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INWTA1ON 

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

The Environmental Review and Management Programme (ERMP) has been 
prepared in accordance with Western Australia Government procedures. 
The ERMP proposes the development of part of the Vasse Wonnerup Area. 
The report will be available for comment until 9 l)ecember 1988. 

Following receipt of comments from government agencies and the public, 
the EPA will prepare an assessment report with recommendations to 
government, taking into account issues raised in public 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 confidentiality is requested, and 
may be quoted either 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 with a group or other groups interested in making a submission on 
similar issues. 	Joint submissions may help to reduce the workload for an 
individual or group, as well as increase the pooi of ideas and information. 
If you form a small group (up to ten people) please indicate all the names 
of the participants. If your group is larger, please indicate how many 
people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on, the general issues 
discussed in the ERMP 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 ERMP: 

clearly state your point of view; 

indicate the source of your information or argument if this is 
applicable; 

suggest recommendations, safeguards or alternatives. 



Points to keep in mind 

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; 

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

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

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

Remember to include: 

your name 

address 

date 

The closing date for submissions is: 

9 December 1988 

Submissions should be addressed to: 

The Chairman 
Environmental Protection Authority 
1 Mount Street 
PERTH WA 6000 

Attention: Mr Jim Singleton 



PORT GEOGRAPHE 

ENVIRONMENTAL REVIEW AND MANAGEMENT PROGRAMME 

This summary document is designed to provide enough basic information for 
you, the public, to make written comment on the proposals without 
needing to read the major reports. Obviously, if you are willing to read 
the full ERMP and Technical Appendices your understanding will be 
increased. 

21.09.88 



TABLE OF CONTENTS 

1.0 	INTRODUCTION 

1.1 The Proponent 

1.2 The Proposed Project 

1.3 This Document 

2.0 ENVIRONMENT 

2.1 Available Information 

2.2 Physical Environment 

2.3 Social Environment 

2.4 Biological Environment 

3.0 DEVELOPMENT CONSTRAINTS 

4.0 PORT GEOGRAPHE 

4.1 Design Concept and Major Features of Development 

4.2 Construction and Development Sequence 

4.3 Existing Services 

4.4 Land Transfer 

4.5 Timing 

5.0 ENVIRONMENTAL EFFECTS 

5.1 Background and Identification of Potential Issues 

5.2 Effect of Physical Environment 

	

5.3 	Effect on Biological Environment 

	

5.4 	Effect on Social Environment 

21.09.88 



	

6.0 	MANAGEMENT COMMITMENTS 

6.1 	Port Geographe Management Programme 

6.2 	Coastal Management Programme 

6.3 	Waterfowl Conservation Area Management Area 

6.4 	Estuary Management Plan 

	

7.0 	CONCLUSIONS AND SYNTHESIS 

	

8.0 	STUDY TEAM 

9.0 ACKNOWLEDGEMENTS 

LIST OF FIGURES 

1 	Project Location 

2 	Development Plan - Port Geographe 

3 	Land Transfer 

4 	Site Description and Conservation Zone 

5 	Site Overlay on Photograph 

LIST OF PLATES 

1 	Shoreline of Development Site 

2 	Coastal Dunes Development Site 

3 	Grazing Pasture - Development Site 

4 	Conservation Area Habitats 

5 	Effect of Grazing Pressure on Estuarine Flats 

6 	Floodgate - Vasse Estuary 



Summary - 1 

IWO 	 I1SLCI)il 

1.1 	THE PROPONENT 

Interstruct Pty Ltd is the manager of a Joint Venture with Naturaliste 
Developments. 	Interstruct is a privately owned Western Australian 
development and construction company. 

The Proponents objectives are: 

a 	to develop a large parcel of land located on the eastern outskirts 
of Busselton (Figure 1) and between the Vasse Estuary and 
Geographe Bay. 	The land is currently owned by the Joint 
Venture. 	The zoning of the land is part residential and part 
rural; 

b 	to develop this land in such a way that will benefit both the 
Proponent and the local community and at the same time maintain 
and enhance where possihie the natural values of the area. 

As such, the proposed development has been designed to be 
compatible with the objectives of the State Governments Leeuwin- 
Naturaliste Region Plan. 	Specifically the aim of the project is 
to: 

i 	provide much needed boating facilities for recreational and 
professional fishermen, 

ii 	enhance year round tourism in the Busselton Region 
through the provision of tourist attractions such as a 
marina village and a Waterfowl Conservation Park, 
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provide new recreational and residential opportunities for 
the people of Busselton and southwest Australia, 

iv 	provide for waterfowl conservation and managed public 
access to the estuary, 

v 	stabilise an eroding section of Geographe Bay coastline. 

