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

This Consultative Environmental Review (CER) covers a proposal by Main Roads 
Western Australia to construct the Busselton Bypass which extends from Causeway 
Road, Busseton to the Vasse townsite. 

In accordance with the Environmental Protection Act a CER has been prepared 
which describes this proposal and its likely effects on the environment. The CER is 
available for a public review period of 4 weeks from Monday, 20 June 1994 and 
closing on Friday, 15 July 1994. 

Following receipt of comments from government agencies and the public, the EPA 
will prepare an assessment report with recommendations to the government, taking 
into account issues raised in the submissions. 

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 as public documents unless specifically marked confidential, and may be 
quoted in full or in part in each report. 

Why Not Join a Group? 

If you prefer not to write your own comments, it may be worthwhile joining a group 
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 you group is larger, please indicate how many people 
your submission represents. 

Develop 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: 

clearly state your point of view; 
indicate the source of your information or argument if this is applicable; and 
suggest recommendations, safeguards or alternatives. 

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

attempt to list points so that the issues raised are clear. A summary of your 
submission is helpful; 
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refer each point to the appropriate section, chapter or recommendation in 
the CER; 

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

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

Remember to include: 

your name; 
your address; and 
date. 

The closing date for submission is Friday, 15 July 1994. 

Submissions should be addressed to: 

Chairman 
Environmental Protection Authority 
Westralia Square 
141 St George's Terrace 
PERTH WA 6000 

Attention: Mr Simon Smalley 

If you have any questions on how to make a submission please phone the Project 
Officer, Mr Simon Smalley on (09) 222 7143. 
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i .0 Executive Summary 

	

1.1 	The Need for a CER 

In the late seventies a route for the Busselton Bypass was established by Main 
Roads Western Australia in consultation with the Shire of Busselton. This route 
was subsequently included in the Busselton Town Planning Scheme in 1982. 

Since then concerns have been raised about the environmental impacts of a road 
on the selected route, particularly with regard to the wetland area known as the 
Broadwater. To address these concerns this CER has been prepared which 
describes the concept of the proposed Busselton Bypass in sufficient detail to allow 
the potential impacts of the project to be identified and assessed and to detail 
proposals for the mitigation and management of those impacts. 

	

1.2 	Justification for the Bypass 

Bussell Highway currently forms the backbone of the elongated development along 
the coastal strip between Geographe Bay and the Broadwater. The Highway is the 
only continuous east-west road and most developments rely on it for access. As a 
result there are many traffic conflict points which significantly reduce the level of 
service of the Highway in terms of traffic flow and safety. 

The provision of a safe free flowing route for the movement of through traffic is of 
local and regional importance. The existing highway is expected to become 
increasingly congested and there is limited scope for its upgrade. Removal of 
through traffic from the existing highway would improve the general environment 
along the road, reduce traffic conflicts and allow management to focus on local 
traffic. The justification for an alternative east-west route is, therefore, evident. 

From a regional perspective, in the short to medium term the 
Dunsborough/Yallingup area will be the centre of major growth and hence, a new 
high standard arterial link between Busselton and Dunsborough is necessary. In 
the longer term the growth centre will shift to Margaret River with the requirement 
then for a road with a southern focus. The shorter term requirement could logically 
be catered for by an extension of the Bypass route shown in the Town Planning 
Scheme to the west of Vasse whereas the longer term needs would include a major 
road further to the south. 

The route for the Busselton Bypass was subject to much public scrutiny when 
included in the Town Planning Scheme in 1982. Since then significant development 
and planning has taken place based on the eventual construction of the road. 
Further developments are proposed and the Bypass is now a vital part of the towns 
future growth. The anticipated use of this route by both local and through traffic will 
warrant its construction in the short to medium term whereas construction of an 
alternative route further to the south, and used primarily by through traffic, could not 
be justified in the same timeframe. 

mth\reports\0134.rev\text 	 1 	 Halpern Glick Maunsell 



1.3 	Route Evaluation 

The primary objective of the current Study was to develop an environmentally and 
socially acceptable concept for an arterial road based on the route of the Busselton 
Bypass as shown in the Busselton Town Planning Scheme. During the Study a 
number of significant issues or constraints were identified that could be overcome, 
to varying degrees, through modifications either to the alignment of the Bypass or to 
the arrangement of the intersections. The main elements of the Bypass where 
alternatives were considered were: 

Causeway Road intersection; 
Queen Elizabeth Avenue; 
Walsh Road section alignment; 
Fairway Drive; 
Redgum WayI"Link Road"; 
Broadwater to Vasse section alignment; and 
Glenview Drive intersection. 

With the exception of Glenview Drive and Fairway Drive, these alternatives were 
presented to the public during the community consultation process. 

Following submissions received from the community consultation process the 
preferred concept for the Busselton Bypass was developed. The preferred concept 
is shown in Figure 1.1. Modifications which were considered to the original Town 
Planning Scheme Concept are: 

Causeway Road - a roundabout was preferred to a "1" intersection to 
better manage the traffic movements; 

Queen Elizabeth Avenue - the option which allowed both the northern and 
southern legs of Queen Elizabeth Avenue to be connected to the Bypass 
through the realignment of the southern leg to the west was preferred due 
to improvements to the north-south flow of traffic and access to the schools; 

Walsh Road - on the basis of the unacceptable impact on the Cornerstone 
Christian Community School and the Kalgaritch Estate of a realignment of 
the Bypass to the north, the original Town Planning Scheme Concept was 
preferred; 

Fairway Drive - the option of not having Fairway Drive connected to the 
Bypass was considered due to the requirement to fill within a lake gazetted 
for protection under the Environmental Protection (Swan Coastal Plain 
Lakes) Policy 1992. The preferred concept was to maintain the connection 
of Fairway Drive to the Bypass due to the extremely limited scope for 
upgrading the northern leg of Queen Elizabeth Avenue and the better 
accessibility it allows for north-south traffic flows; 

Redgum Way/"Link Road" - depending on the timing of construction of the 
Bypass and of further subdivisional development to the west of Dunbarton 
Estate (including the provision of a "Link Road' between the Bypass and 
Rendezvous Road), the need to close the southern end of Redgum Way 
will be reviewed; 
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Broadwater to Vasse - the option which deviated the Bypass to the south 
adjacent to the Broadwater and returned to the rail reserve east of Glenview 
Drive was preferred; and 

Glenview Drive - on the basis of the greater cost, greater land requirement 
and increased social impact on local houses associated with the roundabout 
the original Town Planning Scheme Concept of a "T" intersection was 
preferred. 

1.4 	Environmental Impacts and Their Management 

The key environmental and social issues relating to the preferred concept for the 
Busselton Bypass were identified and the potential impacts and their management 
addressed. The issues and their management are summarised in Table 1.1. Prior 
to construction Main Roads will prepare a series of Environmental Management 
Plans with the aim of refining the environmental management objectives and 
addressing each management commitment in terms of responsibility, timing and 
method. 

Table 1.1 
Issues Raised and Their Proposed Resolution 
(The numbers used in this table relate to specific sections of the report.) 

6.2 	Broadwater Nature Reserve 

Issues Raised Management 

6.2.2.1 
Proximity to Bypass will affect the conservation Bypass realigned on a new route up to 100 
value of the Reserve. metres south of Town Planning Scheme 

Concept. 

6.2.2.2 
Proximity to Bypass will increase the risk of fire As for 6.2.2.1. 
within the Reserve. 

The road reserve fence access track and 
the carnageways will also act as a firebreak. 

Development of a Fire Management Plan. 

6.3 	Wetlands and Watercourses 

Issues Raised Management 

6.3.2.1 
Construction of the Bypass will alter natural Installation of bridges or culverts will ensure 
surface flows of water. that existing flow patterns are maintained or 

improved. 
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6.3.2.2 
Pollution from road runoff will enter the wetlands 

	
No direct discharge to Vasse River, Vasse 

and watercourses. 	 River Division, New River or Broadwater 
Wetland. 

6.3.2.3 
Construction of the Bypass will necessitate 
mulling of some wetland areas, including the 
New River. 

Use of swale/table drains to maximise 
infiltration. 

Kerbing of Bypass at wetland crossing 
points with runoff directed to detention 
basins. 

Detention basins revegetated to act as 
wetland filters. 

Appropriately landscaped and revegetated 
detention basins will replace the area of 
wetland lost with an area that serves a 
significantly greater wetland function. The 
existing east-west flow at the Fairway Drive 
crossing of the New River will be improved. 

6.4 	Vegetation 

Issues Raised 	 I 	 Management 

6.4.2.1 
Construction of the Bypass will result in the 
extensive and/or unnecessary clearing of 
remnant vegetation. 

6.4.2.2 
Construction of the Bypass will result in the loss 
of vegetation adjacent to the Broadwater Nature 
Reserve through interruption to groundwater 
flow. 

6.4.2.3 
Construction of the Bypass will result in the loss 
of vegetation through interruption to surface 
water flows. 

6.4.2.4 
Construction of the Bypass will impact on rare 
flora. 

Vegetation clearing will be kept to a 
minimum. 

Most of the vegetation to be cleared is well 
represented in the Study area. 

The route of the Bypass was realigned 
adjacent to the Broadwater Nature Reserve 
to retain the vegetation on the railway 
reserve. 

Groundwater movement is unlikely to be 
affected as evidenced by the existence of 
good stands of vegetation to the north of the 
existing railway embankment. 

Recharge to the superficial aquifer is from 
upward leakage from the Leederville 
Formation and from direct infiltration of 
rainfall. 

Significant soil compaction within the 
superficial aquifer due to road construction 
Is unlikely to occur. 

As for 6.3.2.1. 

No management is required as no rare flora 
are known to exist in the Study area. 
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6.5 	Fauna 

Issues Raised Management 

6.5.2.1 
Construction of the Bypass will impact on rare Vegetation clearing will be kept to a 
or priority fauna through toss of habitat. minimum (Section 6.4.2.1). 

A Management Plan for the nngtail possum 
will be developed in consultation with CALM 
if appropriate. 

Post construction landscaping will replace 
some lost habitat. 

6.5.2.2. 
The Bypass will result in disturbance to fauna in Fauna tunnels, roadside fencing etc will be 
the vicinity of the Broadwater Nature Reserve, installed dependant on adjacent landuse at 

the time of construction. These issues will 
be further discussed with CALM and 
adjacent land owners prior to construction. 

Development of a tall dense barrier of 
vegetation within the road reserve during 
the first stage of construction to force birds 
to fly above the Bypass and also reduce or 
eliminate disturbance from headlights. 

Realignment of the Bypass to the south of 
the railway reserve to increase the 
separation distance between the Bypass 
and the Nature Reserve. 

6.6 	Construction and Operational Issues 

Issues Raised Management 

6.6.1 
Dieback A Dieback Management Plan will be 

prepared prior to the construction phase. 

6.6.2 
Weeds Main Roads will prepare a Landscape and 

Rehabilitation Plan prior to construction 
commencing. 

6.6.3 
Landscape Retention of as much native vegetation 

within the road reserve as practicable. 

Main Roads will prepare a Landscape Plan 
prior to construction. 

6.6.4 
Noise and Vibration A noise survey will be conducted prior to 

construction and noise attenuation 
measures will be implemented to ensure 
that noise levels do not exceed 63dB(A). 

Main Roads or its construction contractor 
will be liable for any vibration damage 
caused to adjacent private property. 
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6.6.5 
Dust Exposed surfaces will be rehabilitated. 

Water will be applied during road 
construction to reduce dust levels. 

Vegetation clearing will be minimised. 

6.6.6 
Feral Animals No management is required as the presence 

of the Bypass will not increase feral animal 
numbers. 

6.7 	Social Issues 

Issues Raised Management 

6.7.2 
Aboriginal Heritage Clearance will be sought from the Aboriginal 

Sites Department to disturb the site which 
will be impacted during construction of the 
Bypass. 

The site will be appropriately 
commemorated. 

Disturbance to the site will be monitored by 
Aboriginal Community representatives and 
an archaeologist. 

If further sites are uncovered during 
construction activities, work will cease in the 
vicinity of the site and the Aboriginal Sites 
Department will be contacted. 

6.7.3 
European Heritage No management is required as no sites will 

be impacted. 

6.7.4 
Pedestrian and Cyclist Facilities Provision will be made in the road reserve 

for a dual use path. 

The type of pedestrian/cyclist crossings to 
be installed will be resolved as part of the 
final design process in consultation with the 
local authority. 

6.7.5 
Severance Main Roads will provide property access 

where existing properties are bisected by 
the Bypass or where existing access is lost. 

Access to existing properties and roads will 
be maintained during site works. 

Landowners will be compensated for land 
required for the Bypass. 

Additional water supplies will be provided 
where livestock is separated by the Bypass 
from these supplies. 

6.7.6 
Local Road System Impact of the Bypass on the local road 

system will be reviewed during the detailed 
design phase of the project in consultation 
with the Shire Council. 
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To ensure the potential environmental and social impacts of the proposed Busselton 
Bypass roadworks are addressed, Main Roads has made a number of 
commitments. The commitments describe the issue to be addressed, the phase of 
the project during which it will be addressed and how it will be resolved. The 
project has been split into a preconstruction phase, a construction phase and a post 
construction phase with commitments identified for each. The commitments apply 
to the ultimate dual carriageway status of the Busselton Bypass as well as to the 
single carriageway stage as necessary. It is the responsibility of the Main Roads 
Project Manager to ensure that the commitments, as detailed in Section 7.0 of this 
CER, are complied with. 
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2,0 	Introduction 

2.1 Background 

A route for the Busselton Bypass was established in the late seventies by Main 
Roads Western Australia in consultation with the Busselton Shire Council. This 
route was subsequently included in the Busselton Town Planning Scheme in 1982 
(Figure 2.1). Although the need for a bypass was seen as very long term, inclusion 
of the route in the Town Planning Scheme provided for development in the area 
with due allowance for its future construction. 

Concerns have been raised about the environmental impacts of a road on the route 
and this has created some doubt about its eventual construction. Most of these 
concerns relate to the wetland area known as the Broadwater. As the Bypass is a 
major consideration in planning the future development of the Busselton area it was 
considered important that these environmental concerns be investigated to show 
that construction of a road on this route, or a modified version of it, is 
environmentally acceptable. 

This Consultative Environmental Review (CER) has been prepared to address the 
environmental and social issues relating to the ultimate development of a dual 
carriageway. However, it is likely that construction will be staged through initial 
construction of the northern carriageway. 

2.2 	Study Area 

The Study area originally covered the Bypass route as defined by Main Roads 
drawings. These drawings differ from the Town Planning Scheme Concept in that 
they show the route extending approximately 2 km south west of the Vasse townsite 
(Figure 2.1). During the Study it was recognised that the section of the route west 
of Vasse could be affected by future studies that will consider the integration of the 
Bypass with a proposed arterial road between Busselton and Dunsborough (Section 
3.3). In addition it was considered that there was no warrant for construction of this 
section in the foreseeable future and certainly not in the first stage. As a 
consequence, detailed consideration of the Bypass route does not extend beyond 
its intersection with Bussell Highway at Vasse. 

2.3 Timing 

The South West Regional Road Study being carried out by Main Roads has 
identified that construction of the Bypass is a high priority project, however a firm 
timetable for the construction is yet to be identified. The timing for construction will 
largely be dependent upon the timing of the necessary approvals and the 
availability of funding. 
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2.4 Proponent 

The proponent for this proposed development is Main Roads Western Australia, 
Bunbury Division, Robertson Drive, Bunbury 6230. 

2.5 	Purpose and Structure of CER 

The purpose of this CER is to describe the concept of the proposed Busselton 
Bypass and the existing project environment in sufficient detail to allow the potential 
impacts of the project to be identified and assessed, and to detail proposals for the 
mitigation and management of those impacts. Descriptions of the physical, 
biological, and social environments, are restricted to the locality immediately 
surrounding the proposed Bypass and where necessary, these descriptions are 
placed in a local and regional context. 

Section 3.0 of this CER outlines the need for the Bypass. Section 4.0 details the 
process of Community Consultation carried out during the Study whilst Section 5.0 
evaluates the options considered in optimising the route. The potential 
environmental impacts of the preferred route, and their management, are identified 
in Section 6.0 and a list of the proponent's commitments is provided in Section 7.0. 

EPA guidelines applicable to this CER are provided in Appendix A. Appendix B 
lists the issues raised during the Public Consultation Process and Appendix C 
provides the Design Standards that were adopted in development of the Bypass 
Concept. Appendices D and E provide details of the vegetation and flora of the 
Study area and Appendix F provides a list of vertebrate fauna. The proposed 
concept for the Bypass is detailed in Appendix G. 

2.6 Approvals Process 

As part of the assessment process this CER will be made available for public 
review. Written submissions from interested individuals, groups, and relevant 
Government agencies will be sought during a four week public review period. At 
the conclusion of the public review period the EPA will prepare a summary of 
submissions and provide Main Roads with an opportunity to respond to the issues 
raised. Both the public submissions and the Main Roads responses will be 
incorporated into the EPA's assessment of the proposal. The EPA's assessment 
report will provide advice to the Minister for the Environment who then sets 
Environmental conditions. 

In addition to obtaining approval from the Minister, under the Environmental 
Protection Act (amended 1994) the proposal will have to comply with various other 
legislation including: 

Wildlife Conservation Act (1950); 
Water Authority Act (1984); 
Aboriginal Heritage Act (1972 - 1980); and 
Conservation & Land Management Act (1984). 
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3.0 	Justification for the Bypass 

3.1 	A Bypass for Busselton 

The Bypass route under investigation was originally developed by Main Roads in 
consultation with the Shire Council and Planning Consultants acting on Councils 
behalf. It included the consideration of various options and public input through 
advertising within the Town Planning Scheme. The concept was carefully 
considered based on the constraints at the time and with the future expansion of 
the town in mind. 

