategic Revegetation Works 

The Rehabilitation and Landscape Strategies to be developed for the project will give specific 
consideration to creating strategic vegetation linkages as shown at Figure 7. These strategic vegetation 
linkages will provide a connection between currently isolated islands of remnant vegetation and also 
complement the Vegetation Compensation Package for the section of the road south of the Harvey 
River. Strategic vegetation linkages should be developed for the followfrtg sections of the Peel Deviation: 

i 	Revegetation of previously disturbed areas of Lot 73 Stck Road (Ch. 61 500 - 62 700) 

i 	Reserve 44 986 to Lot 920 & 907 (Ch. 62 900— 64 000) 

i 	Lot 219 Lakes Road wetland to Nnibeelup Brook (Ch. 65 300 — 66 400) 

i 	Between the remnant vegetation in Loc 1508 to the Harvey River (Ch. 98 400— 100 800); and 

i 	Between the Harvey River and the McLarty Management Priority Area (proposed Treasure 
National Park) (Ch. 100 800 - 106 800), on both the eastern and western side of the Peel 
Deviation Alignment. 

4.4.5 	Viewsheds and Vegetation Screening 

Viewsheds and significant visual features will be identified during the Visual Assessment, conducted in 
accordance with Main Roads standard brief Visual Impact Assessment (Doc. No. 6707/020) to be 
conducted during the detailed design phase. Maintenance of viewsheds to visual features will be 
incorporated into the detailed Revegetation and Landscape Strategies by selective revegetation using 
open non-vegetated sections and/or lower story species mixes. 

It is suggested that revegetation plantings are developed to maintain viewsheds to the following 

topographic features: 

i 	Limestone ridge at the northern section of the project area - Stock Road section 

Watercourses - Serpentine River, Nambeelup Brook, Murray River and vegetated wetlands in 
close proximity to the highway 

Darling Scam - from various locations along the alignment 

Limestone ridge at the southern end of the project area - Clifton and McLarty Management Priority 

Areas; and 	 - 

, 	Intermittent and infrequent views to adjacent farmland —from various locations along the highway. 

The need for visual screening at residential areas and isolated residences through the rural area located 
in close proximity to the proposed road will be assessed in accordance with the Main Roads standard 

brief Visual Impact Assessment (Doc. No. 6707/020). Revegetation design measures to minimise 

potential visual intrusion on adjoining landholders will be defined during the design process and 
incorporated into the Revegetation and Landscape Plans. 

4.4.6 	Additional Investigations I Studies 

This Revegetation and Landscape Plan will be used as the basis to develop detailed Rehabilitation and 
Landscape Plans for the Peel Deviation during the detailed design phase of the project. 

A Visual Impact Assessment of the road alignment will be conducted during the detailed design phase 
and the outcomes of this assessment will be incorporated into the Rehabilitation and Landscape Plan. 
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4.5 	Fauna Management Strategy (Proponent's Commitment 12) 

4.5.1 	Background 

This Fauna Management Strategy has been prepared to address the issue of fauna management during 
the operation of the Peel Deviation section of the New Perth Bunbury Highway. This report details fauna 
management strategies to be initiated during the design, construction and operation of the highway, 
fulfilling the requirement of Main Roads Commitment 12 in respect to the project. 

This strategy has been prepared based on: 

Current listing of threatened fauna undar the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1699 

i 	Current listing of Scheduled fauna under the WA Wildlife Conservation (Specially Protected Fauna 
Notice) 2004 

i 	The fauna survey conducted by Ecologia Environmental Consultants (1996) and recent (2004/2005) 
opportunistic observation during site investigations 

The targeted threatened fauna survey conducted by Biota Environmental Sciences (2006) 

- Observations of fauna, and fauna movement corridors in the project area 

The nature of remnant vegetation adjacent to the alignment and its fauna habitat value 

Discussions with an officer from the Department of Conservation and Land Management; and 

Previous experience with fauna and highway interface management. 

In addition, this strategy incorporates Best Practice Management measures utilised throughout Australia 
to manage and minimise potential vehicle / fauna interfaces during the operation of the highway. 

Recommended fauna management measures are complemented by the other environmental 
management measures prepared for the project including the Foreshore Management Strategy, 
Vegetation Management Strategy, Construction Management Strategy and Rehabilitation and 
Landscape Strategy prepared for the project. 

4.5.2 	EPA Objectives: 

To minimise and mitigate impacts on the environment by: 

Ensuring impacts on protected fauna (as listed at the time of construction) are adequately identified 
and minimised during construction; 

i 	Minimising impact to terrestrial fauna; and 

Providing fauna migration pathways at Nambeelup Brook and State Forest areas. 

4.5.3 	Project Site 

The majority of the Peel Deviation alignment traverses land that has been cleared for agriculture or 

supports 'parkland cleared' vegetation. Although not considered ideal fauna habitat, populations of 
kangaroos are expected to occur in relatively low density over the central section of the alignment 
through the farmland section. Some significant areas of remnant native vegetation occur within 
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undeveloped road reserve but most of these will be lost through road construction activities. The State 

Forest section at the southern extent of the alignment provides good quality fauna habitat. 

The alignment crosses the major watercourses of the Serpentine River, Nambeelup Brook, Murray and 

Harvey Rivers in addition to numerous Water Corporation and minor farm drains. Black Lake occurs 

950m to the west, and Geogrup Lake occurs 1880 m to the west of the alignment at its closest point. 

The fauna survey conducted for the Peel Deviation in 1995 recorded three native and three introduced 

mammal species, 73 species of bird, 20 reptiles and three arnphbiati species over the project area. On 

the basis of literature searches and known habitat preferences the project area may support up to 21 

native and six introduced species of mammal, 174 birds, 58 reptiles, 16 frog and six fish species. 

Observations of the project site over several years has showri significant numbers of Western Grey 

Kangaroo (Macropus fulig'nosus) and their movement corridors in the State Forest 16 section of the 

alignment (Ch 102 80— 109 400) In May 2005 in excess of 70 recently utihsed movement corridors 

were observed over the 4km section of alignment adjacent to Doman Road. The kangaroos shelter in 

the forest and pine plantation duririgdhe day and move to access the water source east of Doman Road 

at night. Similarly, numerous nbrth-south fauna movement corridors have been observed between areas 

of pine plantation and Tuart woodland in State Forest 16. These historic kangaroo movement paths will 

be severed by the construction of the Peel Deviation. 

Experience from other greenfield' road projects shows that, although kangaroos habituate, to some 

extent existing roads, new road projects result in significant impacts on existing populations, particularly 

where their movement corridors are intersected or severed. Consequently, management of kangaroos 

and maintenance of their movement corridors over the southern section of the Peel Deviation, from the 

Harvey River to Old Coast Road is considered essential. 

The original fauna survey conducted by Ecologia Environmental Consultants (1996) also identified the 

presence of Common Brushtail Possum (Trichosurus vulpecula) and Emu (Dromaius novaehollandiae) in 

the State Forest 16 section of the alignment. 

Based on an assessment of the project site and its environs, fauna survey and observations site fauna 

management measures are focused on the following locations: 

, 	Major watercourse crossings - Serpentine River, Nambeelup Brook, Murray River and Harvey River; 

MRS Boundary to Stock Road (Ch. 56 850 - 58 400) supporting remnant woodland of good 

condition; 

Loc 1409 north of the Mayfield drain (Ch. 96 680-97 450) supporting Threatened Ecological 

Community (Vegetation Type 3b); and 

o 	The section of the alignment from Reserve 13 987 through State Forest 16 to Old Coast Road (Ch. 

100 800 — 109 800). 

The recommended fauna management strategies detailed at Section 4.5.6 are focused on these areas. 

The plan also provides for additional monitoring during the early stages of road construction activities to 

identify other areas where specific fauna management measures require installation, particularly through 

the farmland and special rural areas. 
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4.5.4 	Listed Protected Fauna 

The Environment Protection and Biodiversity Conse,vation Act 1999 lists fauna based on the following 
criteria: 

Extinct A native species is eligible to be included in the extinct category at a particular time if, at 

that time there is no reasonable doubt that the last member of the species has died 

Extinct in the wild" "A native species is eligible teL's included in the extinct in the wild category ata particular 
time if, at that time: 

(a) 	it is known only to survive in cultivation, in oiptivity or as a naturalised population 
well outside its past range: or 

(hi 	ii his not been ro ordud in its enown and/or expected habitat at appropriate 
so isons anywhere in its 	range despite exhaustive surveys over a time frame 
ippropriate to its lifelc,iclo and form 

Critically endangered* A native species is eligible to be included in the critically endangered category at a 

particular time if, at that time, it is facing an extremely high risk of extinction in the wild in the 

immediate future, as determined in accordance with the prescribed criteria" 

Endangered" "A native species is eligible to be included in the endangered category at a particular time if, 

at that time: 

it is not critically endangered; and 

it is facing a very high risk of extinction in the wild in the near future, as determined in 

accordance with the prescribed criteria" 

Vulnerable* "A native species is eligible to be included in the vulnerable category at a particular time if, 
at that time: 

it is not critically endangered or endangered; and 

it is facing a high risk of extinction in the wild in the medium-term future, as 
determined in accordance with the prescribed criteria." 

Conservation dependant "A native species is eligible to be included in the conservation dependent category at a 

particular time if, at that time, the species is the focus of a specific conservation program, the 

cessation of which would result in the spec7es becoming vulnerable, endangered or critically 

endangered within a period of 5 years." 

Species in categories marked with an asterisk (*) are considered matters of national significance under 
the EPBC Act. 

The Wildlife Protection (Specially Protected Fauna) Notice 2004 lists fauna based on the following 

criteria: 

Conservation Code Description 

Schedule 1 "...fauna that is rare or likely to become extinct, are declared to be fauna that is in need of 
special protection." 

Schedule 2 "...fauna that is presumed to be extinct, are declared to be fauna that is in need of special 
protection." 

Schedule 3 "...birds that are subject to an agreement between the governments of Australia and Japan 
relating to the protection of migratory birds and birds in danger of extinction, are declared to 
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be fauna that is in need of special protection." 

Schedule 4 	 "...fauna that is in need of special protection, otherwise than for the reasons mentioned [in 
Schedule 1 —3]" 

In addition to these species with a formal gazetted conservation stht'us. CALM also maintains a Priority 

list of species that are restricted, vulnerable or too poorly kntwn to be considered for gazetting. These 
species have no special protection, but their presence would normally be considered and require further 
survey and evaluation of conservation status before considerfion can be given to declaration as 

threatened fauna. 

Conservation Code 

Priority 1 

Priority 2 

Priority 3 

Description 

Taxa with few, poorv kriowi popuaons on threatened lands 

Taxa ,ith fe'i, poorlkown populations on conservation lands. Taxa which are known from 
fex specinie ris or sight records from one or a few localities on lands not under immediate 
threat at habitat destruction or degradation, e.g. national parks, conservation parks, nature 
reserves, State forest, vacant Crown Land, water reserves, etc. 

Taxa which are known from few specimens or sight records, some of which are on lands not 
under immediate threat of habitat destruction or degradation. 

Priority 4 	 Rare taxa. Taxa which are considered to have been adequately surveyed and which, whilst 
being rare (in Australia), are not currently threatened by any identifiable factors. These taxa 
require monitoring every 5— 10 years. 

A search was conducted of CALM's rare fauna database in December 2004, which identified 14 fauna 
species listed under the Wildlife Protection (Specially Protected Fauna) Notice 2004 as potentially 

occurring in the project area. These species comprised four marsupial, nine bird and one insect species 

as listed below: 

Mammals 

Chuditch (Dasyurus geoffroii) - Schedule I 

o 	Numbat (Myrmecobius fasciatus) - Schedule I 

Western Brush Wallaby (Macropus irma) - Priority 4, and 

, 	Quenda (Isoodon obesulus fusciventer) - Priority 5 

Birds 

Sooty Albatross (Phoebetria fusca) - Schedule I 

Baudin's Black-Cockatoo (Calyptorhynchus baudinii) - Schedule I 

Carnaby's Black-Cockatoo (Calyptorhynchus latirostris) - Schedule I 

Peregrine Falcon (Falco peregrinus) - Schedule 4 

i 	Forest Red-tailed Black-Cockatoo (Calyptorhynchus banksil naso) - Priority 3 

i 	Masked Owl - SW spp. (Tyto novaehollandiae novaehollandiae) - Priority 3 

i 	Australian Bustard (Ardeotis australis) - Priority 4 

Hooded Plover (Charadruis rubricollis) - Priority 4, and 
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i 	Eastern Curlew (Numenius madagascariensis) - Priority 4. 

Insects 

Graceful Sunmoth (Synemon gratiosa) - Schedule I 

Four fauna species are listed under the EPBC Act potentially occur within the project area. Three of 
these species are also listed under the Wildlife Protection (Specially Protected Fauna) Notice 2004, as 
above. These species comprised two mammal and two birds as listed below: 

Mammals 

Chuditch (Dasyurus geoffroii) - Vulnerable 

Western Ringtail Possum (Pseudocheirus occidentalis) Vulnerae 

Birds 

Baudin's Black-Cockatoo (Cafyptorhynchus baudinü)—Vulnerable 

Carnaby's Black-Cockatoo (CalyptorhynGhus latimstris) - Endangered 

In addition to these species, the Rainbow bee-eater Merops ornatus is protected as a migratory species 
under the EPBC Act. Thisspecies is known to occur in the project area. 

Each of these species and the likely impact of the Peel Deviation on their populations are discussed 
below. 

Chuditch (Dasyurus geoffroI:) 

This species was identified in the Kooljerrenup Nature Reserve in 1992 and at Barragup in 1995. 
Chuditch have a patchy distribution throughout the southwest and are found in a variety of habitats 
including Jarrah-Marri forest where suitable hollow logs or den sites occur. They are a mobile nocturnal 
species with large home ranges (up to 15 km2) where they forage for insects, small birds and mammals, 
and carrion. 

The suitability of habitat to be impacted by roadworks, and the large home range of this species indicate 
that local populations will not be put at threat by the project. No evidence of this species was recorded 
during habitat assessments, searches for secondary signs or spotlighting within the project area (Biota 
2006). 

Numbat (Myemecobius fasciatus) 

Numbats are a diurnal (day active) mammal, which feed exclusively on termites and is very vulnerable to 
predation by cats and foxes. Numbats occur in a variety of habitats including woodland shrubland where 
it shelters in hollow logs, tree hollows and burrows. They are solitary and territorial animals having home 
ranges between 25 and 50 ha. They are solely dependent on termites as a food source and also require 
suitable dens. A single moderately certain Numbat observation was recorded at Barragup in 2002. 

Clearing for roadworks is not expected to impact on habitat suitable for Numbats. 

Western Brush Wallaby (Macropus Irma) 

The Brush Wallaby is a grazing mammal widely dispersed across the southwest from Kalbarri to Cape 
Arid, including the local area. They are found in open Jarrah woodland with suitable grazing sites 
including areas of low, cropped grass. The Department of Conservation and Land Management recorded 
a confirmed sighting of this species in the vicinity of the project area in 2002, when the remains of an 
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individual were found on one occasion in the Buller Nature Reserve, approximately 3.5 km east of the 

road alignment. Brush Wallaby are also expected to present in the State Forest 16 at the southern 
extent of the alignment. Fauna management measures for this section are discussed below. 

Quenda (Isoodon obesulus fusciventer) 

Quendas occur widely in the southwest from Guilderton to east of Espernce, with a patchy distribution 
through the Jarrah and Karri forest in dense scrubby or wetland vegetation. They often feed in areas of 
pasture and cropland close to dense vegetation cover. Although generally nocturnal they are also active 
in the day with home ranges from 2-7 ha. Quenda ptpulations have declined severely due to land 
clearing and predation by foxes but are considered to be common and relatively fast breeders It is 
regarded as vulnerable because of the loss of many other mammal species of similar size but has 
survived over a large part of its range and is not endangered. Itis now generally restricted to dense 

vegetation where it can avoid predation. 

There have been three sightings of this species in the project area: 

During preparation of the PER in 1996 by Ecologia Environmental Consultants at Nambeelup Brook 
and State Forest 16; 

A confirmed sighting was recorded by CALM in 2004, where an individual was sighted in the 
Barragup / Ravenswood region; and 

The recent remains of one individual were found in the Peel Deviation Road Reserve by GHD in 
spring 2004 approximately one kilometre south of the Peel Deviation I Kwinana Freeway Extension 

intersection. 

In respect to this species access for fauna movements along Nambeelup Brook and the other major 
watercourses will maintain existing fauna movement corridors along the riverine habitat. The loss of 
habitat for clearing for roadworks is considered to be minor, as significant stands of suitable higher-
quality habitat are located in the area. Hence, the project is not considered likely to have an adverse 
impact upon the Quenda populations in the project area. 

Western Ringtail Possum (Pseudocheirus occidentalis) 

Western Ringtail Possums are primarily restricted to peppermint woodlands and peppermint/tuart 
associations in near coastal areas in the south-west of Western Australia. They feed on leaves from 
peppermints, however when these are unavailable they feed on myrtaceous species. They are highly 
arboreal animals, and nest in a range of sites including low shrub thickets, sedges, tree hollows and 
dreys in tree canopies. The possums have relatively small home ranges (0.5 - 2.5 ha) which vary due to 

habitat type. 