1.2 	THE PROPOSED PROJECT 

It is proposed to achieve the above objectives by constructing Port 
Geographe, a harbour and inland waterway complex comprised of various 
residential opportunities, public boating facilities and tourism orientated 
developments (Figure 2). The proposed project has four major components: 

a reconstructed beach and beachfront holiday developments, 

an inland harbour and village complex, 

an inland residential waterway system, 

a reserved waterfowl conservation area. 

Further detail is provided later. 

1.3 	THIS DOCUMENT 

The purpose of this ERMP is to seek environmental approval for the 
project to proceed so that the land can be rezoned to the desired Marine 
Development Zoning by the Busselton Shire Council, thereby enabling 
subdivision and construction to commence. 	This summary is dedicated 
solely to Port Geographe for which approval is sought. 
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The project has been designed not only to be compatible with the 
objectives of the Leeuwin-Naturaliste Region Plan, but also to be 
environmentally responsible. 	As such, it is appropriate to describe the 
present environmental character and constraints of the development site 
prior to describing the proposed project so that the reader can judge for 
themselves the adequacy of design. 

2.1 	AVAILABLE INFORMATION 

A substantial amount of information exists about the physical, biological 
and social environment of the region, largely as the result of the studies 
conducted for the Leeuwin-Naturaliste Region Plan as well as information 
collected by the Proponent for this proposed development. 

Only the salient features of the environment which are considered relevant 
to this project are summarised below. 

2.2 	PHYSICAL ENVIRONMENT 

The land to be developed is located on the eastern outskirts of Busselton 
which Sits on the southern shores of Geographe Bay. (leographe Bay is a 
large north facing embayment exposed to swell and wave energy, 
predominantly from the northwest sector. 	The coast is formed of wide 
shallow sandy beaches backed by a series of coastal dune ridges ranging 
from 0.5km to 1.0km in width. 	Between the coastal dunes and the 
hinterland occurs a broad, shallow estuarine flat which borders the Vasse 
Estuary. 

The land to be developed comprises sand beach, coastal dunes and 
estuarine flats. 	The land is relatively stable and has developed over the 
past 6,000 years as the result of onshore migration of sands produced in 
the extensive seagrass meadows which cover the seafloor of Geographe 
Bay. 
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The coastline at the development site has undergone substantial erosion in 
recent 	years 	as the 	result 	of 	local groyne emplacement (Plate 1). 	The 
coastal processes operating on this coast have been studied for this project 
and are predictable. 	Sand is moved east or west alongahore depending on 
the orientation of wave attack during storm and prevailing wind conditions. 
Investigations 	by the Department of Marine and Harbours (DMH) conclude 
that 	an 	average net 	movement 	of about 	50,000 	cubic metres 	of 	sand 
occurs annually toward the east. 

The waters of Geographe Bay are of oceanic origin and are 
characteristically very clear, except during storm conditions. There is no 
major direct river discharge into the bay although a number of diversion 
drains discharge toward mid to late winter. 	Three rivers drain into the 
Vasse Estuary (the Sabina, the Abba and the Vasse). 	Water level and 
salinity in the estuary is artificially controlled by tide/flood gates located 
near the mouth of the estuary. The Vasse and Wonnerup Estuaries also 
only discharge into the bay in mid to late winter when the flood gates 
and sandbar at the mouth are opened by the Water Authority of Western 
Australia (WAWA). For most of the year, both the estuary and the drains 
are land locked by sandbars across their mouths. 

2.3 	SOCIAL ENVIRONMENT 

The history of land use in the Busselton region is one of exploitation and 
modification of natural resources to enable growth and development of the 
local pioneering community. 	Evidence of the influence of the early 
pioneers of the district is reflected in a number of historic homes which 
are recognised as being of national heritage value. 	Busselton developed 
initially as a centre for agriculture and forestry. 	The coastal plain 
(including the estuarine flats) and hinterland forests have undergone 
extensive clearing and draining to enable development of the region. More 
recently, mining, fishing, residential development, tourism and recreation 
developments have begun to play a more prominent role in the growth of 
Bussel ton. 

