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AN INVITATION TO COMMENT ON THIS CER 

The Environmental Protection Authority (EPA) invites people to make .a submission on this 
Consultative Environmental Review (CER). 

The City of Rockingham proposes to extend Safety Bay Road to Eighty Road. In 
accordance with the Environmental Protection Act 1986, a Consultative Environmental 
Review (CER) has been prepared which describes the proposal and its likely effects on the 
environment. 

The CER is available for public review for four weeks from 23 November 1992. 

Comments from Government Agencies and from the public will assist the EPA to prepare 
an Assessment Report in which it will make recommendations to Government. 

Why Write a Submission? 

A submission is a way to provide information, express your opinion and put forward your 
suggested course of action - including any alternative approach. It is useful if you indicate 
any suggestions you have to improve the proposal. 

All submissions received by the EPA will be acknowledged. Submissions will be treated 
confidentially unless it is stated that they can be used publicly, then they may be quoted 
either in full or part in each report. 

Why Not Join a Group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group or 
other groups interested in making a submission on similar issues. Joint submissions may 
help to reduce the workload for an individual or group, as well as increase the pool of ideas 
and information. If you form a small group (up to 10 people) please indicate all the names 
of the participants. If your group is larger, please indicate how many people your 
submission represents. 

Developing a Submission 

You may agree or disagree with, or comment on, the general issues discussed in the CER or 
the specific proposals. It helps if you give reasons for your conclusions, supported by 
relevant data. You may make an important contribution by suggesting ways to make the 
proposal environmentally more acceptable. 

When making comments on specific proposals in the CER: 

u 	clearly state your point of view; 
U 	indicate the source of your information or argument if this is applicable; and 
0 	suggest recommendations, safeguards or alternatives. 
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Points to Keep in Mind 

By keeping the following points in mind, you will make it easier for your submission to be 
analysed: 

ci 	attei'npt to list points so that the issues raised are clear. A summary of your 
submission is helpful; 

refer each point to the appropriate section, chapter or recommendation in the CER; 

C] 	if you discuss different sections of the CER, keep them distinct and separate, so, 
there is no confusion as to which section you are considering; and 

0 	attach any factual information you wish to provide and give details of the source. 
Make sure your information is accurate. 

Remember to include: 

LI 	your name; 
a 	address; and 
U 	date. 

The closing date for submissions is 21 December 1992. 

Submissions should be addressed to: 

The Chairman 
Environmental Protection Authority 
8th Floor, Westralia Square 
38 Mounts Bay Road 
PERTH WA 6000 

Attention: Ms J Boyer 
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SUMMARY 

Introduction 

This Consultative Environmental Review describes the alignment and intersection 
arrangements for the extension of Safety Bay Road from its current alignment to Eighty 
Road in the City of Rockingham. Constraints to this alignment include System Six Area 
M103, four wetlands protected by regulations and land reserved Parks and Recreation under 
the Metropolitan Region Scheme (MRS). The existing Safety Bay Road terminates at its 
intersection with Mandurah Road. 

The proposal is for a road corridor to accommodate a two lane dual carriageway to connect 
with a previously approved reserve terminating at Eighty Road. 

Justification for the Proposal 

Safety Bay Road has been planned as a primary east-west link in the south west since the 
publication of the South West Corridor Strategy Plan in 1980 (SPC). 

When extended, Safety Bay Road will initially serve as the major east-west link between the 
planned Baldivis urban area and Rockingham. In the longer term it will also form one of 
the major east-west links to the southern end of the Kwinana Freeway for residents of both 
Baldivis and Rockingham. 

Traffic modelling indicates that in 2021 Safety Bay Road west of Mandurah Road will carry 
approximately 35,000 vehicles per day and 28,000 vehicles per day east of Mandurah Road. 
A decision not to proceed with the alignment would leave Baldivis with no direct road 
connection to Rockingham and no direct connection to the Freeway for Safety Bay and 
Warnbro. 

The Existing Environment 

The study area incorporates portions of System Six Area M103, recommended for 
management as a Regional Park and four wetlands defmed under the Environmental 
Protection (Swan Coastal Plains Wetlands) Regulations, 1991. This protects identified 
wetlands by making filling, excavating or draining illegal. The Regional Park management 
recommendations are a consequence of the areas extensive wetlands, associated ecosystems 
and its recreational opportunities. 
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The study area contains three primary landforms. These are the low lying wetlands of the 
Cooloongup Suite (Lakes Cooloongup and Walyungup), the dune covered Coastal limestone 
ridge to the east of Mandurah Road and the area of subdued dune topography to the east of 
the ridge containing the wetlands of the Stakehill Suite (Baldivis and Tamworth Hill 
Swamps). 

Land use west of Mandurah Road is dominated by conservation and recreation concerns 
associated with Parks, Rockingham Lakes Regional Open Space, System Six Area M103 
and the wetlands of Lakes Cooloongup and Walyungup. East of Mandurah Road, large 
blocks of private property dominate with rural uses predominating. 

Flora is represented by eight vegetation communities with differing degrees of disturbance 
and structural diversity. Significant flora or vegetation communities are: 

Tuarts (Eucalyptus gomphocephala); 

u 	Freshwater Paperbark (Melaleuca rhaphiophylla); and 
Coast Saw Sedge (Gahnia trifida). 

Fauna reflects the diversity and condition of the vegetation communities and the presence of 
wetland ecosystems. Significant fauna in the area are: 

u 	Waterbirds; 
ci 	Kangaroos/Wallabies; and 
ci 	the Southern Brown Bandicoot (Isoodon obesulus). 

Studies and surveys have indicated that there are no sites of Aboriginal significance within 
the study area. 

Selection and Evaluation of Route Options 

Five route options were considered for Safety Bay Road. These were assessed using 11 
evaluation criteria. These criteria covered the range of issues that are important in the study 
area and included environmental, social and economic elements. 

Route Option E was adopted as the preferred route due to its safety characteristics, lack of 
impact on wetlands protected by regulations and manageable impacts in the System Six area. 
It was also the most favoured route regarding floral and faunal impact, hydrological impact 
and archaeological/ethnographic impacts. It also provided the greatest flexibility for 
intersection arrangements. 
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Option A has the greatest impact on landscape, is the most expensive and presents some 
difficulties in providing a safe intersection arrangement. It also has medium impacts on 
wetlands and the System Six Area, is the second most favoured route regarding floral and 
faunal impacts, hydrological impact and archaeological/ethnographic impacts. Its main 
advantage is that it has low social impacts. 

Options B, C and D have significant impacts on the wetlands, the System Six Area, flora 
and fauna, and hydrology. They have moderate social impacts and safety concerns, but 
were less expensive than Options A and E. 

Description of the Preferred Option 

The preferred option passes through land reserved for Parks and Recreation under the MRS 
to the west of Mandurah Road. This land falls within System Six Area M103 and has been 
incorporated into the Rockingham Lakes Regional Park. The route passes between Lakes 
Cooloongup and Walyungup, whereas the existing alignment crosses the southern extension 
of Lake Cooloongup. To the east of Mandurah Road, the proposed route passes through 
privately held land zoned Rural and skirts the southern edge of Baldivis Swamp. 

The road design standard to be adopted is the current Austroads standard for a design speed 
at 70km/hr. The preferred option is intended to become a road reserve able to 
accommodate a dual two lane carriageway. Earthworks to accommodate the dual two lane 
carriageway will be built, however initially only a single two lane carriageway will be 
constructed. The second carriageway will be built when required. 

The road surface will drain to open table drains and storage/infiltration basins designed to 
retain a 1 in 5 year storm. Drainage basins will be designed to allow landscaping, soil 
amendment and periodic silt removal. Where required, culverts will be installed under the 
road to provide for existing drainage patterns. 

The preferred option can accommodate a variety of intersection treatments. 

Environmental Impacts and Their Management 

Impacts on wetlands and System Six areas are primarily that of habitat and vegetation loss in 
the route option corridor. At the intersection of Mandurah Roid, filling of a portion of 
seasonal sumpland will be required to accommodate the road and intersection works. 

Impacts on flora and fauna are the direct clearing and loss of habitat outlined above along 
the route option corridor. Minor areas of Tuarts and Freshwater Paperbark are affected by 
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the route option corridor, however, the condition of the communities is relatively poor. 
The majority of the route runs through disturbed grasslands. There is also potential for an 
increase in road deaths of native mammals. Indirect impacts will be associated with 
increased levels of people passing through the area. 

Visual impacts will result from vegetation clearance and the cutting required through the 
Coastal limestone ridge to the east of Mandurah Road. 

Social impacts will include access benefits for current and future residents, and the 
disturbance to residents whose land is required for the route. Construction impacts could 
include increased dust and noise levels, erosion and runoff to the wetlands, damage to 
vegetation, and the spread of dieback. 

Commitments are made by the proponents to manage these impacts. The most significant 
commitment is to adopt a route option which is longer and more expensive than others 
considered to minimise environmental impacts on wetlands and landscape. 

Eleven commitments are made to manage impacts. These are summarised in Chapter 8. 

Conzmunity Consultation 

The committees, landowners and authorities consulted during this review are discussed in 
Chapter 7. A summary of their views, issues of concern and suggestions is presented. 
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Chapter 1 

INTRODUCTION 

1.1 BACKGROUND 

This Consultative Environmental Review (CER) was commissioned by the City of 
Rockingham who is the proponent for a proposal to extend Safety Bay Road in an easterly 
direction. The CER investigates route options for a section of the road extension through 
an environmentally sensitive area which includes wetlands and System Six Area M103. 