The main determinant for suitable habitats of this species is the presence of peppermint Agonis flexusoa 

as the dominant tree as a component of the understorey of a Eucalypt forest or woodland. Habitat-based 

assessment and searches were carried out for evidence of Western Ringtail Possums in habitats that 
appeared suitable for the species, and only one confirmed record of this species was made during the 
survey (Biota 2006). This record comprised the remains of a dead Western Ringtail Possum, in the 
Pitman Road area, which is less than 3 km from a release site for a CALM translocation programme. 

Clearing required for the project is not expected to threaten the conservation status of this species. 

Peel Deviation Project 	 36 
Environmental Management Strategies 



Sooty Albatross (Phoebetria fusca) 

This relatively small, sooty-brown coloured Albatross regularly visits the pelagic environs beyond the 
continental shelf waters of South Australia, where it utilises the resources of the surface waters. It is 
however only an occasional visitor to the Western Australian coast. The Sooty Albatross breeds on 
islands located in the southern regions of the Indian and Atlantic Oceans. Clearing required for the 
project is not expected to threaten the long-term survival of this speciei 

Baudin's White-tailed Black Cockatoo (Calyptorhynchus SazidiniI) 

Baudin's White-tailed Black Cockatoo is endemic to the highe'r,rainfall region of south-west Western 
Australia Preferred habitats are temperate forests and woodlands dominated by Jarrah Eucalyptus 
marginata, Karri Eucalyptus diversicolor and fvlarri Corymbia calophylla. Baudin's Cockatoo typically 
breed further inland and further south than the project area, in Marri, Jarrah and Karn forests. They 

primarily venture to the coastal plain for foraging purposes. 

A flock of approximately ten (10) white-tailed black cockatoos were observed at distance within the 
project site during field investigations conducted by GHD during late 2004. Identification to species-level 
was not possible due to visual limitations associated with distance. Flocks of up to several hundred 

White-tailed Black Cockatoos are common in the Tuart woodland adjacent to the Old Coast Road. 

There was little evidence recorded of any significant use of the habitats of the project area by Baudin's 
Cockatoo (Biota 2006). 

Carnaby's White-tailed Black Cockatoo (Calyptorhynchus latirostris) 

Carnaby's Cockatoo is endemic to the south-west of Western Australia. Their preferred habitats are 
woodlands, forests and mallee areas. They are also regular visitors to pine plantations in the south-west 
of Western Australia. In the Lake Clifton area the roadside verges, remnant vegetation, Yalgorup 
National Park and the Doman Road and Coronation Road pine plantations contain known breeding and 
foraging habitat for the birds (Biota 2006). 

A flock of approximately ten (10) White-tailed Black Cockatoos were observed at distance within the 
project site during field investigations conducted by GHD during 2004. Identification to species-level 
however, was not possible due to visual limitations associated with distance. 

A targeted threatened fauna survey undertaken by Biota (2006) indicated that approximately 23 pairs of 
Camaby's Cockatoos were breeding within or adjacent to the planned highway corridor, and all nesting 
trees recorded were located in the Peel Deviation section of the project. Prior to this survey only a few 
breeding pairs had been recorded breeding in road verges in the Lake Clifton area (Biota 2006). 

Peregrine Falcon (Falco peregrinus) 

The Peregrine Falcon is considered a widespread though uncommon species occasionally observed 
throughout the southwest and other areas. The species was previously regarded as being under threat 
from egg shell thinning as a result of pesticide use, illegal hunting as a prey and capture for falconry and 
the caged bird trade. In WA the species is considered uncommon although secure and is gazetted 
mainly to protect it from illegal capture. It would make occasional use of the project area when hunting 
other birds and might breed in the taller trees but it prefers cliffs. The Peregrine Falcon would not be 

threatened as a species by the clearing of trees required for the project to proceed. 
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Forest Red-tailed Cockatoo (Calyptorhynchus banksll naso) 

This subspecies of the Red-Tailed Black-Cockatoo is restricted to the forests of the southwest. It requires 
suitable tree hollows to nest and breed and is totally dependent on Jarrah-Marri forest. This species has 
become threatened primarily through loss of habitat. 

Confirmed sightings of this species in the vicinity of the project area were recorded by the Department of 
Conservation and Land Management in 2004, whereby 20 individuis were sighted in the Goegrup Lake 

Nature Reserve. 

Field surveys of the project area indicated that approximately 17 pairs of Forest Red-tailed Black 
Cockatoos were breeding within or adjacent to the planned highway corridor (Biota 2006) Nest sites 
were recorded along the length of the planned corridor. Prior to this suriey there were no breeding 
records for this species in this part of the Swan Coastal Plain, and the species was thought to be mainly 

an irregular visitor. 

Masked Owl - SW spp. (Tyto novaehollandiae novaehollandiae) 

This is one of four sub-species of the Masked Owl, all of which roost and nest in tree hollows in heavy 
forests and hunt over opeFi woodlands over much of coastal Australia. The population of this sub-

species has declined in the southwest in recent years. 

CALM recorded a confirmed sighting of this species in the vicinity of the project area in 2001, when the 
remains of one individual were found in the Birchmont area. 

The loss of suitable habitat required for roadworks is not considered likely to threaten local populations of 

this species. 

Australian Bustard (Ardeotis australis) 

This bird species is uncommon and may occur in open or lightly wooded grasslands, especially tussock 
grasses, and open dry woodlands of mulga, mallee and heath. This species is normally nomadic and is 
common away from more heavily settled regions. Confirmed sightings of this species in the vicinity of the 
project area were recorded by CALM in 2002, when two individuals were sighted on two separate 

occasions in the Pinjarra I Blythewood region east of the peel Deviation. - 

The loss of suitable habitat as a result of clearing for roadworks is considered to be minor, as significant 
stands of suitable higher-quality habitat are located in the area. The project is not considered likely to 
have an adverse impact upon the Australian Bustard population. 

Hooded Plover (Charadruis rubricollis) 

This avian species occurs along the sandy beaches of the ocean, estuaries, coastal lakes and inland salt 
lakes, where it forages for invertebrates along the water's edge. It is an endemic species that is 

vulnerable to the disturbance of its habitat. 

CALM recorded confirmed sightings of this species in the vicinity of the project area in 1999 and 2000, 
when one individual was sighted in the Yalgorup National Park and two individuals were observed on the 

Peel Inlet respectively. 

Based upon habitat preference, it is considered very unlikely that the proposed roadworks clearing will 

adversely impact upon this species. 
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Eastern Curlew (Numenius madagascariensis) 

This avian species occupies the tidal mudflats, estuarine sand spits, mangroves, lakeshores and ocean 

beaches throughout the vast majority of coastal Australia. This species has been recorded in the Peel 
Inlet I Mandurah region on numerous occasions by CALM. Based on its habitat preference itis 

considered very unlikely that the project will adversely impact upon this species. 

Rainbow Bee-eater (Merops ornatus) 

The Rainbow bee-eater is relatively common in Western Australia, however is not common in eastern 

Australia, which is why it is listed under the EPBC Act 

In the south-west of Western Australia; the Rainbow-bee eater is found throughout most localities, 

including all of the Swan CostaLP?ain: but is absent from the heavily'Iorested deep south-west (Biota 

2006). The species occurs in lightly wooded, preferably sandy country near water, and visits in late 

August to early April (Biota 2006). 

Rainbow bee-eaters were recorded on sx occasions during the field survey of the project area, and the 

survey concluded that there was extensive breeding habitat for the species in adjacent areas (Biota 

2006). 

Graceful Sunmoth (Synemon gratiosa) 

This species has been recorded in a few locations from Wanneroo to Mandurah and is believed to be 

under great pressure from land development. In respect the Peel Deviation project, the loss of habitat 

likely to occur as a result of land clearing is considered to be minor, as significant stands of suitable 

higher-quality habitat are located in the area, and is not considered likely to have an adverse impact 

upon the Graceful Sunmoth. 

4.5.5 	Fauna Management 

The minimisation of impacts on existing fauna movement corridors and of potential fauna/vehicle 

collisions is the major objective of the proposed fauna management measures for the Peel Deviation 

project. 

The highway will inevitably result in the severance and restriction of current fauna movements and the 

proposed management measures are focused on providing a reduced level of fauna access and minimal 

numbers of larger mammals crossing the road. Small animals may utilise the planned drainage 

balancing pipes' to be installed as a component of the roadworks as additional fauna crossing points. 

The expected road reserve fencing, including fauna exclusion fencing and underpasses, will provide for 

the continued transit of fauna across (beneath) the road reserve. This is particularly relevant for 

kangaroo management over the Harvey River to Old Coast section of the project. 

The recommended fauna management measures will reduce the potential for kangaroo vehicle collisions 

but will not eliminate the risk entirely - this could only be achieved by installing fauna exclusion fencing 

along the entire road alignment, which is considered to be a relatively low risk and cost prohibitive. It 

should be recognised that there is a small risk of vehicle I kangaroo collisions on any road not 

surrounded by densely developed land throughout the region. 

Experience has shown that the most effective solution to manage kangaroo movements across new 

roads and reduce vehicle / kangaroo collisions is to utilise exclusion fencing to prohibit unmanaged 

transit. Exclusion fencing should be used in conjunction with suitable fauna underpasses (underground 
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culverts) to maintain some semblance of the historic movement and dispersal patterns to reduce the 

severance impact of the road. Although little scientific research has been conducted into the 

effectiveness of exclusion fencing and fauna underpasses in WA observations i.e. Busselton Bypass 

have shown their effectiveness in reducing fauna road kills and maintaining fauna dispersal. 

Fauna Exclusion Fencing 

Fauna exclusion fencing should be installed as per Main Roads "Guide to the Design of Fauna 

Underpasses' (2002) and be of the minimum standard described below: 

i 	Fence type: Galvanised mesh with a maximum 10 cm aperture such as commercial deer fencing. 

Plastic coated mesh is not recommendd as the plastic can be destroyed by fire leaving the 

underlying steel mesh susceptible to rusting- non plastic coated mesh is not galvanised; 

Height: suggested 1.5 ni minimum: 

, 	Apron: 0.3 m below ground to restrict animals burrowing under the fence; and 

o 	Fence turn-around - the fencing should be extended a minimum of 50m perpendicular away from 

the road unless otherwise noted. 

The fencing should include one way kangaroo escape races 'to allow for any kangaroos that may 

become trapped within the road reserve to escape to the adjacent land. These structures should be 

installed at each large fauna underpass site. 

It should also be recognised that as the Peel Deviation will be dedicated a 'Control of Access Highway' 

and consequently the remainder of the road reserve will be fenced to exclude uncontrolled pedestrian, 

vehicle and domestic stock access. Furthermore, noise walls will likely be constructed in some locations 

to further prohibit fauna movement. This to some extent will reduce uncontrolled kangaroo movements 

across the highway. 

Fauna Underpass Culverts 

Fauna underpass culverts should be 1.8 m2  or 2.1 m2  box culverts to encourage use by wallabies and 

kangaroos, preferably 2.1 m2  box culverts, although 3m x 3m is recognised as ideal. Smaller fauna 

underpass culverts should be a minimum of 600 mm diameter concrete pipes. 

Culverts should be located, if possible where existing low points in the topography minimise fill 

requirements. Where suitable cover is not available then the culvert should be excavated and the 

approaches constructed to provide a gently sloping access apron. Fencing should be installed to 

encourage access to the underpass and include 'one way kangaroo escape races'. 

Evidence suggests that the larger the culvert the more effective it is at encouraging fauna usage. 

Underpasses should be constructed the minimum length pradticable and include openings to provide 

light into the culvert. Underpass floors should be natural earth. 

The approaches to the underpasses, and bridge crossings, should be vegetated with dense native 

indigenous vegetation to provide suitable cover for fauna. 

Management measures for threatened fauna species 

Targeted threatened fauna surveys identified significant habitat of Carnaby's Cockatoo and Forest Red-

tailed Black Cockatoos within the project area (Biota 2006). Important feeding and breeding areas for 

these species of black cockatoos along the planned route of the Peel Deviation were identified in the 

following localities: 
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i 	Stock Road area 

Fiegert Road area 

Evans Road Drain area 

, 	Hill Road area 

Williamson Road area 

Doman Road area 

The management of threatened fauna species within the project area is important to ensure that the 

impact of the highway on these species is minimised. Management measures include: 

Prior to clearing commencing, there will be an appropriately timed re-inspection of hollows identified 

in the Biota (2006) survey as nesting sites for evidence of current use and to assess and confirm the 

significance of these hollows. This will be carried out from November— February to coincide with the 
breeding period of Carnaby's Cockatoo and the Forest Red-tailed Black Cockatoo. 

All trees with suitable cockatoo nest hollows situated within the road reserve will be accurately 

surveyed and included as constraints in the detail design process. The objective in this respect will 

be to retain these trees within the verge or median strip within the reserve, where possible. MRWA 

will endeavour to realign the highway to avoid significant habitat trees, keeping in mind safety 

requirements of the highway (e.g. required visibility, no overhanging trees). Where retention of trees 

is not possible, the viability of relocating some nest hollows will be investigated. There has been 

some recent success with the use of artificial nest boxes, particularly for Camaby's Cockatoo. In 

locations where the removal of nest trees is unavoidable, artificial nest boxes will be deployed on a 

one-of-one basis. 

In the event that nest trees must be removed to accommodate the final highway design, construction 

works will be timed so that they avoid the period when eggs, chicks or fledglings may be present in 

the hollows (generally December - March for Carnaby's Cockatoo and the Forest Red-tailed Black 

Cockatoo). 

The impact of clearing of remnant native vegetation will be reduced by revegetating the road reserve 

with plants that will provide future food resources for Carnaby's Cockatoo and the Forest Red-tailed 

Black Cockatoo (e.g. Corymbia, D,yandra, Allocasuarina, Banksia and eucalypts). This revegetation 

will be focussed in areas that are within a 2 km radius of nest sites. 

More detailed delineation of the spatial extent of key feeding habitats in sections of the highway 

important to cockatoos will be (as identified in Table 6.1 of Biota 2006) will be completed during the 

detailed design phase. The final design will aim to minimise clearing of this vegetation within the 

reserve, particularly when within a 2 km radius of nest trees. 

The direct clearing loss of some areas of regionally significant feeding habitat will be offset by 

regeneration of new verge in farmland, regeneration of degraded vegetation and protection of some 

sections of existing habitat. Where the regeneration of new verge is farmland occurs, MRWA will 

encourage the landowners to fence regeneration areas to increase the likely success of the 

regeneration. 

o 	MRWA will endeavour to increase public awareness in relation to project environmental issues, and 

will include the following: 

Peel Deviation Project 	 41 
Environmental Management Strategies 



Educate and encourage adjoining local landowners to protect veteran and stag trees and 

preserve native vegetation. 

Educate members of the public in relation to threatened species that occur in the area 

e.g. through road-side information signs. 

Potential indirect impacts on vegetation important to cockatoos that is not removed during 

earthworks will be addressed through appropriate investigations and related project design and 

construction management. This includes the potentia' for weed introduction and spread, dieback 

(which may affect proteaceous vegetation) and changes to surface hydrology. These issues will be 

managed through their respective management strategiesig. dieback and weed management 

strategy, drainage management-strategy. 

4.5.6 	Additional Site Specific Management Requirements 

Specific management recommendations are detailed below for specific sections of the alignment. 

Serpentine River Crossing 

The land either side of the Peel Deviation Serpentine River crossing is identified under the Peel Region 

Scheme (PRS) as compriing portions of the Peel Region Park. The proposed setback of the bridge 

abutments from the Serpentine River will provide access for fauna movement beneath the bridge on both 

banks of the river. 

The extent of clearing required at the approaches to the river, height of the bridge approach batters, 

expected noise walls and the height and slope of the bridge abutments are expected to deter kangaroo 

movements across the road in the vicinity of the Serpentine River. It is recommended that monitoring of 

kangaroo movements in the vicinity of the crossing be conducted during the period of road construction 

activities and possibly during the initial stages of road operation. If significant cross road kangaroo 

movements are identified then installation of kangaroo exclusion fencing and /or kangaroo warning signs 

(W5-29) as detailed in AS 1742.2— 1994 should be considered for installation. 

Nambeelup Brook 

Land on the RHS (west) of the Peel Deviation as it crosses Nambeelup Brook is identified under the PRS 

as comprising part of the Peel Region Park. The Biological Survey for the PER identified Quenda as 

occurring in the riverine vegetation at the original crossing point located approximately 500 m 

downstream of the current crossing. The vegetation along the creek provides a near continuous canopy 

of vegetation either side of the bridge. The proposed site revegetation and exclusion of grazing pressure 

once the road reserve is fenced will in the medium term improve the quality of vegetation at the crossing. 

The proposed set back of the southern bridge abutment for horse riders will provide access along the 

southern bank of the creek for fauna. The bridge abutment on the north side should be set back to 

provide a minimum of 5 m access along the creek line during normal river flows. 