The Bypass was planned as a dual carriageway with the function of providing for 
through traffic as well as local traffic, particularly that generated by the development 
of land adjacent to the Bypass. In this respect it will not be dissimilar to the 
Bunbury Inner Ring Road and the Mandurah Bypass. 

The Bypass was formally gazetted as part of the Town Planning Scheme in 1982 
with the intention of protecting a reserve for its eventual construction. It is now an 
integral part of the development of the south Busselton area. Much of the land 
along the Bypass route is developed or in the process of being developed in 
keeping with the Bypass as shown on the Town Planning Scheme. 

3.2 	Need for a Bypass 

In many towns in Western Australia the main road forms the focus of the towns 
development. In the case of Busselton, although BusseD Highway does not pass 
directly through the main shopping centre, it does form the backbone of the 
elongated development along the coastal strip between Geographe Bay and the 
Broadwater. The highway is the only continuous east west road and most 
developments rely on the highway for access. As a result the existing road has 
many traffic conflict points which significantly reduces the level of service it provides 
in terms of traffic flow and safety. 

The provision of a safe free flowing route for the movement of through traffic is of 
local and regional importance. The existing route is expected to become 
increasingly congested to the extent that delays for through traffic are likely to 
become intolerable. As the level and type of adjacent development precludes any 
significant upgrading on Bussell Highway or any other socially acceptable 
alternative on the north side of the Broadwater, the only way of providing an 
adequate facility for through traffic is to create an alternative route such as the 
Bypass. 

Removal of through traffic, particularly large trucks, will improve the general 
environment and amenity for residents along the existing route, reduce traffic 
conflict and allow the existing road to be managed for local traffic only. 
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3.3 	Regional Significance 

From a regional perspective Bussell Highway forms the main route servicing the 
coastal strip between Bunbury and Augusta. The upgrading of this route is 
particularly important for the continued growth of the Leeuwin - Naturaliste Region 
which extends from Busselton to Augusta. 

The South West Regional Road Strategy currently being prepared by Main Roads 
has recognised the problem of the existing Bussell Highway through Busselton and 
identified the construction of the Busselton Bypass as one of the highest priority 
road improvement projects on this route. 

The Dunsborough/Yallingup area is currently the major growth centre west of 
Busselton and is likely to develop rapidly for some years. Dunsborough is expected 
to be the service centre for this development and a new high standard arterial link 
between Busselton and Dunsborough is considered necessary from a strategic 
view. This link should be as direct as possible and logically would be provided by 
extending the Bypass west from Vasse to Dunsborough. The development of this 
link is less of a priority than the Bypass and at this stage is seen as a medium term 
requirement. 

Margaret River and the surrounding area is also developing at a fast rate. Although 
growth of this area is currently less than for Dunsborough, in the long term 
Margaret River, as a regional centre in its own right, has greater potential for 
sustained growth. The road strategy currently proposed is in line with these growth 
expectations, with the road system initially oriented toward Dunsborough and the 
ultimate system toward Margaret River. 

In the long term, if overall growth of the area continues, there will be the need to 
develop a bypass of Busselton which is located much further south of the town so 
that it is completely outside the residential areas. Based on the above, this route 
should be developed with a bias toward Margaret River with a secondary 
connection to the Busselton - Dunsborough arterial road most likely via a link to the 
west of Vasse. The long term transportation corridor as shown in the Leeuwin - 
Naturaliste Region Plan (State Planning Commission, 1988) was a preliminary 
attempt to identify such a route. 

The development of this longer term route would leave the Busselton Bypass to 
cater for mainly local traffic travelling between Dunsborough and Busselton. 

The Busselton Bypass fits in well with the initial and long term requirements of the 
regional road system. It is accepted that further studies are required to more 
clearly define the medium and long term requirements for the regional road system 
and this has been taken into consideration in defining the limits of this Study. The 
strategy outlined above was developed by Main Roads in consultation with the 
Local Authority and the Department of Planning & Urban Development and will form 
the basis of these further studies. 
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3.4 Alternative Routes 

The route for the Bypass has been in the Busselton Town Planning Scheme since 
1982 and much development and planning has already taken place based on the 
eventual construction of a road on this route. For instance, existing residential 
areas such as the Kalgarich, Dunbarton and Sussex Green Estates were all 
developed on the assumption that the Bypass would be constructed. Further 
developments are proposed and the Bypass is now a vital part of the towns future 
development. It is important to recognise that existing developments such as 
Dunbarton and Kalgaritch Estates are now major constraints to changing the route. 

The construction of a road such as the Bypass represents a very large investment 
and must attract sufficient traffic to warrant construction. Traffic studies have clearly 
shown that construction of a bypass much further south of the town, which will 
essentially only be used by through traffic going to and from the Margaret River - 
Augusta area, cannot be warranted in the foreseeable future. Construction of a 
road on the current route is much more likely to be warranted in the short to 
medium term because it will be used by both local and through traffic including 
vehicles travelling to and from the Dunsborough - Yallingup area. 

As outlined previously there is a regional road requirement for a strong arterial link 
between Dunsborough and Busselton. The current Bypass route fits in well with 
this requirement in that this link could be provided by the extension of the Bypass 
due west from Vasse. 

Main Roads has investigated changing the Bypass route and concluded that there 
are no acceptable alternatives to the current route because of the developments 
which have already taken place and the requirement for the Bypass to service the 
needs of both through traffic and local traffic. Rendezvous Road was raised as an 
alternative route a number of times during the Study. The investigation of this route 
concluded that it was completely unsuitable for the following reasons: 

it would not be an attractive alternative to Bussell Highway for traffic from 
the Dunsborough - Yallingup area (the current concept caters for this by 
connecting Glenview Drive to the Bypass); 

it would not adequately service the new urban development areas of 
Busselton as defined in the Town Planning Scheme; 

many homes have been built close to the existing road in the belief that 
Rendezvous Road was no longer being considered as a bypass route since 
another route had been established and include in the Town Planning 
Scheme; 

it is currently below the standard necessary for a main road and would 
require upgrading in the form of widening, realignment etc to be acceptable; 

upgrading would require the loss of much of the existing remnant road 
reserve vegetation and the acquisition of land; and 

future upgrading to a dual carriageway would result in further social and 
environmental impacts. 
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3.5 Conclusion 

The establishment of a firm route for the Bypass on the Town Planning Scheme is 
an example of good long term planning. The construction of a road on this route is 
now a vital part of the towns future development and fits in well with requirements 
for the future regional road system. There are no immediately viable alternative 
routes and therefore this Study has been based on the current route with allowance 
for marginal adjustments which reduce the social and environmental impact of the 
road without significantly affecting its overall function. 
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4.0 	Community Consultation 

4.1 Objective 

The main objective of the Community Consultation programme was to identify the 
environmental and social issues arising from the proposed Bypass that were of 
concern to the Community. 

4.2 Process 

The Study was commissioned on 9 July 1993 and the following Public Consultation 
activities were undertaken: 

16 August 1993 
Establishment of a (008) toll free number at the offices of Halpern Glick Maunsell. 

25 August 1993 
Community Liaison Group (CLG) Meeting #1 was held at the Busselton Shire 
offices. 

The CLG comprised the following members: 

Cr Robert Tognela Shire President 
Cr John Valentine Shire Council 
Mrs Isabelle Devoy Busselton Environmental Coalition 
Mr Rex Lester Chamber of Commerce 
Mr Don Keynes Vasse Progress Association 
Mr Barry Brown Tourist Bureau 
Mr Michael Swift Shire Planner 
Mr Peter Coulson Shire Engineer 
Mr Derek Lee Main Roads Western Australia 
Mr Forbes Watson Main Roads Western Australia 
Mr Lou Palandri Main Roads Western Australia 
Mr Paul Reed Halpern Glick Maunsell 
Mr Ian McCardle Halpern Glick Maunsell 
Mr Ian Pitcher Halpern Glick Maunsell 

August 1993 
A letter was sent to landowners along the route of the Bypass informing them that 
access may be required to their properties for the purpose of undertaking various 
field studies. A form was included which allowed residents to inform the 
Consultants on any special requirements regarding access. 

2 and 9 September 1993 
The Study was advertised in the Busselton - Margaret River Times. This provided 
residents with the following: 
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a brief background to the Study; 
the objectives and scope of the Study; 
contact personnel at Halpern Glick Maunsell; and 
an invitation to provide written input into the Study process. 

Late September 1993 
A Public Information Brochure was posted to 432 residents in the general vicinity of 
the Bypass route. The brochure summarised the history of the project, the aims of 
the current Study and gave an indication of the issues that may need to be 
addressed and could affect optimisation of the route. 

A copy of the brochure was also sent to the key interest groups and was posted to 
other members of the Community on request. Brochures were also made available 
to the public at the Shire Offices. 

September/October 1993 
Discussions with numerous individuals and groups on specific issues. 

14 October 1993 
CLG Meeting #2 was held at the Busselton Shire offices. 

28 October 1993 
The local participants in the CLG were advertised in the Busselton - Margaret River 
Times following a request by some members of the public. 

28 October/4 November 1993 
The Public Information Days were advertised in the Busselton - Margaret River 
Times. 

Late October/Early November 1993 
The Public Information Days were advertised on ABC Radio and on GWN. 

5 - 10 November 1993 
An unmanned display was available for public viewing at the Busselton Public 
Library. The display presented the intersection and alignment options which, at that 
time, were being considered by the Study Team to optimise the Concept of the 
Bypass. Response sheets inviting written input to the Study were also available. 

11 and 12 November 1993 
A manned display was held at the Vasse Ambassador Hotel. Present at various 
times were MRWA officers, including a representative from their property section, 
and representatives of the Consultant. 

17 December 1993 
Final date for acceptance of public submissions on the Bypass. 

13 January 1994 
CLG Meeting #3 was held at the Busselton Shire Offices. 

18 February 
Letter sent to 432 landowners in the general vicinity of the Bypass route advising 
them of the current status of the Study with an attached plan showing proposed 
modifications to the Bypass Concept. 
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4.3 Results 

The Community Consultation process resulted in over 110 submissions (excluding 
form letters and petitions) being received both from individuals and groups. Listed 
in Appendix B are the issues raised in these submissions. Issues raised that were 
not relevant to the Study objective of optimising the Town Planning Scheme 
Concept are not included. 

The main issues raised are discussed in Section 6.0 together with their resolution in 
terms of modification of the Town Planning Scheme Concept or through appropriate 
management procedures. 
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5.0 	Route Evaluation 

5.1 Introduction 

The major objective of the Study was to: 

Develop an environmentally and socially acceptable concept for an 
arterial road, based on the current route for the Busselton Bypass 
as shown on the Busselton Town Planning Scheme. 

Interpretation of this objective suggests that options considered for modifying the 
alignment of the Bypass or for the connection of side roads to the Bypass should 
only be adopted if they either: 

overcome an insurmountable problem associated with acceptance of the 
Town Planning Scheme Concept; or 

provide a significant improvement over the Town Planning Scheme 
Concept. 

Design standards which have been adopted in the development of the optimised 
concept are given in Appendix C. 

In the course of the Study, a number of significant issues or constraints were 
identified that, to varying degrees, could be overcome through modifications to 
either the alignment of the Bypass or the arrangement of the intersections (Figure 
5.1). The main elements of the Bypass concept requiring consideration of 
alternatives were: 

Causeway Road intersection; 
Queen Elizabeth Avenue; 
Walsh Road section alignment; 
Fairway Drive; 
Redgum Way/"Link Road"; 
Broadwater to Vasse section alignment; and 
Glenview Drive intersection. 

Options developed as a result of further consideration were presented to the public 
during the Information Days held at Busselton with the exception of the Glenview 
Drive Option which was developed subsequently and Fairway Drive for which no 
alternative was found. 
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5.2 Options Considered 

5.2.1 Causeway Road Intersection (Option Cl) 

Why Option Considered 

The Town Planning Scheme Concept provided for a channelised "T" intersection 
between the Bypass and Causeway Road. This intersection is expected to have 
heavy turning movements and it was also suggested that the "1' intersection would 
divert tourist traffic away from Busselton. The option of a roundabout (Option Cl) 
was considered at this intersection. 

Description of Option 

Option Cl would entail the construction of a 90 metre diameter roundabout at the 
intersection of Causeway Road and the Bypass (Figure 5.1). The roundabout 
would be sited to the west of Causeway Road to reduce its social impact. To site 
the roundabout further east would require the acquisition of a business and a 
number of residential properties. 

Comparison with Town Planning Scheme Concept 

If the Busselton Bypass is built it is expected that about 70% of the traffic using the 
eastern approach to Busselton will wish to access Busselton via Causeway Road. 
This will lead to very high turning movements at the intersection of the Bypass with 
Causeway Road both in the first stage when the Bypass is a single carriageway two 
lane road and in the ultimate as a dual carriageway four lane road. 

Past experience has shown that the number of major accidents is high at 
intersections where there are large conflicts between turning and through traffic. 
This is particularly so when the intersections have single carriageway approaches 
as there are limited opportunities to separate the turning and through traffic in any 
one direction. When the approaches to the intersection are dual carriageway the 
opportunity to separate turning and through traffic increases, there is greater 
capacity at the intersection and hence, the accident rate reduces. However, the 
potential for major accidents remains, particularly between vehicles turning right and 
those passing through the intersection. 

The option of a roundabout would cater for the high turning movements more 
effectively and would significantly reduce the potential for major accidents. This is 
pnmarily achieved by the allocation of the same level of priority to each of the 
approaches to the intersection (thus giving higher priority to turning movements) 
and through the lower vehicle speeds necessary at the intersection. A roundabout 
could also partially overcome the concerns of tourist traffic being diverted away from 
Busselton and could be developed to form an entry statement to Busselton. 
However, a roundabout requires significantly more land and greater cost than a "T" 
intersection, it is more difficult to protect pedestrian and cyclist movements due to 
the freer movement of vehicles and priority for through traffic is removed. 
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At the junction of Causeway Road and the Bypass both the T' intersection and the 
roundabout would have an impact on the Aboriginal site. In terms of the public 
consultation process, submissions received came out strongly in favour of a 
roundabout over a "T" intersection at Causeway Road. 

Conclusion 

On the basis of the above discussion, principally that relating to an improvement in 
traffic movements, a roundabout is preferred over the Town Planning Scheme 
Concept of a "T" intersection at Causeway Road. However, if the decision is made 
to build a dual carriageway over this section of the Bypass in the first stage then a 
fully channelised "T' intersection could be considered at this point. 

5.2.2 Queen Elizabeth Avenue (Options 01, 02) 

Why Options Considered 

The Town Planning Scheme Concept of the northern leg of Queen Elizabeth 
Avenue being closed creates difficulties for access to the schools and for 
north/south vehicle movements along Queen Elizabeth Avenue. Hence two options 
were considered. 

Description of Options 

In Option Q1 (Figure 5.1) the southern leg of Queen Elizabeth Avenue would be 
connected to the Bypass midway between Fairway Drive and the northern leg of 
Queen Elizabeth Avenue. Fairway Drive would be connected to the Bypass as 
indicated in the Town Planning Scheme Concept and the northern leg of Queen 
Elizabeth Avenue would be connected to the Bypass rather than terminating in a 
cul-de-sac. Kookaburra Way would be connected to Queen Elizabeth Avenue. 

Option 02 is the same as Option Qi except that the southern leg of Queen 
Elizabeth Avenue would be connected to the Bypass at a point to the east of the 
northern leg of Queen Elizabeth Avenue. 

Comparison of Options 

The primary advantages of Options 01 and Q2 over the Town Planning Scheme 
Concept are that there would be increased ease of access to the schools by having 
the northern leg of Queen Elizabeth Avenue connected to the Bypass and the 
north/south flow of traffic would be improved by the sharing of movements between 
Fairway Drive and Queen Elizabeth Avenue. In addition, the need for non local 
traffic to use subdivisional roads in Kalgaritch Estate for accessibility will be 
eliminated and the potential conflicts between turning and through traffic at 
intersections on Bussell Highway would be improved. However, both options would 
result in increased noise for local residents and the Cornerstone Christian 
Community School in the northern leg of Queen Elizabeth Avenue, an additional 
intersection would be required on the Bypass, higher construction costs would be 
incurred and there would be an impact on land not previously affected by the Town 
Planning Scheme Concept. 
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The impact of an additional intersection may require the ultimate dual carriageway 
layout for the Bypass to be built in the first stage between these intersections to 
accommodate the turning movements. However this would need to be considered 
in light of the impact it would have on the operation of the abattoir in Walsh Road. 

Option 02, which deviates the southern leg of Queen Elizabeth Avenue to the east, 
has the additional advantage of encouraging traffic entering the town centre to use 
Strelley Street and hence further lighten the load on alternative routes. However, 
the alignment of this option traverses land which is to accommodate expansion of 
an existing concrete batching plant and transport business. Not only will this reduce 
the efficiency of the business but it will restrict the capacity for an increase in the 
long term employment opportunities in Busselton. The alignment of this option will 
also sever the airport hangars and other major infrastructure from the runway thus 
preventing the airfield from operating in the short term and necessitating its 
relocation at an earlier timeframe. If Option 02 was not built the airfield could 
continue to operate even if the Bypass was in place through extensions of the 
runaway to the south. 

The alignment of Option Qi would reduce the land available for a proposed 
subdivision at the intersection of Queen Elizabeth Avenue and Kookaburra Way. In 
addition, it would prevent the operation of the abattoir in Walsh Road by isolating 
some of the holding paddocks from the processing plant. The operation could 
possibly be maintained at considerable expense through the provision of a stock 
underpass. However, this expense would be difficult to justify given that the abattoir 
is incompatible with the adjacent landuses and it will not be able to operate when 
the ultimate dual carriageway Bypass is built. In addition to this, the Shire of 
Busselton is trying to encourage the relocation of the abattoir to a more viable long 
term site so that it can continue to provide employment opportunities for many years 
to come. 