	

1.2 	DESCRIPTION OF THE PROPOSAL 

The proposal is a road corridor to provide a route for Safety Bay Road through the study 
area identified on Figure 1.1. The corridor must provide for intersections with Mandurah 
Road and Eighty Road. The route will be reserved as an Important Regional Road (IRR) 
under the MRS and this zoning will be reflected in the City of Rockingham Town Planning 
Scheme No. 1. The road will be designed and constructed to specifications of the City of 
Rockingham following land acquisition by the Department of Planning and Urban 
Development (DPUD). This report considers route options for the road reserve as well as 
identifying management issues which will need to be taken into account during the design, 
construction and operation of the road. 

	

1.3 	STATUTORY FRAMEWORK 

The Environmental Protection Authority has determined that formal assessment at the level 
of a CER is appropriate for the road alignment under the Environmental Protection Act, 
1986. The guidelines for the study issued by the EPA are included in Appendix A. After a 
four week period for public comment, the EPA will consider the comments received and 
prepare a report to the Minister for Environment, who will make a decision on the proposal. 
Subsequent rezoning of an acceptable route option would take place under The Metropolitan 
Region Scheme Act, 1959-1982. 
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Source: Taylor and Rurrell, Proposed Rezoning, Raldzws 	 No: to Scale 

s'nJDy AREA 	- 	 BALDIVIS STRUCTURE PLAN AREA 

Figure 1.1 PROPOSED REGIONAL ROAD NETWORK 



1.4 METHOD 

The object of this report is to assess the environmental impacts of a road corridor for the 
extension of,Safety Bay Road and to suggest management measures to ameliorate identified 
impacts. 

A two stage approach was used with the first stage involving the evaluation of a range of 
route options, leading to the identification of a preferred option. The second stage provided 
a detailed assessment of that route, including aspects of its design, and the identification of 
specific environmental impacts. Measures to ameliorate these impacts were then developed. 

1.5 	FORMAT OF THE REPORT 

The report format reflects the order in which the two stage approach used in the route 
selection and assessment were carried out. 

Chapter 2 provides a justification for the extension of the road and Chapter 3 describes the 
environment of the study area in detail. Chapter 4 describes the process of route selection 
and evaluation in the context of the environment of the study area. 

Chapter 5 then describes the environment, design aspects and safety criteria of the preferred 
option. Chapter 6 identifies the environmental impacts of the preferred option and proposes 
management measures. 

Chapter 7 provides a description of community consultation initiatives and indicates support 
for the preferred option. Chapter 8 outlines the 11 management commitments made by the 
proponent. 
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Chapter 2 

JUSTIFICATION FOR THE PROPOSAL 

Safety Bay Road has been planned as a primary east west link in the south west since the 
publication of the South West Corridor Strategy Plan in 1980 (SPC). It currently runs from 
Cape Peron and terminates at Mandurah Road as shown on Figure 1.1. The eastern 
extension of Safety Bay Road will serve two major functions. Initially it will act as the 
primary link between the Baldivis urban area and Rockingham. The Baldivis urban area, 
which is now being planned and will ultimately house 24,000 persons, is shown on Figure 
I.I. Development is likely to commence in 1993 and Safety Bay Road has been identified 
as the major east-west link serving the Baldivis urban area in a range of planning documents 
produced over the last twelve years (Taylor and Burrell, Road Reserves Review, 1991). 

In the longer term, Safety Bay Road will also provide access to the southern end of the 
Kwinana Freeway when the Freeway is extended as shown on Figure 1.1. At this time, the 
Freeway will have an intersection at Safety Bay Road/Folly Road and Safety Bay Road will 
then provide a major access route to the Freeway for Rockingham and the Baldivis urban 
area as was documented in the environmental studies carried out for the extension of the 
Freeway (State Planning Commission, 1987). Traffic modelling carried out by Main Roads 
indicates that in the year 2021 Safety Bay Road west of Mandurah Road will carry 
approximately 35,000 vehicles per day, while east of Mandurah Road it would carry 28,000 

vehicles per day. 

It should be emphasised that the portion of Safety Bay Road considered in this Consultative 
Environmental Review is the only portion that is not currently reserved in an appropriate 
manner. A decision not to proceed with the extension of Safety Bay Road would leave the 
Baldivis area with no direct road connection to Rockingham. This would place significant 
pressure on a number of minor rural roads such as Baldivis Road, Eighty Road and Pike 
Road. In the long term this pressure would remain as traffic from the area travelled either 
north to Millar Road or south to Karnup Road to gain access to the Freeway. It would also 
mean that there would be no direct east west connection with the Freeway to serve the 
growing areas of Safety Bay and Warnbro. 

An extended Safety Bay Road is integral to the road hierarchy for the South West Corridor. 
A decision not to proceed would require significant alterations to planning for the area. 
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Chapter 3 

THE EXISTING ENVIRONMENT 

This chapter provides a detailed description of the existing environment of the study area 
shown on Figure 1.1. 

	

3.1 	DESCRIPTION OF THE STUDY AREA 

The study area is located within the City of Rockingham, six kilometres south-west of the 
Rockingham Regional Centre in the district of Baldivis. The area is identified on Figure 

1.1. 

The area is bounded by Tamworth Hill Swamp to the east, the northern boundary of Lot 
327, Lake Walyungup to the west and Pike Road to the south. The area includes the 
existing alignment of Safety Bay Road and its intersection with Mandurah Road. The 
existing alignment crosses the southern tip of Lake Cooloongup and the study area is 
characterised by variable topography and the presence of wetlands, and their associated 
ecosystems and hydrological regimes. 

	

3.2 	LAND USE, PLANNiNG AND OWNERSHIP 

Land in the study area can be broadly divided into public land to the west of Mandurah 
Road and private lots to the east. Broad land ownership for the study area is shown by 
Figure 3.1. 

Land use to the west of Mandurah Road is dominated by conservation and recreation 
concerns. A large area of SPC owned land is reserved for Parks and Recreation under the 
Metropolitan Region Scheme (MRS) and is administered by DPUD. The area has recently 
been incorporated into the Rockingham Lakes Regional Park. A planning and development 
strategy for the open space (Metropolitan Region Planning Authority, 1980) noted its 
significance as a resource for the surrounding areas that are to be developed for urban 
purposes in the future (The Metropolitan Regional Planning Authority, 1980). Lots 334 
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(west), 333 and 328 are part of the SPC land and are presently leased for grazing. Fencing 
contains stock within these cleared, grassed and comparatively degraded lots. 

System Six Area M103 includes all land on the western side of Mandurah Road and Lot 327 
on the eastern side. The existing Safety Bay Road alignment bisects Area M103, Lakes 
Cooloongup and Walyungup. The System Six report considers the area to be an open space 
of regional significance and suggests its planning and management as a Regional Park, with 
Lake Cooloongup managed primarily for the conservation of flora and fauna, and Lake 
Walyungup managed to permit development for recreational use (Department of 
Conservation and Environment, 1983). 

Land use and ownership to the east of Mandurah Road is dominated by private property 
with a Rural zoning under the MRS. Exceptions are the portion of System Six Area M103 
incorporating Lot 327, Lot 329 which is Reserve 27008 for Public Utility and Reserve 
32551 for Government Requirements on Eighty Road. 

Lots 330, 331, 332, 334 and 335 are zoned Rural under the MRS. There is a private 
residence on both Lots 332 and 334 and some use is made of these lots for small scale 
grazing. Minor clearing of the vegetation has occurred. Lot 331 has been developed for 
horse agistment and supports a residence. Fencing and paddocks have been developed in 
the northern half of the lot and clearing has been minimised. Lot 335 is completely cleared, 
supports two residences and is currently in use as a market garden. 

Wetlands in the study area include Lakes Cooloongup and Walyungup to the west of 
Mandurah Road and Baldivis Swamp and Tamworth Hill Swamp, lying to the east of 
Mandurah Road. The wetlands are identified under the Environmental Protection (Swan 
Coastal Plain Wetland) Regulation, 1991. This Regulation protects identified wetlands by 
making filling, excavation or drainage a prescribed form of pollution and therefore illegal 
under the Environmental Protection Act. 

3.3 	LANDFORMS, SOILS AND HYDROLOGY 

There are three primary landforms in the study area. These are the low lying wetlands of 
the Cooloongup Suite to the west of Mandurah Road, the dune covered Coastal limestone 
ridge to the east of Mandurah Road and the area of subdued dune topography to the east of 
the ridge containing wetlands of the Stakehil Suite, specifically, Baldivis and Tamworth 
Hill Swamps. 
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Soils in the study area are carbonate sands and sandy clays derived from the Quindalup dune 
system to the west of Mandurah Road, grading into calcarenite derived sands over the 
Coastal limestone ridge. To the east, sands derived from the Spearwood dune system 
dominate the soils. Near Baldivis and Tamworth Hill Swamps, black carbonate and humic 
mud predominate. The sandy soil units are free draining and highly erodible. 

Lakes Cooloongup and Walyungup are considered to be separate hydrological systems each 
surrounded by small drainage basins defined to the east by the Coastal limestone ridge, to 
the west by dune systems and separated by a sand dune and limestone topographic divide. 
These are considered to be not only surface watersheds but also act as groundwater divides 
within the shallow localised flow systems (Layton Groundwater Consultants, 1976). 

Both systems are contained within Quaternary sediments and contact with other flow 
systems is doubtful in the case of Lake Walyungup, however, Lake Cooloongup receives 
groundwater input from the Stakehill Mound and from the Rockingham Plain to the west. 
This, combined with a small out-flow to the north west, is considered to limit the salinity of 
the lake (Environmental Protection Authority, 1990). Lake Walyungup is a closed system 
and its salinity level is significantly higher than Lake Cooloongup, and continues rising. 

The Baldivis and Tamworth Hill Swamps are part of the Stakehill Suite of wetlands and are 
hydrologically connected with the groundwater system of the Stakehill Mound, a shallow 
freshwater aquifer, underlain by salt water (V & C Seminiuk Research Group, 1991). 