No fauna exclusion fencing is proposed for the crossing point as large fauna (kangaroos) have not been 

observed in this vicinity and the height of the bridge abutments are expected to deter movements across 

the road in the vicinity of the watercourse. Regardless, it is recommended that monitoring of kangaroo 

movements in the vicinity of Nambeelup Brook during road construction activities and if necessary during 

the initial stages of road operation be conducted. If significant cross road kangaroo movements are 

identified then installation of kangaroo exclusion fencing to direct kangaroos along the road to the creek 
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line be installed. Similar monitoring should determine the requirements for the installation of kangaroo 
warning signs if significant movements across the road are identified. 

Murray River 

The proposed 270 m long Murray River bridge will provide suitable access beneath the highway along 
both banks of the river. 

The quality of the riverine habitat and adjacent habitat the heght of the bndge approach batters the 
expected installation of noise mitigation walls adjacent to Murray Lakes and exiting development at the 
crossing indicates that fauna movements in this section of the alignment do not warrant the installation of 
fauna exclusion fencing. 

MRS Boundary to Stock Road (Ch. 56 850 - 58 400) 

The project area occupies 12.8 ha of land, the majoriLy of which comprises remnant native myrtaceous 

woodland, 70% of which is of good condition. Observations at the project area indicate significant 
numbers of Western Grey, Kangaroo (Maoropus fuliginosus) and their movement corridors over much of 
the project site. These historic kangaroo movement paths will be severed by the construction of the Peel 
Deviation. 

Land situated adjacent to the project area is currently utilised for rural I residential purposes to the east 
and rural I extractive industrial purposes to the west. The rural land situated to the west of the project 
area will be redeveloped for residential use in the future. Both areas of adjacent land currently comprise 
of remnant native vegetation and it is likely that these areas provide habitat to a range of fauna species. 

The most suitable solution to minimise possible fauna I traffic interactions is to utilise exclusion fencing 
that prohibits animal passage onto the road in conjunction with underground culverts that provide for the 
dispersal of local fauna populations and thus reduce the severance impact of the road. 

It is recommended that fauna exclusion fencing be installed over the entire length of this area on both 
sides of the alignment. It is expected that the section of Freeway to the north of the MRS boundary will 
be fenced in a similar manner and it is suggested that fauna fencing be congruent and link to this. 

Additional fencing at the southern end of this area should be incorporated for a minimum of 100 m away 
from the proposed Freeway to minimise the opportunity for fauna to move around the end of the fence. 
This may be achieved by extending the fencing along the Peel Deviation or alternatively fencing along 

S 	 . 	adjoining sections of Stock Road. 

In the medium term, and once residential development has occurred on the western side of the 

alignment, the continued upkeep of the exclusion fencing may not be necessary as it is likely that the 
development will exclude significant fauna populations from this area. 

Fauna passage perpendicular to the alignment should be provided for through the installation of culverts 
as part of the drainage strategy for the project. Several culverts to the north of the project area within 
Paganoni Reserve (Ch. 55 100, 55 725 and 56 625) and one culvert to the south (Ch. 58 400) are 
expected to provide sufficient access for fauna in the area. 

Location 1409 (Ch. 96 680 - 97 450) 

The 18 ha remnant vegetation and pasture on Location 1409 adjacent to the proposed highway provides 
ideal habitat for kangaroos. Discussions with the landowner indicate that a permanent kangaroo 
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population resides on this property. Observations of the east-west oriented Hill Road drain show 

evidence of kangaroo movements along the drain. 

Fauna management measures recommended at this location will restrict and isolate the kangaroo 

population from the highway by the installation of fauna exclusion fencing on the left hand side (east) of 

the highway over the section Ch. 96 680 - 97 450. The fencing should include a 50 m turn around to the 

east along the northern and southern boundaries of Lot 1409. 

Monitoring during construction activities, and if necessary the period soon after road opening is 

suggested at the approaches to this property to determine the requirement for additional fencing and/ or 

the installation of kangaroo warning signs for north and south bound traffic 

Harvey River and Reserve 13987 (Ch. 100400-101 200) 

The proposed bridge at the Harvey River will be set back to provide for horse riders and Water 

Corporation maintenance access on the southern side and Water Corporation maintenance access on 

the northern side. This will provide for fauna movements along the watercourse beneath the bridge on 

both sides of the river. 

The length and height (up to - 5.8 m) of the bridge approaches is expected to deter kangaroo 

movements across the road. 

Reserve 13987 directly south of the river supports good quality remnant vegetation, which constitutes 
high quality fauna habitat. 

Exclusion fencing will be required along both sides of the road through the southern portion of the 

reserve to link to the fence proposed through State Forest 16. The fencing should direct kangaroos to 

the access beneath the Harvey River bridge. 

No exclusion fencing is suggested for the northern part of the reserve where the vegetation is not 

expected to provide a significant resting site for kangaroos to Williamson Road. Monitoring of kangaroo 

movements during construction and soon after the road opening should be undertaken to determine the 

requirement for the installation of fencing and/ or kangaroo warning signs at the northern side of the 
Harvey River crossing. 

Reserve 13987 through State Forest 16 to Old Coast Road (Ch. 101 200 - 109 600) 

As noted above, site observations indicate significant kangaroo movements between the pine plantation 

and remnant native vegetation in State Forest 16 to the farmland east of Doman Road. The proposed 

road severs sections of proposed additions to Yalgorup National Park as it travels south west to Old 

Coast Road. 

The expected size of the local kangaroo population and experience indicates the entire section on both 

sides of the road reserve should have fauna exclusion fencing installed as described below. 

Right hand side (west) - from Reserve 13987 (Ch. 100 800) to the southern boundary of Wellington 

Location 57300 m south of the proposed Peel Deviation! Old Coast Road interchange (Ch 109 970). 

At the southern end of the fence a 100 m turn around perpendicular to the highway along the 

boundary of Wellington Location 57 should also be included to discourage concentrated kangaroo 

movements around the end of the fence to cross the highway. 

Left hand side - from Reserve 13987 (Ch 100 800) south to the proposed Peel Deviation / Old Coast 

Road interchange (Ch 108 900), then north along the eastern boundary of the Old Coast Road for a 
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distance of 150 m. A fence perpendicular away from the Old Coast Road is not considered 

necessary at the northern end of the fence as traffic volumes are expected to be significantly reduced 
with a consequent reduction in vehicle / kangaroo collision risk. 

Fences on both sides of the road should direct kangaroos to the installed fauna underpass. 

In addition to access along the Harvey River beneath the highway purposo built fauna underpasses 
should be considered at the following locations: 

Ch 105 900 - this will provide an east-west fauna movement corridor between State Forest 16 and 
the wetlands and water source located east of Do man Road and 

Ch 108 050 —this will provide for north south fauna movements at the western end of the Peel 
Deviation. 

These underpasses may be shifted marginally to take account of the low points in the topography. 

The larger fauna underpasses will complement smaller (-600 mm) culverts that are expected to be 
installed over this section, and will provide for the movement of small fauna. 

Monitoring of kangaroo movements during construction up to the initial period of road opening should be 
undertaken to determine the requirement for the installation of fencing and/ or kangaroo warning signs on 
Old Coast Road. 

4.5.7 	Additional Investigations 

It is recommended that additional opportunistic fauna monitoring be conducted through the 

commencement of pre-construction and early construction activities to assess fauna movements. Poor 
site access has limited the opportunity to observe fauna movements through mush of the alignment. 
Once the road reserve has been acquired and fenced observations should be conducted at the following 
locations to identify additional areas where fauna management may be required: 

Section from Road A to Red Road (Ch. 58 800 —62 400); 

Section from Lakes Road to Nambeelup Brook (Ch. 64 000 - 66 400); and 

Nambeelup Brook to Pinjarra Rd (Ch. 66 500 - 71 200). 

4.6 	Foreshore Management Strategy (Proponent's Commitment 13) 

4.6.1 	Background 

This Foreshore Management Strategy has been developed to address the impact of the Peel Deviation 
on the foreshores of major watercourses traversed by the proposed road, and to comply with the 

requirements of Main Roads Commitment 13 in respect to the development of the project. 

This strategy is complementary to, and supplements other environmental management strategies 
prepared for the project, including: 

Vegetation Management Strategy 

Drainage Management Strategy 

Aboriginal Heritage Management Strategy 

Fauna Management Strategy, and 
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Construction Management Strategy 

which have been prepared for the project. 

	

4.6.2 	Project Site 

Construction of the Peel Deviation will require the construction of crossings over six (6) existing major 
watercourses including duplicate bridge over the Serpentine River, Nambeelup Brook, Murray River and 
Harvey River. 

	

4.6.3 	Consultation 

The proposed bridge sites were inspected and discussed during a site visit with Mr Adrian Parker from 
the Mandurah office of DoE and Murray Love from the tvlandurah office of CALM with Main ROads Gerry 
Zoetelief and GHD's Neil McCarthy on July 22, 2004. After additional work by Main Roads and GHD on 
the bridge concept designs a follow-up site visit occurred on May II, 2005 with the same persons 
present. While it is recog1ised that ult4nlate sign off of the Foreshore management Plan will be done 
other DoE Officers the corn meits of Mr Parker and Mr Love are considered pertinent to the ultimate 
design and Foreshore Management Plan. 

In addition the proposed Serpentine River and Nambeelup Brook bridge crossings were discussed with 
local members of the Gnaala Karla Booja native title claim group at a site meeting on June 20, 2005. 

The major watercourse crossings and outcomes of the site meetings are discussed below 

	

4.6.4 	Serpentine River (Ch. 63 100) 

Background and Site Description 

The Peel Deviation crosses the Serpentine River approximately 1 km upstream (north) of where it 
discharges to Geogrup Lake, where it then flows via Black Lake to the conservation significant and 
RAMSAR protected Peel Harvey Estuary. The section of river where the bridge is planned is identified 
as a System 6 reserve - M108 (Geogrup Lake) (DCE, 1983). The System 6 report recognises the future 
development of Peel Deviation bridge at this site. 

Both banks of the river at the crossing point are identified under the Peel Region Scheme as Regional 
Open Space (ROS) forming part of the Peel Region Park. The foreshore reserve identified for inclusion 
into the park comprises 19— 310 m on the western and 60-98 m of the eastern banks. The boundaries 
of the river indicate that the samphire clay flats form part of the watercourse. 

The northern side of the river, including the samphire clay flats is currently managed by the Department 
of Conservation and Land Management as a nature reserve (Reserve 44 966). 

The western riverbank (traversing away from the watercourse) comprises a steep bank setback 
approximately lOOm from the main river channel, a series of small clay based depressions that form part 
of the river floodplain / overflow and a small peninsular on the northern (upstream) part of the crossing 
point. The small peninsular creates protected river shallows on its downstream side. The floodplain area 
appears to also act as the northern entry of the river floodpath, which rejoins the river some 400 m 
downstream from the bridge crossing. This floodplain area is also identified as a Conservation Category 
wetland by Department of Environment's Geomorphic Wetland mapping. 
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The vegetation at the western side of the crossing site comprises samphire with Saltwater Paperbark 
(Melaleuca cuticularis) I Salt Sheoak (Casuarina obesa) heath. The samphire occurs on seasonally wet 
clay soils adjacent to the river on the north and southern sides of the bridge crossing, and is made up of 
samphire and chenopod species including Halosarcia halocnemoides and H. pergranulata in the central 
portion surrounded by Salt Sheoak over scattered tall shrubs of Saltwater Paperbark over scattered tall 
shrubs of Melaleuca cuticularis over M. viminea heath. 

Although uncontrolled vehicle access is restricted to some extent by fencing the samphire clay flats have 
been heavily impacted by unauthorised activities such as the dumping of car bodies, motorbike riding 
and off-road vehicle use, which have resulted in significant damage to the site. 

The samphire vegetation north of the proposed bridge site is in considef  ably better condition than the 
bridge crossing site itself and the 'and to the south which has been severely impacted by the 
unauthorised vehicle access. The samphire and fnnging vegetation extends away from the river and 
floodplain to where the landforni rises and the vegetation becomes Jarrah I Banksia woodland. 

The eastern side of the river crossing supports a riparian strip of Saltwater Paperbark / Salt Sheoak over 
Melaleuca viminea heath some 1 Om in width with Kunzea ericifolia (Spearwood) / Jacksonia furcel/ata 
(Grey Stinkwood) heath byond the watercourse. 

The preliminary bridge design for the site, based on hydraulic requirements alone, suggested a bridge 
span of 77.0 m. This would require construction of the bridge abutments extending across the degraded 
samphire clay flats and partially filling sections of the river south of the small peninsular. 

Management Strategies and Consultation 

July 2004 DoE and CALM Meeting 

Both DoE and CALM officers expressed concern over the proposed bridge design and location of bridge 
abutments as proposed by the hydraulic report. The following specific issues were raised: 

The impact of the footprint of the abutments on the clay flats; 

Intrusion of fill into the clay based floodplain; 

Impact on protected shallows; 

Loss of wading bird habitat; and 

i 	Hydraulic impact on the floodplain. 

Subsequent e-mail correspondence from DoE requested that the bridge design be reconsidered to 
reduce the impact on the foreshore area. CALM reiterated the comments of DoE in a subsequent 
telephone conversation. 

May 2005 DoE and CALM Meeting 

i 	General discussion of options and impacts. 

It was requested that there be minimal number of piers in the river. 

Option No. 2 (approx 100 m long) as marked in the field and shown on GHD drawing 0502-0072 

considered to meet environmental objectives and may be acceptable subject to the wetland 
offset/mitigation package for the project being to the satisfaction of the DoE, and the minor changes 
as detailed below being incorporated into the design. 
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Western Side: 

Move piers further away from the river bank so that riverine vegetation currently protecting the bank is 
not disturbed. 

Maintain 25 m buffer along river between vertical abutment and river. 

i 	1:1 rock pitched batters on approaches to minimise impacts on semph ire wetlands both sides of the 
alignment. 

i 	See comment below re: public access along foreshore. 

Eastern Side: 

Relocate piers to avoid disturbing riverine vegetation presently protecting the bank. Preference is to 
shift the piers onto the bank to maintain a clearance of approximately 10 m between the bank and 
the piers. Alternativey, relocate the piers into the river. 	 - 

i 	Shift abutment 2-3 rr east to provide room for pedestrian underpass without further disturbance of 
vegetation. 

DoE would prefer to see formased public access to the eastern side of the river discouraged due to the 
excellent condition of the vegetation. The eastern foreshore is still largely in private ownership (although 
earmarked for ROS), undeveloped, intact and should remain that way. The western foreshore has 

adjacent development, is already degraded and provides ample recreational access. I recommend that 
you aim to consolidate the current recreational usage by incorporating an indicative pedestrian linkage to 
the small reserve adjacent to the existing Lakes Rd Bridge. 

June 2005 Meeting with Aboriginal Community Representatives 

Mr Zoetelief and Mr McCarthy met with six representatives of the Gnaala Karla Booja native title claim 
group and anthropologist Mr Rory O'Connor on June 17, 2005. 

After an inspection of the site and general discussion of the impacts of the project the Aboriginal 

community group representatives indicated their approval for Option No. 2 as marked in the field and 
shown on GHD drawing 0502-0072. The community representatives requested that monitoring of 
ground disturbing activates by Aboriginal representatives is carried out. 

An application under Section 18 of the Aboriginal Heritage Act 1972 will be required prior to the 
commencement of ground disturbing activities. This application is being sought by Main Roads. 

Other management measures: 

The bridge will be constructed on the eastern bank of the river using the 'pushed out' method to 
minimize impacts on the western foreshore and samphire clay flats. 

i 	Design and construct the abutments with vertical wing walls on the western side to minimise ground 
disturbance. 

On the western bank of the Serpentine River site the extent of the road reserve will be clearly 
identified by the use of temporary fencing. 

Site access to the western foreshore area will utilise existing tracks and /or a new track within the 
roadworks clearing area. 

Unathorised use of site access tracks on the western side of the river will be managed by the use of 
fencing and gates as necessary. 
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i 	The clay floodplain area, on the western side of the river will not be used construction lay down area. 

, 	At the completion of bridge construction Main Roads will revegetate the clay floodplain area with 
species currently present within the locality ie samphire, chenopods and tree species. 

i 	At the completion of bridge construction works public access to the river foreshore area will be 
deterred by the use of fencing and/or other physical barriers. 

Nambeelup Brook (Ch. 62 340) 

Nambeelup Brook is a small ephemeral creek, which generally flows east west to the Geogrup Lake 
system, entering Black Lake approximately 1 km west of the proSosed Peel Deviation bridge crossing. 
Nambeelup Brook supports a degraded Eucfyp1us rudis (Flooded Gum) I Melaleuca rhaphiophylla 
(Paperbark) woodland approximately 90m at the proposed crossing point. The vegetation has been 
grazed for many years and is heavily degraded with the itve understorey replaced by pasture and 
weed species. 

The Peel Deviation forms the eastern boundary of the wetland areas, including Black Lake, identified as 
Regional Open Space (ROS) for ir1c[uion into the Peel Regional Park. The highway will bound the ROS 
for a distance of 595 m on thewestem boundary. 