The potential for the abattoir to continue to operate at this site for some time and 
the cost associated with its relocation, represent the greatest constraint to the 
implementation of Option 01. It is possible to modify Option Qi to significantly 
reduce the impact on the abattoir so that its operation is not affected in the short 
term. This modification would involve a much shorter stagger between the Queen 
Elizabeth Avenue intersection. This would require a lowering of design standards 
used for the Bypass which may be justified if it enables the high cost of relocating 
the abattoir to be avoided. 

In the public consultation process, submissions received came out strongly in favour 
of Option Qi over Option 02 and the Town Planning Scheme Concept. 

Conclusion 

On the basis of improving both north/south traffic movements and access to the 
various schools along Queen Elizabeth Avenue and the adverse impacts of Option 
02 on the airfield and the future expansion of a long term business, Option Qi is 
preferred. 

The modification of Option 01 will need to be considered during the implementation 
phase of the first stage of the Bypass if the abattoir is still operational at that time. 
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5.2.3 Walsh Road Section Alignment (Option Wi) 

Why Option Considered 

The proximity of existing residences to the Town Planning Scheme Concept and the 
impact on the existing abattoir were seen as significant. One option was 
considered for this section of the Bypass. 

Description of Option 

Option Wi would result in a slight (up to 18 metres) northward realignment of the 
Bypass in the region of Walsh Road (Figure 5.1) which increases the separation 
distance between the Bypass and the residences of Walsh Road, and reduces the 
impact on Walsh's abattoir at least as a result of constructing the first carriageway 
of the Bypass. 

Comparison of Options 

The main restriction on acceptance of the alternative alignment to the north is the 
impact that this would have on the Cornerstone Christian Community School as a 
result of the need to resume up to 10 metres of land from the school property. 
Movement of the alignment to the north would also impact on the recently 
developed Kalgaritch Estate by reducing the size of the existing 40 metre wide 
buffer zone which forms part of the individual lots. It should be recognised that this 
Estate was specifically planned to accommodate the requirements of the Town 
Planning Scheme Concept. 

With regard to Walsh's abattoir, subsequent discussions with the owner of the 
abattoir have clarified the impact of the Bypass on its operation. Currently Walsh 
Road is used to allow trucks to turn and back into the abattoir to unload stock and 
to collect waste, however, the owner has advised that the abattoir could continue to 
operate providing no land was taken from the front of the abattoir. If the northern 
carriageway is constructed in the first stage within the existing Walsh Road reserve 
the abattoir could still continue to operate in the short term. This can be 
accommodated by the Town Planning Scheme Concept with a minor adjustment of 
the northern carriageway within the proposed reserve. 

The impact on residences along Walsh Road could be significantly reduced by the 
application of noise amelioration measures and the payment of compensation for 
the impact of the Bypass on their properties. In addition the planting of vegetation 
will provide a visual buffer to the road which will further reduce the impact of the 
road. 

Conclusion 

On the basis of the unacceptable impact that the realignment would have on the 
Cornerstone Christian Community School and on the Kalgaritch Estate, the original 
Town Planning Scheme Concept alignment is preferred for this section of the 
Bypass. 
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5.2.4 Fairway Drive 

Fairway Drive currently crosses the New River within an existing 40 metres wide 
road reserve as an unsealed road constructed on the old railway embankment. The 
upgrading of this section to the required standard will require the widening of the 
embankment and hence some filling of the New River which is formally gazetted as 
a lake for protection under the Environmental Protection (Swan Coastal Plain 
Lakes) Policy 1992. 

Fairway Drive is planned as the major link between the Bypass and the existing 
Bussell Highway midway along the route and is necessary if the Bypass is to 
function effectively as a major component of the local road system. This link is 
planned as a dual carriageway however a single carriageway is expected to suffice 
for the first stage of the Bypass. 

Queen Elizabeth Avenue parallels Fairway Drive but is not considered adequate or 
suitable to provide this link. It's current standard is below that required and any 
upgrading is severely limited by the level and type of adjacent development and 
proximity of the Vasse Diversion Drain. Adjacent developments include the 
Busselton High School which is developed very close to the existing road. 

The Town Planning Scheme Concept has Queen Elizabeth Avenue closed on the 
north side of the Bypass. The proposed modification of the concept to allow Queen 
Elizabeth Avenue to be connected to the Bypass will better facilitate the local 
movement of traffic particularly in providing better access to schools in the area. 
Whilst not replacing the requirement for the Fairway Drive link, it may delay the 
requirement to upgrade it to a dual carriageway. 

Any other link between the Bypass and the existing highway in the vicinity of 
Fairway Drive will require the crossing of the New River and involve greater 
environmental impacts. The tact that a road already exists across the New River 
within the Fairway Drive reserve and that allowance has been made for its 
upgrading in the development of the area precluded the need to identify and assess 
specific alternative alignments. 

The likely impacts of upgrading Fairway Drive and the management of these 
impacts is discussed in Section 6.3 of this report. 

5.2.5 Redgum Way/Link Road" (Options Ri/Li) 

Why Options Considered 

The connection of Redgum Way to the Bypass was identified as a problem due to 
the potential for significant volumes of through traffic to use Redgum Way to travel 
between the Bypass and Rendezvous Road. 

This was considered to have a significant impact on the general amenity of the 
Dunbarton Estate particularly those living along Redgum Way. 

It should be recognised that Redgum Way was originally planned to provide this 
link, however its geometry and the way that the area has developed reduce its 
suitability to provide for through traffic. 
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Two related options were considered to reduce the potential for increased vehicle 
movement on Redgum Way. 

Description of Options 

Option Ri (Redgum Way) would cul-de-sac the southern connection of Redgum 
Way with Rendezvous Road (Figure 5.1). Option Li (Link Road) involves the 
construction of a purpose built road to connect the Bypass to Rendezvous Road, 
west of the Dunbarton Estate. It would most likely be built as part of future 
subdivisional development and its location at this stage is indicative only. 

The further option of not having Redgum Way connected to the Bypass was not 
considered to be acceptable due to the added pressure that would be placed on 
Kookaburra Way and the Queen Elizabeth Avenue/Bypass intersection. 

Comparison of Options 

A cul-de-sac on Redgum Way would reduce the attractiveness of Redgum Way as 
a through road, particularly if the "Link Road" is also provided, whilst still providing 
direct access to the Bypass for residents of the Dunbarton Estate. 

The construction of the "Link Road" alone may act to significantly reduce the 
volume of through traffic using Redgum Way and may therefore preclude the 
requirement to close Redgum Way at the Rendezvous Road end. The "Link Road" 
would preferentially attract through traffic due to its more generous geometry and 
directness. In addition traffic barriers such as roundabouts and other traffic calming 
devices could be installed along Redgum Way to further discourage its use by 
through traffic. 

It is acknowledged that closing Redgum Way at Rendezvous Road would make 
access to some residences more difficult and would transfer traffic to other streets. 
The extent to which through traffic would use other local streets such as Beiltonia 
Way to travel between the Bypass and Rendezvous Road is obviously dependant 
on whether the "Link Road" is in place. 

There are no known environmental or engineenng implications which would 
preclude the acceptance of either option. The "Link Road" would however be a 
constraint on the subdivision of the property to the west of Dunbarton Estate which 
may add to the cost of development. 

Conclusion 

Prior to construction of the Bypass the cul-de-sacing of Redgum Way (Option Al) 
will be reviewed. Should development have occurred to the west of the Dunbarton 
Estate then the "Link Road" (Option Li), or parts thereof, could already be in place 
(built as part of the subdivision). The connection of the "Link Road" to the Bypass 
would, consequently, bring into question the need for Redgum Way to be closed at 
Rendezvous Road. The construction of the "Link Road" is a local issue and hence, 
funding would not come from Main Roads. It is more likely funding will be the 
responsibility of the Shire of Busselton or land developers. 
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5.2.6 Broadwater to Vasse Section Alignment (Options Vi, V2) 

Why Options Considered 

The Town Planning Scheme Concept was identified as having potential to impact 
on the Broadwater Nature Reserve and vegetation within the Rail Reserve. To 
overcome this the option of realigning the Bypass to the south of the railway 
reserve was considered. 

Description of Options 

The two following options were considered: 

Option Vi -This option involved the movement of the Bypass alignment, in the 
vicinity of the Broadwater Nature Reserve, up to 100 metres south of the Town 
Planning Scheme Concept alignment (Figure 5.1). This option would deviate from 
the existing Town Planning Scheme Concept at the eastern end of the Nature 
Reserve and rejoin the railway reserve (and the Town Planning Scheme Concept 
alignment) to the west of a dense stand of trees. 

Option V2-This option follows the alignment of Option Vi but instead of returning to 
the railway reserve, would deviate to the south of the Vasse school to rejoin Bussell 
Highway to the south of the Vasse townsite. 

Comparison of Options 

Options Vi and V2, for the section of Bypass adjacent to the Broadwater Nature 
Reserve, were proposed for two main reasons: 

to increase the separation distance between the Bypass and the 
Broadwater Nature Reserve. Although it is believed that any potential 
impacts of the Bypass on the Reserve could be managed, an increase in 
the buffer surrounding the Reserve could only enhance the conservation 
and management of the wetlands. Future special rural development to the 
south of the Broadwater Nature Reserve would also be further removed, 
again reducing potential impact on the wetland; and 

to retain the remnant vegetation on the railway reserve for its aesthetic 
value. 

Both options and the Town Planning Scheme Concept alignment cross a drainage 
line which feeds the Broadwater wetland from the south. Options Vi and V2 would 
cross this drainage line at a wider location than the Town Planning Scheme 
Concept alignment and this would result in some additional cost due to greater 
earthworks. Options Vi and V2, by moving outside the railway reserve in the 
vicinity of the Broadwater, impact on a number of properties not previously affected 
by the Bypass proposal. All these properties have potential for future residential 
subdivision but are currently used for grazing stock. 

There is still some doubt about the layout of the future regional road system 
particularly to the west of Busselton. However as outlined in Section 3.3, there is a 
future requirement for a strong arterial link between Busselton and Dunsborough 
which would most likely be provided by the extension of the Bypass to the west of 
Vasse in the direction of the Vasse - Yallingup Road. Option Vi would be more 
compatible with the development of this link than Option V2. 
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The adoption of Options Vi or V2 would not preclude the use of the section of the 
railway reserve along the Bypass route as a component of the proposed passive 
recreation circuit or to accommodate the possible future return of rail. It should be 
noted that there is, at this stage, no indication that rail will ever be reinstated on this 
route. 

It was not considered appropriate to locate the Bypass any further south since this 
would create a parcel of land between the Bypass and the Broadwater Nature 
Reserve of sufficient size to remain attractive for potential development. 

A number of environmental issues would need to be addressed in relation to 
acceptance of Options Vi, V2 or the Town Planning Scheme Concept. These are: 

separation of bird and mammal feeding grounds from the Broadwater 
Nature Reserve, thus increasing the potential for road kills; 

the potential for chemical spills and road runoff to enter the wetland suite; 

traffic noise and lights affecting nesting birds and other fauna; and 

the need to supply additional sources of water for livestock separated by 
the Bypass from these supplies. 

Acceptance of Option Vi or the Town Planning Scheme Concept would result in the 
removal of some vegetation from the railway reserve near Vasse. Some of this 
vegetation is regrowth which has occurred since removal of the railway line. This 
area is also likely to support ringtail possums although the vegetation would only 
represent marginal habitat for this species. 

Acceptance of Option V2 would require construction of the Bypass across an 
extended area of seasonally inundated pasture requiring that surface water flow be 
maintained. 

Overall, the environmental issues that have been raised in consideration of Options 
Vi and V2 are manageable with neither option having significant advantage over 
the other in terms of environmental impact. The movement of the Bypass to a 
position up to iOO metres south of the Town Planning Scheme Concept alignment, 
as proposed for both alternatives, would have positive benefits to the ongoing 
conservation and management of the Broadwater Nature Reserve. 

There are also no significant social issues that would preclude acceptance of any of 
the available options, however acceptance of Options Vi or V2 would increase the 
size of the land available to the proposed Broadwater Wildlife Tour Park on the 
north side of the Bypass. 

Option V2 was strongly opposed by the Vasse School community because it 
brought the Bypass closer to the school. However it is considered that the impact 
on the Vasse School would not be significant as the edge of the northern 
carriageway would be separated from the nearest school building by approximately 
120 metres. The road reserve could be densely planted to provide a visual buffer 
to the road and the separation distance between the road and the school would 
result in additional noise levels at the school being minimal. It is accepted that it 
may impinge on the rural atmosphere of the school however it should be noted that 
the existing Highway is about 200 metres from the nearest school building and that 
the rural outlook may be diminished by future residential development of the 
adjoining rural land. 
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Near Vasse, Option V2 would have a number of benefits over Option Vi and the 
Town Planning Scheme Concept. These include: 

the Bypass would be further away from the Vasse townsite; 

Kaloorup Road adjacent to the Vasse School would become a quiet cul-de-
sac; and 

children living in the western end of Busselton would not need to cross the 
Bypass to access the Vasse School. 

However, in support of the Town Planning Scheme Concept in the vicinity of Vasse, 
Option V2 would: 

not fit in as well with a possible future arterial road between Busselton and 
Dunsborough; 

create an additional travel distance from Bussell Highway via Glenview 
Drive to access the Bypass; 

have significantly greater land impacts including severance of some 
properties; 

be significantly more expensive to construct overall; and 

take passing trade away from an existing business in Vasse. 

Conclusions 

In summary, Options Vi and V2 are preferred over the Town Planning Scheme 
Concept in the vicinity of the Broadwater Nature Reserve with Option Vi being 
preferred over V2 due to its lesser cost and its likely integration with an arterial road 
between Busselton and Dunsborough. Option Vi and its reconnection with the 
Town Planning Scheme Concept also presents fewer difficulties with construction as 
the land it traverses is less susceptible to waterlogging. This option also involves a 
shorter travel distance to the Bypass via Glenview Drive. 

5.2.7 Glenview Drive Intersection (Option Gi) 

Why Option Considered 

A roundabout (Option 31) was considered at the intersection of Glenview Drive and 
the Bypass to facilitate traffic turning movements. 

The alternative of not connecting Glenview Drive to the Bypass was also considered 
but disregarded as it would provide a very indirect route for traffic moving between 
Dunsborough and areas to the east of Busselton and would probably require a 
future four-way intersection near Vasse. 
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Description of Option 

Option 61 would involve construction of a 90 metre diameter roundabout at the 
intersection of Glenview Drive and the Bypass (Figure 5.1). This option was 
developed following the Public Open Days and has not been reviewed by the 
public. 

Comparison with Town Planning Scheme Concept 

The roundabout was proposed to facilitate the turning movements of vehicles and to 
assist with traffic control in the initial stages to reduce the speeds on the approach 
to Vasse. However, the projected traffic volumes at this intersection could be 
adequately accommodated at a conventional "T" intersection. 

The roundabout would involve a greater construction cost than the existing Town 
Planning Scheme Concept of a 'T" intersection. Although it would also require a 
much larger land area, this land is currently under the ownership of the State and, 
hence, could be obtained at minimum cost if any. In addition the protection of 
pedestrian and cyclist movements would be more difficult and traffic would be 
brought closer to houses in Glenview Drive. 

Conclusion 

For the above reasons the existing Town Planning Scheme Concept of a "T" 
intersection is preferred. 

5.3 Optimised Concept 

Figure 1.1 provides a summary of the preferred concept whilst Appendix G details 
the preferred concept at a scale of 1:5,000. The preferred concept involves the 
following elements: 

acceptance of the original Town Planning Scheme Concept except in the 
areas specified below; 

a roundabout at Causeway Road (Option Cl); 

a realignment of the southern leg of Queen Elizabeth Avenue to the west of 
the existing road (Option Qi) and the northern leg of Queen Elizabeth 
Avenue connected to the Bypass; 

a review of the cul-de-sacing of Redgum Way (Option Al) and construction 
of the "Link Road" (Li) during the detailed design phase of the Study; and 

a modified Bypass alignment from Broadwater to Vasse to a new position 
up to 100 metres south of the Town Planning Scheme Concept alignment 
(Option Vi). 
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5.4 	Staging of Construction 

The most likely first stage is the construction of a single carriageway with possibly 
some sections of a dual carriageway at intersections to provide for turning traffic. 
Logically the northern carriageway should be constructed first because it connects 
with the existing highway at the Busselton end of the Bypass. 

At this stage it is likely that the Bypass will be connected to the Bussell Highway at 
Vasse via a small radius curve. A radius of about 200 -250 metres would provide 
for a safe design speed of about 80 km/hr. This is compatible with the current 
speed zoning through Vasse, however, the eastern approach to the curve may be a 
problem because the rural environment may encourage high speed. Finalisation of 
this connection will occur during the detailed design phase of the project. 
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6.0 	Environmental Impacts and Their 
Management 

6.1 Introduction 

This section discusses the key environmental and social issues relating to the 
preferred Option (Figure 1.1, Appendix G) for the Busselton Bypass. The existing 
environment relating to each issue is described, the potential impacts identified and 
the proposed management of the impacts discussed. All issues and concerns that 
were raised during the course of the Study are listed in Appendix B together with a 
response on management of the issue. 

Prior to the commencement of construction Main Roads, as part of the detailed 
design phase of the project, will prepare a series of Environmental Management 
Plans with the objective of refining the environmental management objectives and 
strategies and to address each management commitment in terms of responsibility, 
timing and method. 