The Leeuwin-Naturaliste Region Plan (SPC 1987) reviews the history of 
land use and provides profiles of the local and regional economy, 
demography, community facilities and services, conservation and landscape 
values and identified community needs and attitudes. 
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The findings of the SPC review which are most relevant to the proposed 
project are: 

Busselton is the most popular tourist destination in Western 
Australia after Perth; 

the climate and the natural resources (particularly those associated 
with the bay) and aesthetics are the main attraction to the 
region; 

there is strong pressure for both residential land and tourist 
development locally; 

tourism is the major industry which can be exploited to support 
the future growth of Busselton. 

The Region Plan provided a number of recommendations aimed at providing 
the economic and social development of the region whilst maintaining and 
enhancing the natural values on which future development is dependent. 
Specifically, the Region Plan attempts to satisfy a number of objectives as 
follows: 

to enhance year-round tourism through a variety of accommodation 
and facilities sympathetic to the existing environment; 

to provide for the needs of the fishing industry and for local 
service industries; 

to 	provide for 	cont,nued development 	of small-scale or 	'cottage 
industries' based on local resources; 

to 	provide new 	housing opportunities 	in 	a variety 	of residential 
and holiday needs for the aged; 

to 	enhance recreational opportunities 	for 	both 	residents 	and 
visitors, 	in particular water-based activities; 

to 	maintain and 	enhance the 	environmental and scenic quality 	of 
the area; 

to promote the values and the educational qualities of the natural 
environment of the area: 

to 	retain and 	protect sites, 	places 	and structures of 	historic 
interest. 
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2.3.2 	J.&Dd Use 

Present land use in the vicinity of the development is rural on the 
estuarine flats and residential on the coastal dunes. 	The land to be 
developed has been highly modified. The coastal dunes are least developed 
but have been grazed and contain numerous tracks. This area has also 
recently been burnt (Plate 2). Public access to the coast in front of the 
development site is restricted at present owing to erosion of Geographe 
Bay Road. 	The estuarine flats have been substantially developed in the 
past as part of a grazing property (ie swamps have been cleared and 
drained, grasses have been planted, samphire and sedges have been 
ploughed and drained) (Plate 3). However, the property was destocked five 
years ago and the samphire and sedge flats have regrown to some extent 
in recent years (Plate 4). The property immediately east (Giles) and west 
Wilmotfl of the development site are heavily grazed. A sewage treatment 

plant is located on the southwestern corner of the development site. 

The estuary and most of the estuarine flats are included within the 
boundary of the proposed Vasse-Wonnerup Waterfowl Management Area Las 
recommended by the Environmental Protection Authority (1976)1. 	The 
objective of this recommendation was to obtain agreement and support 
from landowners within the boundary to manage their land in a manner 
appropriate for conservation of waterfowl using the estuary. To date no 
agreement has been reached and in fact the only landowners who are 
managing their holding in a manner compatible with the objective of the 
regional park is the Proponent. All other privately owned land bordering 
the estuary is heavily grazed at present. The difference this use makes 
to the preservation of waterfowl habitat is evident in Plate 5 

2.3.3 

The estuary is little used by the local community probably because of the 
difficulty of access. The hydrology of the estuary is managed by WAWA 
through lock gates to provide flood control during winter and to prevent 
encroachment of salt water onto farming land fronting the estuary during 
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summer (Plate 6). This form of management has come under increasing 
scrutiny in recent years as problems have occurred. These problems are 
largely the result of nutrient in runoff leading to eutrophication (algal 
blooms) and deoxygenation of the water mass with subsequent fish kills. 
Other problems affecting the estuary include: 

destruction of fringe vegetation through grazing and clearing; 

changing water input as a result of drainage works and 
groundwater extraction. 

Water quality problems and potential estuary management options are 
currently being investigated by the Environmental Protection Authority 
(EPA). 

The waters of Geographe Bay on the other hand are heavily utilised by 
recreational and professional fishermen, and there have been confrontations 
over use of the resources of the bay. 	The bay contains no safe all- 
weather anchorage for boats and yachts, and hence most boats are trailer 
mounted. However, because of the annual sediment dynamics of the coast, 
few boat ramps can be used all year and most are unusable during winter. 
The local commercial fishing industry is based at Quindalup-Dunsborough 
where the better boat ramps are located and at Bunbury where there are 
sheltered moorings and wharf facilities for larger vessels. 