3.4 	FLORA AND FAUNA 

3.4.1 Method 

The flora and fauna assessment of the study area was carried out through a review of 
existing literature (Seminiuk et a! 1991, Tingay 1977) and field reconnaissance. The field 
reconnaissance component involved traversing the study area and noting vegetation 
communities, flora and fauna. Fauna was assessed by observation, opportunistic searches, 
tracks, scats, scratchings and local knowledge. Structural diversity of plant communities 
was noted and assumed to reflect a corresponding diversity in fauna. 

Eight vegetation communities were identified in the study area. 
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These are: 

Gahnia trifida (Coast Saw Sedge) sedgelands 

Grassland 
Juncus krausll (Sea Rush) sedgeland 

Closed Melaleuca rhaphiophylla (Freshwater Paperbark) forests 

Eucalyptus gomphocephala (Tuart) grassland 
Tuart-Jarrah-Marri Mixed Eucalypt/Grassland 
Tuart-Jarrah-Marri Tall Open Forest 
Wetland Complex Vegetation 

These are briefly described in Appendix B. 

No gazetted rare or geographically restricted flora were recorded, however, some flora or 
vegetation communities within the study area are significant. 

Tuarts (Eucalyptus gomphocephala) - Tuarts are restricted to the Swan Coastal 
Plain and much of the original Tuart forest has been cleared. Mature Tuart trees are 
in decline over their range due to insect attack and a lack of seedling establishment 
to replace aging trees. Mature trees are used by a wide variety of animals especially 
birds for feeding and nesting areas (Powell 1990). Tingay (1977) lists 22 bird 
species that are found in the Rockingham Lakes Regional Open Space that breed 
either in tall trees or hollows present in tall trees. Tuarts are the dominant tall tree 

in the area. 

Freshwater Paperbark (Melaleuca rhaphiophylla) - This is the dominant paperbark 
species in the southern area of Lake Cooloongup and surrounding Baldivis and 
Hollow Swamps. Mature trees are used by waterbirds particularly colonial nesting 
species eg. Herons and This for breeding. 

Coast Saw Sedge (Gahnia trifida) - This species is a low growing sedge to 1.5 m in 

height it is found adjacent to Lake Walyungup. Pure Gahnia rnfida sedgeland is 

regionally uncommon and in its undisturbed state provide habitat for mammal and 
bird species. The Splendid Fairy-wren is known to breed in Gahnia trifida clumps. 

Mandurah Road bisects the study area and forms a boundary between the differing flora and 
fauna communities to the west and to the east of the road. For this reason, the flora and 
fauna on each side are described separately. 
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3.4.2 West of Mandumh Road 

1. 	Flora 

Four vegetation communities were found to the west of Mandurah Road. These are: 

Gahnia trifida (Coast Saw Sedge) sedgelands; 
Grasslands; 
Closed Melaleuca rhaphiophylla (Freshwater Paperbark) forest; and 
Juncus Kraussi (Sea Rush) sedgelands. 

u 	Gahnia trifida sedgelands 

This community occurs in the western part of the study area near the existing 
alignment of Safety Bay Road. It varies from an open to closed sedgeland 

dominated by Gahnia trifida with Lediposperma gladiatwn occurring as a co-
dominant. Other species found in the community include Olearia axillaris, Acacia 
saligna, Acacia cyclops, Tenzpletonia retusa, Eremophila glabra and Melaleuca 

huegelii. These are found on low ridge areas along with exotic species such as 
Asphodelus fistulosus, Trachyandra divaricata, Cynodon dactylon, Euphorbia 

peplus, Cape Weed and annual grasses. 

u 	Grasslands 

East of the Gahnia trifida sedgelands, the grasslands are a result of previous land 
uses and are a response to a highly disturbed environment. They consist of Couch 
grass, veldt grass, kikuyu grass, Asphodelus fistulosus, Trachyandra divaricata, 
Lupinus consentinli and Oxalis pes-caprae. 

u 	Closed Melaleuca rhaphiophylla Forest 

This community is associated with the southern sumpland of Lake Cooloongup. It 
includes stands of Melaleuca rhaphiophylla, Juncus kraussii and some Gahnia 
trifida. Juncus kraussii is dominant, in some parts forming pure stands. 

Occasional Tuarts are found in this area with an understorey dominated by exotic 
species such as Kikuyu (Pennisetum clandestinwn), Euphorbia peplu.s, Dock 

(Rumex sp.) and other broadleaf weeds. 
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U 	Juncus aussi sedgelands 

This community occurs immediately south of the current alignment of Safety Bay 
Road in seasonally waterlogged low-lying interdunal depressions. It is a closed 
sedgeland consisting entirely of Juncus k.raussi. 

U. 	Fauna 

The lack of structural diversity of the plant communities and the relatively degraded nature 
of the vegetation found in the area has resulted in a relatively poor fauna. 

Mammals 

Some evidence (scratchings) of the Southern Brown Bandicoot (Isoodon obesulus) 
was found in stands of Gahnia trifida. Other mammals recorded in the area include 
the rabbit and fox. 

U 	Birds 

A number of birds were sighted during field reconnaissance in the System Six M103 
area. Many were waterbirds passing between the different wetlands. A number of 
common species associated with grassland/open areas were sighted in the study 
area. A breeding pair of Australian Shelduck were also sighted in grasslands 
adjoining the Juncus kraussii stand at the southern end of Lake Cooloongup. 
Splendid Fairy-wrens were sighted in the area and were restricted to the Gahnia 
trfida sedgelands. 

U 	Reptiles 

The Long Neck Tortoise (Chelodina oblonga) is known to occur in the southern 
sumpland of Lake Cooloongup. The Tiger snake, Dugite and various skink species 
are also found in the area (Tingay 1977). 

U 	Amphibians 

Populations of the frog (Litoria moorei) were observed in the Juncus kraussii stands 
in the southern sumpland of Lake Cooloongup. Other frog species are presumed to 
occur in this area but were not recorded. 
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3.4.3 East of Mandurah Road 

	

1. 	Flora 

Five vegetation communities were found to the east of Mandurah Road. These are: 

	

LI 	Tuart-Jarrah-Marri Tall Open Forest; 

	

LI 	Tuart-Jarrah-Marri Mixed Eucalypt/Grassland; 

	

u 	Eucalyptus gomphocephala (Tuart) Grassland; 
Closed Melaleuca rhaphiophylla (Freshwater Paperbark) Forest; and 
Wetland complex vegetation. 

	

0 	Tuart-Jarrah-Marri Tall Open Forest 

The original vegetation between the Mandurah Road and Eighty Road would have been 
Tuart-Jarrah-Marri Tall Open Forest (Seddon, 1972), however it has been degraded for 
agricultural land uses including market gardens. 

Remnant stands of this community occur on Lot 329 and Lot 327 within System Six Area 
M103. 

Tuart-Jarrah-Marri Mixed Eucalypt/Grassland 

This community predominates on Lots 332 and 330 and consists of a grassland of weeds and 
introduced pasture grasses with an overstorey of mixed Eucalyptus. 

	

ci 	Eucalyptus gomphocephala/Grassl and 

This community predominates on Lots 331 and 334 and consists of an understorey of 
grassland of weeds and introduced pasture grasses with an overstorey of scattered mature 
Tuart (E. gonzphocepha). 

	

ci 	Closed Melaleuca rhaphiophylla Forest 

This community fringes both Baldivis and Tamworth Hill Swamps. It consists of Melaleuca 
rhaphiophylla with an understorey of water plants or exotic species depending on 
community condition. 
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a 	Wetland complex vegetation 

This community occurs on Lot 330 and in a restricted basin on the boundary of Lots 330 
and 331. It consists of a floristically and structurally diverse community featuring a mixture 
of Eucalypts, Banksia and Melaleuca with a mixed understorey. 

U. 	Fauna 

The fauna associated with the area includes mammals such as the Western Grey Kangaroo, 
Brush Tail Possum, bat species and introduced species such as the rabbit, fox and feral cats 
(Fingay 1977, 0. Borlaug, pers. comm.). Hollows provided by Tuarts in the area are used 
for nesting sites by a number of bird species. 

However the relatively degraded nature of the area has resulted in limited structural 
diversity of the vegetation and therefore limited habitats and diversity of bird species 

compared to areas further north. Reptile and amphibian diversity is also expected to be low 
in this area. 

U 	Mammals 

Evidence of bandicoots was found in the fringing vegetation of both Baldivis and 
Tamworth Hill Swamps and Western Grey Kangaroos are known to move through 
the area (0. Borlaug, pers. comm.). The Brush Tailed Possum is also found in the 
area and it is also expected that some bat species are likely to be found in the area. 
Other mammals include the rabbit, fox and feral cats. 

U 	Birds 

A number of birds were seen in the fringing vegetation around Baldivis and 
Tamworth Hill Swamps. Tingay (1977) recorded 22 species of birds which use tall 
trees for nesting sites. Mature Tuarts are found in the area and they provide a 
variety of nesting sites. 

U 	Reptiles 

The Long Neck Tortoise is found in both Baldivis and Tamworth Hill Swamps. 
Other large reptiles such as the Dugite, Tiger snake and Bobtail are likely to be 

found in the area. 
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3.5 	ARCHAEOLOGY/ABORIGINAL SIGNIFICANCE 

There are no sites of Aboriginal significance within the study area of either an archeological 
(sites with physical evidence of Aboriginal activity) or ethnographic (sites associated with 
Aboriginal people's myths, rituals or ceremonies) nature. 

Separate archaeological and ethnographic surveys (1'amora, 1992) were undertaken. Two 
separate isolated finds, a quartz flake and a quartz chip, were located but were not 
considered to constitute archaeological sites. The closest registered archaeological site lies 
two kiometres east of Eighty Road on the edge of Folly Pool, however local elders 
indicated the presence of an unrecorded camp site on Lot 335, approximately 400 metres 
south of the proposed route. The ethnographic report noted the connection between the 
Waugal and wetlands and waterways. 
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Chapter 4 

SELECTION AND EVALUATION 
OF ROUTE OPTIONS 

This chapter describes the method used in selecting the preferred option. 