6.2 	Broadwater Nature Reserve 

6.2.1 Existing Environment 

The C class Broadwater Nature Reserve (Reserve No. 27080) lies to the north of 
the Study area, its purpose being for the conservation of flora and fauna. The 
Reserve is vested in the National Parks and Nature Conservation Authority 
(NPNCA) and comprises 79 hectares. It is part of System 1 and recommended as 
a Conservation Reserve by the Environmental Protection Authority (EPA, 1974). 

The Reserve's major conservation significance is its importance for waterbirds. The 
Royal Australasian Ornithologists Union (RAOU) surveyed the Broadwater from 
1981 - 1985 as part of the Southwest Waterbird Survey (Jaensch et al, 1988). A 
total of 41 separate surveys were conducted at the Broadwater over all 12 calendar 
months. A total of 36 species of birds were recorded, ranking the Broadwater 25th 
for species diversity out of the 197 Reserves that were surveyed. Eight species of 
birds are known to breed at the Reserve, ranking the Reserve equal 20th for 
breeding importance out of the 197 Reserves. 

6.2.2 Potential Impacts and Their Management 

6.2.2.1 Conservation Value of the Broadwater Nature Reserve 

Concerns were raised during the Public Consultation process that the Bypass, as 
shown on the Town Planning Scheme, was too close to the Broadwater Nature 
Reserve. Although the Bypass will not directly impact on the Reserve there was a 
perception that increasing the size of the buffer between the Bypass and the 
Reserve would provide additional protection to the Reserve. 
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To address these concerns the Bypass in the vicinity of the Broadwater Nature 
Reserve was realigned to a new route up to 100 metres south of the Town Planning 
Scheme Concept. 

The southerly realignment improves on the Town Planning Scheme Concept by: 

increasing the distance between the Bypass and the Broadwater Nature 
Reserve; 

avoiding the old railway bridge; and 

effectively increasing separation between the Broadwater and the 
development of land to the south. 

6.2.2.2 Increased Fire Risk in the Broadwater Nature Reserve (Commitments 
7.1.18, 7.2.7) 

This issue was raised by a number of respondents during the Public Consultation 
process. 

Although there is little evidence to suggest that construction of the Bypass will 
increase the potential for fire in the Nature Reserve, it is recognised that a fire could 
occur within the road reserve. Prior to construction Main Roads will prepare a Fire 
Management Plan to be followed during roadworks. 

A fire could potentially start through the actions of careless road users and spread 
to the Reserve. It is unlikely that this would occur as: 

the road reserve will be fenced to restrict unauthorised access to adjacent 
properties; 

the carriageways and the road reserve fence access track will act as 
firebreaks; and 

the increased separation distance will result in less likelihood of fire moving 
from the road reserve to the Nature Reserve. 

The Bypass would act as a natural northern boundary to subdivision developments, 
thus increasing the distance between residential properties (also a potential source 
of fire) and the Nature Reserve. 

6.3 	Wetlands and Watercourses 

6.3.1 Existing Environment 

There are four significant wetland systems or watercourses in the Study area 
(Figures 2.1 and 6.1), namely: 
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the Broadwater wetland system encompassing the Broadwater wetland, 
Broadwater Nature Reserve, a seasonal creek and it's associated floodplain 
which feeds the Broadwater from the south, and the New River which in 
part forms the main inflow and outflow between the Broadwater and the 
Vasse River Diversion; 

the Buayanup Drain at the western end of the Study area which is in levee 
as it traverses the Broadwater wetlands; 

the Vasse River Diversion which was originally constructed to protect the 
Busselton townsite from flooding; and 

the Vasse River. 

The Broadwater Wetland, including the Broadwater Nature Reserve, and the New 
River are protected by the Environmental Protection (Swan Coastal Plains Lakes) 
Policy 1992. The purpose of this policy is to protect the environmental value of 
lakes on the Swan Coastal Plain. The policy protects these lakes by: 

prohibiting the carrying out of activities which cause the destruction and 
degradation of lakes; 

requiring persons who cause destruction or degradation of lakes to 
undertake, in certain cases, the rehabilitation of those lakes; and 

controlling filling, excavation, mining, discharge or disposal of effluent into 
those lakes and construction or alteration of the drainage system in the 
lakes. 

6.3.2 Potential Impacts and Their Management 

6.3.2.1 Alteration of Natural Surface Water Flows (Commitments 7.1.2, 7.1.15, 
7.3.2, 7.3.3) 

The recommended alignment for the Bypass crosses a seasonal creek, and it's 
associated floodplain area which during heavy flow spills out into two basin-like 
depressions before entering the Broadwater. The drainage structures for this 
section will be designed to have the capacity to cater for the peak flows whilst 
maintaining the existing drainage pattern as closely as possible. For this reason a 
series of culverts is proposed in this area with the location and number to be 
defined during the detailed design phase of the Project. The culverts will be 
installed to match existing flow lines to prevent localised scour and modification of 
the creek paths. 

The Bypass will also be required to cross the Vasse River, the Vasse River 
Diversion and the New River. Bridges are likely to be installed at the Vasse River 
and Vasse River Diversion to maximise hydraulic capacity and minimise the 
chances of obstructions blocking these major waterways. 

The New River is currently crossed by a small bridge at Fairway Drive. Bridging or 
culverting of the crossing will be designed to improve the existing east-west flow. 
Final design of the crossing will occur during the detailed design phase of the 
project. 
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In line with Main Roads maintenance procedures remedial action will be taken 
where any project induced scour or erosion occurs. 

6.3.2.2 Pollution from Road Runoff Entering Wetlands and Watercourses 
(Commitments 7.1.2, 7.1.15) 

The runoff generated from the paved surfaces of the Busselton Bypass will have 
very little effect on the overall water balance for the area with the majority of the 
stormwater being disposed of via infiltration through swales/table drains parallel to 
the Bypass. 

In terms of the management of surface water in sensitive areas such as the 
Broadwater wetland system the Bypass will include swale drains which are 
vegetated to slow down water flows and assist with the control of possible 
pollutants. Where prolonged detention times cannot be guaranteed, small check 
dams may be constructed at the invert of the swale. 

Kerbing of the Bypass will be kept to the minimum required to safely control traffic 
movements and to prevent direct water runoff into sensitive areas. 

Where kerbing is unavoidable, such as at intersections or bridges, offshoot drains or 
gully pits and traps will be constructed at intervals along the kerbed pavement to 
direct runoff to swale drains. Alternatively, end of pipe management practices could 
be implemented at the outlets. Typically these involve oil/silt traps, gross pollutant 
traps, or disposal via infiltration into an elongated basin, as outlined in Volume 2 of 
the Draft "Water Sensitive Urban Design" Guidelines (Whelans and Halpem Glick 
Maunsell, 1993). 

Road runoff will not be directly discharged into the Vasse River, Vasse River 
Diversion, New River or the seasonal creek feeding the Broadwater. Consequently 
the quality of any runoff reaching these waterbodies is expected to be comparable 
to existing background conditions. To achieve this the Bypass will be appropriately 
kerbed with runoff being directed to detention basins located adjacent to the 
crossing points. These basins will be landscaped and through appropriate 
revegetation will act as wetland filters to pretreat runoff prior to either infiltration to 
the groundwater or discharge (EPA 1992, 1993, 1994). In some cases, such as at 
the New River and along the section where the Bypass crosses south of the 
Broadwater, these basins will replace the area of wetland lost with an area that 
serves a significantly greater wetland function. 

6.3.2.3 Infilling of Wetland Areas (Commitments 7.1.2, 7.1.15) 

Fairway Drive currently crosses the New River within an existing 40 metre wide 
road reserve. Up to 0.4 ha of wetland will be filled within the road reserve to 
accommodate the upgrade of Fairway Drive to dual carriageway. Fairway Drive 
traverses vegetation made up of mainly sedges with a small number of Melaleuca 
sp and Agonis. 

Filling will be required to accommodate the section of Bypass south of the 
Broadwater Nature Reserve as it traverses the north-south drainage line. This area 
is currently cleared of native vegetation and dominated by pasture grasses. 
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As discussed in Section 6.3.2.2, where the Bypass crosses these wetlands, runoff 
will be directed to detention basins. Through appropriate landscaping and 
revegetation, these basins will replace the area of wetland lost with an area that 
serves a significantly greater wetland function. 

6.4 Vegetation 

6.4.1 Existing Environment 

Vegetation and Flora 

Figure 6.1 shows the vegetation associations in the Study area. The composition of 
vegetation at the sites identified in Figure 6.1 is provided in Appendix D and a 
species list is provided in Appendix E. 

The remnant vegetation adjacent to the airfield has some conservation value, being 
one of the few areas of native vegetation of this type (Eucalyptus calophylla and 
Agonis flexuosa woodland with some Melaleuca rhaphiophylla) remaining in the 
area. However, this remnant is vulnerable to weed invasion due to its small size 
and the most eastern section of the remnant is already significantly weed invaded. 
A firebreak already exists along the road alignment in this locality. The area is in 
private ownership and is proposed for subdivisional development. 

The fringing vegetation in the New River area is in good condition and has 
conservation value with fine stands of Melaleuca cuticularis and Juncus krausii 
sedgeland. Similarly, the trees which grow along the Rail Reserve including 
Banksia, Melaleuca and Eucalyptus, are healthy and have aesthetic and some 
conservation value. The trees in Walsh Road have aesthetic value but the 
understorey is too disturbed to have significant conservation value. 

The Department of Conservation & Land Management's Declared Rare Flora 
database has no records of such flora in the Study area and no rare flora were 
found during the vegetation survey. 

Groundwater 

Two main groundwater flow systems are present in the Bussefton region, the 
unconfined aquifer in the superficial formations, and the confined aquifer system in 
the underlying formations. The superficial formations have a saturated thickness of 
generally 5 metres or less with the winter watertable rising to within 1.0 to 1.5 
metres of natural surface level. Recharge to this aquifer in the Study area is mainly 
by direct infiltration of rainfall and by upward leakage from the underlying 
Leederville Formation (Hirschberg, 1989). 

Watertable contours parallel the present coastline and flow is to the north and 
slightly northwest under low hydraulic gradients in the flat terrain. 
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Soils 

Superficial soils to the south of the Broadwater comprise free draining residual 
sands derived from the Tamala Limestone. Information provided on shallow 
investigations in this area from work conducted by Main Roads show that these 
sands are medium to fine grained, medium dense at the surface and generally 
becoming dense below 0.5 metre depth. 

6.4.2 Potential Impacts and Their Management 

6.4.2.1 Vegetation Clearing (Commitments 7.1.1, 7.2.1, 7.2.4, 7.3.1) 

Vegetation clearing will be kept to a minimum with as much vegetation as possible 
being retained within the road reserve consistent with the maintenance of safety 
standards. Wherever possible, the use of cleared vegetation will be optimised. This 
will involve the provision of suitable logs to local timber mills and the on-site 
chipping or pulverising of vegetation for use in post construction rehabilitation. The 
main areas in which clearing will be required (Figure 6.1) are: 

approximately 3 ha of remnant woodland to the east of the existing airport. 
This vegetation, although not well represented in the area, is vulnerable to 
weed invasion due to its small size and is in private ownership with no 
conservation protection; 

approximately 3.6 ha within an existing road reserve to accommodate the 
upgrade of Fairway Drive. The vegetation consists of: 

- 	0.3 ha of remnant vegetation dominated by Agonis flexuosa; 

- 	0.3 ha of wetland vegetation dominated by sedges; 

- 	0.1 ha of wetland fringing vegetation including Melaleuca cuficularis; 

- 	1.1 ha of pasture with scattered trees; and 

- 	1.8 ha of urban bushland. 

approximately 5 ha of urban bushland on the railway reserve to the east of 
Vasse. 

All the above areas are based on clearing a 50 metre wide strip within the Bypass 
road reserve and 30 metres within the Fairway Drive road reserve. 

Except for the remnant woodland to the east of the existing airport the vegetation 
that will be cleared is well represented in the Study area and generally within the 
wider Busselton area. 
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LEGEND 

.1 	DErAILED SURVEY SITE (REFER APPENDIX 0) 

PASTURE WITH SCATTERED TREES. EUCALYPTUS CALOPHYLLA AND 
ADONIS FLEXUOSA, SOME EUCALYPTUS MARGINATA IN DRIER AREAS 

PASTURE WITH DENSER OVERSTOREY OF 
- 	EUCALYPTUS CALOPHYLLA AND ADONIS FLEXUOSA 

RIVERINE VEGETATION WITH EUCALYPTUS RUDIS AND EUCALYPTUS 
CALOPHYLLA OVERSTOREY LIKELY TO SUPPORT POSSUMS 

REMNANT WOODLAND. EUCALYPTUS CALOPHYLLA AND ADONIS 
FLEXUOSA WOODLAND. LIKELY TO SUPPORT POSSUMS 

URBAN WITH BUSHLANO OF EUCALYPTUS CALOPHYLLA, ADONIS FLEXUOSA, 
BANKSIA AND MELALEUCA OVERSTOREY. LIKELY TO SUPPORT POSSUMS 

ADONIS FLEXUOSA AND SOME EUCALYPTUS CALOPHYLLA WOODLAND 
WITH PASTURE UNDERSTOREY 

WETLAND FRINGING VEGETATION (SEOGES) 

REMNANT VEGETATION DOMINATED BY ADONIS FLEXUOSA 

[j WETLANO FRINGING VEGETATION INCLUDING MELALEUCA CUTICULARIS 

F 	j CONTELLA ASIATICA, JUNCUS PAUCIFLORUS, FRINGING VEGETATION 

WETLAND FRINGING VEGETATION WITH EUCALYPTUS RUDIS, ADONIS FLEXUOSA, 
MELALEUCA RHAPHIOPHYLLA AND BANKSIA LITIORALIS OVERSTOREY 

WETLAND FRINGING VEGETATION WITH MELALEUCA RHAPHIOPHYLLA 
OVERSTOREY AND BAUMEA JUNCEA UNOERSTOREY 

DISTURBED FRINGING OR WETLAND VEGETATION WITH EUCALYPTUS RUDIS, BANKSIA LITTORALIS, 
MELALEUCA RHAPHIOPHYLLA AND ADONIS FLEXUOSA OVERSTOREY AND WEED AND /OR PASTURE 

DENSE TREE STAND, AGONIS FLEXUOSA AND SOME EUCALYPTUS CALOPHYLLA 
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Early in the Study it was recognised that the remnant vegetation occurring on the 
railway reserve adjacent to the Broadwater Nature Reserve had aesthetic value and 
consequently should be retained if possible. The optimised concept, which 
incorporates a southward realignment of the Bypass in the vicinity of the 
Broadwater Nature Reserve, recognises the aesthetic value of the vegetation within 
the railway reserve (and, more importantly, the conservation value of the Nature 
Reserve). 

Post construction landscaping and rehabilitation will replace, and in some sections 
where the Bypass traverses cleared farmland, enhance the existing vegetation. 

6.4.2.2 The Loss of Vegetation Adjacent to the Broadwater Nature Reserve 
Through Interruption to the Groundwater Flow 

The existence of good stands of vegetation to the north of the railway embankment 
suggests that the south-to-north flow of groundwater was not restricted whilst the 
railway line was in operation and is not currently being significantly restricted. 

In the Study area recharge to the superficial aquifer is predominantly by direct 
infiltration of rainfall and by upward leakage from the underlying Leederville 
Formation (Hirschberg, 1989). There is consequently less reliance on horizontal 
flow within the superficial aquifer. 

In the unlikely event that the sand within the aquifer was to increase in density as a 
result of roadworks, this can be assessed using Hazen's equation. A 5% increase 
in sand density, a substantial increase, would result in approximately a 15% 
reduction in permeability. In an unconfined aquifer, this will not result in a 
proportionate decrease in flow but rather a proportionate increase in the hydraulic 
gradient across the road. As the hydraulic gradients in this area are low, increases 
in groundwater levels south of the road will, if any, be minor. 

The above comments assume that the increase in density occurs uniformly over the 
full depth of the sand layer in which the aquifer occurs. This will not happen since 
typical road compaction equipment has a limited depth effectiveness and any 
increase in density would be confined to the near surface sands. Darcy's Law 
shows that fluid flow in a soil is proportional to the hydraulic gradient and the 
permeability. With no increase in density of the deeper sands the permeability 
would remain unchanged and any increase in the hydraulic gradient, due to denser 
shallower sands, would result in a proportionate increase in the rate of flow at 
depth. This would significantly reduce any rise in water level required south of the 
road to maintain current discharge rates. 

The impact of the proposed roadworks on groundwater flow within the superficial 
sands is likely to be minimal since: 

no road drainage works will intersect the winter high watertabte level; and 

a significant reduction in the permeability of the sand in which the aquifer 
occurs is unlikely due to its already dense condition. 
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6.4.2.3 The Loss of Vegetation Through Interruption to Surface Water Flows 

Resolution of this issue is discussed in Section 6.3.2.1. 

6.4.2.4 Impact on Rare Flora 

There are no records of rare flora occurring in the Study area and none were found 
during the vegetation survey. 

6.5 Fauna 

6.5.1 ExistIng Environment 

The fauna known to occur, or to have occurred, in the Busselton area are listed in 
Appendix F, together with their habitat preference. Only four of the native mammals 
listed have been reported recently. These are Macropus fuliginous (Western Grey 
Kangaroo) which occurs in high numbers on a property adjacent to the Broadwater 
Nature Reserve, Macropus irma (Western Brush Wallaby) which occurs in low 
numbers on the same property, Isoodon obesulus (Southern Brown Bandicoot) 
which has been recorded in the Broadwater Nature Reserve and Pseudocheirus 
peregrinus occidentalis (Western Ringtail Possum) which occurs in peppermint 
forest in the Study area. 

The importance of the Broadwater Nature Reserve to waterbirds is discussed in 
Section 6.2.1. 