Three options were proposed for the watercourse crossing based on hydraulic requirements: 

A 53.0 m, 2 span bridge, 

i 	Fifteen 3000 x 1200 mm reinforced concrete box culverts comprises 124.8 m in length 

i 	Thirty 1800 x 1200 mm reinforced concrete box culverts comprising 124.8 m length 

Nambeelup Brook is also a registered Aboriginal heritage site (Site ID. 4592). An application under 
Section 18 of the Aboriginal Heritage Act, 1972 will be required prior to the commencement of ground 
disturbing activities. This application is being sought by Main Roads. 

July 2004 DoE and CALM Meeting 

During the site inspection officers from DoE and CALM did not raise any concerns over the proposed 
crossing, although it was suggested that the option of a bridge will provide for better connectivity of the 
creek foreshore of the three options considered. The DoE officer also indicated the bridge should be 
lengthened to avoid the riparian vegetation. 

May 2005 DoE and CALM Meeting 

After inspection of the site and bridge options pegged on the ground (approx lOOm long bridge) the 
following comments were made: 

i 	Nambeelup Brook provides an important environmental linkage and though the understorey has been 
heavily grazed by cattle, vegetation condition will improve once grazing pressure removed through 
fencing of the road reserve. 

Objective is to minimise impacts on the vegetation during and after construction. Single access track 
to be located within works area. 

Based on GHD Drawing 0502-0075-1 the following recommendations were made: 
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i 	Northern Side: 

Shift abutments approximately 10 m north to avoid disturbing riverine vegetation in bend in brook and 
move the abutment further up the bank. This will minimise potential for damage and undermining of the 
abutment should the riverbank erode. 

Note that bridal paths to be provided under the bridge. The path is to be fenced to prevent access to the 
river by horses. 

Southern Side: 

Shift abutment on southbound carriageway 10-15 m south to avoid disturbance of riverine vegetation. 
Location of the abutment on northbound carriageway was acceptable. 

June 2005 Meeting with Aboriginal Community Representatives 

Mr Zoetelief and Mr McCarthy met with sx representatives of the Gnaala Karla Booja native title claim 
group and anthropologist Mr Rory Oconnoron June 17, 2005. 

After an inspection of the site and general discussion of the impacts of the project the Aboriginal 

community group representatives indicated their approval for construction of the —100 m long bridge 
pegged on the ground. The community representatives requested that monitoring of ground disturbing 
activates by Aboriginal representatives is conducted. 

An application under Section 18 of the Aboriginal heritage Act, 1972 will be required prior to the 

commencement of ground disturbing activities. This application is being sought by Main Roads. 

Other Management Measures 

The bridge abutments will be set back to a minimum of 10 m beyond the watercourse channel at the 
bridge crossing. 

In order to provide for the movement of horses along Nambeelup brook, as previously agreed by Main 
Roads, the bridge will be designed and constructed to provide access (freeboard) for horses to be 
walked beneath bridge (-3 m high). 

Murray River (Ch. 71 500-71 750) 

The proposed bridge crossing of the Murray River is located at a sharp hairpin bend in the river known as 
Hougham Bend. The proposed 267.6 m bridge at this site will pass over both Pinjarra Road and the 
Murray River. 

Overall the proposed crossing site supports negligible native vegetation. The northern side of the river 
has been used historically for grazing and is cleared right down to the river banks. Similarly apart from a 
thin strip of Flooded Gum along the rivers edge on the southern side the crossing point is essentially 
cleared to approximately 120 m south of the river, apart from some scattered Flooded Gums. 

The Murray River is recognised Aboriginal heritage site (Murray River Site Id 18 962) and another site 
occurs immediately east of the proposed bridge site (Yunderup Aboriginal Site ID. 3537). The bridge has 
been located to avoid this second site in consultation with the local Aboriginal community. 

The banks of the Murray River, north and south, have been identified as ROS for inclusion into the Peel 
Region Park. 
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The crossing point is constrained by the Murray Lakes Development to the west, the Aboriginal site to 
the east and the direction of the river both up and downstream of the proposed crossing point. 

July 2004 DoE and CALM Meeting 

During the site inspection officers from DoE and CALM did not raise any concerns over the proposed 
crossing. 

Aboriginal Community Consultation 

The location and length of the proposed Murray River bridge was the subject of several site meeting with 
representatives of the local Aboriginal community and native title claimants on March 12, 2003 and April 
13,2004. 

The current bridge concept a'sign was amended alter the first meeting and subsequently endorsed by 
the community at the second. 

Main Roads has since obtained a Section 18 approval for Yunderup Aboriginal Site (Site ID. 3537) and 
is currently seeking similar approvalfor the Murray River Site (Site ID. 3537). 

Other Management Measures 

The bridge will be designed and constructed with a vertical wing wall at the southern abutment to: 

i 	Provide for pedestrian and fauna movement along the southern foreshore within the Peel Region 
Park 

i 	Ensure that the registered Aboriginal heritage site Yunderup Aboriginal Site (Site ID. 3537) remains 
untouched by bridgeworks 

The bridge will be located to the right (west) of the road reserve to avoid impact on registered 
Aboriginal heritage site as agreed with Aboriginal community representatives. 

During construction of the Murray River bridge and bridge approaches the western extent of the 
registered Murray River Aboriginal heritage site will be clearly defined on the ground by the use of 
temporary fencing. The western boundary of the site is defined by the following GDA 94 co-
ordinates: 

388 727E, 6 395 448N, 

388729E, 6 395 434N, 

388 731E, 6395 409N, and 

388 751E, 6395 385N. 

The riverbank on the northern side of Houghams bend has been significantly eroded as a 
consequence of grazing, animal movement and scour from the waterfiow. Main Roads will 
revegetate the riverbank on north side to reduce scour at power bend and ensure that the bridge 
footings do not become threatened by erosion, or being undermined. 

Pedestrian access along the southern bank of the Murray River will be maintained after the 
completion of bridge construction. 

The road reserve at the Murray River crossing will be revegetated by Main Roads at the completion 
of construction works with locally occurring native plant species. 
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Murray River Breakout (Ch. 72 600 and 73 350) 

The Murray River Breakout comprises two separate flood relief channels 1000 m and 1700 m south of 
the Murray River. These drainage lines act as flood relief paths for the Murray River during periods of 
very high flow. 

The Peel Deviation crossing of the northern flood path (Ch. 72 600) is vegetated by a Flooded-Gum 
Paperbark Woodland. The southern crossing is essentially cleared with a thin strip of Flooded Gum I 
Paperbark woodland paralleling a small ephemeral east-west drainage line. 

It has been suggest&1 that potential acid sulphate soils excavated from local canal developments has 
been dumped at the site of the southern. brakout in the past. 

The proposed highway crossing of the flood channel will be a seven reinforced concrete box culverts 
totalling 63.6 m in length at the northern breakout and a series of reinforced concrete box culverts 
totalling 150 m in length (or alternatively a similarly sized bridge) at the southern breakout From an 
environmental perspectiv there is no preference for a bridge over culverts at this site as there is limited 
opportunity in the wider area to maintain a vegetated ecological linkage 

Consultation 

During the site inspection July 2004 the officers from DoE and CALM did not raise any concerns over the 
proposed crossing. 

This crossing was not raised as of any concern by the Aboriginal community representatives. 

Specific management 

No specific management measures are proposed for the Murray River Floodplain bridge crossing. 

Mills Road Crossing (Ch. 88 850) 

This crossing was not raised as of any concern by the Aboriginal community representatives. 

Maintain the.existing floodway on Mills Road. 

Design the Peel Deviation to provide suitable capacity for the floodway at its crossing point. 

Mayfield Drain (Ch. 98 600) 

The Mayfield Drain is a major agricultural drain managed by the Water Corporation for the drainage of 
the agricultural land to the east. The drain flows westerly entering the Harvey Estuary 4 km west of the 
Peel Deviation crossing point. 

The drain itself has been excavated to provide for the efficient management of the drainage waters with 
the excavated material placed on the banks of the drain. 

Vegetation at the crossing point (north and south) comprises a dense stand of Flooded Gum I Paperbark 
woodland with a heavily degraded understorey. The vegetation has been grazed in the past and the 
under and mid-storey has essentially been replaced by pasture and weed species. 

The proposed highway crossing is either a small bridge or series of large box culverts. 

No concerns over the proposed crossing were raised during the site inspection officers from DoE and 
CALM, nor the Aboriginal community regarding the crossing. 

No specific management measures are proposed. 
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Harvey River (Ch. 100 800) 

Similarly to the Mayfield drain the Harvey River has been excavated to create a drain to manage 

upstream agricultural drainage by the Water Corporations. The excavated material has also been placed 

adjacent to the river to create levee banks. The Peel Deviation crosses the Harvey River 7km upstream 

of where it discharges into the Harvey Estuary. 

The northern side of the crossing point was previously private proprty used for agriculture and has been 

grazed in the past. The vegetation at the crossing point is essentially overstorey species creating a 

Flooded Gum / Paperbark Woodland with no understorey. 

On the southern side of the bridge crossing is Reserve 13987, which is vested in the Shire of Murray for 

the purposes of camping. The vegetation with Reserve 13987 made up of Jarrah I Marri I Banksia 

woodland and is in relativel' good overall.condition including all vegetation strata. The banks at the 

crossing pointy are relatively steep and support introduced grass and weed species. 

The Harvey River foreshore and Reserve 13897 have been identified as Regional Open Space under the 

Peel Region Scheme and incorporated into the Peel Region Park The ROS includes 40 m either side of 

the watercourse on the north side of the river, all of Reserve 13 897 to a distance of 290 m and 450 m up 

and downstream of the crossing point respectively. 

During the site inspection DoE indicated that the bridge should be designed to avoid the riparian 

vegetation. 

This crossing was not raised as of any concern by the Aboriginal community representatives. 

Other Management Measures 

The Harvey River Bridge will be designed and constructed to maintain the 10th  Light Horse Bridal Trail 

by: 

Providing adequate freeboard beneath bridge (-3 m high) on the south side for horses to be walked, 

i 	Utilising vertical wing walls on the southern side to minimize ground disturbance. 

i 	Providing suitable separation between the river and the bridge abutment on the north side of the 

river to provide a linkage between Lots 70 and 72; and 

Revegetating the northern river foreshore area between Lots 70 and 72 with locally occurring native 

plant species. 

Other Drains and Crossings 

Additional road crossings at a number of smaller Water Corporation drains and farm drains are planned 

to be constructed by using box culverts. These drains occur through cleared or previously cleared land. 

Crossings are proposed for the following locations: 

A list of the proposed culvert sites is given below: 

Greenlands Drain Ch. 79450 

Fauntleroy Drain Ch. 81000 

Minor Drain Ch. 81300 

i 	Cans Drain Ch. 82100 

Minor Drain Ch. 82500 
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i 	Minor Drain Ch. -83550 

Coolup Main Drain Ch. 84050 

Cha. 84950 Minor Drain 

Evans Road Drain Ch. 86175 

Evans Road Drain Ch. 86225 

Mealup Drain Ch. 88200 

i 	Minor Drain Ch. 89650 

4.6.5 	General Watercourse Management Measures 

In addition to the specific measures detailed above general management measures for the construction 
of the bridge and culvert crossings for the Peel Deviaton are detailed below. 

I 	Bridges will be designed to mantan hydrologic capacity of the watercourse with minimal 
increases in upstream backwater. 

2 	Culverts used will be reinforced concrete box culverts rather than reinforced concrete pipe 
culverts. 

3 	Watercourse crossings will be designed and constructed to include erosion control and scour 
protection measures. 

4 	Where practical the Alliance Team will utilise existing cleared areas for locating site access, 
site offices and infrastructure, and laydown areas. 

5 	The Alliance Team will minimise clearing for bridge and roadworks as far as practical for the 
safe construction and operation of the bridge and culvert structures. 

6 	The Alliance Team will restrict clearing to a maximum of 2 m from the edge of the works. 

7 	Damage to existing remnant vegetation will be avoided by the Alliance Team as far as is 
practicable. 

8 	The Alliance Team will install temporary fencing to define works areas, protect significant 
trees and avoid unnecessary impacts on remnant vegetation within and beyond the road 
reserve. 

9 	Prior to the start of any logging or clearing operations the clearing line will be clearly marked 
on the ground by the Alliance Team and this should be checked by Main Roads to ensure 
that it is correct. 

10 	Trees of particular significance within the clearing line to be conserved will be clearly marked 
prior to the commencement of logging or clearing. 

11 	Mature trees especially will be conserved as far as practicable and will not be disturbed for 
temporary works such as access tracks, spoil areas or site offices. 

12 	Vehicles and equipment will not be parked or driven over tree roots. 

Trees to be removed will be felled in a manner that ensures they fall within the approved clearing area. 
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Additional comments from CALM and DoE provided during site assessments and relevant to all water 

course crossings were: 

Limit disturbance to works area. 

Temporary fence works area to prevent damage to surrounding vegetation. 

i 	Minimise vegetation clearing, do not remove topsoil and ground vegetation wherever possible. 

Prune trees where possible and avoid removal if practice?. It is expected that Casuarina and 

Melaleuca will resprout under the bridges. 

Use tracked vehicles rather than rubber tyred p?ont to avoid compaction of the soil. 

Install temporary erosion and sediment control measures. 

In the case of ephemeral w2tercourses, the works schedule is to coincide with periods of low or no 

flow in the watercourses. 

i 	Revegetate disturbed areas of the site with native species. 

i 	Tyne or scarify areas trafficked by heavy vehicles at the completion of works. All materials used for 

access tracks to be removed. 

4.6.6 	Additional Investigations 

Additional consideration should be given by Main Roads to the bridge design requirements and 

construction management techniques identified in this report. 

4.7 	Construction Management Strategy (Proponent's Commitment 1, 2 and 14) 

4.7.1 	Background 

Activities during the construction of the Peel Deviation have the potential to result in a number of 

environmental and social impacts, many of which will be temporary throughout the period of roadworks. 

Proponents Commitment 14 requires that Main Roads prepare and implement a Construction 

Management Strategy for the management of environmental impacts during the construction of the road 

and bridges. 

It is expected that the Peel Deviation will be constructed by means of an Alliance Contract. Prior to the 

commencement of ground disturbing activities the Alliance Team will prepare a detailed Construction 

Management Plan (CMP) to address the various issues listed below, and other environmental I social 

issues identified during the development of the project design. The will be submitted for approval by the 

Department of Environment prior to the commencement of ground disturbing activities. 

This Construction Management Strategy has been prepared to identify the issues that require 

consideration and will be addressed in the project CMP. The CMP will include all the components of this 

strategy including factors such as contingency plans, responsibilities, communications plans and timing 

etc. This Construction Management Strategy includes all other construction stage management 

measures detailed in the other management plans prepared for the project including: 

Aboriginal Heritage Management Strategy 

111 	Dieback and Weed Management Strategy 

Drainage Management Strategy 
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Foreshore Management Strategy 

Vegetation Management Strategy 

i 	Rehabilitation and Landscape Strategy; and 

Acid Sulphate Soil Management Strategy 

The management measures detailed in this Strategy will be incorporated irto the project design, project 
Technical Specification and complied with during the construction of the Peel Deviation 

4.7.2 	EPA Objectives 

To minimise and mitigate impacts on the environment by: 

Ensuring that dust generated by the proposaj does not create adverse social impacts 

i 	Ensuring that complies with the Environmental Protection (Noise) Regulations 1997; and 

, 	Ensuring that vibration complies with industry best practise. 

4.7.3 	Management Isues 

Environmental and social issues identified during the planning for the project as requiring consideration 
and management through the development and implementation of the CMP are: 

Public information and complaints management - prepare and implement Communications Plan 

i 	Noise - comply with the Environmental Protection (Noise) Regulations 1997 

Vibration 

Aboriginal heritage - comply with Aboriginal Heritage Management Strategy 

iii 	European heritage - 10th Light Horse Bridal Trail 

III 	Drainage and water erosion - comply with Drainage Management Strategy 

II 	Topsoil management - comply with Dieback and Weed Management Strategy 

P. • 	Spoil management - comply with Dieback and Weed Management Strategy and Landscape 
Management Strategy 

Clearing and re-use of cleared timber and other vegetation - comply with Vegetation Management 
Strategy 

i 	Dieback and weed management - comply with Dieback and Weed Management Strategy 

111 	Site rehabilitation - comply with Rehabilitation and Landscape Management Strategy 

i 	Dust and wind erosion - manage dust lift and wind erosion 

i 	Traffic safety and access - maintain existing access and provide for the safe movement of traffic, 
cyclists and pedestrians through the project site 

III 	Fire management - minimise the risk of starting a fire from construction activities 

i 	Pets and firearms - no pet or firearms to be permitted on-site 

II 	Lighting control 

i 	Contamination 
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Fuel and chemical storage - storage of fuel and chemicals on-site congruent with legal 

requirements 

Workforce training requirements; and 

Waste management. 

Each of these issues will be addressed in the Contractors Construction Management Plan prepared by 

the Alliance Team. 