4.1 	SELECTION OF ROUTE OPTIONS 

The route options considered were selected on the basis of the environmental constraints in 
the study area. Primary constraints were the topography, a number of wetlands and various 
social and economic constraints. The environment of the study area was discussed in detail 
in Chapter 3. 

Primary topographic elements are the wetland depressions, the Coastal limestone ridge 
running along the eastern side of Mandurah Road, and areas of subdued topography to the 
east of the ridge. The ridge which is shown on Figure 4.1 presents a considerable barrier to 
roadworks, requiring significant cut to achieve acceptable profiles. Saddles in the ridgeline 
were identified for possible route options. 

An objective of this study was to ensure that route options impacted minimally on System 
Six Area M103 and were consistent with the management philosophies for the two lakes 
outlined in Section 3.2. Route options were also selected with the aim of minimising 
impacts on the wetlands outlined in Section 3.2. 

The social environment of the study area further constrained available route options, and 
consideration was given to impacts on residences, private property and landscape. 

The route options selected included the straight-ahead option which is based on the current 
alignment of Safety Bay Road, a southerly option which avoids impacts on wetlands, and 
three alternatives between the two. These three options take advantage of other favourable 
topographic features. 
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Figure 4.1 	ROUTE OPTIONS 



	

4.2 	DESCRIPTION OF OPTIONS 

The five route options considered for Safety Bay Road are shown on Figure 4.1. 

Option A, the straight-ahead option, uses the existing alignment of Safety Bay Road to its 
intersection at Mandurah Road and then cuts through the Coastal limestone ridge and dunes 
immediately east of Mandurah Road. The route then skirts the northern side of Baldivis 
Swamp on Lots 331 and 332, intersects with Eighty Road and skirts the southern edge of 
the Tamworth Hill Swamp. 

Option B branches off the current Safety Bay Road 250 metres west of the existing 
Mandurah Road intersection and crosses the Lake Cooloongup wetland before passing 
through a saddle in the limestone ridge and dunes and running along the fenceline between 
Lot 332 and Lot 329. This option skirts the northern edge Baldivis Swamp and from this 
point its course is identical to Option A. 

Option C leaves the current alignment of Safety Bay Road 500 metres west of Mandurah 
Road and cuts across the Lake Cooloongup wetland passing through the same saddle in the 
limestone ridge as Option B. From this point the route is identical to Option B. 

Option D branches off the current alignment of Safety Bay Road 850 metres west of 
Mandurah Road. After traversing some low dunes it also crosses the Lake Cooloongup 
wetland before passing through a second saddle in the limestone ridge that falls on the 
boundary of Lot 332 and Lot 334. This option then skirts the southern edge of Baldivis 
Swamp before crossing Eighty Road and passing to the south of Tamworth Hill Swamp. 

Option E leaves the current alignment of Safety Bay Road 1000 metres west of Mandurah 
Road. After paralleling the north-eastern shore of the Lake Walyungup wetland the route 
skirts the southern extremity of the Lake Cooloongup wetland before passing through the 
same saddle in the limestone ridge crossed by Option D. From that point the route is 
identical to Option D. 

	

4.3 	EVALUATION CRiTERIA 

The five route options outlined in Section 4.2 were evaluated using 11 criteria which cover 
the environmental, social and economic factors of concern in the study area. The purpose 
of the evaluation was to allow the comparison of route options. 
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Each of the criteria is described as follows: 

A ENVIRONMENTAL 

Impacts on Wetlands 

The significance of impact on wetlands protected by regulation. 

Impacts on System Six Areas 

The disturbance length and significance of impact on System Six Area M103 and its 
management recommendations. 

Impacts on Flora 

The impacts on native vegetation with special consideration for rare species or unusual 
vegetation associations. 

Impacts on Fauna 

The impacts on known occurrence of native fauna or on habitats likely to be important for 
native fauna. Special consideration is given to significant fauna (ie. rare, endangered or 
uncommon). 

Impacts on Hydrology 

The impacts on drainage basins and connection between wetlands. 

B SOCIAL 

Impacts on Landscape 

The impacts on the existing landscape, particularly the Coastal limestone ridgeline. 

Impacts on Residences 

The number of residences which would be directly affected in terms of noise, visibility or 
changed access and some consideration of the degree of impact. 
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Impacts on Private Properly 

The length of each route option in private ownership and requiring purchase and the number 
of owners who will be affected. 

Archaeology and Ethnography 

The impact on known sites of archaeological or ethnographic significance. 

Road 'Safety 

The degree of safety provided by the route and its intersection arrangements. 

C ECONOMIC 

Order of Cost 

The order of cost of construction including earthworks, roadworks and private property 
resumption. 

	

4.4 	ASSESSMENT OF OPTIONS 

	

1. 	Impacts on Wetlands Protected by Regulations 

Four wetlands occur in the study area as discussed in Section 3.2. They are shown in 
Figure 4.1. 

Route options B, C and D impact on the southern section of the Lake Cooloongup wetland, 
south of Safety Bay Road. This is a seasonal sumpland, currently separated from the rest of 
the Lake by the existing Safety Bay Road causeway. Options B, C and D would require 
construction of a new causeway. Causeway lengths for these three options are comparable 
at about 150-200 metres. 

The construction of a new causeway through the wetland would impact on the integrity of 
the wetland and for this reason these three options are considered to have adverse impacts. 

Option A utilises the existing Safety Bay Road alignment, however, this would require 
widening of the existing causeway to accommodate a dual two lane carriageway. Currently 
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the width of the causeway base is 14 metres, compared to the required width of about 40 
metres. Because of this Option A is considered to have a medium adverse impact. Option 
E impacts marginally on the southernmost tip of the wetland and consequently it is 
considered to have a lesser impact. 

Impacts on System Six Area 

The System Six Report (Department of Conservation and Environment, 1983) recommended 
that Area M103 was suitable for planning and management as a Regional Park. It also 
stated that Lake Cooloongup should be managed primarily for the conservation of flora and 
fauna while Lake Walyungup should be managed to permit development for recreation use. 
Each of the route options is considered in terms of the length of disturbance within System 
Six Area M103 and the impact of that route in relation to the management 
recommendations. 

Option A would require additional road construction on the current alignment of Safety Bay 
Road and the construction of new roadworks including a significant cutting on the eastern 
side of Mandurah Road. The total length of the route which would impact on the System 
Six Area is 1.3 kilometres. The route would maintain or worsen the existing impacts of the 
road alignment on Lake Cooloongup which was regarded as the more sensitive of the two 
lakes. Consequently, this option is considered to have a medium impact in relation to the 
System Six Area. Option B would involve the construction of a new alignment through the 
System Six Area. The new area impacted would be approximately 200 metres in length and 
would include a causeway across Lake Cooloongup. Options C and D have similar effects 
all passing through the catchment of Lake Cooloongup and requiring a causeway across the 
southern extension of the Lake. Because of their potential impacts on the recommendation 
that Lake Cooloongup be managed primarily for conservation these routes were considered 
to have a high impact on the System Six Area. 

Option E requires the greatest length of disturbance within the System Six Area. However, 
its route lies primarily within the catchment of Lake Walyungup. 

Because management recommendations suggested that this lake should be primarily 
managed for recreational purposes, locating the route a minimum of 80 metres from the lake 
is not considered to be in conflict with that recommendation. Consequently, this route is 
considered to have a medium impact on the System Six Area. 

Impacts on Flora 

Three criteria were used to rank the impact of each route option on the flora and vegetation. 
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These were: 

Number of Vegetation Communities 

The vegetation for each route option was examined and an overall vegetation map 
was developed (Ecoscape, 1992). A total of eight vegetation communities were 
recognised and these are briefly described in Appendix B. The number of 
vegetation communities each route option impacts upon was then calculated. 

u 	Vegetation Condition 

Vegetation condition was recorded as the percentage of native species generally 
found in any given area of the community. Four levels were used: 

- 	0 - 20% natives scored:  

- 	20- 50% natives scored:  

- 	50- 80% natives scored: and 

- 	80-100% natives scored: 4. 

For each route option the vegetation condition score for each community affected 
was totalled. Hence routes which impacted on a large number of vegetation 
communities in good condition scored highly. 

13 	Presence of Significant Flora 

A limited flora survey for each route option was carried out during field 
reconnaissance. No gazetted rare or geographically restricted flora were recorded, 
however some flora or vegetation communities within the study area are significant 
and these are outlined in Section 3.3.1. These are: 

- 	Tuart (Eucalyptus gomphocephoia); 

- 	Freshwater Paperbark (Melaleuca rhaplüophylla); 

- 	Coast Saw Sedge (Gahnia trfida); and 

Structural Diversity and Species Richness - Communities exhibiting 
structural diversity and species richness were accorded a score. 
Communities which are structurally and floristically diverse contain an 
associated diverse fauna. 
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Each of the above communities was scored as follows: 

- 	Meloieuca rhaphiophylla 	 scored: 1; 
- 	Gahnia mfida 	 scored: 1; 
- 	Eucalyptus gomphocephala 	 scored: 2; and 
- 	Structural Diversity and Species Richness 	scored: 3. 

The combined scores for each route option are provided in Table 4.1. 

These indicate that Option C would have the greatest impact on flora while Option E would 
have the least impact. Options A, B and D have moderate impacts. Option E scored lowest 
overall due to it affecting three vegetation communities, the condition of which was 
relatively poor. Additionally, Option E's impact on significant vegetation or flora was low. 