Some of the waterbirds which can be found at the Broadwater are migratory and 
are protected under international agreements. These agreements being: 

the Agreement between the Government of Australia and the Government 
of Japan for the protection of migratory birds and birds in danger of 
extinction and their environment (JAMBA); and 

the Agreement between the Government of Australia and the Government 
of the People's Republic of China for the protection of birds and their 
environment (CAMBA). 

By signing these Agreements, the Australian Government has agreed to take 
special conservation measures, as appropriate, to preserve bird species or 
subspecies in danger of extinction (JAMBA), to encourage conservation of migratory 
birds and birds in danger of extinction (JAMBA) and protect wetlands considered to 
be of international importance especially for waterbirds (Ramsar). The Broadwater 
wetland has not been nominated for special protection but it is to be considered 
under the general principle of "wise use as defined under Ramsar. 

There are six rare or priority species of fauna that have distributions covering the 
Study area. These are: 
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Rare Species 

Dasyurus geoffroii (Western Quoll) 
Isoodon obesulus (Southern Brown Bandicoot) 
Pseudocheirus peregrinus occidentalis (Western Ringtail Possum) 
Cacatua teriuirostris (Long Billed Corella) 

Priority Two Species 

Emblema oculata (Red-eared Firetail Finch) 
Morelia spilota (Carpet Python) 

Of these only P. p. occidentalis is likely to be impacted by the Bypass proposal. The 
others are either considered unlikely to occur in the Study area or will not be 
impacted by the optimised alignment of the Bypass. 

The habitats within the Study area (Figure 6.1) which are likely to support to P. p. 
occidentalis are: 

riverine vegetation adjacent to the Vasse River; 

remnant woodland to the east of the existing airport; 

urban bushland adjacent to Walsh Road, Fairway Drive and to the east of 
Vasse townsite; and 

a small dense stand of trees dominated by Agonis to the north of Walsh 
Road. 

6.5.2 Potential Impacts and Their Management 

6.5.2.1 Loss of Rare or Priority Fauna Habitat (Commitment 7.1.4) 

Of the six rare or priority species that could occur in the Study area it is likely that 
only one of these, P. p. occidentalis, will be impacted by the Bypass. In general the 
vegetation which has been identified as possibly supporting this species is not 
pnme habitat due to the general degraded nature of the vegetation. The exception 
is the urban bushland adjacent to Fairway Drive where the vegetation, in parts, is 
dense and in good condition. 

Construction of the Bypass will necessitate the clearing of some vegetation and, 
although vegetation clearing will be kept to a minimum (Section 6.4.2.1), it is 
unavoidable that some possum habitat will be lost. 

Prior to construction of the Bypass further discussion will be undertaken with CALM 
so that an appropriate Management Plan can be developed for this species. 
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6.5.2.2 Disturbance to Fauna in the Vicinity of the Broadwater Nature Reserve 
(Commitments 7.1.10, 7.1.13, 7.1.14, 7.2.9) 

The issues relating to disturbance to fauna in the vicinity of the Broadwater Nature 
Reserve are: 

separation of bird and mammal feeding grounds on the southern side of the 
Bypass from the Broadwater wetlands, thus increasing the potential for road 
kills. The increase in road kills is likely to be the major long term impact 
upon existing fauna populations. In order to address this fully, the 
requirements for installing fauna tunnels, signage or constructing road side 
fences in the vicinity of the Broadwater will depend on the adjacent land 
use at the time of construction. This will be further discussed with CALM 
during the detailed design phase of the Project. A tall dense buffer of 
vegetation within the road reserve will be developed to force birds to fly at a 
higher elevation thus reducing road kills; and 

traffic noise and lights affecting nesting birds. Light intrusion will be 
reduced or eliminated through the establishment of a tall dense barrier of 
vegetation between the Bypass and the wetlands. By realigning the Bypass 
on a route to the south of the existing railway reserve the increased 
separation distance between the Bypass and the Nature Reserve will assist 
in the attenuation of noise. 

6.6 	Construction and Operational Issues 

6.6.1 Dieback (Commitments 7.1.3, 7.2.2) 

No testing for dieback was undertaken during the Study and testing is no longer 
considered to give conclusive results about the absence of dieback. 

Some species, for example within the Dilleniaceae, Papilionaceae and Proteaceae 
(Appendix E) are susceptible to dieback and occur throughout the Study area. No 
dieback was observed during the fieldwork undertaken as part of this Study and 
consequently the Study area should be treated as dieback free. 

Care will be taken during the construction phase to prevent the introduction and 
spread of dieback into the Project area by the preparation of a Dieback Hygiene 
Plan during the design stage, and compliance with the Plan during construction. 
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6.6.2 Weeds (Commitments 7.1.1, 7.2.4, 7.3.1) 

Arum Lily is widespread throughout the Study area and is spread either vegetatively 
through the distribution of rhizome fragments or through the transferral of its seeds. 
Restricting its spread during construction would be unrealistic. A more practical 
approach is to initiate a removal programme to eliminate this exotic species from 
the site after construction. This, together with the control of other weed species, will 
be addressed through the preparation of a Landscape and Rehabilitation Plan. 
However it must be recognised that adjacent pasture will continue to act as a 
source of weed seed. 

6.6.3 Landscape (Commitments 7.1.1, 7.2.4, 7.3.1) 

The open nature of most of the route of the Bypass will result in the Bypass being a 
conspicuous feature of the landscape. In part the impact will be minimised through 
appropriate landscaping and the retention of as much of the existing vegetation 
within the road reserve as possible. Prior to construction commencing a Landscape 
Plan will be prepared. This plan will also develop appropriate strategies for the 
rehabilitation of areas disturbed during construction of the Bypass. Landscaping and 
revegetation of the Bypass will have the added advantage of reducing impacts on 
fauna and of minimising the potential for erosion. 

6.6.4 Noise and Vibration (Commitments 7.1.7, 7.2.5) 

The potential impact of vehicle noise on residences adjacent to the Bypass has 
been assessed during this Study by assuming the following: 

Main Roads' policy for new road projects is generally to limit L10  (18 hour) 
noise levels at residences to 68dB(A) but, in the case of the Bypass where 
quiet areas currently exist, a lower level of 63dB(A) will be used (ie. noise 
levels between 6.00 am and midnight will exceed 63 decibels for only 10% 
of the time); and 

residences within 50 metres of a carriageway may require noise attenuation 
measures. Although studies (eg. Herring Storer Acoustics (1993); Mitchell 
McCotter (1991)) suggest that residences outside of 50 metres are unlikely 
to be adversely affected by traffic noise a number of factors will affect the 
location of the 63dB(A) contour. These include traffic volume and makeup, 
wind strength and direction, and road surface. 

On the basis of the above, noise attenuation measures may be required in the 
vicinity of Causeway Road, adjacent to two properties to the east of Queen 
Elizabeth Avenue, on the southern boundary of the Bypass along the existing Walsh 
Road and at Glenview Drive. Along the remainder of the Bypass, residences are in 
low density and set well back from the road. 

During the detailed design phase for this Study a noise survey will be conducted 
and appropriate attenuation measures, such as earth bunds or acoustic walls, 
introduced to ensure that nearby residences do not experience noise levels in 
excess of 63dB(A). 
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Construction activity will likely generate noise and vibration that has the potential to 
cause a nuisance at nearby residences. This will be overcome in part through the 
fitting of appropriate noise suppression equipment to heavy machinery and 
restricting construction activity to daylight hours. 

Main Roads recognises their obligations under the Noise Abatement 
(Neighbourhood Nuisance) Regulations 1979. 

Main Roads, or its approved construction contractor, will be liable for any vibration 
damage to adjacent private property as a result of road construction activity. 

6.6.5 Dust (Commitment 7.2.6) 

The construction phase of the project will likely result in the generation of fugitive 
dust. Fugitive dust will be minimised through strategies such as rehabilitation of 
exposed surfaces, the application of water on site access roads and roadworks, and 
minimising the clearing of vegetation. 

6.6.6 Feral Animals 

Fe/is catus (cats), Vulpes vu/pes (foxes) and Oryctolagus cunicu/us (rabbits) were 
detected in the Study area during the field survey. 

It is unlikely that the presence of the Bypass will increase feral animal numbers in 
the area. A greater potential source of feral animals is through the development of 
Special Rural properties in the area. 

6.7 Social Issues 

6.7.1 Landuse 

Land immediately abutting the proposed Bypass and the associated side road 
connections can be divided into several current and proposed landuse zonings as 
defined in the Town Planning Scheme (Figure 6.2). 

The largest portions of adjacent land are zoned for: 

Development (set aside for future residential or rural residential); and 

Rural Residential. 

Smaller portions of adjacent land are accounted for by: 

Low Density Residential; 

Business (a general store at Vasse); 
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Industrial; 

Reserve; 

Agriculture; and 

Special Purpose (eg. Cornerstone Christian Community School, schools 
along Queen Elizabeth Avenue). 

An abattoir occurs along Walsh Road on land which is zoned Rural Residential. 

In recent years there have been a number of subdivision proposals submitted for 
consideration. These include the Kalgaritch Estate, a subdivision immediately to the 
east of the Kalgaritch Estate and a subdivision at the junction of Causeway Road 
and the Bussell Highway. All subdivision plans reflect the incorporation of the 
Bypass road reserve as previously defined by Main Roads. 

A Wildlife Tour Park is proposed for a farming property adjacent to the Broadwater 
and this is currently bisected by the railway reserve. The proposed Bypass will 
bisect the southern portion of this property. Currently this proposal has no formal 
standing. However, realignment of the Bypass to an alignment south of the railway 
reserve will increase the area of land available for the tour park north of the 
Bypass. 

The Bypass will impact on three farms adjacent to the Broadwater Nature Reserve 
which have potential for residential development. The impact of the Busselton 
Bypass on the landuse of affected properties will be considered in determining 
compensation during the land acquisition process. 

6.7.2 Aboriginal Heritage (Commitments 7.1.5, 7.2.3) 

Whilst no Aboriginal cultural material was discovered during the archaeological 
survey conducted in the Study area, several sites of ethnographic importance were 
identified. Two of these sites will be outside of the area to be affected by the 
proposed development, but the third, a fringe camp, is located in an area that will 
be disturbed by the Bypass construction. Permission will be sought under Section 
18 of the Aboriginal Heritage Act to disturb the site. 

Main Roads will conduct discussion with local Aboriginal Community representatives 
to determine an appropriate means of commemorating the site. Initial ground 
disturbance in the vicinity of the site will be monitored by representatives of the 
local Aboriginal Community and an archaeologist. 

Should Aboriginal sites be uncovered during construction works, Main Roads will 
cease works which are likely to impact on the site and initiate consultation with the 
Aboriginal Sites Department of the Western Australian Museum on further courses 
of action. 
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6.7.3 European Heritage 

There are a number of sites of European Heritage within the Study area. 

The Broadwater Nature Reserve is entered in the Register of the National Estate 
with the Australian Heritage Commission because of its high natural heritage 
values. 

The Broadwater Homestead located off Walsh Road is listed to be assessed by the 
Heritage Council of Western Australia but is not yet subject to the Heritage of WA 
Act and has no legislative protection. This homestead will not be impacted by the 
proposed Bypass. 

A number of halls in Vasse and the Little Holland House are also listed. The 
original Vasse Primary School which now houses the library has interim listing on 
the Register of Historic Places. 

None of the above sites will be affected by the Bypass proposal. 

6.7.4 Pedestrian and Cyclist Facilities (Commitments 7.1.8, 7.1.9, 7.1.10) 

In the short to medium term the dual urban arterial/bypass role of the Busselton 
Bypass will more than likely result in speed limits which are higher than those on a 
normal urban street. These higher speed limits are not conducive to the use of the 
road by cyclists particularly as the cyclists would be predominantly school age 
children. The design phase for the Project provides the opportunity to separate 
facilities for cyclists and pedestrians and a dual use path will be allowed for within 
the road reserve. 

The optimised route for the Busselton Bypass includes provision for a dual use path 
to run from Sir Stewart Bovell Park at the eastern end to Vasse at the western end. 
This path would be located on the southern edge of the Bypass road reserve and 
would include connections across the Bypass to the Shire of Busselton's dual use 
path network. It is envisaged that the path would have crossings at Causeway 
Road, Queen Elizabeth Avenue and Glenview Drive but additional crossings could 
be provided if warranted. These warrants, including the need for fencing within the 
road reserve, would be identified as part of final design. 

No commitment is made as to the type of pedestrian/cyclist crossing appropriate for 
the Bypass. The Shire of Busselton and some members of the public are in favour 
of one or more grade separated crossings, most probably underpasses. However, 
the warrants for installation of these facilities require significant conflicts and it 
would be unlikely that they would be met under existing conditions. Consequently 
the type of pedestrian/cyclist crossing to be installed will be resolved as part of the 
final design process in consultation with the Shire of Busselton. 

6.7.5 Land Acquisition (Commitments 7.1.11, 7.1.16, 7.1.17, 7.2.8) 

Approximately 25 landowners will have land acquired from their properties to 
provide for the Bypass and associated side roads. This will result in the severance 
of several rural properties. 
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Where land is required for the road reserve, landowners will be compensated for 
the loss of land under the Public Works Act 1902. Where requested by the owners 
of severed properties or small holdings, Main Roads will consider purchase of all or 
part of the property. 

In addition to compensation for the loss of land other impacts such as severance 
and access will be addressed in compensation arrangements with affected 
landowners. Where access to farm management facilities is severed as a result of 
the Bypass alternative facilities will be provided, or compensated for. An example 
of this is the need to supply additional sources of water for livestock separated by 
the Bypass from these supplies. This will be dependent on the Ianduse adjacent to 
the Bypass at the time of construction and where appropriate will be accomplished 
through the construction of additional water supplies by Main Roads. Similarly 
alternative access will need to be provided for some properties - for example 
properties along the south side of Walsh Road. 

The construction programme will be managed in such a manner that access to 
existing roads and properties is maintained during site works. 

6.7.6 Local Road System (Commitment 7.1.12) 

The Bypass is likely to have a significant effect on the movement of traffic within the 
Busselton area. The components of the local road system likely to be most affected 
are detailed below: 

Streiley Street 

This road will be an attractive access to the industrial area and the Town 
Centre and will therefore experience a significant increase in traffic. 

The intersection, with Causeway Road may have to be upgraded to cope 
with the additional traffic in the first stage and will certainly require 
upgrading in the longer term. Any treatment should recognise that 
Causeway Road will remain as the main entrance to the Town Centre and 
hence it should be given priority. 

Fairway Drive 

A significant increase in traffic is likely on Fairway Drive as a consequence 
of the road being connected to the Bypass. Fairway Drive is ultimately 
planned as a dual carriageway but a single carriageway should suffice in 
the first stage. 

The existing intersection with Bussell Highway may ultimately require 
upgrading but is likely to be adequate for the first stage. Traffic lights may 
be required in the longer term. 

Caves Road Intersection with Bussell Highway 

Traffic turning movements at this intersection are likely to change greatly as 
a result of the Bypass. A treatment for eastbound traffic on Caves Road 
turning right to access the Bypass is likely to be the main requirement in the 
first stage. Upgrading of this intersection will consider the possible future 
installation of traffic lights. 
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Glenview Drive 

The existing road will need to be upgraded to form the link between the 
Bypass and the Caves RoadfBussell Highway intersection. As such 
Glenview Drive will experience significantly increased traffic volumes. 

The connection of Glenview Drive to the Bypass is not a recent 
development as a result of this current Study. This connection was shown 
on the Busselton Town Planning Scheme adopted in 1982. 

Redgum Way 

Redgum Way, when connected to the Bypass, will present an attractive link 
between the Bypass and Rendezvous Road for through traffic if an 
alternative link road has not been constructed. The closure of Redgum 
Way at Rendezvous Road will be reviewed by Main Roads in consultation 
with the Busselton Shire Council. 

The impact of the Bypass on the local road system will be reviewed during the 
detailed design phase of the project in consultation with the Busselton Shire 
Council. 
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7.0 	Proponent's Commitments 

The following commitments are made by Main Roads to address potential 
environmental and social impacts of the proposed Busselton Bypass roadworks. 
The commitments describe the issue to be addressed, the phase of the project 
during which it will be addressed and how it will be resolved. The project has been 
split into three phases; a preconstruction phase, a construction phase and a post 
construction phase. The commitments identified apply to the ultimate dual 
carriageway status of the Busselton Bypass as well as to the single carriageway 
stage as necessary. 

It is the responsibility of Main Roads Project Manager to ensure that the 
commitments detailed below are complied with throughout this project. 

7.1 Preconstruction 

7.1.1 Through appropriate road design and landscaping the visual impact of the 
Bypass on the local environment will be minimised. This will be addressed 
during the detailed design phase of the Bypass through the preparation of a 
Rehabilitation and Landscaping Plan which will also detail the management 
of topsoil to control the spread of weeds within the road reserve. This will 
be prepared to the satisfaction of the Department of Environmental 
Protection. 

7.1.2 The Busselton Bypass, as it traverses the Broadwater drainage line, will be 
designed to maintain the existing surface water flow. Drainage from the 
road will not directly enter the drainage channel and will be directed to a 
retention basin/s designed, landscaped and vegetated to enhance the value 
of the wetland to the satisfaction of the Environmental Protection Authority. 

7.1.3 A Dieback Hygiene Management Plan to prevent the spread of dieback 
during the construction of the Bypass, will be prepared to the satisfaction of 
CALM. 

7.1.4 A study to determine the presence and impact of the Bypass on Western 
Ringtail Possum populations will be carried out. If appropriate, Main Roads 
will prepare a Management Plan to minimise impacts to the satisfaction of 
CALM. 

7.1.5 Clearance under Section 18 of the Aboriginal Heritage Act 1972 - 1980 to 
disturb the ethnographic site near the intersection of the Bypass and 
Causeway Road will be sought to the satisfaction of the Department of 
Aboriginal Sites. 