4.8 	Aboriginal Heritage Management Strategy (Proponent's Commitment 17) 

4.8.1 Background 

During the preparation of the Peel Deviation PER Main Rods initiated an Aboriginal Heritage survey to 

identify any Aboriginal heritage sites along the proposed alignment and / or in close proximity to the 

alignment. The identification of these sites has provided for adjustments to the alignment, in a number of 

instances, to avoid impacting the sites Where avoidance was not possible additional consultation with 

Aboriginal community representatives was conducted in 2004 and 2005 to discuss the impact. 

The ethnographic survey and a review of DIA site register has identified nine (9) Aboriginal heritage sites 

within, or adjacent to the proposed Peel Deviation road alignment. 

Two additional sites identified are distant from the proposed road alignment and will not be impacted by 

proposed roadworks. 

Of the nine sites listed the Minister for Indigenous Affairs has given conditional approval under Section 

18 of the WA Aboriginal Heritage Act 1972 to utilise the Fiegert Road Campsite, Yunderup Aboriginal 

Site - Murray River, Scorpion Camp Site and Doman Road Campsite for construction of the road. 

Main Roads is currently section S18 approval for the remaining five sites. 

The Aboriginal Heritage Management Strategy has been prepared in line with the conditions imposed by 

the Minister for Indigenous Affairs and Main Roads Commitment 17 for the project. 

4.8.2 Objective 

To avoid disturbance of Aboriginal heritage sites where possible, and comply with the requirements of 

WA Aboriginal Heritage Act (1972). 

4.8.3 	Background and Project Site 

During the preparation of the Peel Deviation PER in 1995 Main Roads initiated an Aboriginal Heritage 

Survey of the proposed alignment to identify sites of significance to the Aboriginal community within, or in 

close proximity to, the proposed road corridor. The surveys included an ethnographic component 

(O'Connor, 1995, 1996) and archaeological component (Quartermaine, 1996; Yates Heritage 

Consultants, 1996). The Ethnographic Survey included consultation with members of the Winjan 

Aboriginal Corporation and the Murray Districts Aboriginal Corporation. 

Additional ethnographic survey work and consultation with local Aboriginal community representatives 

was conducted by Yates and Walley (2003) and O'Connor (2004). 
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The archaeological survey did not identify any heritage sites but the ethnographic surveys identified nine 
Aboriginal sites within, or adjacent to the proposed Peel Deviation road alignment. These sites are: 

Serpentine River (Site ID 3595 & 3582) 

	

i 	Nambeelup Brook (Site ID 17982) 

Fiegert Road Campsite (Site ID 18961) 

Murray River (Site ID 3537) 

	

i 	Yunderup Aboriginal Site (Murray River) (Site ID 18962) 

Buchanan Drain AbonginaIrrack (Site ID 15852) 

	

1
162̀Q,15/1' ) i 	Scorpion Campsite(Site2and

/
-a
i1 

 —J / •- 	\ U 
Doman Road Campsite ($ite.!,D896O). \- 

Tuart Tree - ner Cdrcnation Road in State Forest 16 and 
II 	i/Il 

Cave Site in State.Forest-i6. 

Of these sites Serpentin&Rie, Nambeelup Brook Fiegert Road Campsite, Murray River, Yunderup 
Aboriginal Site - Murray River, Buchanan Drain, Scorpion Campsite and Doman Road Campsite have 
been identified as being impacted by or adjacent to the proposed roadworks. The remaining two sites 
are distant from the Peel Deviation road reserve and will not be impacted by proposed roadworks. 

The Minister for Indigenous Affairs gave conditional approval to utilise the Fiegert Road Campsite, 
Yunderup Aboriginal Site - Murray River, Scorpion Camp Site and Doman Road Campsite for 
construction of the road in December 2004. These four sites are discussed in the following section. 
Additional management measures will need to be incorporated by the Alliance Team once the additional 
Section 18 approvals have been issued by the Minister for Indigenous Affairs. 

4.8.4 	Aboriginal Heritage Management Measures 

General Management Requirements 

The following management measures shall be initiated throughout the development and construction of 
the Peel Deviation project. 

The Alliance Team will in consultation with the Gnaala Karla Booja engage an Aboriginal Liaison 
Officer as required, to manage liaison with the Aboriginal community, Aboriginal heritage issues 
and compliance with the conditions prescribed by the Minister for Indigenous Affairs in December 
2004. 

The Alliance Team will in consultation with the Gnaala Karla Booja engage an agreed number of 
appropriately experienced representatives from the Gnaala Karla Booja to monitor all and any 
activities related to road and bridge construction that involve disturbance to the surface of the road 
reserve including: 

The Murray River Bridge crossing and in the vicinity of the Fiegert Road campsite, from a 
point 50 m north of the campsite (Lot 1) to the southern side of the Murray River crossing 
(Ch.70750-71 800) 

In the vicinity of the Scorpion campsite (Ch. 101 200— 101 800) 
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i 	In the vicinity of the Doman Road campsite (Ch. 105600-105 -850) 

3 	The Alliance Team will employ an Aboriginal group as nominated by the Gnaala Karla Booja to 

fence off the Scorpion campsite and Doman Road campsite prior to the commencement of road 

construction activities in the vicinity. 

4 	The Alliance Team will in consultation with the Gnaala Karla Booja select and employ Aboriginal 

people in rehabilitation / revegetation work associated with earthworks. 

5 	The Alliance Team will in consultation with the Gnaola Karla Booja appoint a suitably qualified 

archaeologist if any Aboriginal heritage objects within the rnean1ng of Section 6 of the Aboriginal 
Heritage Act (1972) are found during road construction activities. The archaeologist is to assist the 

Gnaala Karla Booja to make decisions about salvaging those objects. 

6 	The Alliance Team will cease works within 50ni of any Aboriginal object identified during the 
monitoring of roadworks. 

.7 	The Alliance Team will mitigatively salvage any objects found during monitoring of roadworks, and 

manage the objects in accordance with the wishes of the Gnaala Karla Booja and the appointed 

archaeologist. The Alliance Team will also report the whereabouts of the objects to the WA 

Museum and the Department of Indigenous Affairs (DIA). 

8 	The Alliance Team will cease works immediately if skeletal remains are found and report the 

matter to the WA Police Service and local DIA office. Where it is determined that the skeletal 

remains are Aboriginal in origin and not a police matter, they must remain in situ until a decision is 

made about how to proceed in respect to the remains at an on-site meeting with a representative 

from the DIA, the Gnaala Karla Booja and the appointed archaeologist. The Alliance Team must 

manage the remains in accordance with the wishes of the Gnaala Karla Booja and report the 

whereabouts of the remains to the WA Museum and DIA. 

9 	The Alliance Team will ensure that all persons employed or engaged in respect to the Peel 

Deviation project are made aware of their obligations under the Aboriginal Heritage Act (1972) by 
including those obligations in all site inductions and inserting into all relevant contracts, project 

plans, scopes of works, tenders and other similar documents a requirement that such persons be 

provided with a copy of the DIA document "Advice to Developers" 

(http://www.dia.wa.gov.au/Heritage/lntroForDevelopers.aspx)  and I or DIA's Aboriginal Heritage 

Procedures Manual (http:I/www.dia.wa.gov.au/Heritage/HeritageManual/default.aspx)  respectively. 

10 	The Alliance Team will provide to the Registrar of Aboriginal Sites annually and the completion of 

construction of the Peel Deviation a written report advising the Registrar whether, and to what 

extent, construction activities have impacted on any of the Aboriginal Heritage sites and Aboriginal 

heritage objects (within the meaning of Section 6 of the Aboriginal Heritage Act (1972)) unearthed 
during roadworks. The report will include a description of: 

i 	Whether the registered Aboriginal heritage sites and I or unearthed Aboriginal heritage 

objects have been partially or entirely impacted by roadworks 

The level, type and effect of any impact including where possible the provision of 

photographs taken before and after the impact; and 

i 	Where the registered Aboriginal heritage sites and / or unearthed Aboriginal heritage 

objects have been mitigatively salvaged, when and how such salvage took place, who was 
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present at the salvage and, subject to issues of cultural confidentiality, to where the material 

was re-located. 

11 	The Alliance Team will provide Mr Harry Nannup the opportunity to salvage cleared trees for use 

by his community group. 

12 	The Alliance Team will comply with the requirement of the General and Specific Aboriginal 

Heritage Management Measures. 

Specific Aboriginal Heritage Site Management Measures 

Fiegert Road Camp Site (Ch. 70 800 —71000) 

This site was a historic campsite for local Nyungar people and includs the dam located on Lot I Fiegert 

Road, and the land to the West and north that abLits Black Lake. Lot 1 is owned by the Commissioner for 

Main Roads and was used in the past as a water source for road construction activities in the Mandurah 

area. The proposed Peel Deviation roadworks will impact on the south-eastern comer of the lot. 

In order to ensure that no inadvertent impact on this site occurs the following management measures will 

be adopted: 

I 	Lot I will be identified on the project concept and design plans as an Aboriginal heritage site. 

2 	Apart from impacts at the south-eastern portion of the Lot required for roadworks no other impact 

or disturbance of the property will be permitted. 

3 	The extent of roadworks impacting on Lot 1 will be clearly marked (pegged) on the ground. 

4 	The need to avoid impacts on Lot 1 Fiegert Road, and the remainder of the Aboriginal Heritage site 

west of Fiegert Road will be noted in the contract Technical Specification. 

5 	If impact on the Fiegert Road Aboriginal Heritage site is unavoidable or required to access the 

water source then the Gnaala Karla Booja will be consulted regarding the site and expected 

impact. 

Yunderup Aboriginal Site - Murray River (Ch. 71 650 - 71 850) 

This site is located immediately east of the Peel Deviation alignment on the south bank of the Murray 

River. The site was a historic and current source of food for the local Aboriginal community providing fish 

from the river and turtle from adjacent swamp. 

In March 2003 a meeting between members of the Winjan Aboriginal Corporation, Murray Districts 

Aboriginal Corporation, Main Roads, GHD and Dr Amanda Yates of Yates Heritage Consultants occurred 

at this site. The meeting discussed the boundaries of the heritage site, bridge design options and 

possible management measures. As a consequence of this meeting the bridge was shifted as far to the 

west of the road reserve as possible. 

The western boundary of the heritage site was defined by the following GDA 94 co-ordinates: 

388 727E, 6 395 448N, 

388 729E, 6 395 434N, 

388 731E, 6 395 409N, 

388 751E, 6 395 385N. 
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The revised bridge concept design was discussed at the meeting held in April 2004, where the Aboriginal 

representatives approved the current bridge design. Conditions prescribed by the Minister for 

Indigenous Affair, and detailed at Section 14.5 above are congruent with the requested management 

measures requested by the Aboriginal community representatives. 

In order to ensure that there is no impact on the Yunderup Aboriginal heritage site the following 

management measures will be adopted: 

The Alliance Team will in consultation with the Gnaala Karla Booja engage an agreed number of 

appropriately experienced representatives from the Gnaala Karla Booja to monitor all and any 

activities related to road and bridge construction that involve distLkrbance to the surface of the road 

reserve at the Murray River Bridge crossing and in the vicinity of the Fiegert Road campsite, from a 

point 50m north of the campsite (Lot 1) to the southern side of the Murray River crossing (Ch. 70 

750-71 800) 

2 	The Yunderup Aboriginal heritage site will be identified on the project concept and design plans as 

an Aboriginal heritage site. 

3 	The need to avoid impacts on the Yunderup Aboriginal heritage site will be noted in the contract 

Technical Specification and / or other similar specifications. 

4 	The western boundary of the site will be clearly defined on the ground by the use of temporary 

fencing using the GDA 94 co-ordinates listed below: 

388 727E, 6 395 448N, 

388 729E, 6 395 434N, 

388 731E, 6395 409N, 

388 751E, 6395 385N. 

If impact on the Yunderup Aboriginal heritage site is unavoidable the Gnaala Karla Booja will be 

consulted regarding the site and expected impact. 

Scorpion Camp Site (Ch. 101 200— 101 800) 

The Scorpion campsite occurs on Lot 999 and is located between Doman Road and the Peel Deviation 

Road reserve. Although the site is not expected to be impacted directly by roadworks planned, 

revegetation works for the Peel Deviation will be conducted at this site and technically result in its 

disturbance. 

The following management measures will be initiated in respect to the Scorpion campsite during the 

development of the project: 

The Alliance Team will in consultation with the Gnaala Karla Booja engage an agreed number of 

appropriately experienced representatives from the Gnaala Karla Booja to monitor all and any 

activities related to road and bridge construction that involve disturbance to the surface of the road 

reserve in the vicinity of the Scorpion campsite (Ch. 101 200— 101 800) 

The Alliance Team will employ an Aboriginal group as nominated by the Gnaala Karla Booja to 

fence off the Scorpion campsite prior to the commencement of road construction activities in the 

vicinity. 
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3 	The Scorpion campsite will be identified on the project concept and design plans as an Aboriginal 

heritage site. 

4 	The need to avoid impacts on the Scorpion Campsite will be noted in the contract Technical 

Specification and / or other similar specifications. 

5 	If impact on the Scorpion campsite is unavoidable the Gnaala Karla Booja will be consulted 

regarding the site and expected impact. 

Doman Road Camp Site (Ch. 105 600— 105 900) 

This site occurs on both sides of Doman Road and includes a dam located on private property (Lot 956) 

east of Doman Road and extends into State Forest No 16. The site was a semi-permanent camp for 
Aboriginal farm workers and was used from the 1920s up until 1966. 

The site boundary was recognised as being notional at the time of the survey. The Peel Deviation 

alignment currently traverses the western notional boundary of the site traversing the pine plantation 

firebreak and roadside vegetation on Doman Road. The impact of the Peel Deviation was discussed 

with Aboriginal community representatives at the site meeting of April 2004 and it was agreed that the 

alignment had been shifted to the west and that roadwork no longer impacted directly on the site. 

Due to the Doman Road campsite being adjacent to the Peel Deviation the following management 

measures will be conducted: 

The Alliance Team will in consultation with the Gnaala Karla Booja engage an agreed number of 

appropriately experienced representatives from the Gnaala Karla Booja to monitor all and any 

activities related to road and bridge construction that involve disturbance to the surface of the road 

reserve in the vicinity of the Doman Road campsite (Ch. 105 600 — 105 850): 

2 	The Alliance Team will employ an Aboriginal group as nominated by the Gnaala Karla Booja to 

fence off the Doman Road campsite before the commencement of road construction activities in 

the vicinity. 

3 	The Doman Road campsite will be identified on the project concept and design plans as an 

Aboriginal heritage site. 

4 	The need to avoid impacts on the Doman Road Campsite site will be noted in the contract 

Technical Specification and I or other similar specifications. 

5 	The eastern boundary of the Doman Road campsite will be clearly defined on the ground by the 

use of temporary fencing. 

6 	If impact on the Doman Road Aboriginal Heritage site is unavoidable the Gnaala Karla Booja will 

be consulted regarding the site and expected impact. 

4.9 	European Heritage Management Strategy (Proponents Commitment 18) 

4.9.1 Background 

Investigations during the preparation of the Peel Deviation Public Environmental Review identified that 

only one European heritage site would be impacted by the project. The historic 10th Light Horse Bridal 

Trail will be traversed, and potentially severed, by the proposed road near the Harvey River / Old 

Bunbury Road / Doman Road section of the alignment. In order to maintain this historic bridal trail Main 
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Roads committed (Commitment 18) to prepare a European Heritage Management Plan to address the 
severance and provide for the uninterrupted continuity of the trail. 

An additional horse trail occurs in the vicinity of Fiegert Road I Nambeelup at the northern end of the 
alignment. This trail should be maintained by providing adequate freeboard for horses beneath the 
proposed Nambeelup Brook bridge. 

4.9.2 	Objective 

The 10th Light Horse Bridal Trail will be maintained. 

4.9.3 	Project Site 
lOh Light Horse Bridal Trail 

The 60 km long horse trail was used historically by the Australian 10th Light Horse Brigade during 
training exercises and is now used by local equestrian and ecotounsm groups 

The 10th Light Horse Bridal Trail  is not listed on the local Municipal Register of Heritage Place, WA 
Heritage Council Register or any other heritage register. 

As shown at Figure 8 the bridal trail travels east along Old Bunbury Road before turning south along 
Doman Road to Coronation Road and continuing further south. The Peel Deviation will cross, and 
potentially sever, the trail at Doman Road. 

Fouracres Cottage 

Fouracres Cottage, also known as Peppermint Grove Cottage, was once a large eight roomed building 
that was used as an inn for travelers between Perth and Bunbury. It was also a stop for the mail coach 
between the two towns. The site is listed by the Heritage Council of Western Australian (Place No. 
03093) and described as a 'ruin'. The site is also listed on the Shire of Waroona Municipal Register of 
Heritage Places. 

The site comprises the remnants of the limestone walls of the original building, which was constructed 
between 1854 and 1907, and several fruit trees surrounding the ruin. 