Table 4.1 	COMPARISON OF ROUTE OPTIONS - IMPACTS ON FLORA 

Route 
Options 

Number of 
Vegetation 
Communities 

Vegetation 
Condition 

Significant 
Vegetation or 
Flora 

Total 
Scores 

Ranking 

OptionA 3 8 5 16 2 

OptionB 5 13 6 24 4 

OptionC 6 16 6 28 5 

OptionD 5 11 3 19 3 

OptionE 3 6 3 11 1 

4. 	Impacts on Fauna 

The comparative impact of the five route options on fauna was assessed using the following 
criteria: 

ci 	Structural Diversity of Vegetation Communities 

This criteria was the main factor used to determine the impact of the five route 
options on fauna. The ranking is based on the assumption that a diverse vegetation 
structure provides more ecological niche opportunities which can be filled by a 
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broad range of fauna species (V & C Semeniuk Research Group, 1991). Each of the 
vegetation communities was examined and ranked according to the diversity of 
vegetation structure present. The scoring system used five structural levels; each 
scored one point: 

- 	GrasseslSedges; 
- 	Herbs; 
- 	Small shrubs; 
- 	Tall shrubs; and 
- 	Trees. 

Hence the grassland which has only one vegetation level scored one point while the 
wetland complex which has five structural levels scored S. Options which passed 
through more communities obviously scored higher than options which passed 
through fewer communities. 

u 	Number of Vegetation Communities 

This was ascertained on the basis of the vegetation map. Communities were only 
scored if the route passed through a significant area of the community. For example 
Option E only impacts on a very small area of degraded wetland in comparison with 
Options D, C and B. Likewise Option A passes through the wetland along the 
existing Safety Bay Road alignment and hence was considered to have only a ñiinor 
additional impact. 

u 	Significant Fauna 

Though no detailed fauna surveys were carried out for each route, observations 
during the field reconnaissance were used to rank the route options according to 
their likely impacts on three fauna groups. 

These are: 

- 	Waterbirds 	 which scored: 1; 
- 	Kangaroos/Wallabies 	which scored: 2; and 
- 	Bandicoots 	 which scored: 3. 

Each group was given a score according to its relative importance and status. 
Hence the presence of waterbirds scored one, Kangaroos and/or Wallabies scored 
two and the Southern Brown Bandicoot which is listed as likely to become extinct or 
as rare (CALM, 1990) scored three. Some of the route options recorded all three 
fauna groups and their scores Were totalled. 
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The waterbird category was based on field observations of two species, the 
Australian Shelduck and the Pacific Black Duck as well as information obtained 
from the RAOU's SCOPEWEST waterbird survey (Appendix C) and the presence 
of suitable habitat. The presence of Kangaroos and Wallabies was based partially 
on actual observations of Western Grey Kangaroos, observations of local residents 
(Odna Borlaug pers. comm.), analysis of tracks and scats and an examination of 
habitat areas. The presence of the Southern Brown Bandicoot (Isoodon obesulus) 

was based on the existence of suitable habitat areas and the characteristic conical 
diggings and runs which were observed in dense vegetation. A mature female 
Southern Brown Bandicoot was observed as a road kill on Mandurah Road, 1.5 
kilometres north of Safety Bay Road in 1991 (B Carr, pers. obs.). 

The combined score for each criteria are shown in Table 4.2 and indicate that Option C 
would have the greatest impact on fauna whilst Option E would have the least impact. 

Table 4.2 	COMPARISON OF ROUTE OPTIONS - IMPACTS ON FAUNA 

Route Number of Structural Significant Total Ranking 
Options Vegetation Diversity of Fauna Scores 

Communities Communities Vegetation 
Communities 

OptionA 3 11 5 19 2 

OptionB 5 15 6 26 4 

OptionC 6 17 6 29 5 

OptionD 5 12 3 20 3 

OptionE 3 5 1 9 1 

This is due to Option E affecting three vegetation communities, each with a low structural 
diversity score. It also impacts on waterbirds rather than the more highly rated 
Kangaroo/Wallabies and Bandicoots. 

Options B and C pass through the southern section of Lake Cooloongup, the wetland 
complex vegetation as well as the diverse Tuart-Jarrah-Marri woodland area. 

Options A and D would have less impact, though Option A passes through the diverse 
woodland and wetland complex vegetation while Option D impacts on the wetland and 
woodland areas. 

MITCHELL McCOTTER 

4.9 



Impacts on Hydrology 

The route options were assessed on the basis of their potential to disrupt the drainage basins 
of Lake Cooloongup and Lake Walyungup and the hydrological connectivity of the southern 
extension of Lake Cooloongup. 

Option A would extend the existing causeway which cuts Lake Cooloongup off from its 
southern extension and an upgrading of this route could ensure that some form of 
connection is restored. If this is not planned, then the existing partitioning of Lake 
Cooloongup would be maintained. New causeways for Options B to D would be culverted 
to ensure the integrity of the southern extension was maintained. Option D disrupts the 
dune and limestone topographic high ground that forms part of the watershed between the 
two lake drainage basins. Option E is considered to be the least disruptive to hydrology as 
it impacts only on the fringe of the sumpland and would include culverting to maintain 
hydrological continuity. It is also largely contained within the catchment basin of the more 
saline, and less sensitive, Lake Walyungup. 

Impacts on Landscape 

The primary landscape assessment criterion was the visibility of the road route and 
associated works and the relative 'attractiveness' of the affected area. In this context 
disruption to the wooded Coastal limestone and sand dune ridge line immediately east of 
Mandurah Road was considered to have a higher impact than disruption to the 
topographically lower areas. 

The cutting height and length were used to assess impacts. The cutting will be visible for a 
considerable distance from the west, and a lesser distance from the east. The disruption to 
the topographically lower areas will be visible to the inhabitants of the houses situated on 
the ridge line and to recreational users. 

The cutting associated with Option A will be the highest at approximately 20 metres 
maximum and the longest at 450 metres. Options B and C pass through a minor saddle in 
the limestone ridge and will produce a cutting about 10 metres in height and 400 metres in 
length. Options D and E use another saddle and produce cuttings six to nine metres high 
and 300 metres long. 

Using these cutting dimensions as an indication of ridge line disruption, Options D and E 
are the least disruptive, with B and C moderately disruptive and Option A the most 
disruptive. 
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Impacts on Residences 

Impacts on residences were assessed by counting the number of residences within 150 
metres of each route option. This gave an indication of the number of residences potentially 
affected by noise and some consideration of the degree of impact caused by changed access 
or visibility. 

None of the route options will result in loss of residences. Options A and D each have one 
dwelling within 150 metres and Options B, C and E have two dwellings within 150 metres 
of the route. 

Impacts on Fri vàte Property 

This criteria considered both the length of each route option that is held in private 
ownership and will need to be purchased, and the number of owners who will be affected. 

Private property excludes the DPUD land west of Mandurah Road and Reserve 27008. 
Land east of Eighty Road has not been considered as it falls within the proposed Baldivis 
urban area. Options A, B and C have 600 metres of the route affecting private property. 
Options D and E affect 1100 metres of private land. Options A, B, and C affect two 
properties, Option D three, and Option E four. 

None of the options significantly affect any of the properties, requiring only boundary strips 
and severing less than 30% of the area of each holding. Option E has greater impacts on 
private property than Options D, C, B and A. 

Archaeology and Ethnography 

A search of records held by the Department of Aboriginal Sites at the WA Museum 
indicated that no sites were recorded in the study area. The nearest known site is 2.9 
kilometres north-east of the intersection of Safety Bay Road and Mandurah Road. As a 
consequence, all five route options are considered to have no impact on sites of significance 
in the area. Ethnographic advice noted that all waterways are connected with the Waugal, 
and consequently the wetlands should be respected as much as possible. The options have 
been ranked on the basis of this premise. 

Road Safety 

Intersections and curves, particularly through the cuttings, represent potential threats to 
safety. 
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Staggered-T intersection treatments are advocated for the at-grade intersections of Safety 
Bay Road and both Mandurah and Eighty Roads (Austroads, 1988). The preferable stagger 
is right-left combination with a 50 to 150 metre offset. The options have been assessed on 
their ability, to accommodate this preferred intersection treatment and the implications for 
line of sight approach through the cutting to Mandurah Road. 

All options easily accommodate a variety of approaches to the intersection of Eighty Road. 
However at Mandurah Road Options A to D may require further cut into the Coastal 
limestone and sand dune ridge to accommodate any more than a minimal offset. 
Alternatively, a greater land area to the immediate west of Mandurah Road could be used, 
further impacting on the System Six area and possibly the Lake Cooloongup wetland. 
Option E offers the advantage of accommodating a larger offset without impacting on the 
wetlands. No additional cut into the Coastal limestone and sand dune ridge would be 
required. 

The cuttings for Options A to D all incorporate curves, possibly compromising line of sight 
for west travelling traffic along Safety Bay Road. Option E offers a straight cutting and 
maximum line of sight. Overall, Option E is potentially the safest route with Options A to 
Dlessso. 

11. 	Order of Cost 

The construction costs for each route option were prepared on a conceptual basis without 
detailed design drawings. Assumptions included an excavation cost of $2 per bank cubic 
metre, earthworks for a dual two lane carriageway would be constructed, however, only a 
single carriageway would be built at $300 per metre length. The amount of limestone 
encountered in the cut may also alter costs. Road lengths were measured from the point of 
leaving the current Safety Bay Road alignment to the intersection with Eighty Road. 

The cost of rehabilitation and alteration to set-vices have not been included. Consequently 
the cost figures provided should only be regarded as a preliminary estimate. On the basis of 
assumptions and parameters outlined the most expensive option for earthworks and 
construction is Option A, with Option E the next most expensive followed by Options D, C 
andB. 