7.1.6 The Community Consultation Programme will be continued during the 
detailed design phase of the Bypass to ameliorate any possible negative 
effects that have the potential to occur from the construction of the Bypass. 

7.1.7 The Bypass will be designed such that a L10  (18 hour) traffic noise level of 
63dB(A) is not predicted to be exceeded at any residence adjacent to the 
Bypass by the inclusion of appropriate noise attenuation features to the 
satisfaction of the Department of Environmental Protection. 
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7.1.8 A dual use path, to run along the length of the Bypass from Vasse to Sir 
Stewart Bovell Park and to link into the dual use path network managed by 
the Shire of Busselton, will be incorporated into the project design. The 
design of the dual use path will meet established Main Roads standards. 

7.1.9 The type and location of pedestrian/cyclist crossings of the Bypass will be 
established during the detailed design phase in consultation with the Shire 
of Busselton. 

7.1.10 A review will be undertaken of fencing along the road reserve during the 
detailed design phase to ensure adequate control is provided for 
movements of pedestrians and cyclists, of stock where the adjacent land is 
used for grazing and to reduce potential road kills of fauna. This review will 
be undertaken in consultation with CALM, the Shire of Busselton and 
affected landowners to the satisfaction of the Department of Environmental 
Protection. 

7.1.11 Alternative access to properties which have their existing accesses severed 
or bisected by the Bypass will be provided. 

7.1.12 The impact of the Bypass on the local road system will be reviewed during 
the detailed design phase in consultation with the Shire of Busselton. The 
need to close Redgum Way at Rendezvous Road will form part of this 
review. 

7.1.13 Alternative farm management facilities, where existing supplies are cutoff by 
the Bypass, will be provided. 

7.1.14 The need for the construction of fauna tunnels in the vicinity of the 
Broadwater will be considered during the detailed design phase to the 
satisfaction of CALM. 

7.1.15 Fairway Drive will be designed to minimise the widening of the existing 
embankment across the New River and to maintain or improve the existing 
east-west surface water flow. Drainage from Fairway Drive will not directly 
enter the New River and will be directed to a retention basin/s designed, 
landscaped and vegetated to maintain and supplement the existing 
environment to the satisfaction of the Department of Environmental 
Protection. 

7.1.16 Landowners will be compensated for the loss of land required for road 
reserve purposes under the Public Works Act 1902. 

7.1.17 Where requested by the owners of severed properties or small holdings 
Main Roads will consider purchase of all or part of the property. 

7.1.18 A Fire Management Plan will be prepared to the satisfaction of CALM. 
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7.2 During Construction 

7.2.1 The clearing of vegetation within the road reserve during road construction 
will be minimised and vegetation to be retained will be protected from 
damage by construction equipment to the satisfaction of the Department of 
Environmental Protection. 

7.2.2 Prevention of the spread of dieback will be achieved through the 
implementation of the Dieback Hygiene Management Plan. 

7.2.3 Should Aboriginal sites be uncovered during construction works, activities 
will cease in the near vicinity and consultation will be undertaken with the 
Aboriginal Sites Department of the Western Australia Museum on further 
courses of action. 

7.2.4 The Rehabilitation and Landscaping Plan will be implemented. 

7.2.5 The impact of noise and vibration will be minimised during construction, and 
obligations under the Noise Abatement Act 1972 - 1981 and the Noise 
Abatement (Neighbourhood Nuisance) Regulations 1979 will be monitored 
to the satisfaction of the Department of Environmental Protection. 

7.2.6 The impact of dust on adjacent properties during road construction will be 
minimised to the satisfaction of the Department of Environmental Protection. 

7.2.7 The Fire Management Plan will be implemented. 

7.2.8 The construction programme will be managed by Main Roads in such a 
manner that access to existing roads and properties is maintained during 
roadworks. 

7.2.9 Suitable signs will be erected by Main Roads warning motorists of likely 
fauna crossings prior to the opening of the Bypass to traffic. 

7.3 	Post Construction 

7.3.1 The rehabilitation of the road verges and median will be monitored and 
remedial action initiated where necessary. 

7.3.2 Remedial action will be taken where any scour and erosion occurs in line 
with Main Roads maintenance procedures. 

7.3.3 Surface water flow will be monitored and, where required, remedial action to 
prevent project induced ponding will be instigated to the satisfaction of the 
Department of Environmental Protection. 
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Detailed list of environmental commitments 

The commitments being made by the proponent to protect the environment should be clearly 
defined and separately listed. Where an environmental problem has the potential to occur, there 
should be a commitment to rectify it. They should be numbered and take the form of: 

a 	who will do the work; 

b 	what the work is; 

c 	when the work will be carried out; and 

d 	to whose satisfaction the work will be carried out. 

All actionable and auditable commitments made in the body of the document should be 
numbered and summarised in this list. 



ble for a 'no - impact' option to be included, but, if this is not possible 
is needed on options which reduce impacts to the minimum. 

RlADSippe 
DIRECTOR 
EVALUATION DIVISION 

17 December 1993 

AN ENVIRONMENT 
WORTH PROTECTION 

Project Manager 
Main Roads 
P0 Box 1593 
BUNBURY WA 6230 

L 

Attention: L Palandri 

Your ret: 640-22-0-2 
Our ret: 147/92:71262 
Enquiries: 

BUSSELTON BYPASS 

I refer to your facsimile dated 14 December 1993 and letter dated 23 November 1993. 

The Environmental Protection Authority considered this matter and advises that 
consideration of alternatives is a fundamental to the environmental impact assessment 
process. It is acknowledged that: 

some alignments may not be acceptable for economic or social reasons 

it may not be possible to find an alignment which is socially acceptable which is 
also fully environmentally acceptable 

the Environmental Protection Authority cannot make judgements on social and 
economic issues. 

Accordingly, it is normal practice for the Authority to assess a range of alternatives for 
their environmental acceptability and to make recommendations on each of these. The 
final decisions, based on economic and social grounds, is then for the other decision 
making authorities. 

In this instance, it is considered appropriate for your Consultative Environmental Review 
document to give preliminary discussion of the full range of alternatives, then select the 
most feasible options for more detailed assessment of their environmental impacts and the 
management which will be introduced to remove or reduce any impact. 

Busselton Bypass 171293 cju 

Environmental Protection Authority 
Westrat,a Square. 141 St Georges Terrace, Perth. Western Australia. 6000 Telephone (09) 222 7000 Facsimile (09) 322 1598 



BUSSELTON BYPASS ROAD. 

CONSULTATIVE ENVIRONMENTAL REVIEW 
GUIDELINES 

Overview 

In Western Australia all environmental reviews are about protecting the environment. The 
fundamental requirement is for the proponent to describe what they propose to do, to discuss 
the potential environmental impacts of the proposal, and then to describe how those 
environmental impacts are going to be managed so that the environment is protected. 

if the proponent can demonstrate that the environment will be protected then the proposal will 
be found environmentally acceptable; if the proponent cannot show that the environment would 
be protected then the Environmental Protection Authority (EPA) would recommend against the 
proposal. 

Throughout the process it is the aim of the EPA to advise and assist the proponent to improve 
or modify the proposal in such a way that the environment is protected. Nonetheless, the 
environmental review in Western Australia is proponent driven, and it is up to the proponent to 
identify the potential environmental impacts and design and implement proposals which protect 
the environment. 

For this proposal, protecting the environment means that the natural and social values 
associated with the System 1 recommendations and wetland values of The Broadwater. Where 
these values cannot be protected, proposals to mitigate the impacts are required. 

Purpose of a Consultative Environmental Review 

The primary function of a CER is to provide the basis for the EPA to provide advice to 
Government on protecting the environment. An additional function is to communicate clearly 
with the public so that the EPA can obtain informed public comment. As such, environmental 
impact assessment is quite deliberately a public process. The CER should set out the series of 
decisions taken to develop this proposal at this place and time and why. 

Objectives of the review 

The Consultative Environmental Review should have the following objectives: 

to place this project in the context of the regional environment and the progressive 
development of resources in the region, including the cumulative impact of this 
development; 

to explain the issues and decisions which led to the choice of this project at this place at this 
time; 

to set out the environmental impacts that the project may have; and 

for each impact, to describe any environmental management steps the proponent believes 
would avoid, mitigate or ameliorate that impact. 

The CER should focus on the major issues for the area and anticipate the questions that 
members of the public will raise. Data describing the environment should be directly related to 
the discussion of the potential impacts of the proposal. Both should then relate directly to the 
actions proposed to manage those impacts. 



Key issues 

The critical issues for the proposal are likely to be management of flora, fauna and wetland 
values of The Broadwater as recommended for conservation by the Environmental Protection 
Authority. It is critical therefore that the CER shows a detailed understanding of conservation, 
landscape, hydrology and social values in the area. The conservation values of areas to be 
disturbed should be examined in detail. Any proposals the proponent has with respect to the 
potential locations of development zones and zones for conservation should be indicated clearly 
in relation to landscape contours and specific landscape features. In addressing these issues the 
proponent should consider and assess alternative alignments. 

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

In this case the key issues should include: 

an assessment of the proposed routes and the potential for alternatives; 

flora, fauna and ecosystems: 
- values of The Broadwater which were identified and recommended for conservation in 

the System 1 report by the Environmental Protection Authority; 
- 	protection of remnant vegetation; 
- rare and poorly known flora, fauna and communities, shown on distribution maps; 
- 	inter-relationships of the biota and environment; 

wetland management: 
- direct impacts upon wetlands, and associated vegetation, including alteration of surface 

and subterranean drainage, clearance of vegetation, excavation, or filling; 
- 	indirect impacts upon wetlands such as off road drainage and impacts upon water quality 

and quantity; 
- 	management of remnant vegetation; 
- 	management of public access; 

operational management issues: 
- dust and noise control; 
- feral fauna, weed, access and fire control for lands reserved for conservation purposes; 
- construction practices and management plans; 

plus any other key issues raised during the preparation of the report. 

Public participation and consultation 

A description should be provided of the public participation and consultation activities 
undertaken by the proponent in preparing the CER. It should describe the activities undertaken, 
the dates, the groups and individuals involved and the objectives of the activities. 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, outside the EPA process, these can 
be noted and referenced here. 



Appendix B 

Issues Raised During the Public Consultation Process and 
Proponents Responses 
(Responses to the issues are in bold type.) 
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Wetlands and Wildlife 

The Bypass will be too close to wetlands. Particularly important is the 
Broadwater Nature Reserve. Section 6.2.2.1 

The increase in the number of people in the vicinity of the wetlands will 
increase the risk of fire in the area. Section 6.2.2.2 

The integrity of the wetlands will be altered. Bird and mammal feeding and 
breeding sites and high ground to the south of the Railway Reserve will be 
separated from the Broadwater by the Bypass, thus forcing animals to cross 
the Bypass and increasing the number of animals killed. Section 6.5.2.2 

Interception of surface water flow by the Bypass may adversely affect 
vegetation on the southern part of the Broadwater and thus the fauna which 
depends on this habitat. Section 6.3.2.1 

11 	 Channelling of surface flow needs to be prevented. Section 6.3.2.1 

Chemical spills occurring on the Bypass and road wnoff could enter 
wetlands. Section 6.3.2.2 

Remnant vegetation on the Rail Reserve will be cleared. Section 6.4.2.1 

Noise and lights from the Bypass will affect nesting birds. Section 6.5.2.2 

Wildlife Park 

The Bypass bisects the proposed Broadwater Wildlife Tourpark. Section 
6.7.1 

Pedestrians/Cyclists 

Extensions to the existing dual use path network are proposed along 
Bussell Highway between Caves Road and Vasse, and along Queen 
Elizabeth Avenue south to Cornerstone Christian Community School. 
Section 6.7.4 

Many children will have to cross the Bypass to get to the various schools 
located in the area and therefore safe crossings need to be provided. 
Section 6.7.4 

A dual use path network is essential with a path along the length of the 
Bypass from Vasse to Sir Stewart Bovell Park desirable. Section 6.7.4 

The Bypass will separate the Sir Stewart Bovell sporting complex from the 
town and the schools. Section 6.7.4 

Consideration should be given to grade separated crossings at Sir Stewart 
Bovell Park and Queen Elizabeth Avenue. Section 6.7.4 
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The rail reserve would no longer be available for use as a nature or 
heritage trail. The Bypass has been realigned to a new route south of 
the railway reserve in the vicinity of the Broadwater Nature Reserve. 
At Vasse the railway reserve is wide enough to accommodate the 
Bypass and the nature trail. 

Schools 

Air pollution will increase at the Cornerstone Christian Community School. 
The Cornerstone Christian Community School was built in full 
knowledge of the location of the Bypass alignment. Advice from the 
Department of Environmental Protection indicates that traffic sourced 
air pollution will not be above acceptable levels. It was not possible 
because of other constraints to locate the Bypass further away from 
the school. 

The route is too close to the Cornerstone Christian Community School. As 
above. 

The Cornerstone Christian Community School will require access from 
Queen Elizabeth Avenue. A driveway from Queen Elizabeth Avenue to 
the School property boundary will be provided. 

Queen Elizabeth Avenue should not be a cul-de-sac since bus movements 
from the south will be hindered. Adoption of Option 01 allows for this. 

Fencing should be provided between the Bypass and the Cornerstone 
Christian Community School. Section 6.7.4 

The Bypass will have a visual impact on class rooms associated with the 
Cornerstone Christian Community School. The road reserve will be 
densely vegetated. 

Noise 

Traffic noise will increase along the route of the Bypass. Section 6.6.4 

Redgum Way 

Residents of this street feel the Bypass will: 

increase noise 
increase litter on the road verge as it will be on route to the rubbish 
dump 
reduce the security of their homes Section 5.2.5 

Many residents bought their properties in the belief they would always live 
in a quiet area. Section 5.2.5 

The Dunbarton Estate has many horse enthusiasts and a horse exercising 
and bridle track, used mainly by children, crosses Redgum Way. Section 
5.2.5 

The intersection of Redgum Way and Rendezvous Road will be dangerous 
as a result of increased traffic. Section 5.2.5 
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Redgum Way is not built for the safe passage of trucks and other large 
vehicles which will use the road if the Bypass goes ahead. Section 5.2.5 

Kookaburra Way should connect to Queen Elizabeth Avenue. Kookaburra 
Way will be connected to Queen Elizabeth Avenue. 

There should be a direct connection between the Bypass and Rendezvous 
Road to the west of Dunbarton Estate. Section 5.2.5 

Social 

A bypass is not needed yet and does not address traffic congestion on 
Bussell Highway. Section 3.2 

A bypass uses the Railway Reserve thereby precluding the future option of 
reinstating the railway. Realignment of the bypass in the vicinity of the 
Broadwater Nature Reserve still allows for reinstatement of the 
railway. 

The Bypass is too close to Busselton and because it is constructed through 
future urban areas will end up with the same problems associated with 
Bussell Highway. The Bypass will be purpose built with no direct 
access from residential properties so that a repeat of the problems 
experienced by Bussell Highway does not occur. 

Kangaroos will pose a traffic hazard to motorists and hence the road 
reserve will need to be fenced. Section 6.5.2.2 

Air pollution along the Bypass will increase. Air pollution In a regional 
context will not by increased by the Bypass, although it's distribution 
will be altered. Advice from the Department of Environmental 
Protection indicates that traffic sourced air pollution will not be above 
acceptable levels. 

The lack of a timeframe for construction of the Bypass is creating 
uncertainty for people wishing to sell or develop their properties. The 
current Study will remove any doubt concerning the constructibility of 
the Bypass. 

Walsh Road 

Residents along Walsh Road will lose land from the northern boundaries of 
their properties. The current Town Planning Scheme has always shown 
this and most residents should have been aware. Residents will be 
compensated for land required to accommodate the Bypass. 

The SEC power lines should be located as far as possible from the existing 
residences. This will be considered during detailed design of the 
Bypass. 

The Bypass should be constructed as far north as possible to minimise 
impacts on Walsh Road residents. Section 5.2.3 
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Vasse 

The current lifestyle of the Vasse Community will be disrupted. The 
Bypass will cause no more disruption than currently occurs on 
Bussell Highway. 

The Bypass should terminate at Bussell Highway rather than bisect three 
farming properties to the west of Vasse. Sections 3.3 and 5.4 

Tourism 

Tourist traffic will be diverted away from the town centre. Section 5.2.1 

The tourist potential of the Broadwater area will be stifled. There is no 
evidence to support this. 

Glenview Drive 

The use of Glenview Drive will change the special rural nature of the 
subdivision and impact on quality of life. Section 6.7.6 

The existing Bussell Highway at Vasse should be retained as the Bypass 
access. This is not practicable due to: 

- 	the potential for the creation of a four-way intersection if the 
Bypass is extended towards Dunsborough; and 

- 	the increased travel distance from Caves Road to the Bypass 
for Dunsborough/Yalllngup through traffic. 

Heritage 

The Bypass should avoid the historic tennis court at "Little Holland". The 
tennis courts will not be impacted by the Bypass. 

Business 

The Walsh Road abattoir will not be able to operate once the Bypass is 
built. Sections 5.2.2 and 5.2.3 

The need to retain access for people, tractors and livestock between 
farming areas bisected by the Bypass. Section 6.7.5 

The need to provide alternative sources of water in areas adjacent to the 
Broadwater where supplies are severed by the Bypass. Section 6.5.2.2 
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Cl 	Geometric Standards 

The preliminary design of the concepts for the Busselton Bypass have been based 
on appropriate AUSTROADS Standards, current Australian Standards and Codes of 
Practice, and the specific requirements of Main Roads. In summary, the main 
design standards are: 

Design Speed: 
Number of Carriageways: 
Median Width: 
Carriageway Width: 
Seal Width: 
Left Shoulder Width 

Sealed: 
Unsealed: 

Right Shoulder Width 
Sealed: 
Unsealed: 

Minimum Curve Radius: 
Maximum Super Elevation: 
Fill Batters: 

Cut Batters: 
Table Drain Offset: 
Table Drain Depth: 

110 km/h 
2 
Varies 15 to 28 metres 
7.0 metres + shoulders 
9.0 metres 

1.5 metres 
1.0 metre 

0.5 metre 
1.0 metres 
800 metres 
4% 
3H:1V at bridges 
4H:1V elsewhere 
4H:1V 
3.0 metres from shoulder 
0.5 metre 

A typical cross section for the Busselton Bypass is given in Figure Cl. 