The site is located on Old Coast Road to the west of the project area at Ch. 110 400 RHS. The site is 
immediately adjacent to the road reserve on Wellington Location 205, and should not be impacted by 
land acquisition for the works. 	 . 
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4.9.4 European Heritage Management 

10th Light Horse Bridal Trail 

In order to maintain the bridal trail and avoid potential horse/vehicle conflicts Main Roads proposes to 

maintain the continuity of the trail by implementing the following: 

Provide access from Old Bunbury Road to the southwest side of the Harvey River via Clifton Road 

Provide access through Reserve 13987 between Ckfton Road and the eastern side of the Peel 

Deviation for horses and riders by either: 

Providing adequate freeboard beneath the Harvey River bridge, or 

o 	Constructing a purpose built underpass beneath the southern approach to the Harvey River 

bridge 

Provide access along the eastern side of the Peel Deviation within, or adjacent to, the road reserve 

from Reserve 13 987 to the proposed service road that should parallel Doman Road. 

These options to maintain the 10th Light Horse Bridal Trail have been advised to members of the 

Yalgorup Recreational Horse Riders Association and the proprietors of the Peel Horseback Adventures 

who utilise the trail. 

Fouracres Cottage 

In order to avoid inadvertent impact of the heritage site the following management measures should be 

implemented during roadworks. 

I 	No parking of machinery outside of the road reserve on Wellington Location 205 within the 

vicinity of the Fouracres Cottage 

2 	The marking of the site on relevant design plans. 

3 	Ensuring that the Contractor is aware of the location of the site and its significance 

4 	Compliance with appropriate vibration management techniques. 

4.9.5 	 Additional Studies 

No additional studies are required in respect to European Heritage issue. 
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5. 	Other Relevant Documentation 

The following section discusses those environmental issues considered relevant to the project 
that do not require management in line with a Ministerial Condition or MRWA Commitment. 

5.1 	Acid Sulphate Soils Management Strategy 

5.1.1 	Background 

Acid Sulphate Soil (ASS) is the generic name given to soils containing iron sulphides that were 
primarily formed durtng the Holocene period. These naturally occurring iron sulphides are 
typically found within waterlogged soil or sediment kept under anaerobic conditions When 
these soils are disturbed and exposed to air, they oxidise and result in the production of 
sulphuric acid and iron precipitates. The effect of this release of sulphuric acid can be two fold, 
as the acid itself can cause damage to infrastructure and wildlife, but may also result in the 
release of heavy metals such as aluminium, iron and arsenic which pose a serious threat to 
natural receiving environments (WAPC, 2003). 

5.1.2 	Project Site 

The Western Australian Planning Commission Planning Bulletin No. 64 (WAPC 2003) identified 
the likelihood of acid sulphate soils occurring over the Swan Coastal Plain. According to the 
Bulletin, the likelihood of ASS occurring in the Peel Deviation project are for the most part: 

'Moderate to low risk of actual acid sulphate soils and potential acid sulphate soils 
occurring generally at depths of greater than 3m.' 

A high risk for actual acid sulphate soils (AASS) and potential acid sulphate soils (PASS) within 
3m of the ground surface occurs in the northern section of the project at the Serpentine River, 
Nambeelup Brook and Murray River. 

Golder Associates undertook an ASS investigation in 2004 as part of the overall geotechnical 
investigation of the Peel Deviation project. The presence of AASS and PASS was identified at 
the locations detailed in the table below. 

Table 2 	Identified ASS regions within the Peel Deviation Project. 

Test Pit Chainage Depth (m) ASS Description 
Identification Identified 

ASTP23 64,810 1.6 Wetland area between Lakes Rd and 
Patterson Rd. 

ASTP28 71,660 2.2 Pinjarra Rd/Murray River Bridge, 
southern edge of river. 

ASTP34 72,520 2.0 Culvert, wetland area. 

ASTP36 73,300 1.2 New Bridge. 
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Test Pit 	Chainage 	Depth (m) ASS 	Description 
Identification 	 Identified 

ASTP37 	73,610 	1.4 	 Wetland area. 

ASTP87 	100,730 	1.15 	 Harvey River Bridge, southern side. 

ASTP110 	Lakes Road 	1.2 
	

SerpeStirie River Bridge, eastern 
butment. 

ASTP111 	63,080 	1.2 
	

Serpentine River Bridge, northern 
- 	abutment. 

63,190 - 	1.4 
	

Serpentine River Bridge, southern 
- 	abutment. 

73. 500 
	

1.45 	 Wetland area. 

63, 050 
	

1.5 	 Serpentine River Bridge, northern 
approach 

5.1.3 	Acid Sulphate Soils Management 

Identification of ASS as construction of the Peel Deviation progresses is important. 
Investigations to identify ASS in low-lying areas, water course crossings and those areas 
identified in Table 2 above should be undertaken, using field tests in accordance with DoE 
"Identification and investigation of acid sulphate soilà (2004b) ". Any areas where excavations or 
disturbance of soils are greater than I m in depth should be field-tested to determine the 

presence of ASS. 

Where ASS is identified, the soils should be managed in accordance with DoE guidelines 
"Treatment and Management of Disturbed ASS (2004c) ". This should include treatment of 
exposed ASS, stockpiling guidelines of ASS and neutralisation of exposed ASS. 

Should any dewatering be programmed in areas of identified ASS, monitoring of the water 
quality should be conducted on a daily basis for physical parameters (particularly pH). This will 
ensure that dewatering is not having an adverse impact on water quality and inadvertently 
exposing PASS Dewatering should be managed in accordance with "Guidance for 

groundwater management in urban areas on acid sulphate soils (2004a) ". 

5.2 	Cave Management Strategy 

5.2.1 Background 

In recent years the identification of stygofaunal (aquatic subterranean animals) communities in 
the calcrete and alluvial aquifers of the Pilbara and Yilgarn regions, has increased the 
significance of karst (cave) systems within the state. It is thought that many significant 

communities may occur in many parts of Western Australia including within the coastal karst 
systems of the Swan Coastal Plain. 

ASTP 112 

ASTPII9 

TPI8 

Peel Deviation Project 	- 	 63 
Environmental Management Strategies 



Western Australian stygofauna and troglofauna (air breathing subterranean animals found in 

caves or voids) exhibit high levels of endemism and many of the species appear to have 

restricted ranges (EPA, 2003). Many Western Australian species have considerable scientific 

importance and conservation significance because they appear to represent links to the 

continents past connection with Gondwanaland (EPA, 2003). 

Few surveys of stygofaunal communities have been conducted and the distribution, 

conservation status and optimal survey techniques for most subterranean species are poorly 

known. It is thus important and recommended that advice is sought from appropriate specialists 

from CALM, Western Australian Museurr academia and other agencies whenever potential 

impacts upon karst systems and stygofauna may exist. CALM has statutory responsibility for the 

protection of stygofauna and should be consulted in each case. 

Whilst invertebrate taxa (stygofauna) are not protected under the Wildlife Conservation Act 

1950, crown law advice provided to the Department of Conservation and Land Management 

states that it would be a contravention of this legislation to seriously impact the conservation 

status of any species. It is understood that stygofauna are considerably more at threat of 

adverse impacts than other invertebrates due to their level of endemicity and limited distribution 

(Biota, 2003). 

5.2.2 	Project Environment 

The southern section of the proposed Peel Deviation project (Ch. 106 600 —109400) traverses 

a limestone ridge that comprises the Spearwood Dune Iandform unit. The Spearwood Dunes 

are composed of a core of limestone overlain by leached yellow and yellow —brown sands. 

Caves are known to occur in the area of the alignment and have been identified in the nearby 

Yalgorup National Park, although very few have been marked on maps (CALM, undated). 

5.2.3 	Geotechnical Investigations 

Geotechnical investigations (Golder Associates, 2004) conducted for the Peel Deviation project 

included investigative drilling at nine sites over the section traversing the Spearwood Dunes. 

The results of the drilling over this section are detailed in the table below: 

Table 3 	Peel Deviation Drill Site Locations and Results 

Bore Location Depth to Road at Material to Depth Depth to 
Hole (Ch.) Location (m) Below Ground Level Groundwater (m) 

from Ground 
Level 

B08 106 430 6.0 Sand to 8.5m >8.5 

B09 106780 11.0 Sandto9.6m, >13 
limestone to 13.Om 

BlO 106980 14.5 Sandto3.7m, >16.5 
limestone to 16.5m 

B12 107400 18.7 Sandto21.5m 20.6 
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Bore Location Depth to Road at Material to Depth Depth to 
Hole (Ch.) Location (m) Below Ground Level Groundwater (m) 

from Ground 
Level 

B13 107600 17.3 Sandtol7.4rn, >20.5 
limestone to 205m 

B15 108020 13.2 Sandtd165m >16.5 

B16 108160 10.8 a0.8rk] 
lim1est6neto14.0m 

>14 

B17 108430 
\ 	!1 
J 	/ 	\ 

ffn Sandto8.6m1J >11 

_—\ / 	f 	.\ limestoneto'i1.0m 

B18 108 
10,
6\ ko 

101  
and to 3.4m, >7.5 

I I I I \\ limestone to 7.5m 

No karst system 	ere'identified during the drilling program, which indicate that the depth of 
sand or limestone 	the level of the proposed road cut varies from 2.0-4.5 m. The 
recommendations from Golder Associates (2004) for additional drilling over the section Ch. 106 
780 - 108 600 will provide further information on the presence, or absence, of karst systems 
within the Spearwood Dune section of the alignment. 

It should also be noted that the drilling program identified only one borehole that intersected the 
groundwater (1312) at 20.6 m. The preliminary design indicates that at the location of borehole 
B12 earthworks will result in 18.5 m of cut at this site. Earthworks are not expected to directly 
impact on the groundwater at this location, which was 2.1 m below the expected finished level 
of the cut at the time of the drilling. 

5.2.4 	Karst Survey 

Although no karst systems were identified by the geotechnical investigations they are known to 
occur in the area. Consequently Main Roads initiated, through GHD, a field karst survey, which 
was carried out on the 2nd  of December 2004 by a team of four experienced speleologists and 
involved a grid search of an area approximately 3 km by 1.5 km centred on the southern end of 
the Peel Deviation. As a result of this survey two karst features were located, including a 
previously known cave (LW1 10): 

o 	A choked sinkhole approximately 1.5 m across and 1.5 m deep located 400 m east of the 
Old Coast Road section of the Peel Deviation project; and 

A typical doline collapse entrance cave (designated LW1 10) located approximately 300 m 
south—south—east of the Peel Deviation alignment. 

Neither of these karst systems will be directly impacted by the Peel Deviation. 

The karst survey had several limitations particularly that small cave entrances may not have 
been identified due to the dense vegetation in areas and that undetected caverns or voids may 
exist in the area that do not have a surface expression. The recorded extent of the two karst 
features located must also be viewed as a minimum but overall it further confirms that such 
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systems occur in the area. In view of the results of this survey, this management plan has been 
prepared for the construction phase of the southern section of the Peel Deviation Project. 

5.2.5 	Objectives 

To minimise and mitigate impacts on the environment by: 

Identifying any Karst systems within the project area 

Consulting relevant agencies of the presence of any Karst systems within the construction 
area 

i 	Investigating the presence / 6sence of stygofauna 

Protecting karst systems and their ecosystems from disturbance, and 

Identifying the significance of any kcst systems uncovered during roadworks. 

5.2.6 	Cave Management 

Identification of Karst Systems 

During the final design phase of the Peel Deviation project and throughout the construction 
phase, Main Roads should identify any karst systems within the project area. If any karst 
systems are located, additional investigations should be conducted to determine the presence 
and significance of any stygofauna and troglofauna within the identified cave system. 

Consultation with Relevant Agencies 

If any karst systems are unearthed during roadworks, Main Roads should consult with DoE, 
CALM and the WA Museum in respect to subterranean fauna (stygofauna and troglofauna) prior 
to any additional disturbance occurring to the system. 

Presence of Karst Systems 

There is the potential for karst systems to be uncovered during earthwork, particularly in the 
sections of deep cut Ch. 106 100— 108 800. 

Protection of Karst Systems 

If karst systems are uncovered within the project area then all works should be halted within the 
immediate vicinity and the area cordoned off until additional investigations are completed and 
approval to proceed with works is forthcoming. 

5.2.7 	Additional Investigations 

Additional investigations, including subterranean fauna surveys, may need to be conducted if 
any karst systems are identified during roadworks. Consultations with DoE, CALM and the WA 
Museum should determine the significance of the system and requirements of any additional 
investigations. 
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5.3 	Topsoil Management Strategy 

5.3.1 	Background 

This report details the Topsoil Management Strategy for the construction phase of the Peel 
Deviation. 

Complementary management plans prepared for the Peel Deviation project that detail related 
issues and therefore should be read in conjunction with this plan, include the Dieback and 
Weed Management Strategy, Drainage Management Strategy, and Landscaping and 
Rehabilitation Management Strategy. 

5.3.2 	Objectives 

To minimise and mitigate impacts on the environment by: 

o 	Minimising the spread of dieback and weeds and ensuring that soil seed stores 
representative of adjacent vegetation communities are used during rehabilitation through 
the application of appropriate topsoil quarantine I hygiene measures; 

i 	Reducing the potential for soil and wind erosion by providing for the early re-establishment 
of vegetation; and 

i 	Maximising the effectiveness of post-construction rehabilitation by optimising the soil seed 
store and thus resultant biodiversity. 

5.3.3 	Project Site 

The Peel Deviation alignment essentially traverses cleared farmland or parkiand cleared land 
with small patches of remnant vegetation 

The project site traverses a range of adjacent landuses including rural residential developments, 
extractive industries and horticultural operations in the northern 8 km, sparsely populated 
agricultural land over the central 39.2 km, with the remainder traversing State Forest and Pine 
plantation at the southern end. 

5.3.4 	Topsoil Management 

The key principle central to responsible topsoil management is maintenance of soil hygiene 
through the application of appropriate quarantine I hygiene measures during the construction 
and rehabilitation stages of a project. That is, retained topsoil must only be returned to its place 
of origin or somewhere that has similar characteristics to its source location. This not only 
minimises the potential for the spread of dieback and weed species, but also ensures that soil 
seed stores appropriate to local vegetation communities are returned during rehabilitation. 

Hygiene measures to be implemented throughout the vegetated sections of the project: 

1. 	The stripping of in-situ topsoil to a depth of 100 mm at the commencement of roadworks 
and windrowing the soil parallel to the roadworks within the road reserve. At the completion of 
roadworks the topsoil should be respread over disturbed areas from the area in which it was 
stripped. 

Peel Deviation Project 	 67 
Environmental Management Strategies 



Topsoil from dieback-infected areas will not be spread within the dieback free or dieback 
uninterpretable sections, nor will dieback uninterpretable topsoil be placed within the dieback 
free sections. 

Spoil material shall be utilised on-site as fill material in rehabilitation areas where it is 
suitable to cover and eradicate existing pasture species prior to revegetation. 

Any topsoil removed as spoil from the site should be ØIced at a site suitable to its 
dieback status as agreed by CALM and be buried beñeath at 1 m of clean fill material. 

Weed infested topsoil taken off-site to landfill shall be buried beneath at least im of clean 
fill material. 

All earth movingmachinery shall be cleaned of soil and vegetation prior to entering and 

leaving the site. 
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Figure 2 
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Figure 3 
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Figure 4 

Peel Deyiation Wetland Impacts 
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Figure 7 

Remnant Vegetation on Peel Deviation 
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Figure 8 

Vegetation Linkages 
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Figure 9 

10th Light Horse Bridal Trail. 
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Appendix A 

Declared Rare and Priority Flora 
believed to occur within 10 kilometres 
of the Project Area 



Declared Rare Flora: Taxa which have been adequately searched for and are deemed to 
be in the wild either rare, in danger of extinction, or otherwise in need of special 
protection, and have been gazetted as such. 

i 	Drakaea elastica; 

II 	Diuris micrantha; and 

III 	Diuris purdiei. 

Priority 1: Taxa which are known from one or a few (generally <5) populations which are 
under threat. 

Carex tereticaulis; and 

Acacia lasiocarpa var. bracteolata long pedrin c/c variant (G.S. Keighery 5026) 

Priority 2: Taxa which are known from one or a few (generally<5) populations, at least 
some of which are not believed to be under immediate threat. 

Johnsonia pubescens suhsp. cvqriorum: 

i 	Acacia bentha rn/i; 

i 	Cardamina paucuga 

P 	Haloragis cu1eolata; and 

Pterostylis sp. Yalgorup (G.Brockman GBB463) 

Priority 3: Taxa which are known from several populations, and the taxa are not believed 
to be under immediate threat. 

Diliwynia dillwyniodes; 

i 	Goodenia filiformis; 

i 	Astroloma microcalyx; 

i 	Eryngium subdecumbens; 

Lasiopetalum membranaceum; 

Acacia semitrullata; 

i 	Hibbertia spicata subsp. leptotheca; 

i 	Hemigenia microphylla; 

i 	Stylidium maritimum; 

, 	Stylidium longitubum; 

Platysace ramosissima; 

Schoenus spWaroona (G.J.Keighery 12235); 

Eryn glum subdecumbens; and 

Blennospora dolliformis. 
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Priority 4: Taxa which are considered to have been adequately surveyed and which, 
whilst being rare (in Australia), are not currently threatened by any identifiable factors. 