The route options were also costed for approximate resumption costs. Assumptions 
included a cost of $20,000 per hectare and a 50 metre wide road reserve. Road lengths 
costed excluded publicly owned land and land to the west of Mandurah Road and east of 
Eighty Road. In this case, the most expensive option for resumption is Option E, with 
Option D the next most expensive followed by Options C, B and A. 
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Combining the costs of construction and resumption indicates that Option A is the most 

expensive option followed by Options E, D, C and B. 

4.5 	PREFERRED OPTION 

Table 4.3 summarises the comparison of the five route options against the eleven criteria. It 
indicates that Option E is ranked as having the least impact for seven of the eleven criteria. 

Option E is the safest route with the least impact on the wetlands and manageable impacts 
on the System Six area. It is the most favoured route regarding floral and faunal impact, 
hydrological impact and archaeological/ethnographic impacts and it provides the greatest 
flexibility for intersection arrangements. 

Its drawbacks relate to the social impacts of affecting four landowners. It is also the second 

most expensive option. 

Option A has the greatest impact on landscape, present difficulties in providing a safe 
intersection with Mandurah Road and is the most expensive option because of the large 
cutting required. It also has medium impacts on wetlands and the System Six Area. Its 
major benefit is in having the least social impacts. 

Options B, C and D have significant impacts on wetlands, the System Six Area, flora and 
fauna, and hydrology. They have moderate social impacts and safety concerns, but were 

less expensive than Options A and E. 

On balance, it is considered that Option E would have the most advantages with the fewest 
disadvantages and environmental impacts. Accordingly, Option E was adopted as the 

preferred route. 
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Table 4.3 	COMPARISON MATRIX 

Comparative Units* Rating for Each Route Option 
Criteria A. 	B 	C 	D 	E 

Regulated wetlands class M H H H L 
- impacts 

System Six areas 
- disturbance length metres 0 200 500 850 1100 
- mgmt recommendations class M H H H M 

Flora - impacts ranking 2 4 5 3 1 

Fauna - impacts ranking 2 4 5 3 1 

Hydrology - impacts class L M M H L 

Landscape - impacts class H M M L L 

Residences 
- no. of residences within 150m number 1 2 2 1 2 

Private Property 
- length through private metres 600 600 600 1100 1100 

property 
- no. of properties affected number 2 2 2 3 4 

Archaeology! ranking 2 5 4 3 1 
ethnography - impacts 

Road Safety - impacts class M M M M L 

Order of cost 
- construction 1050 680 800 775 850 
- resumption 66 66 66 137 144 

Order of cost - total 1116 746 866 912 994 

* Options have been compared using the following units: 

class = high, mediwn or low with low having the least adverse impacts 
metres = the length in metres 
ranking = the routes have been ranked from 1, having the least impacts to 5, having the greatest impacts 

number = the number of houses or properties affected 
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Chapter 5 

DESCRIPTION OF THE PREFERRED OPTION 

This chapter provides a description of the environment of the preferred option and relevant 
road standards that would apply to the new route The route is shown on Figure 5.1. 

5.1 	ENVIRONMENT OF THE PREFERRED OPTION 

I. 	Land Use, Planning and Ownership 

To the west of Mandurah Road, the preferred option branches off the current Safety Bay 
Road reserve 1000 metres west of Mandurah Road. This is shown by Figure 5.1. It 
impacts slightly on the north-eastern boundary of Reserve A23780 for National Parks. It 
then continues along the western boundary fence of Lots 328 and 333 before skirting the 
southern tip of the Lake Cooloongup wetland. This portion of the route, plus the triangle of 
land required for intersection treatment is contained by Lot 334 (west). These three lots are 
owned by the SPC. 

To the east of Mandurah Road, the preferred option impacts on four private properties. 
Initially it follows the boundary of Lots 332 and 334 before traversing the north-west corner 
of Lot 335. The remainder of the route and the intersection treatment at Eighty Road are 
contained in Lot 331. A realignment of Eighty Road to provide a staggered T intersection 
would also impact on the eastern tip of Reserve 32551 for Government Requirements. This 

Reserve is currently unused. 

ii. 	Landforms, Soils and Hydrology 

The preferred option runs parallel to the topographic and groundwater dune divides to the 
north and northeast of Lake Walyungup. It crosses the southern extremity of Lake 
Cooloongüp which persists as a seasonal sumpland before cutting through the limestone and 
skirting the southern edge of Baldivis Swamp. 
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Figure 5.1 	THE PREFERRED OPTION 



iii. 	Flora and Fauna 

-- 	Three vegetation communities are significantly affected by the preferred option. These are: 

Grasslands; 
Closed Melaleuca rhaphiophylla (Freshwater Paperbark) Forest; and 
Eucalyptus gomphocephala (Fuart) Grassland. 

These are discussed in Section 3.4.1. 

Although Eucalyptus gomphocephala and Melaleuca rhaphiophylla are considered 

significant, the preferred option affects areas where the community condition is relatively 
poor. The communities also have a low structural diversity rating and this, together with 
potential impacts on waterbirds rather than other fauna, led to the preferred option being 
assessed as having the lowest impact on both flora and fauna. 

iv. 	Archaeology and Aboriginal Signflcance 

The preferred option was traversed for sites and an ethnographic survey also undertaken 
(Tamora, 1992). No sites were found, and in avoiding wetlands as much as possible, the 
preferred option respects the mythological connections between the Waugal and waterways. 

5.2 	ROAD DESIGN STANDARDS 

The road reserve being considered in this report must accommodate a dual two lane 
carriageway. The reserve has a nominal width of 40 metres, being wider in locations where 
substantial cut or fill are required. It provides for a road in accordance with the Austroads 
current standard for a design speed of 70 km/hr. 

Figure 5.2 provides a typical cross section for the road. It indicates that batters would be at 
1:3 where possible, although in cuttings through limestone they may be steeper. 

It is envisaged that full earthworks to accommodate the dual two lane carriageway will be 
constructed initially, however, only a single two lane carriageway will be built. This would 
be upgraded when required, possibly when the Kwinana Freeway is extended as far south as 

Safety Bay Road. 
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5.3 DRAINAGE 

-_ Currently ther.eis no engineerdrainage_on_Setyay Road. In future, drainage  will be 
managed to generally avoid direct discharge to the wetlands. 

Drainage from the road pavement will be via shoulder runoff to open table drains and a 
combination storage/infiltration basin system. The basins will be constructed at low points 
within or adjacent to the road reserve. 

These are likely to be at the Mandurah Road-Safety Bay Road intersection and at the point 
where Safety Bay Road skirts the southern edge of Baldivis Swamp. 

Where required culverts will be installed under the road to provide for existing drainage 
patterns. The high permeability of the sandy soil allows effective management of up to a 1 

in 5 year storm event. By containing the 1 in 5 year storm runoff within the table 
drain/infiltration basin system, no additional pollutant loading is likely to be imposed on the 
wetlands. During storms exceeding 1 in 5 years the basin system will capture the first flush 

of potentially polluted runoff. 

The basins can be landscaped with wetland plant species and soils can be amended with 
crushed limestone or red mud to promote the removal and binding of contaminants. This 
will be periodically removed and replaced. 

5.4 	INTERSECTION DESIGN AND SAFETY CRITERIA 

The final road design will need to provide for two at-grade intersections. These occur 
where Safety Bay Road crosses Mandurah Road and Eighty Road. 

The Eighty Road intersection treatment is a straightforward staggered T treatment giving 
priority to Safety Bay Road. The right-left stagger offset is 80 metres and the realignment 
of Eighty Road is easily accommodated in the southern portion of Lot 331. 

The Mandurah Road intersection will need to give priority to Mandurah Road in the short 
term, and to Safety Bay Road in the long term. Consequently the intersection will need to 
be rearranged at some point in the future. 

A number of different intersection treatments may be appropriate and the aim has been to 
set aside sufficient land area to provide the road designers with the flexibility to provide a 
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safe and efficient treatment. The staggered T arrangement has been identified as a possible 
long term solution, and the area set aside has been based on this premise. 

The preferred option can accommodate the earthworks required for the staggered T 
treatment at Safety Bay Road with no impact on the classified wetlands. In the short term 
only one of the two lane carriageways will be constructed and Mandurah Road will retain 
priority. These carriageways will be staggered at Mandurah Road as shown in Figure 5.3 
to provide a safe intersection in accordance with Austroads standards. 

After the second two lane carriageway of Safety Bay Road is constructed, it will become the 
priority route and Mandurah Road will be altered to accommodate a right-left staggered T 
treatment. A conceptual long term intersection treatment is shown in Figure 5.4. An offset 
of 50 metres will be achieved by retaining the existing alignment north of the preferred 
option and offsetting the southern portion of Mandurah Road to the west, impinging slightly 
on the System Six area and the seasonal sumpland that persists to the south of the preferred 
option. 

The primary safety constraint is the provision of an uninterrupted sight distance through the 
cutting for vehicles heading west and approaching the Mandurah Road intersection. The 
preferred option incorporates a straight cutting with consequent safety benefits. 

5.5 SERVICES 

A range of services utiise the current alignment of Safety Bay Road. High and low voltage 
overhead powerlines run along the north and south sides of the road, respectively. In 
addition, an optical fibre cable runs along the southern side. Most significantly, however, a 
1200 millimetre water-main is contained within the road footings on the north side of the 
road. It is planned to install a further 1100 millimetre water-main paralleling this current 
alignment. The location of the main is shown in Figure 5.1. 

The cost of relocating the water-main down Mandurah Road and along the preferred option 
is prohibitive. The current road formation will need to be retained as a service corridor to 
provide for the existing services and to allow access for maintenance and future 
installations. Consequently, the preferred option will not involve relocation of existing 
services and will provide an alternative route for future services. 
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5.6 	CURRENT ALIGNMENT 

option. This section of road would be closed to through traffic, however it may provide an 
opportunity for a parking area associated with the Rockingham Lakes Regional Open Space 
on the western side of Lake Cooloongup. The alignment will need to remain as a service 
corridor to provide for vehicles maintaining the services that will remain on that alignment. 
It is planned to duplicate the water main following the current alignment. At that time it 
may be possible to install culverts under the existing causeway. 
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Chapter 6 

ENV1RONMENTALIMPACTSANO 
THEIR MANAGEMENT 

This chapter details the impacts that will result from the proposal and appropriate 
management strategies. 