The concepts for the Busselton Bypass allow for control of access meaning that 
direct private access to the Bypass is only allowed if there is no other alternative. 
Side road connections have been designed with a desirable minimum spacing of 
500 metres and an absolute minimum spacing of 350 metres. No four-way 
intersections have been included. 

C2 	Carriageway Separation 

The separation between carriageways on a divided road depends on a number of 
factors including: 

safety considerations associated with out-of-control vehicles crossing the 
median into oncoming traffic; 

the effects of headlight glare from vehicles travelling in the opposite 
direction; 

landscaping requirements of the median (and the road verges where 
available land is limited); 

sufficient width to avoid the need for a median barrier (if possible); 

allowances for future expansion of the number of traffic lanes; 
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design requirements where the carriageways need to be graded to better fit 
the terrain; 

storage requirements for turning traffic at intersections; 

construction and ongoing maintenance costs of the road and its reserve; 
and 

drainage requirements. 

On any divided road the separation of the carriageways is effectively determined by 
the width of the median. The median width is measured as the distance between 
the median edges of the through lanes on each carriageway. 

With regard to the Busselton Bypass, the separation between the carriageways at 
the major intersections will be set by the requirements of turning vehicles. It is 
expected in the future that 25 metre long B-Double trucks will operate on the main 
roads within Busselton. To allow for storage of these vehicles in the median, a 
median width of 28 metres would be required. This provides sufficient room for the 
truck to be fully sheltered when making a turning movement in two stages. At all 
other intersections where movements of large trucks are discouraged it is more 
important to keep the carriageways as close as possible to improve the operation of 
the intersection. Hence, at these locations a median width consistent with the width 
between intersections is proposed. 

Between intersections the separation width required between carriageways is less 
clear and depends on many more factors. Based on satety considerations alone it 
is desirable to have a median width of 15 metres or more. Narrower widths can be 
used but will increase the risk of out-of-control vehicles crossing the median into 
oncoming traffic. To minimise the effects of headlight glare from vehicles travelling 
in the opposite direction wider medians are desirable. However, as medians 
become too wide (50 metres and greater) drivers require reassurance that they are 
travelling along a dual carriageway by ensuring the opposing roadway is in view at 
frequent intervals. For landscaping purposes, median widths of 25 metres and 
more are required if large trees are to be planted. 

For the Busselton Bypass a median width of 15 metres has been adopted between 
intersections. This will allow minor landscaping of the median to assist with 
minimising the effects of headlight glare whilst providing approximately 10 - 20 
metres of land (given an 80 metre wide reserve) on each road verge for buffer 
vegetation. It will meet the safety criteria for out-of-control vehicles and will also 
reduce costs associated with land resumptions. In addition, this width would not be 
out of character with other road development on the Bunbury - Augusta Road. 

C3 	Road Reserve Width 

Preliminary guidelines which were to be used for the design of the Busselton 
Bypass set the desirable minimum width for the road reserve at 80 metres with the 
absolute minimum width being 60 metres. In the process of developing concepts 
for the Bypass these widths were reviewed. Factors which were considered in the 
review of the width of the road reserve were: 

Halpern Glick Maunsell 



the dual role of the road as a bypass and a local arterial; 

the inclusion of a reserve width in the Busselton Town Planning Scheme; 

the land use adjacent to the road; 

the existing and potential density of development next to the road; 

conditions applied to developments adjacent to the road (in particular, the 
requirement for buffer zones); 

the separation between the carriageways at intersections and between 
intersections; 

Main Road's policy on roadside vegetation and the landscaping 
requirements of cleared road verges; 

allowances for the construction of a dual use path; and 

cost of land resumptions. 

Since the Busselton Bypass will have an increasingly significant role to play as a 
main arterial road in Busselton and will ultimately be surrounded by development 
over most of its length it was considered that the road reserve should have a 
maximum width of 80 metres. This width allows for a 15 metre wide median, a 3 
metre wide firebreak on each side of the reserve and a strip of about 10 metres in 
each road verge to plant a sustainable vegetation buffer. Strips of vegetation less 
than 10 metres in width are not considered sustainable. Ideally these vegetation 
buffers should be 20 metres wide or more. An 80 metre wide reserve also 
reasonably accounts for the valuable nature of the land adjacent to the road. 

In situations where the road passes through land currently developed then a 
minimum reserve width of 60 metres was considered appropriate. This width 
provides adequate room for road construction but does not allow for vegetation 
buffers in the road verges. 

C4 	Side Road Intersection Spacings 

Research has shown that accident rates at four-way intersections are much higher 
than at three-way intersections. Many four-way intersections require control by 
traffic signals to reduce the potential for accidents. As the Busselton Bypass is to 
serve the dual role as an arterial road and a bypass, it is desirable to avoid the 
need for the installation of traffic signals along the road. Hence, all side road 
connections are to be limited to three-way intersections. 

Limiting side road connections to three-way intersections results in the need to 
stagger the approaches of the north-south roads which cross the Bypass or 
alternatively to close one of the legs. If the connections are staggered, then the 
spacing between these intersections needs to be considered. Factors which assist 
with the determination of this spacing include: 
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the need for continuity of local and regional traffic movements 
across the Bypass; 

the need to minimise interference to through traffic on the Bypass; 

operational aspects of the intersections; 

possible future requirements for the co-ordination of traffic signals; 
and 

design constraints associated with adjacent intersection layouts. 

On the Perth - Bunbury Highway just north of Bunbury, intersection spacings of 400 
to 600 metres have been used effectively. These spacings provide a compromise 
between the needs for closer intersections for local traffic movements and the 
objective of minimising interference to through traffic by having intersections further 
apart. These intersections have good operational characteristics and are designed 
as separate connections. Hence, an appropriate desirable minimum spacing for the 
Busselton Bypass side road connection is 500 metres. 

For some situations on the Busselton Bypass, a spacing of 500 metres may not be 
possible. As the intersections become closer, the through traffic suffers greater 
interference, the intersection layouts start to overlap and the operational aspects 
become more difficult. Assuming it is desirable to have the connections adequately 
spaced to ensure independent operation, then an absolute minimum spacing of 350 
metres has been adopted. 
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Composition of Vegetation at Sites Identified in Figure 6.1 
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Sites 1 and 2 

To the west of Vasse Highway and Chapman Hill Road the Study area has been 
largely cleared for pasture with only some isolated Eucalyptus rudis and Agonis 
flexuosa remaining. 

Sites 3 and 4 

Remnant vegetation to the east of the airfield consists of Eucalyptus calophylla and 
Agonis flexuosa woodland and some Melaleuca rhaphiophylla. A diverse 
understorey contains species such as: 

Hibbertia hypericoides; 
Hibbertia huegelit 
Xanthorrhoea preissir 
Lagenitera huegeli 
Conostylls candicans; 
Liliaceae species; and 
Kunzea ericifolia. 

Weed invasion has occurred at the eastern end of this remnant vegetation. 

Sites 5 and 13 

Along Walsh Road, remnants of Eucalyptus calophylla woodland are evident 
together with Melaleuca rhapiophylla, Agonis flexuosa, Banksia grandis, Banksia 
littoralis and Acacia saligna. Some understorey species, such as Acacia puichella, 
Kunzea ericifolia and Hardenbergia comptoniana occur along the road reserve. In 
private property, the understorey has generally been disturbed. 

In remnant vegetation along Fairway Drive near the golf course, Eucalyptus 
gomphocephala and Agonis flexuosa woodlands are still found together with some 
Banksia littoralis and Melaleuca rhaphiophylla. Shrubs include Hakea ilnearis, 
Kunzea ericifolia and Acacia stenoptera and a large number of ground cover 
species. 

Site 6 

Outside the fenced Broadwater Nature Reserve, the understorey beneath the 
melaleucas has been degraded by cattle grazing and consists of the introduced 
Zantedeschia aethiopica (arum lily) and pasture plants. 

Sites 7, 8 and 9 

The Broadwater Nature Reserve has fringing vegetation and a tree canopy 
dominated by Melaleuca rhaphiophylla with some Banksia littoralis, Acacia saligna 
and Eucalyptus rudis. Understorey species include Centella asiatica, Juncus 
pauciflorus, Gahnia trifida and Juncus juncea. 

Sites 10 and 11 

Along the Railway Reserve, remnants of Eucalyptus calophylla woodland can be 
found with occasional specimens of Banksia littoralis, Banksia grandis and 
Melaleuca rhaphiophylla. Smaller understorey plants can also be found here. 
Some Eucalyptus rudis occurs near wetlands. 
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Site 12 

Near Vasse, once again the vegetation is dominated by Agonis flexuosa and 
Eucalyptus calophylla. Some Eucalyptus ruclis can also be found and Eucalyptus 
marginata occurs in the drier areas. 
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VI'EPIDACEAE 

Preridium aquilinum (Bracken) 

POACEAE 

Poaceae sp. 

CYPERACEAE 

Baumea articulata (Jointed Twig-rush) 
Baumea juncea (Bare Twig-rush) 
Gahnia trifida 
Lepidosperina angustatum 
Schoenus sp. 

ARACEAE 

Zantedeschia aethiopica (Arum Lily) 

RESTIONACEAE 

Leptocarpus tenax (Slender Twine Rush) 
Loxocarya fiexuosa 

JTJNCACEAE 

Juncus pallidus (Giant Rush) 
Juncus paucflorus (Loose Flower Rush) 

LILIACEAE 

Liliaceae sp. 

ASPARAGACEAE 

Mvrsiphvllum asparagoides (Bridal Creeper) 

XANTHORRHOEACEAE 

Xanthorrhoea preissii (Grasstree) 
Xanthorrhoea sp. 

AfHER1CACEAE 

Sowerbaea laxiflora (Purple Tassels) 
Thysanotus sp. 
Tricorvne humilis 

ASPHODELACEAE 

*Tr hya,fra  divaricata 

HAEMODORACEAE 

Anigozanthos flavidus (Yellow Kangaroo) 
Conostylis aculeata (Prickly Conosrvlis) 
Conosn'1is candicans (Grey Cottonhead) 
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HYPDXIDACEAE 

Hvpoxis sp. 

IRIDACEAE 

Freesia leichrlinii (Freesia) 
Patersonia sp. 
Watsonia hu1hi1lfera (Watsonia) 

ORCHIDACEAE 

Caladeniaflava (Primrose Orchid) 

PROTEACEAE 

Banksia grandis (Bull Banksia) 
Banksia I littoralis (River Banksia) 
*Conosper,num  caeruleurn 
Hakea linearis 
Hakea prostrata (Hash Hakea) 
Hakea aff. varia 

POLYGONACEAE 

Muehlenbeckia adpressa (Native Sarsaparilla) 
* ? Rumex sp. 

LAURACEAE 

Cassytha sp. 

M1MOSACEAE 

Acacia saligna (Orange Wattle) 
Acacia stenoptera (Narrow Winged Wattle) 
Acacia truncata 

PAPILIONACEAE 

Hardenbergia comptoniana (Native Wisteria) 
Oxvlobium lanceolatum (Native Willow) 
*Tr jfoljij,n  sp. 

GERAMACEAE 

*pelargonium  capiratum (Rose Pelargonium) 

OXALIDACEAE 

Oxalis pes-caprae (soursob) 

RUTACEAE 

Eriosremon spicatus (Pepper and Salt) 
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DILLENIACEAE 

Hibbertia cuniforinis (Cutleaf Hibbertia) 
Hibbertia huegelii 
Hibbertia kvpericoides (Yellow Buttercups) 

THYMFIAEACEAE 

Pimelea rosea (Rose Banjine) 
Pirnelea aff. suiphurea 
Pimelea sp. 

Agonis flexuosa (Peppermint Tree) 
Eucalyptus calophvlla (Math) 
Eucalyptus marginata (Jarrah) 
Eucalyptus rudis (Flooded Gum) 
Kunzea ericfolia (Spearwood) 
Melaleuca incana (Grey Honey myrtle) 
Melaleuca rhaphiophvlla (Swamp Paperbark) 
Melaleuca sp. 
Melaleuca viminea (Mohan) 

ONAGRACEAE 

*Epilobium  billardiera (Glabrous Willow Herb) 

ARkLLCEE 

Ceiuella asiatica 

GENTIANACEAE 

Villarsia sp. 

PLANTAGINACEAE 

*planrago  sp. 

000DENIACEAE 

Dampiera linearis (Common Dampiera) 

STYUDIACEAE 

Sr'lidium sp. 

ASTERACEAE 

calendula (Capeweed) 
*Convza bonariensis (FlaxleafFleabane) 
*Hvpoch ris  glabra (Smooth Cat's Ear) 
Lagenifera hue gelii (Coarse Lagenifera) 
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VERTEBRATE SPECIES LIST FOR BUSSELTON 

KEY 

Pasture 

Nature Reserve 

Remnant Vegetation 

Status of animal. 

(b) 	Recorded breeding in the area by Blakers et at. (1984) 

0 	Observed during field trip 

E 	Expected to occur or previously reported in this study area. 

PS 	Recorded in surveys conducted since 1975. 

R 	rare 

L 	limited distribution 

2 	gazetted schedule 2 

Distribution: 

Co Coastal 

S 	Southern 

E 	Eastern 

N 	Northern 

W Western 

n not 

C Central 

SCP Swan Coastal Plain 

A Australia 

SW South west 

> Worldwide 

N. B. Birds of the oceanic shoreline excluded from species lists. 
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VERTEBRATE SPECIES LIST FOR BUSSELTON 
1 2 3 4 D PS 

MAMMALS 

MONOTREMATA 

TACHYGLOSSIDAE 
Tachvglossus aculeatus 

MARSUPIALIA 

DASYURIDAE 
Dasyurus geoffroii 
Phascogale tapoatafa 

Antechinus flavipes 

Sminthopsis murina 
Sminthopsis crassicaudata 

PERAMELIDAE 
Isoodon obesulus 

PEIAURIDAE 
Pseudocheirus occidentalis 

PHALANGERIDAE 
Trichosurus vulpecula 

Cercartetus concinnus 

TARSIPEDIDAE 
Tarsipes rostratus 

Echidna 	 A 

Western Quoll R 	SW P 
Brush-tailed SC 	P 
Phascogale 
Yellow-footed SW 
Antechinus 
Common Dunnart SW P 
Fat-tailed Dunnart SA 

Southern Brown 	E 	R SW P 
Bandicoot 

Common Ringtail 	E E E R SW P 
Possum 

Common Brushtail 	E E E 	SW P 
Possum 
Western Pygmy- 	E E 	SC P 
Possum 

Honey-possum 	 E E 	SW P 

MACROPODIDAE 
Macropus eugenhi 
Macropus fuliginosus 

Macropus irma 

Setonix brachyurus 

EUTHERIA (Placental 
Mammals) 

CHIROPTERA 
MOLOSSIDAE 

Monnopterus planiceps 

Tadarida austroJis 

VERSPERTILIONIDAE 
Chalinolobus gouldi 

Tammar Wallaby 	 R 
Western Grey 	0 0 0 	SA P 
Kangaroo 
Western Brush 	E E 	 SW 
Wallaby 
Quokka 	 SW 

Little Mastiff-bat 	E 	E 	E 
	

S& 
CA 

White-striped 	E E E 
	

S& 
Mastiff-bat 
	

CA 

Gould's Wattled Bat E E E 
	

A P 
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,, ______j 
Chalinolobus mono Chocolate Wattled E E E 

Bat 
Nyctophilus geoffrovi Lesser Long-eared E E E 

Bat 
Nvctophilus gouldii Gould's Long-eared E E E 

Bat 
Nvctophilus major E E E 
Nvctophilus timoriensis Greater Long-eared E E E 

Bat 
Pipistrellus tasmaniensis Great Pipistrelle E E E 

Eptesicus regulus King River Eptesicus E E E 

ru D PS 
SA 

A 

SA 
nC 

SA 

SA 
nC 
SAP 
nC 

RODENTIA 

MURIDAE 

MURINAE 
Hvdromys chrysogaster Water-rat E E 

Rattus fuscipes Bush Rat E 	E 

CARNIVORA 

CANIDAE 
Canis fainiliaris dingo Dingo 

INTRODUCED MAMMALS 

MURIDAE 
Mus musculus House mouse E E 	E 
Rattus rattus Black Rat E E 	E 

Rattus norvegicus Brown Rat 

FELl DAE 
Fells catus Cat E E 	E 

CANTDAE 
Vulpes vulpes Fox 0 0 	E 

Co P 
A 
SW 

A 

P 
'Co P 
A 
SW 

A P 

A 
nN 

BOVIDAE 
Bos taurus Cow 0 	E 
Capra hircus Goat E 
Ovis aries Sheep E 

LEPORIDAE 
Oryctolagus cuniculus Rabbit 0 	0 	E 	A 

EQUIDAE 
Equus caballus Horse E 

TOTAL NUMBER OF SPECIES 24 	24 	22 



BIRDS 1 2 	3 D PS 

DROMAIJDAE 
Dromaius novaehollandiae (b) Emu E A P 

PODICIPEDIDAE 
Podiceps cristatus Great Crested Grebe E E A P 
Tachvbaptus novaehollandiae Australasian Grebe E E A P 
(b) 
Poliocephalus poliocephalus Hoary-headed Grebe E E A P 
(b) 