Schoenus natans; 

Jacksonia sericea; 

Caladenia speciosa; 

Parsonia diaphanophieba; 

i 	Hakea sp.Yalgorup (B.J.Keighery & N.Gibson 897); 

i 	Conostylis pauciflora; and 

Gre villea thelemanniana. 
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Perth-Bunbury Highway Targeted Fauna Survey 

1.0 	Executive Summary 
Project Background 

The new Perth - Bunbury Highway project comprises the Kwinana Freeway Extension and the 
Peel Deviation. This development will extend the Kwinana Freeway from it existing end point at 
Safety Bay Road to the current start of the dual carriageway near Lake Clifton. 

The action' of constructing the Pert h-Bunbury Highway required referral under the Federal 
Environmental Protection and Biodiversity Conservation (EPBC) Act 1999. The Federal 
Department of Environment and Heritage (DEH) determined that the new highway would be 
treated as a controlled action for the purposes of the act and required additional information 
on relevant matters of national environmental significance. One of the key factors in this 
respect was the likely presence of Federally listed threatened fauna species along the 
proposed construction corridor. The survey work and assessment reported on here was 
therefore a targeted exercise to provide the DEH with more detailed information on the 
threatened fauna species in question. 

Scope and Approach 

The scope of this work was to undertake a targeted assessment of habitat utilisation by five 
threatened fauna species listed under the EPBC Act 1999 and as Schedule fauna under the 
State Wildlife Conservation Act 1950-1979. The species involved were: 

Carnaby's Cockatoo Calyptorhynchus !atirostris; 
Baudin's Cockatoo Calyptorhynchus baudinii; 
Forest Red-tailed Black Cockatoo Calyptorhynchus banksii nasa; 
Chuditch (or Western Quoll) Dasyurus geoffroii; and 
Western Ringtail Possum Pseudocheirus occidentalis. 

The study also provided comment on the use and significance of habitats for the Rainbow 
Bee-eater Merops ornatus (protected as a migratory species under the EPBC Act 1999). 

The primary objective of this survey was to address the regional and local conservation status 
of these species, the significance of the proposed habitat loss for each species and the value 
of roadside reserve habitat in the longer term context. 

The approach to this study comprised: 

a desktop review of existing information on the target species in the study area; and 

field survey and ground-truthing of the entire study corridor (250 m either side of the 
highway reserve), with field techniques and data collection focussing on the species of 
interest to the study. 

Results 

There was little or no evidence of any regionally significant populations of four of the target 
species from the study corridor: 

Western Quoll (Chuditch) Dasyurus geoffroii 

No evidence of this species was recorded during habitat assessments, searches for 
secondary signs or spotlighting. This included the targeted riverine crossing areas and all 
other intact portions of the habitat. 

Western RinQtail Possum Pseudocheirus occidentalis 

Only one confirmed record of this species was made during the survey, with the remains 
of a dead Western Ringtail Possum recorded from the southern-most portion of the 
corridor in the Pitman Road area. It appears likely that this individual was from an 
ongoing translocation programme operating in the area. 
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Baudin's Cockatoo Calyptorhynchus baudinil 

Little evidence was recorded of any significant use of the habitats of the study corridor 
by Baudin's Cockatoo Calyptorhynchus baudinii (R. Johnstone pers. corn.). There were 
only three locations where this species was recorded, none of which were nesting sites. 
This is consistent with historical observations for the locality, with only one previous record 
on the Storr-Johnstone Bird Data Bank. 

Baudin's Cockatoo Merops ornatus 

Rainbow Bee-eaters were recorded on six occasions during the field survey, mostly as 
small groups. Only one of these sightings was a confirmed breeding record, with a pair 
flushed from a nest burrow. This location was not situated on the area to be disturbed by 
the planned road design. 

The remaining two target species were recorded numerous times along the study corridor, 
including confirmed nesting sites: 

Carnaby's Cockatoo Calyptorhynchus Iatirostris 

The survey team collected 215 separate records of Carnaby's Cockatoo from the study 
corridor. These comprised: 

164 feeding trees or areas (based on direct observation of birds feeding, personal 
communications from land owners of regular cockatoo feeding sites on their property, 
or characteristic secondary signs of foraging activity): 

28 separate records based on calls or observation of birds flying overhead or roosting 
in trees (ranging from pairs up to larger aggregations of 200-300 individuals); and 

23 confirmed or probable nest trees. 

Forest Red-tailed Black Cockatoo Calyptorhynchus banksii nasa 

Forest-red Tailed Black Cockatoos were well represented along the length of the study 
corridor, with 133 separate records, comprising: 

101 feeding trees or areas (mostly large. mature Marri trees or stands of smaller Main 
trees); 

15 separate records based on calls or observation of birds flying overhead or roosting 
in trees (mostly in small groups of less than 10 individuals); and 

17 confirmed or probable nest trees. 

Conservation Significance 

The field surveys completed for this report indicate that approximately 17 pairs of Forest Red-
tailed Black Cockatoos and 23 pairs of Carnaby's Cockatoos breed within or adjacent to the 
planned highway corridor. This is a very significant number for both species considering the 
highly fragmented nature of the remnant vegetation and the few historical breeding records 
for both species on the Swan Coastal Plain. Prior to this survey, there were no breeding 
records for the Forest Red-tailed Black Cockatoo in this part of the Swan Coastal Plain, and 
the species was thought to be mainly an irregular visitor. The situation is similar for Carnaby's 
Cockatoo, where only a few pairs have previously been recorded breeding in road verges in 
the Lake Clifton area. 

At both regional and national level, the portion of the southern Swan Coastal Plain between 
Stake Hill and Lake Clifton/Lake Preston contains some of the most significant breeding areas 
(i.e. areas of Critical Habitat) for both the Forest Red-tailed Black Cockatoo and Carnaby's 
Cockatoo in the south-west region. 

Impact Assessment 

Given the survey findings, the planned highway construction could fragment existing important 
populations of Carnaby's Cockatoos and Forest Red-tailed Black Cockatoos, and adversely 
affect habitat critical to the survival of these species in this region. It must be recognised 
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however, that while a significant number of sites important for these species were recorded 
during the surveys, not all will necessarily be affected by the planned highway construction. 

In decreasing width, there are effectively three levels involved in respect of this impact 
assessment: 

the survey area corridor for this study (a 250 m buffer on the road reserve; typically 
totalling -600 m in width); 

the road reserve for the highway (typically 100 m wide centred in the study corridor); and 

the extent of earthworks for the two road carriageways within the road reserve (based on 
the current preliminary design). 

To more accurately assess the potential extent of key habitat loss from the new highway, 
Mapinfo Geographical Information System (GIS) was used to spatially intersect the locations 
of nesting and feeding areas for Carnaby's Cockatoo and Forest Red-tailed Black with the 
road reserve and preliminary design for the road formation. The locations of nest and feeding 
sites for the two cockatoo species were spatially compared with the road reserve boundary 
and the current planned extent of the earthworks (the project impact area). The outcomes 
of this analysis are provided in Table 1 below. 

Table 1: Analysis of number of black cockatoo nesting and feeding sites that would be affected by the 
planned highway construction, relative to the road reserve and the wider locality. 

No. impacted by 
planned roadworks 

No. retained within 
reserve 

No. in wider study 
corridor 

Carnaby's Cockatoo 
Nest Trees 4 5 14 
Feeding Trees/Sites 14 41 109 
Forest Red-tailed Black Cockatoo 
Nest Trees 1 9 7 
Feeding Trees/Sites 13 18 70 

This analysis indicates that, with the current design, the highway would remove four of the 23 
Carnaby's Cockatoo nest trees in the immediate locality, and one of the 17 Red-tail Black 
Cockatoo nest trees in the -600 m wide survey corridor. This would leave a known 19 nest trees 
for Carnaby's and 16 nest trees for Forest Red-tails retained in the corridor surveyed by this 
study. Thus, while there are regionally significant populations of these species present, the 
current highway design does not directly impact on the majority of nesting and feeding trees 
important to these species. A preliminary review suggests that local detailed design 
modifications and changes to construction methods may be able to eliminate or minimise 
these residual project impacts on these regionally significant populations (see Section 6.4). 

The main objective for management strategies to be developed as part of this project 
therefore revolves around further preventing loss of nest hollows in proximity to feeding 
habitat, and ensuring the persistence of both species in the area. The existing preliminary 
design for the highway avoids most direct impacts on significant habitat trees, and some 
scope may exist to reduce or eliminate the project impacts that do arise from the existing 
design (see Section 6.4). 

Recommendations 

The following management recommendations arise from this study 

Prior to clearing commencing, there should be an appropriately timed re-inspection of 
hollows identified as nesting sites for evidence of current use and to assess and confirm the 
significance of these hollows. This should be carried out from November-February to 
coincide with the breeding period of the two key cockatoo species. 

All trees with suitable cockatoo nest hollows situated within the road reserve should be 
accurately surveyed and included as constraints in the detail design process. The 
objective in this respect should be to retain these trees within the verge or median strip 
within the reserve. Where this is not possible, the viability of relocating some hollows should 
be investigated. There has also been some recent success with the use of artificial nest 
sites or the relocation of existing hollows, particularly for Carnaby's Cockatoo. These 
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should be deployed on a one-for-one basis in any locations where the removal of nest 
frees is unavoidable. 

In the event that nest trees must be removed to accommodate the final highway design. 
Construction works should be timed so that they avoid the period when eggs, chicks or 
fledglings may be present in the hollows (generally December - March for the two key 
species). 

The impact of clearing of remnant native vegetation could be reduced by re-vegetating 
the road reserve with plants that will provide future food resources for the two cockatoos 
species (e.g. Corymbia, Dryandra, Al!ocasuarino, Banksia and eucalypts). This should be 
focussed in areas that are within a 2 km radius of nest sites. 

More detailed delineation of the spatial extent of key feeding habitats in sections of the 
highway important to cockatoos should be completed during the detailed design phase. 
The final design should aim to minimise clearing of this vegetation within the reserve, 
particularly when within a 2 km radius of nest trees. 

The direct clearing loss of some areas of regionally significant feeding habitat could also 
be offset by regeneration of new verge in farmland, re-generation of degraded 
vegetation and protection of some sections of existing habitat. 

Potential indirect impacts on vegetation important to cockatoos that is not removed 
during earthworks should be addressed through appropriate investigations and related 
project design and construction management. This includes the potential for weed 
introduction and spread, dieback (which may affect proteaceous vegetation) and 
changes to surface hydrology. 

Encourage adjoining local landowners to protect veteran and stag trees and preserve 
native vegetation. 
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Kwinana Freeway Extension (Safety Bay 
Road to MRS Boundary) Vegetation 
Assessment (from GHD 2005) 
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Kwinana Freeway Extension (Safety Bay Road to MRS Boundary) 

Vegetation Community 1. 	Jarrah I Marri/ Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri and Allocasuarina fraseriana 
(Casuarina) with lower storey species including Kunzea sp., Melaleuca sp., Banksia spp. and 
Pericalymma elipticum. This community was assigned a Keighery (1994) Vegetation Condition Rating of 
2 - 3 (excellent to good). 

Vegetation Community 2. 	Jarrah I Casuarina Woodland 

This community consists of overstorey species including Jarrah and Casuarina and lower storey species 
including Kunzea sp., Melaleuca sp., Acacia spp., Banksia spp., Pericalymma elipticum and Jacksonia 
furcellata. This community was assigned a Keighery (1994) Vegetation Condition Rating of 4 - 5 
(moderate to degraded). 

Vegetation Community 3. 	Casuarina Woodland 

This community consists solely of Allocasuarina fraseriana in the overstorey and is dominated in the 
lower storeys by Nuytsia floribunda ( Australian Christmas Tree or Muja), Kunzea sp., Melaleuca spp., 
Pericalymma elipticum, Jacksonia furcellata and Banksia spp. This community was assigned a Keighery 
(1994) Vegetation Condition Rating of 4— 5 (moderate to degraded). 

Vegetation Community 4. 	Jarrah I Marri / Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri and Casuarina with lower storey 
species including Kunzea sp., Melaleuca spp., Banksia spp., Jacksonia furcellata and Pericalymma 
elipticum. This community was assigned a Keighery (1994) Vegetation Condition Rating of 2 - 3 
(excellent to good). 

Vegetation Community 5. 	Jarrah Woodland 

This community consists solely of Jarrah in the overstorey and comprised lower storey species including 
Kunzea sp., Melaleuca spp., Pericalymma elipticum, Jacksonia furcellata and Banksia ilicifolia. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 3 (good). 

Vegetation Community 6. 	Cleared Pastureland 

This community consists of cleared pastureland with scattered remnant native vegetation comprising 
Jarrah, Marri and Tuart and lower storey species including Banksia attenuata and Acacia puichella. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 5 (degraded). 

Vegetation Community 7. 	Cleared Pastureland 

This community consists of cleared pastureland with scattered remnant native vegetation comprising 
Jarrah, Tuart, Flooded Gum (Eucalyptus rudis) and Casuarina with lower storey species including Muja, 
Acacia spp., Kunzea sp., Melaleuca spp. and Banksia spp. This community was assigned a Keighery 
(1994) Vegetation Condition Rating of 5 (degraded). 

Vegetation Community 8. 	Jarrah / Tuart I Flooded Gum I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Tuart, Flooded Gum and Casuarina with 
lower storey species including Muja, Acacia spp., Kunzea sp., Melaleuca spp., Banksia spp. and 

61/15247/8730 	New Perth Bunbury Highway (Kwinana Freeway Extension and Peel Deviation) 
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Pericalymma elipticum. This community was assigned a Keighery (1994) Vegetation Condition Rating of 
4 (moderate). 

Vegetation Community 9. 	Cleared Pastureland 

This community consists of cleared pastureland with scattered remnant native vegetation comprising 
Flooded Gum in the overstorey and lower storey species including Muja, Acacia spp., Kunzea sp., 
Xylomelum occidentale. This community was assigned a Keighery (1994) Vegetation Condition Rating of 
6 (severely degraded). 

Vegetation Community 10. Cleared Pastureland 

This community consists of cleared pastureland with scattered remnant native vegetation comprising 
Flooded Gum and lower storey species including Acacia saligna, Melaleuca preissiana and Jacksonia 
furcellata. This community was assigned a Keighery (1994) Vegetation Condition Rating of 5 - 6 
(degraded to severely degraded). 

Vegetation Community 11. Cleared Pastureland 

This community consists of cleared pastureland with scattered remnant native vegetation comprising 
Flooded Gum and understorey species including Acacia spp., Jacksonia furcellata and Xylomelum 
occidentale. This community was assigned a Keighery (1994) Vegetation Condition Rating of 5 
(degraded). 

Vegetation Community 12. Cleared pastureland 

This community consists of cleared pastureland with scattered remnant native vegetation comprising 
Flooded Gum and understorey species including Acacia saligna, Melaleuca spp. and Jacksonia 
furcellata. This community was assigned a Keighery (1994) Vegetation Condition Rating of 4 (moderate). 

Vegetation Community 13. 	Pine Plantation 

This community consists of plantation pines (Pinus pinaster) with several pioneer native species 
including Melaleuca preissiana, Jacksonia furcellata and Xylomelum occidentale. This community was 
assigned a Keighery (1994) Vegetation Condition Rating of 6 (severely degraded). 

Vegetation Community 14. Flooded Gum Woodland 

This community comprises solely of Flooded Gum in the overstorey with understorey species including 
Acacia spp., Kunzea sp., Melaleuca uncinata, Jacksonia furcellata and Adenanthos cygnorum. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 4 - 5 (moderate to 
degraded). 

Vegetation Community 15. Cleared Pastureland 

This community consists of cleared pastureland with scattered remnant native vegetation including 
Flooded Gum and Melaleuca preissiana. This community was assigned a Keighery (1994) Vegetation 
Condition Rating of 5 (degraded). 

Vegetation Community 16. Cleared Pastureland 

This community consists of cleared pastureland with scattered Melaleuca spp. This community was 
assigned a Keighery (1994) Vegetation Condition Rating of 6 (severely degraded). 

61/15247/8730 	New Perth Bunbury,  Highway (Kwinana Freeway Extension and Peel Deviation) 



Vegetation Community 17. Jarrah Woodland 

This community consists of Jarrah solely in the overstorey with understorey species including Kunzea 
glabrescens, Melaleuca spp., Jacksonia furcellata and Adenanthos cygnorum. This community was 
assigned a Keighery (1994) Vegetation Condition Rating of 5 (degraded). 

Vegetation Community 18. Flooded Gum Woodland 

This community consists of Flooded Gum and understorey species including Melaleuca spp. and 
Pteridium esculentum. This community was assigned a Keighery (1994) Vegetation Condition Rating of 5 
(degraded). 
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Kwinana Freeway Extension (MRS 
Boundary to Stock Road) Vegetation 
Assessment (from GHD 2005) 
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Vegetation Community I 	Cleared Pastureland 

This short 1 50m section at the southern end of the project area supports cleared pasture with isolated 
scattered remnant native vegetation consisting of Jarrah / Marri / Tuart / Casuarina woodland with 
understorey species including Kunzea glabrescens, Melaleuca thymoides and Banksia ilicifolia. This 
vegetation was classified as having a Keighery Vegetation Condition Rating of 5. 