6.1 	IMPACTS ON WETLANDS AND SYSTEM SIX AREAS 

The selection of the preferred route will result in additional road construction in a System 
Six Area, however the most important elements of the area, the wetlands, will suffer 
minimal additional impacts. 

Construction of the preferred option will result in the loss of most of the remaining 
vegetation within an 1100 metre long and 40-60 metre wide corridor, through System Six 
Area M103. Fauna will also be dispersed in this area. 

Lake Walyungup will not be separated from its fringing vegetation, as the preferred option 
runs along the northern side of the boundary fence between Reserve A23780 for National 
Parks and Lots 328 and 333 a minimum of 80 metres from the lake. Fringing vegetation 
has been previously cleared on the northern side of this fence. 

A further impact on System Six Area M103 will be the roadworks at the intersection of 
Mandurah Road and Safety Bay Road. To accommodate the final staggered T intersection 
treatment, the required 80 metre offset will be accommodated by the filling of a portion of 
seasonal sumpland. To maintain hydrological connectivity and allow faunal access, culverts 
will be installed where the road crosses the seasonal sumplands. 

Wetlands within System Six Area M103 are considered to have higher conservation value 
than associated sumplands, fringing vegetation and degraded grassland areas. The preferred 
option avoids the wetlands protected by regulations completely. At the southern limit of the 
Lake Cooloongup wetland, the preferred option crosses the seasonal sumpland and in 
climbing to intersect Mandurah Road at grade, it will require a causeway to be constructed. 
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However, little fringing vegetation will be removed as it has already been degraded due to 
clearing and grazing. Impacts on vegetation are considered in detail in Section 6.2. 

6.2 	FLRA AND FAUNA 

The preferred option passes primarily through degraded vegetation and therefore the 
potential for impacts on flora and fauna is expected to be low. Impacts on flora include the 
removal of a small area of the Gahnia trifida (Coast Saw Sedge) community (Section 3.4.2), 
removal of a small stand of Meloieuca rhaphiophylla (Freshwater Paperbark) and Juncus 

kraussii (Sea Rush) community associated with the southern sumpland of Lake Cooloongup 
along with the removal of Tuarts and a limited number of Jarrah and Marri trees in the area 
between Mandurah Road and Eighty Road. No rare, endangered or geographically restricted 
flora are known or likely to be found in the proposed route. However the Tuart and Gahnia 

trifida (Coast Saw Sedge) are important species found in the area and should be used in 
revegetation programs. 

Impacts on fauna include the removal of habitats particularly the Gahnia trifida sedgelands, 
Jwzcus kraussll stand and Tuarts. Mature Tuarts are used by a wide variety of animals 
especially birds, for feeding and nesting areas (Powell 1990). The proposed route would 
result in the loss of a number of these trees however, Tuart numbers in the area are 
generally high, especially on the ridge north of the proposed route. Other direct impacts 
include potential increases in road deaths of native mammals found in the area such as 
Kangaroos and Bandicoots. The Southern Brown Bandicoot is listed on Schedule 1 of the 
Wildlife Conservation Act (1950) as likely to become extinct or rare. Road kills of the Long 
Neck Tortoise may potentially increase as the proposed route passes close to wetlands. 
Construction of culverts at the intersection of the proposed route and the southern sumpland 
of Lake Cooloongup should assist in the movement of tortoises and help limit road deaths. 
Fauna road kills should be monitored and if levels are high then fauna crossing warning 
signs should be installed, and other measures considered. 

Indirect impacts are associated with an increased number of people passing through the area 
which may result in arson, trampling of vegetation, rubbish dumping, timber cutting and 
use of off road vehicles. Appropriate fencing and signage, especially on private property 
should be developed to restrict access, particularly to wetland areas. 

The degraded nature of much of the area through which the proposed route passes presents 
opportunities to increase habitats for fauna through revegetation programs using endemic 
species. In particular there are potential opportunities to increase the Gahnia trifida 
community and thereby increase habitats for Bandicoots and bird species associated with 
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this community. The Melaleuca rhaphiophylla (Freshwater Paperbark) Forest found 
fringing Lake Cooloongup slightly north of the proposed route could be extended 
southwards to the road through appropriate revegetation and thereby enhance and extend 
habitats-for- fauna and alsoimproveihe aesthetic value of the area.  

Revegetation programs along the proposed route would be developed and the design should 
consider increasing the species richness particularly of the under and mid storey component 
using endemic flora. Provenance seed should be used for propagating seedlings and any 

direct seeding programs undertaken. 

Road batters would be revegetated using direct seeding techniques and stabiised to 
minimise erosion and weed growth. Weed control programs should be developed as part of 
revegetation programs to help in the establishment of indigenous seedlings. 

6.3 VISUAL 

Visual impacts associated with the preferred option have been minimised due primarily to 
ensuring the lowest overall cutting height through the Coastal limestone ridge to the east of 
Mandurah Road. The batter angle need not be limited to 1:3 through the cut reducing the 
width of the cutting as well. 

The road would be visible to houses on the ridge as it passes through the System Six area. 

The cutting, however, is likely to be visible for a significant distance to the west and east. 

The road would also be visible east of the ridge due to the cleared corridor through the 

Tuart vegetation community. 

The alignment also passes close to the shore of the Lake Walyungup and will alter the visual 
environment of the lake. However the fringing vegetation would be preserved. 

Amelioration of visual impacts would require revegetation of all disturbed areas using 
appropriate species. The cutting crests would be fenced and the establishment of a tree-line 
along this boundary would assist in reducing visual impacts. 

6.4 HYDROLOGY 

Hydrological impacts resulting from the road construction would be minimal. The water 
level regime in the wetlands would be maintained and there would be no sudden rise or fall 
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of water level within the wetlands as a result of runoff from the road surface due to the 
recommended stormwater detention system. The provision of this drainage system is a 
benefit over the current situation. Culverting under the road where it crosses the seasonal 
sumpland would ensure continued connection of these sumpland areas at the southern 
extremity of Lake Cooloongup. 

	

6.5 	SOCIAL IMPACTS 

The social impacts of the alignment will generally be confined to two classes. The first are 
the access benefits that the extension will provide to current and future residents of the 
locality. The second are the direct impacts that will be suffered by residences whose land is 
required for the route. 

Four residents will be affected by land purchases to provide for the route. While the route 
selection process has provided for a route which remains close to property boundaries, the 
impact on these residents will be significant. This can only be mitigated by a quick and 
friendly purchase process under the Metropolitan Region Scheme Act 1959 and the Public 
Works Act 1902. 

The property holders may also experience increased traffic noise and loss of aesthetics, 
although this will be mitigated for the owners of Lots 332 and 334 because of the cutting. 

The residence on Lot 331 will be exposed to additional traffic noise and visual impacts. To 
ameliorate this impact vegetated noise bunds would be constructed on the northern side of 
the route where it passes close to the house. The final design and revegetation plans for 
these should be prepared in consultation with the owner. 

During construction the owners would be consulted in relation to fencing and revegetation 
near their properties. 

	

6.6 	CONSTRUCTION IMPACTS 

Construction impacts can include the generation of dust and noise, soil erosion, unnecessary 
clearing or damage to vegetation, and the spread of dieback. 

These impacts would be managed by the extensive use of water-carts, appropriate working 
hours, minimal vegetation clearance and the construction of temporary drainage sumps. 
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A program to minimise the introduction of dieback disease would be implemented including 
the use of dieback free fill material and standard dieback hygiene procedures for machinery. 

sensitive areas such as the Gahnia trjfida  (Coast Saw Sedge) sedgelands and wetlands areas. 
Machinery storage would take place in degraded areas such as the grassland areas. 
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Chapter 7 

COMMUNJTYTO NSUtTATI 0 N 

Community consultation has occurred throughout the process of the study. Major elements 
included discussions with landowners in the area; and a meeting with representatives of 
community groups in the area. 

DPUD has established a South West Corridor Community Advisory Committee for liaison 
during the preparation of a structure plan for the South West Corridor. The group includes 
representatives of community groups in the South West Corridor. A meeting of that 
Committee was addressed on 10 August 1992. The Committee reiterated comments it had 
made at a previous meeting in favour of a southern route option. 

On Monday, 29 June 1992 the Committee had discussed a different set of options in the 
study area to those presented in this report, and had clearly favoured a southern option. 
They had also suggested that a second causeway be opened up with culverts to allow the 
movement of water and fauna. One member of the Committee whose property would be 
affected by a southern route expressed concern. 

On Tuesday, 29 September 1992, a draft copy of this CER report was circulated to 
Committee members for their information. The preferred route option was adopted as the 
Committee's recommendation although this was not a unanimous decision. 

During the course of the study discussions were held with the owners of Lots 331, 332 and 
334. The owners of the four properties to be affected by the preferred option will be 
consulted during the design and construction phase. 
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Chapter 8 

COMMiTMENTS 

The most significant commitment that is made in this CER is to adopt a route alignment for 
the extension of Safety Bay Road which is longer and more expensive than other routes 
considered. The route was selected due to its minimal environmental impacts on wetlands 
and the landscape. The following detailed commitments are made in this CER by the 

proponent, the City of Rockingham. 

There will be no filling or drainage of wetlands protected by regulations. 

Drainage facilities will be designed to contain up to a 1 in 5 year average recurrent 

interval storm without direct discharge to wetlands through the provision of purpose 

built storage/infiltration basins. 