PELECANIDAE 
Pelecanus conspiciltatus Australian Pelican E E A P 

ANHINGIDAE 
Anhinga melanogaster (b) Darter E E A P 

nC 

PHALACROCORACIDAE 
Phalacrocorax carbo Great Cormorant E E A P 
Phalacrocorax varius Pied Cormorant E E A P 
Phalacrocorax sulcirostris (b) Little Black Cormorant 0 E A P 
Phalacrocorax melanoleucos Little Pied Cormorant 0 E A P 
(b) 

ARDEIDAE 
Ardea pacifica Pacific Heron E E A P 
Ardea novaehollandiae (b) White-faced Heron 0 E A P 
Ardeola ibis Cattle Egret E A P 

Co 
Egretta alba (h) Great Egret E E A P 
Egrerta garzetta (b) Little Egret E A P 

nS 
Co 

Ncticorax caledonicus (b) Rufous Night Heron E E A P 
nC 

Ixobrychus minutus Little Bittern E AC P 
Co 

Botaurus poiciloptilus Australasian Bittern E R P 

PLATALEIDAE 
Plegadis falcinellus Glossy Ibis E E A P 
Threskiornis aethiopica (h) Sacred This 0 0 A P 

nC 
Threskiornis spinicollis (b) Straw-necked This E E A P 
Platalea regia Royal Spoonbill E E A P 

nC 
PlataJea flavipes Yellow-billed Spoonbill E E A P 

ANATIDAE 
Cygnus atratus (b) Black Swan 0 0 A P 
Stictonetta naevosa Freckled Duck E R P 
Tadorna tadornoides (b) Australian Shelduck 0 0 SA P 
Anas superciliosas(h) Pacific Black Duck 0 0 A P 
A.nas gibberfrons (b) Grey Teal 0 0 A P 

4 



1 2 3 D PS 
Anas castanea Chestnut Teal E E SA p 
Anus rhvnchotis(b) Australian Shoveler 0 0 A P 

nN 
W 

Malacorhvnchus Pink-eared Duck E E A P 
membranaceus 
Avthva australis Hardhead (b) 0 E A P 
Chenonerta jubata Wood Duck 0 0 SA P 
Oxvura australis Blue-billed Duck (b) E E SA P 
Biziura lohata Musk Duck E 0 A P 

Feral Duck E 0 A P 

PANDIONIDAE 
Pandion haliaetus (b) Osprey 0 0 A P 

Co 

ACCIPITRIDAE 
Elanus notatus (b) Black-shouldered Kite E E E A P 
Milvus migrans Black Kite E E E A P 
Lophoicrinia isura Square-tailed Kite E A P 
Haliastur sphenurus(h) Whistling Kite E E E A P 
Accipter cirrhocephalus Collared Sparrowhawk E E A P 
Accipterfasciatus Brown Goshawk A P 

nC 
Haliaeetus leucogaster White-bellied Sea Eagle E E A 
Aquila audax (b) Wedge-tailed Eagle E E E A P 
Hieraaetus morphnoides Little Eagle E E E A P 
Circus assimilis Spotted Harrier E E E A P 
Circus aeruginosus (b) Marsh Harrier E E A P 

FALCONIIAE 
Falco peregrinus Peregrine Falcon E E E A,2 P 
Falco longipennis Australian Hobby E E E A P 
Falco berigora Brown Falcon E E E A P 
Falco cenchroides (b) Australian Kestrel 0 E E A P 

PHASIANIDAE 
CorurnLc novaezealandiae (b) Stubble Quail E E A P 
Corurnix australis Brown Quail E E A P 

nC 

TURNICIDAE 
Turnix varia 	 Painted Button-quail 	 E 	E 	SA P 

Rallus philippensis (b) Buff-banded Rail E E A 	P 
Porzana pusilla Baillon's Crake E E A 	P 
Poj —j,.na fluminea Australian Crake E E A 	P 
Poi—ana tahuensis Spotless Crake E E A 	P 
Gallinula ventral is Black-tailed Native Hen E E SW p 

EA 
Gallinula tenebrosa (h) Dusky Moorhen E E A 	P 
Porphvrio porphyrio Purple Swamphen E E A 	P 
Fulica atra Eurasian Coot 0 0 A 	P 
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1 2 3 

E 

E E 

E 

E E 
E E 
E E 
E E 
E E 

E E 
E E 
E E 

D PS 

A P 

A P 

SC P 
A 
Co P 
A P 
A P 
A P 
A P 

A P 
A P 
A P 

	

E E 
	

A P 

	

E E 
	

A P 

	

E E 
	

A P 

	

E E 
	

A P 

	

E 
	

A P 

	

E 
	

Co P 
A 

	

E E 
	

A P 

	

E E 
	

A P 

	

E E 
	

A P 

	

E E 
	

A P 

	

E E 
	

A P 
Co 

	

E E 
	

A P 
Co 

00 A 	P 
E 	E P 

E A 	P 
A 
Co 

E 	E E 	A 	P 
E CoP 

A. 
E 	E SWP 
0 	E E 	A 	P 

E 	SAP 

BURHINIDAE 
Burhinus magnirostris Bush Thick-knee (Southern 

Stone Curlew) 
ROSTRATUUDAE 

Rostratulabeghalensis Painted Snipe 

CHARADRIIDAE 
Vanellus tricolor (b) Banded Lapwing 

Pluvialissquatarola Grey Plover 
PluviaUsdominica Lesser Golden Plover 
Ervthrogonvs cinctus Red-kneed Dotterel 
Charadrius melanops (b) Black-fronted Plover 
Charadrius ruficapillus (b) Red-capped Plover 

RECUR VIROSTRIDAE 
Himaiuopus himantopus (b) Black-winged Stilt 
Cladorhynchus leucocephalus Banded Stilt 
Recurvirostra novaehollandiae Red-necked Avocet 

SCOLOPACIDAE 
Tringa glareola Wood Sandpiper 
Tringa hypoleucos Common Sandpiper 
Tringa nebularia Greenshank 
Tringa stagnatilis Marsh Sandpiper 
Limosa limosa Black-tailed Godwit 
Limosa lapponica Bar-tailed Godwit 

Calidris acuminata Sharp-tailed Sandpiper 
Calidris ruficollis Red-necked Stint 
Calidris subminuta Long-toed Stint 
Calidris ferruginea Curlew Sandpiper 
Calidris a/ba Sanderling 

Limicola falcinellus Broad-billed Sandpiper 

GLAREOL!DAE 
Glareola maldivarum 	Oriental pratincole 

1ARIDAE 
Larus novaehollandiae (b) 	Silver Gull 
Hvdroprogne caspia 	Caspian Tern 
Sterna bergii 	 Crested Tern 

uj:u*i 
Columba livia (b) 	 Feral Pigeon 
Streptopelia chinensis 	Spotted Turtle-dove 

Streptopelia senegalensis (b) Laughing Turtle-dove 
Phaps chalcoptera (b) 	 Common Bronzewing 
P/zaps elegans 	 Brush Bronzewing 

CACATUIDAE 
Calvptorhynchus magnificus Red-tailed Black-Cockatoo E E AnP 

SE 

N. 



1 2 	3 D PS 
Calvptorhvnchus baudinii (b) Baudin's Cockatoo E E SW P 
Calyptorhvnchus funereus (b) Carnaby's Cockatoo E E SW P 

PSI1TACIDAE 
Cacarua roseicapilla Galah 0 E 	E A P 
Cacatua tenuirostris Long-billedCorella E E SA, P 

R 

LORIIDAE 
Glossopsitta porphvrocephala Purple-crowned Lorikeet E E SA 	P 

POLYTEUTIDAE 
Polytelis anthopeplus Regent Parrot E E E SA 	P 

PLATYCERCIDAE 
Purpureicephalus spurius (b) Red-capped Parrot E E SW P 
Plarycercus icterotis Western Rosella E E SW P 
Barnardius zonarius (b) Port Lincoln Parrot 0 E W& P 

CA 
Neophema elegans Elegant Parrot E E E SA 	P 
Neophema perrophila Rock Parrot SA 	P 

CUCULIDAE 
Cuculus pallidus (b) Pallid Cuckoo E E E A 	P 
Cuculus pyrrhophanus Fan-tailed Cuckoo 0 E S& P 

EA 
Chrvsococcvx ba5alis Horsfield's Bronze-cuckoo E E A 	P 
Chrysococcvx lucidus Shining Bronze-cuckoo E E SW P 

&E 
A 

STRIGIDAE 
Ninox novaeseelandiae Southern Boobook E E E A 	P 

TYTONIDAE 
Two novaehollandiae Masked Owl E E E S. N P 

A 
Two aiha Barn Owl E E E A 	P 

PODARGIDAE 
Podargus srrigoides Tawny Frogmouth E E E A 	P 

AEGOTHEUDAE 
Aegotheles cristatus Australian Owlet-nightjar E A 	P 

CAPRIMULGIDAE 
Caprimulgus gurtatus Spotted Nightjar E A 	P 

APODIDAE 
Apus pacficus Forked-tailed Swift E E E A 	P 

ALCEDINIDAE 
Dacelo novaeguineae (b) Laughing Kookaburra 0 0 E SW P 

&E 
A 
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2 3 D PS 
E A P 

E E A P 

O SAP 
o A P 

A P 

E E A P 
E A P 

Halcyon sancra (b) Sacred Kingfisher E 

MEROPIDAE 
Merops ornatus (b) Rainbow Bee-eater E 

HIRUNDINIDAE 
Hirundo neoxena (b) Welcome Swallow 0 
Cecropis nigricans (h) Tree Martin 0 

MOTACIILLIDAE 
Anthus novaeseelandiae (b) Richard's Pipit 0 

CAMPEPHAGIDAE 
Coracina novaehollandiae (b) Black-faced Cuckoo-shrike 0 
Lalage sueurii (b) White-winged Triller 

MUSCICAPIDAE 
Petroica multicolor (b) Scarlet Robin 
Petroica goodenovii Red-capped Robin 
!vlelanodrvas cucullata Hooded Robin E 
Eopsaltria georgiana White-breasted Robin 
Eopsaltria griseogularis (b) Western Yellow Robin 
Microeca leucophaea Jacky Winter E 
FalcuncuhLs frojuatus Crested Shrike-tit 

Pachvcephala pectoralis(b) Golden Whistler 

Pachvcephala rufiventris (b) 
	

Rufous Whistler 	 E 	E 
Colluricincla hannonica 
	

Grey Shrike-thrush 	 E 	E 
Myiagra inquieta 
	

Restless Flycatcher 	 E 
Rhipidura fuliginosa (b) 
	

Grey Fantail 	 0 0 
Rhipidura leucophrys (b) 

	
Willie Wagtail 	 0 

SYLVIIDAE 
Acrocephalus stentoreus 
Megalurus gramineus 
Cinclorhamphus mathewsi 
Cinclorhamphus cruralis 

MALURIDAE 
Malurus splendens (b) 

Malurus elegans (b) 
Stipiturus malachurus 

ACANTHIZIDAE 
Sericornis frontalis (b) 
	

White-browed Scrubwren 	E 	E 

Sericornis brevirostris Weebill E 	E 
Gervgone fusca (b) Western Gerygone 0 	0 	0 
Acanthiza apicalis (h) In land Thombill 0 	E 

Acanthiza inornata (h) Western Thornbill E 	E 
Acanthiza chrysorrhoa (b) Yellow-rumpedThornbill 0 	E 	E 

E 
E E 
E E 
E E 

E 
E 

SAP 
A P 
A P 
SW P 
SAP 
A P 
S&P 
EA 
SW P 
&E 
A 
A P 
A P 
A P 
A P 
A P 

S P 
Co 
A 
A P 
A P 
C& P 
SA 
SW P 
C&P 
SA 

Clamorous Reed-warbler E 	A 	P 
Little Grassbird E 	A 	P 
Rufous Songlark E 	 A 	P 
Brown Songlark E 	 A 	P 

Splendid Fairy-wren 0 	E 	S& P 
CA 

Red-winged Fairy-wren SW P 
Southern Emu-wren SW P 

N. 



1 2 3 D PS 
NEOSIUIDAE 

Daphoenositta chrvsoptera (b) Varied Sittella 	 E 	E 	A 	P 

CUMACTERIDAE 
Climacteris rufa 	 RufousTreecreeper 	 S,N P 

EA 

MELIPHAGIDAE 
Anthochaera carunculata (b) Red Wattlebird 	 0 0 E SA 	P 

(b) 
Anthochaera chrvsoptera Little Wattlebird 	 E E E SA 	P 
Lichenostomus virescens (b) Singing Honeyeater 	E E E A 	P 
Melithreptus brevirosrris Brown-headed Honeyeater E SA 	P 
Melithreptus lunartus (b) White-naped Honeyeater E SW P 

,EA 
Lichmera indistincta Brown Honeyeater 	E E E A, 	P 

nSE 
Phvlidonyris novaehollandiae New Holland Honeyeater E SA 
(b) 
Phylidonyris nigra White-cheeked Honeyeater E SW P 

&E. 
A 

Phylidonyris melanops Tawny-crowned E SA 	P 
Honeyeater 

A cantho rhvnchus Western Spinebill E SW P 
superciliosus (b) 

EPHTHIANURIDAE 
Ephthianura albifrons 

DICAEIDAE 
Dicaeum hirundinaceum 

PARDALOTIDAE 
Pardalorus punctatus 

Pardalotus striarus 

ZOSTEROPIDAE 
Zosterops lateralis 

PLOCEIDAE 
Emblema temporalis 

Emblema oculara 

Poephila guttata(b) 

GRAWNIDAE 
Grallina cyanoleuca (b) 

ARTAMIDAE 
Artamus personatus  

White-fronted Chat 	E E 	SA P 

Mistletoe Bird 	 E A P 

Spotted Pardalote 	 E E SW P 
&E 
A 

Striated Pardalote 	E 	E 	E 	A 	P 

Silvereye 	 E E SW P 

A 

Red-browed Firetail 	 E 	SW P 

A 
Red-eared Firetail 	 E 	SW P 

,2 
Zebrafinch 	 E E 	A P 

Australian Magpie-lark 0 	0 A 	P 

Masked Woodswallow E A 	P 



1 2 3 D PS 
Arramus cinereus (b) Black-faced Woodswallow E A P 
Artainus cvanopterus Dusky Woodswallow 0 A P 

CRACFICIDAE 
Cracticus rorquatus (b) Grey Butcherbird 0 E E A P 
Cracticus nigrogularis Pied Butcherbird E E A P 
Gymnorhina tibicen(b) Australian Magpie 0 0 E A P 
Strepera versicolor Grey Currawong E SW P 

CORVIDAE 
Corvus coronoides Australian Raven 0 E S& P 

EA 
Corvus bennetti Little Crow E E E A P 

TOTAL NUMBER OF SPECIES 125 140 81 

10 



VARANIDAE 
Varanus gouldii 
Varanus rosenbergi 

SCINCIDAE (SKINKS) 
Cryptoblepharus 
plagiocephalus 

Crenotus impar 
Ctenorus labillardieri 
Egernia kingii 
Egernia lucruosa 

Egernia napoleonis 
Egernia pulchra 
Hemiergis peronii 
Hemiergis quadrilineata 

E 	E E A 
E 	E E SAP 

E 	E E A 	P 
nS 
C 

P 
SW 

E 	E E SW' 
SW 
C 

P 
E 	E E SW 

E SCP 
P 

AMPHIBIA (FROGS) 	 1 2 3 D PS 

HYUDAE 
Liroria acklaidensis 	Slender Tree Frog 	E 	E 	SW 
Liroria moorei 	 Bull Frog 	 E E 	SW 

LEPTODACFYLIDAE 
Crinia georgiana SW 
Heleioporus eyrei Moaning Frog E E SW P 
Heleioporus psammophilus E E SW 
Linmodynastes dorsalis Bullfrog or Banjo Frog E E SW P 
Pseudophrvne douglasi E E 
Pseudophrvne guentheri E E SW P 
Pseudophryne occidentalis E E 
Ranidella insigmfera E E SC P 

P 

9 9 

REPTILIA (REPTILES) 

CHELUIDAE 
Chelodina oblonga Oblong Turtle E E SW P 

SAUPJA (LIZARDS) 

GEKKONIDAE 
Phvliodactylus marmoratus Marbled Gecko E E 	SA P 

PYGOPODIDAE 
Aprasia puichella SW P 
Aprasia repens E E E 	SW P 
Pygopus lepidopodus E E E 	SA P 

AGAMIDAE (DRAGONS) 
Pogona minor minor E E E 	SW P 

C 

11 



1 2 3 D PS 
Leiolopisma trilineatum E E E SA P 
Lerista distinguenda E E E SW P 
Lerista elegans E E E WC P 
Lerista lineata E E E L P 
Menethia grevii E E E A P 
Morethia butleri E E E 
Morethia llneoocellara WC P 
Ti/iqua rugosa Bobtail E E E SA 

SERPENTES (SNAKES) 

TYPHLOPIDAE (BLIND 
SNAKES) 

Rhamphozyphiops australis E SA P 

BOIDAE 
More/ia spilota Carpet Python E E E 2,S 

NE 
C 

FIAPIDAE 
Notechis coronatus Crowned Snake E E E P 
Notechis curtus Bardick E E E P 
Notechis minor Short-nosed Snake E E E L 
Notechis scutatus Tiger Snake E E P 

occidentalis 
Pseudonaja affinis affinis Dugite E E E SC 
Rhinoplocephalus nigriceps Black-backed Snake E E E P 
Vermicella bertholdi Jan's Banded Snake E E E 

TOTAL NUMBER OF SPECIES 23 25 25 
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