Vegetation Community 2 	Jarrah / Marri I Casuarina Woodland 

This 1 OOm section of the alignment, immediately north of the pasture section, comprises vegetation with 
a Keighery Condition Rating of 4-5 consisting of Jarrah / Marri / Casuarina low woodland with an 
understorey including Kunzea glabrescens, Persoonia saccata and Banksia spp. 

Vegetation community 3 	Jarrah I Marri I Casuarina Forest 

This Jarrah I Marri / Casuarina low forest with understorey species including Acacia spp., Banksia spp., 
Xanthorrhoea spp. and numerous orchid species dominates the project area over a distance of 1030m. 
The vegetation is in relatively good condition with a Keighery Condition Rating of 3. 

Vegetation Community 4 	Jarrah I Marri I Casuarina Forest 

This 120m section of vegetation occurs between vegetation community 3 and was identified as Jarrah I 
Marri / Casuarina low forest with understorey species including Kunzea glabrescens, Melaleuca 
thymoides, Banksia spp. and numerous common weed species. The vegetation is in poor to moderate 
condition with a Keighery Condition Rating of 4-5. 

Vegetation Community 5 	Casuarina Woodland 

This community consists of Casuarina low woodland with understorey species including Kunzea 
glabrescens, Melaleuca thymoides and Banksia spp. The vegetation is in moderate condition a Keighery 
Condition Rating of 3-4. 
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Peel Deviation Vegetation Assessment 
(from GHD 2005) 



- 	 - 	- 
— - 	- 

.• - -- 
'k- 	 I.  

— 
- ,. 

4* 

'9- _.••  
hL  

•• 	 • 	f:'::' 

• 
.f7 

(.E - 	-4.- 
- 

- 	•- 	!••-' • .-. •'•-...• £ 

7. 

- 	 . 	 - I 	 •_ 

	pa 

4. .36 	
'•i-- 

- 	- - 	- 	 - 	- 
1 •.7 	• • • •_••.S, 

!j 	•' 	
5'b  

Ate 

.raP6t'4 	' 

' : 
 

2, 
Al . ; r 

,.' 

;Q; 	
:•' 	

• 

- 	/ I 
.5-.-- 	1 - 	• 

SCALE 
-D 

Motels HOWZONTAL OAT)J 	310035 PROJEClIOlO 5315 ZcssaSD  

125000 at A4 WESST DATL35: PSA 	ETASATAR31OR0ND: 	% 
LOCAUTY MAP _________________ 31 1.06 NlJl6247/5P9C5rsOocs,tO31Jpjs 

MaflSurab1 VlS)ON DRAYVIN3NO 

0 0601.06-) 

New Perth Bunbury Highway 
(Kwinana Freeway Extension 

Western AusaIia and Peel Deviation) 
COPYRIGHT 

1)45 D0QJENT 55 AND .514055. REMISS TOE 
PcOPISRTYOF.5+)Dpr(L10 (Map I of 3) 

1345 DOQJSETST MAY OILY NE USED FOR 
1140 UFOSE FOR WUIO) ST WAS CC$ePSS31ONEO Peel Deviation Vegetation 

ANDINACQRO11JC5011IH 155150065 Or - 	- 
ommun i es ENGAGEMENT FOR THE COIOMSSION 

- 

LEGEND 
VegGtQtion Communitios 

005 M*. 
, *,,i Q 

5mb) NWn)CaW. rj 	,hAni, 

LiJ woc c 

31mb) WWS5md C,Wmbd 

mb) 	W) T,fl? f•jj] A5.d0,nJCs.Ao 
Wo4 

( 	mbd PA0dO. 

.trJ': tl)1,m1) 
Cssm WOO,S 

r1 31mb) *1 Cavm 
LJ 11 	wmj,1 10  

r1 	mi )b )PodGn 

50351)51 	FTIO NAL EMM 55515.35 NS03.3R5)5 



Vegototlon Communities 
HO0NLBL 0ATlJ: 00004 PROJEOTIOBE UZg,A 00 

125,000 atA4 000NTOATLB.I OVA 	OTADATARCOPt0E0% 

LOCAUTY MAP DATE I FiLE LOCATiON 

II] 31150 

I 	MandUrBh.( 
7006151001 050>6100 010 

— 297 .r>? 	,iiC>>HAB4 

0 

1i] ° New Perth Bunbury Highway 
(Kwinana Freeway Extension 

Western Australia I 	] and Peel Deviation) 
COPYRIGHT In 145 DJ40NT IS 000SHAIL FiEMAIN TIE 

PR00ERrnOF GOD PrY LTD 
ii 

 (Map 2 of 3). nis o cwEoT 	v OTtY ao 0050 FOR 
ii-irjoSs FOFiHA4IO4IT WAS cossooro Peel Deviation Vegetation 

ANOINACCORDANCEWITH THETEENS OF 
ABET TONTBEB4PI. FF0000 CAN BE> NN yBC0'JEAREAS ENCASEMENT vcwoole,ms.sloo Communities 



k -- 	..-\-::.-;- ': - .-4• .:c.-:--.: 
• 

'- ::- 	--•' 	- - - 

44- 

Li 
I - — 

LEGEND - 	- SCALE - 

VogAtAtlon Comniunitlos 

flI W$iCan1AA 

IIII 

nEI 4,t4 T4JCAIs.W31 

4-.) 	Q  
Meters 

I 25.000 atA4 

LOCAUTY MAP 

MSUAUTAI1 

It- 

Western Austaha 

COPYRIGHT 
THS 000JMENT 45 ANDSKELJ. REI4AtN TEE 

PR'Es4rroF 040 PTY LTD 
1145 DOCUMENT MAY THEY SE USED FCE 

THE PUOSE FC45W44IQ4 IT 4555 COMJASSIOESED 
AI4DINAC45OI4EAN4-EtdIT9 THE TEENS OT 

9DAGE1-4ENT FOR IHECOISSSSSIc*4 

HORQON 4. DATUM: GOAeA P0JSCTIOI4, MGAZSnAE 

	

CEIGI4T DATUM MA 	h€TADATARACOR500: O% 

DATE I 151$ LOCAliSM 

31.105 Nil5247/EP9GnDoc,,nntbn/OI5JI5,TH 

VISiON 5AWI155 HO 

U 	5534-4-5-3 

New Perth Bunbury Highway 
(Kwinana Freeway Extension 
and Peel Deviation) 

- 

(Map 3of3). 
Peel Deviation Vegetation 
Communities 



Vegetation Community 1. 	Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation comprising overstorey 
species including Jarrah, Marri and Casuarina with lower storey species including Kunzea glabrescens, 
Melaleuca thymoides, Banksia spp. and Xylomelum occidentale. This community was assigned a 
Keighery (1994) Vegetation Condition Rating of 4-5 (moderate to degraded). 

Vegetation Community 2. 	Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation comprising overstorey 
species including Jarrah, Marri, Tuart and Casuarina with lower storey species including Jacksonia spp., 
Banksia spp. and Xylomelum occidentale. This community was assigned a Keighery (1994) Vegetation 
Condition Rating of 5 (degraded). 

Vegetation Community 3. 	Jarrah I Marri I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri and Casuarina with lower storey 
species including Jacksonia spp., Banksia spp. Kunzea glabrescens and Melaleuca thymoides. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 1 —2 (pristine to excellent). 

Vegetation Community 4. 	Jarrah I Marri I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri and Casuarina with lower storey 
species including Banksia spp., Acacia spp., Kunzea glabrescens and Melaleuca spp. This community 
was assigned a Keighery (1994) Vegetation Condition Rating of 1 —2 (pristine to excellent). 

Vegetation Community 5. 	Jarrah I Marri I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri and Casuarina with lower storey 
species including Jacksonia spp., Banksia spp., Kunzea glabrescens and Melaleuca thymoides. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 2 (excellent). 

Vegetation Community 6. 	Jarrah I Marri Woodland 

This community consists of overstorey species including Jarrah and Marri with lower storey species 
including Jacksonia spp., Banksia spp., Acacia spp., Kunzea glabrescens and Xylomelum occidentale. 
This community was assigned a Keighery (1994) Vegetation Condition Rating of 5 —6 (degraded to 
severely degraded). 

Vegetation Community 7. 	Jarrah I Marri I Tuart I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri, Tuart and Casuarina with lower 
storey species including Jacksonia spp., Banksia spp., Acacia spp., Kunzea glabrescens and Melaleuca 
thymoides. This community was assigned a Keighery (1994) Vegetation Condition Rating of 3 (good). 

Vegetation Community B. 	Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation comprising Jarrah and 
lower storey species including Jacksonia spp., Acacia spp., Banksia ilicifolia and Kunzea glabrescens. 
This community was assigned a Keighery (1994) Vegetation Condition Rating of 5 —6 (degraded to 
severely degraded). 
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Vegetation Community 9. 	Jarrah I Marri I Tuart I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri, Tuart and Casuarina with lower 
storey species including Banksia grandis, Acacia spp. and Kunzea glabrescens. This community was 
assigned a Keighery (1994) Vegetation Condition Rating of 2 —3 (excellent to good). 

Vegetation Community 10. Marri Woodland 

This community consists of Marri woodland and lower storey species including Banksia spp., Jacksonia 
spp. and Kunzea glabrescens. This community was assigned a Keighery (1994) Vegetation Condition 
Rating of 2 - 3 (excellent to good). 

Vegetation Community 11. Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation comprising Banksia 
grandis, Adenanthos cygnorum and Kunzea glabrescens. This community was assigned a Keighery 
(1994) Vegetation Condition Rating of 6 (severely degraded). 

Vegetation Community 12. Tuart Woodland 

This community consists of Tuart woodland with understorey species including Banksia menziesii, 
Acacia spp., Jacksonia furcellata and Kunzea glabrescens. This community was assigned a Keighery 
(1994) Vegetation Condition Rating of 5-6 (degraded to severely degraded). 

Vegetation Community 13. Casuarina / Muja Woodland 

This community consists of Casuarina / Muja (Nuytsia floribunda) woodland and lower storey species 
including Banksia spp. Jacksonia stern bergiana. and Kunzea glabrescens. This community was 
assigned a Keighery (1994) Vegetation Condition Rating of 4 (moderate). 

Vegetation Community 14. Marri / Flooded Gum I Casuarina Woodland 

This community consists of overstorey species including Marri, Flooded Gum (Eucalyptus rudis) and 
Casuarina with lower storey species including Banksia spp., Acacia spp., Muja and Kunzea glabrescens. 
This community was assigned a Keighery (1994) Vegetation Condition Rating of 1 - 2 (pristine to 
excellent). 

Vegetation Community 15. Acacia I Jacksonia I Hakea Scrubland 

This community consists of Acacia spp., Jacksonia stembergiana and Hakea varia scrubland. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 2 —3 (excellent to good). 

Vegetation Community 16. Casuarina / Melaleuca Woodland 

This community consists of a Casuarina I Melaleuca woodland with lower storey species including 
Acacia spp., Jacksonia sternbergiana and Hakea varia. This community was assigned a Keighery (1994) 
Vegetation Condition Rating of 2 (excellent). 

Vegetation Community 17. Casuarina Woodland 

This community consists of Casuarina woodland with a Juncus sp. understorey. This community was 
assigned a Keighery (1994) Vegetation Condition Rating of 5 (degraded). 
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Vegetation Community 18. Flooded Gum I Casuarina Woodland 

This community consists of Flooded Gum I Casuarina woodland with a Melaleuca rhaphiophylla 
understorey. This community was assigned a Keighery (1994) Vegetation Condition Rating of 2-3 
(excellent to good). 

Vegetation Community 19. Jarrah I Marri I Flooded Gum I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri, Flooded Gum and Casuarina with 
a Melaleuca rhaphiophylla, Kunzea glabrescens and Banksia attenuata understorey. This community 
was assigned a Keighery (1994) Vegetation Condition Rating of 4 (moderate). 

Vegetation Community 20. Jarrah I Marri I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri, Flooded Gum and Casuarina with 
a Kunzea glabrescens, Xylome/um occidentale and Acacia puichella understorey. This community was 
assigned a Keighery (1994) Vegetation Condition Rating of 5 (degraded). 

Vegetation Community 21. Marri I Casuarina Woodland 

This community consists of overstorey species including Marri and Casuarina with a Kunzea 
glabrescens, Melaleuca thymoides, Muja and Banksia spp. understorey. This community was assigned a 
Keighery (1994) Vegetation Condition Rating of 1 —2 (pristine to excellent). 

Vegetation Community 22. Jarrah I Marri I Flooded Gum I Casuarina Woodland 

This community consists of overstorey species including Jarrah, Marri, Flooded Gum and Casuarina with 
a Kunzea glabrescens, Melaleuca rhaphiophylla, Jacksonia spp. and Banksia spp. understorey. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 4-5 (moderate to 
degraded). 

Vegetation Community 23. Jarrah Woodland 

This community consists of Jarrah woodland with a Kunzea glabrescens understorey. This community 
was assigned a Keighery (1994) Vegetation Condition Rating of 4-5 (moderate to degraded). 

Vegetation Community 24. Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation including Jarrah and 
Kunzea glabrescens. This community was assigned a Keighery (1994) Vegetation Condition Rating of 6 
(severely degraded). 

Vegetation Community 25. Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation including Marri and 
Kunzea glabrescens. This community was assigned a Keighery (1994) Vegetation Condition Rating of 6 
(severely degraded). 

Vegetation Community 26. Flooded Gum Woodland 

This community consists of Flooded Gum woodland with a Melaleuca spp. understorey. This community 
was assigned a Keighery (1994) Vegetation Condition Rating of 3-4 (good to moderate). 
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Vegetation Community 27. Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation including Marri and 
Kunzea glabrescens. This community was assigned a Keighery (1994) Vegetation Condition Rating of 5 
(degraded). 

Vegetation Community 28. Jarrah Woodland 

This community consists of Jarrah woodland with a Kunzea glabrescens, Jacksonia spp. and Acacia spp 
understorey. This community was assigned a Keighery (1994) Vegetation Condition Rating of 3-4 
(good to moderate). 

Vegetation Community 29. Jarrah I Marri I Casuarina woodland 

This community consists of overstorey species including Jarrah, Marri and Casuarina with a Kunzea 
glabrescens, Xylomelum occidentale, Acacia spp. and Banksia spp. understorey. This community was 
assigned a Keighery (1994) Vegetation Condition Rating of 2 (excellent). 

Vegetation Community 30. 	Pine Plantation 

This area consisted of Pine Plantation and was thus assigned a Keighery (1994) Vegetation Condition 
Rating of 6 (severely degraded). 

Vegetation Community 31. Tuart woodland 

This community was dominated by Tuart in the overstorey and comprised understorey species including 
Banksia spp., Acacia spp., Agonis flexuosa, Dryandra sessilis and Jacksonia furcellata. This community 
was assigned a Keighery (1994) Vegetation Condition Rating of 3 (good). 

Vegetation Community 32. Jarrah I Marri I Tuart I Casuarina woodland 

This community consists of overstorey species including Jarrah, Marri, Tuart and Casuarina with lower 
storey species including Banksia spp., Acacia spp., Dryandra spp., Jacksonia spp., Agonis flexuosa and 
Kunzea glabrescens. This community was assigned a Keighery (1994) Vegetation Condition Rating of 3-
4 (good to moderate). 

Vegetation Community 33. Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation comprising Jarrah, Tuart 
and Allocasuarina fraseriana with understorey species including Acacia spp., Dryandra sessilis, 
Jacksonia furcellata and Hardenbergia comptiana. This community was assigned a Keighery (1994) 
Vegetation Condition Rating of 5 (degraded). 

Vegetation Community 34. Jarrah I Tuart I Casuarina woodland 

This community consists of overstorey species including Jarrah, Tuart and Casuarina with lower storey 
species including Acacia spp., Dryandra sessilis, Jacksonia furcellata and Agonis flexuosa. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 4 - 5 (moderate to 
degraded). 

Vegetation Community 35. Marri woodland 

This community is dominated by Marri in the overstorey and comprises understorey species including 
Acacia puichella, Kunzea glabrescens, Melaleuca spp. and Hardenbergia comptiana. This community 
was assigned a Keighery (1994) Vegetation Condition Rating of 3 - 4 (good to moderate). 
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Vegetation Community 36. Marri I Flooded Gum I Casuarina woodland 

This community consists of overstorey species including Marri, Flooded Gum and Casuarina with lower 
storey species including Acacia spp., Jacksonia spp., Melaleuca spp. and Kunzea glabrescens. This 
community was assigned a Keighery (1994) Vegetation Condition Rating of 3 - 4 (good to moderate). 

Vegetation Community 37. Cleared land 

This community consists of cleared riverbank with remnant native vegetation comprising Marri and 
Flooded Gum with understorey species including Acacia saligna, Melaleuca rhaphiophy/la and Kunzea 
glabrescens. This community was assigned a Keighery (1994) Vegetation Condition Rating of 6 
(severely degraded). 

Vegetation Community 38. Cleared Pastureland 

This community consists of cleared pastureland with remnant native vegetation comprising Marri, 
Flooded Gum and Casuarina with understorey species including Acacia saligna, Melaleuca rhaphiophylla 
and Kunzea glabrescens. This community was assigned a Keighery (1994) Vegetation Condition Rating 
of 5 (degraded). 
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