Accompanying the opening of the realignment, the existing roadway will be closed 
to through traffic, however, continued access will be allowed for maintenance of 
services. The precise details of this closure will be negotiated at the time with, and 
to the satisfaction of, the management authority for System Six Area M103. 
Currently this is DPUD, however in future it will be transferred to CALM. 

Culverting of the proposed route across the southern sumplands will be installed 

during construction to allow faunal movement and to maintain hydrological 

connectivity to the satisfaction of the manager of System Six Area M103. 

Fauna Crossing warning signs will be installed by the Council if, after a one year 
review with CALM officers, road casualties are considered excessive. This will be 

carried out to the satisfaction of the manager of System Six Area M103. 

A revegetation program would be developed and implemented by Rockingham City 
Council, in consultation with DPUD or CALM where appropriate, during 
construction using endemic species with the aim of stabiising earthworks and 
enhancing habitats along the new road alignment. This will incorporate a weed 
control program. The program will be carried out to the satisfaction of the System 

Six Area M103 manager. 
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Access to private land and wetlands will be prevented by appropriate signage and 
fencing at the time of construction. 

Residents will be consulted in relation to fencing and revegetation programs for 
areas adjoining their land by Council prior to construction. 

Vegetated noise/landscape bunds will be provided on the northern side of the route 
adjacent to the residence on Lot 331. These will be designed in consultation with 
the landowner. 

During construction water carts will be used to minimise dust, and a temporary 
drainage system will be constructed as agreed to the satisfaction of Council. 

Dieback free fill will be used and dieback hygiene procedures implemented. 
Machinery storage areas will be identified on degraded lands and machinery will be 
restricted to the road corridor in sensitive areas to the satisfaction of System Six 
Area M103 manager. 
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EXTENSION OF SAFETY BAY ROAD 

GUIDELINES FOR THE CONSULTATIVE ENVIRONMENTAL REVIEW 

In Western Australia, the environmental assessment process is about protecting the 
environment. The fundamental requirement is for the proponent to describe the proposal in 
some detail, to discuss the environmental impacts and potential environmental impacts of the 
proposal, and then to describe how those environmental impacts are going to be avoided, 
ameliorated or managed so that the environment is protected. 

Throughoutthe process, itistheaim of the Environmental Protection Authority (EPA) to advise 
and assist the proponent to improve or modify the proposal in such a way that the environment 
is protected. However, it is the responsibility of the proponent to design and implement 
proposals which protect the environment, and to present the design proposals for review. 

These guidelines have been prepared to assist the proponent in identifying issues which should 
be addressed within the Consultative Environmental Review (CER) for the alignment of Safety 
Bay Road east of Eighty Road to Madurah Road Baldivis and including the proposed treatment 
of the intersection of Safety Bay Road and Mandurah Road. They are not intended to be 
exhaustive and the proponent may consider that other issues should also be included in the 
document. 

The CER should facilitate a review of the key environmental issues The purpose of the CER 
should be explained, and the contents should be concise and accurate as well as being readily 
understood. Specialist information and technical description should be included only where it 
assists the understanding of the the proposal. Where specific information has been requested 
by a Government Department or the Local Authority this should be included in the document. 

It is not intended that the document be unduly lengthy. Rather it is intended that all relevant 
material should be succinctly presented in order that the key environmental issues may be 
assessed. 

The principal function of the CER is to place this project in the context of structure and statutory 
planning framework and in the context of the regional environment and progressive 
developments, including the cumulative impact of this development. It seeks to explain why 
this project is being proposed in the way it is, at this place and at this time. It should also set out 
the environmental impacts the project will have, and what management steps the proponent 
intends to use to avoid, ameliorate or mitigate any negative environmental impacts. 

The need for the proposal and alternatives available should be clearly stated. 

A copy of these guidelines should appear in the CER document. 

PROJECT DESCRIPTION 

It is important to include a description of the proposal itself, including specifically what is 
proposed, how it is to be carried out, the timing of the project, and what measures will be taken 
to ameliorate possible negative effects. 

Detailed plans of the area to be affected by the road proposal should be included showing: 

existing land uses and land status; 
relationship to other infrastructure; 
Relationship of proposed road alignment alternatives to System 6 M 103 area and to any 
lakes protected by regulations; 

These plans may be included in the text, or included as appendices to the report. 



In addition, fauna and flora surveys of the M103 area affected should be included to facilitate 
assessment and planning 

ENVIRONMENTAL IMPACTS AND MANAGEMENT 

The key issues for this proposal should be clearly identified and the content of succeeding 
sections determined by their relevance to these issues. 

In this case they key issues should include: 

Impact on System 6 Area M103 

how do the proposed alignments meet the intent and objectives of the System 6 
recommendation? 

implications of each alignment on future planning, values and integrity of M103. 

road side effects, eg weed invasion, fire, drainage 

landscape values 

Impact on lakes protected by Government regulations 

how do the proposed alignments affect lakes protected by Government regulations. 

Conservation of flora, fauna, and ecosystems 

impact on flora, fauna and landscape values within and outside the System 6 area. 

Social values 

aboriginal and ethnographic sites. 

Regional Transport Needs 

Urban development. 

Regional road network. 

Safety/Traffic management requirements. 

Predicted environmental impacts and proposed measures to overcome or minimise these 
problems should be discussed in sufficient detail so as to allow an adequate assessment to be 
made. 

As stated above, the specific environmental concern with the regard to the proposed extension 
of Safety Bay Road is its potential to impact on System 6 Area M103, and more specifically on 
lakes protected by Government regulations. 

The documentation prepared for this proposal should discuss a number of alternative road 
alignments. Discussion should generally be limited to a presentation of alternative road 
alignments, the environmental impacts of the various alternatives, and the case for and against 
the selection of any of these alignments as the preferred option. The document should include 
discussion of planning for traffic movement requirements for the future, consideration of safety 
aspects and the relationship of the proposed road to urban development, though environmental 
impacts of each alternative alignment and their management should remain the focus. 



I 	 C- 
The alterative road alignments presented will need to include ones which totally avoid 
impacting on lakes protected by regulations. Alternatives which minimise their impact on 
System 6 area M103 in general will also need to be presented. 

PUBLIC PARTICIPATION AND CONSULTATION 

A description should be provided of the public participation and consultation activities 
undertaken by the proponent in preparing the CER. Cross reference should be made with the 
description of environmental management for the proposal which should clearly indicate how 
community concerns have been addressed. Where these concerns are dealt with via other 
departments or procedures out side the Environmental Piotection Authority_piqcessjhese_can 
be noted and referenced in this section. 

COMMITMENTS 

Specific commitments should be given to all components of the management programme. 
Where appropriate, the commitments should include 

who is responsible for the commitment and who will do the work, 
what is the nature of the work 
when and where the work will be carried out and 
to whose satisfaction will the work be carried out. 

A summary of commitments in numbered form should be given. A set of well written concise 
commitments ëovering the key issues of the proposal and its effects will help to expedite 
assessment of the proposal. 



Appendix B 

VEGETATION COMMUNITIES 

Gahnia trifida Sedgelands 

An open sedgeland dominated by dense spaced clumps of Gahnia trijida sometimes occurs 
in association with Juncus species, though with Gahnia z'rzfida in drier areas. 

Ground cover species include: Asphodelus fistulosus, Trachyandra divaricata, Arctotheca 
calendula, Euphorbia terracina and winter grasses. 

Grassland 

A disturbed community consisting almost entirely of introduced grasses and weeds. 
Dominant species include: Asphodelus fisrulosus, Trachyandra divaricata, Cynodon 
dactyon, Pennisetwn clandestinwn, Lupinus consenrinhi and Oxalis pes-caprae. 

Juncus kraussi Sedgeland 

A closed sedgeland consisting entirely of Juncus kraussi growing in seasonally waterlogged 
areas. 

Closed Melaleuca rhaphiophylla Forest 

A closed low forest consisting almost entirely of Melaleuca rhaphiophylla. Seasonally or 
permanently inundated understorey when present consists of Gahnia trijida and water 
plants. 

Eucalyptus gomphocephala/Grassland 

A grassland of weeds and introduced pasture grasses. Overstorey consists of scattered 
mature E. gomphocephoia. 
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Tuart-Jarrah-Marri Mixed Eucalypt/Grassland 

A grassland of weeds and introduced pasture grasses. Overstorey consisting of E. 
gomphocephala, E. marginata and E. calophylla Isolated Allocasuarina fraseriana, 
Banksia attenuata and B. grandis. 

Tall Open Tuart-Jarrah-Marri Forest 

A low to medium woodland dominated by an overstorey of Tuart, Math and Jarrah. Other 
common overstorey plants include Banksia attenuata, B. grandis, Allocasuarinafraseriana 
and Dryandra sessilis. Understorey is diverse and generally contains few weeds. 

Wetland Complex Vegetation 

A floristically and structurally diverse community featuring Eucalyptus rudis and Melaleuca 
rhaphiophylla as well as Tuart and Marri. Banksia littoralis is also common in places. 
Understorey is mixed and includes Tenzpletonia retusa, Acacia saligna, Gahnia tr{fida and 
other sedge and rush species. 
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Appendix C.  

WATERBIRD DATA FROM RAOU's 
SCOPE WEST SURVEY 

Mandurah-Safety Bay Road Swamp (Lake Cooloongup, south of SAFETY Bay Road) 

Date Species Numbers 

07/07/90 White-faced Heron 2 
01/10/90 White-faced Heron 2 
01/10/90 Grey Teal 2 
01/10/90 Pacific Black Duck 1 
31/07/91 Black Swan 1 

Mandurah Road Winter Wet (Southern most part of Lake Cooloongup, reedy pools from 
swamp to first house south). 

Date 	 Species 	 Numbers 

01/10/90 	Pacific Heron 	 1 
01/10/90 	White-faced Heron 	1 
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