2.4 	BIOLOGICAL-ECOLOGICAL ENVIRONMENT 

2.4.1 	Marine Environment 

Extensive seagrass meadows cover a substantial part of the floor of 
Geographe Bay from 2-12m depth. These meadows are interrupted 
nearshore by long, shore transverse scours which terminate in nearshore 
sandbars. The seafloor is largely barren and comprised of fine to medium 
grained sand close to shore (within 500m). 	The sea grass assemblage 
supports many organisms which are fished both commercially and 
recreationally. 	The seagrass also plays important ecological and 
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sedimentological roles. It provides habitat for many calcareous organisms, 
the dead remains of which provide sediment upon which Busselton is 
situated. 	The seagrass is deciduous and each year produces substantial 
quantities of senescent leaves which wash ashore. This shoreline wrack is 
a major source of food for amphipods which in turn are a major source of 
food for juvenile fish. The wrack accumulates onshore during winter and 
gradually breaks down and is redistributed into nearshore scours and 
troughs. 

Numerous species of commercially and recreationally important species of 
fish migrate along the shores of the bay each year and the bay is also 
recognised as a fish nursery. 

2.4.2 	Terrestrial Environment 

The terrestrial environment supports a typical salt-tolerant foredune 
assemblage at the back of the beach, followed by peppermint scrub on the 
coastal dunes. 	The estuarine flat supports mainly introduced grasses and 
degraded remnants of wetland assemblages such as sedges, samphires and 
paperbark swamps. These wetland assemblages, however, are less degraded 
close to the estuary and along estuarine re-entrants which traverse the 
flats in places (Figure 4). 

The terrestrial fauna of the study area is depauperate as a result of the 
degraded nature of the vegetation, however the Western Ringt.ailed Possum 
is known to occur in peppermint woodlands on and adjacent to the site. 

2.4.3 	Estuarine Environment 

Very little is known about the biotic assemblages which exist in the 
estuary except that the estuary supports substantial numbers of waterfowl. 
Studies conducted by the Royal Australasian Ornithologists Union (RAOU) 
since 1981 and reviewed for this proposal, together with studies conducted 
by the proponent, show that the estuary is an internationally significant 
waterfowl conservation area because: 

a 	it provides winter breeding habitat for large populations of 
indigenous species (black swan, black duck, grey teal) - some 10 
species have been recorded breeding in the area; 
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b 	it provides substantial nursery habitat during spring for young 
indigenous waterfowl from the region; 

c 	it provides an important summer drought refuge for indigenous 
waterbirds (up to 33,000 waterbirds have been recorded on the 
estuary); 

d 	it provides feed habitat for migratory waclers which are protected 
by international treaty (some 21 species). 

As a waterfowl habitat, the estuary satisfies the criteria for protection 
under the RAMSAR Agreement to which Australia is a signatory. 	This 
agreement commits the Federal Government to protect the wetlands values 
for conservation of waterfowl. 

The hydro-dynamics and ecology of the estuary are poorly understood 
although recent work on its water quality by the EPA will provide 
information of use in evaluating management options for the system. 

The proposed Port Geographe Project has evolved over a period of five 
years. 

A number of alternative development designs have been proposed and 
investigated over recent times ranging from limited single residential 
developments on the coastal dunes to an overall concept for both the 
Vasse and Wonnerup Estuaries. 

The major constraints on the design of the development are: 

a 	The initial capital investment required for harbour construction 
costs. 

b 	The need for and costs of a sand bypass system required to 
ensure coastal stability downdrift of the breakwaters protecting the 
harbour. 

c 	The need for and costs of ongoing project management. 
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d 	The importance of the Vasse Estuary for waterfowl conservation. 

e 	The lack of knowledge on estuary hyciro-dynamics and ecology, and 
the lack of a management plan. 

Previous proposals, such as the one described in the 1985 Port Geographe 
Notice of Intent (NOl) by John Holland Construction, were not financially 
viable because the residential and tourism component was insufficient to 
repay the capital investment required for harbour construction and to 
finance ongoing management costs. 

The proposed development overcomes the above difficulties by: 

a 	Reducing the construction and management costs by opting for an 
inland harbour instead of an offshore harbour. 

b 	Increasing the amount of prime waterfront residential land by 
developing a waterway estate on the estuarine flats. 

c 	Donating land and funds for a waterfowl conservation area. 

d 	Contributing funds for an estuary management programme. 

The area of estuarine flats included within the development is necessary to 
pay for the construction of the inland harbour, coastal and harbour 
management, the donation of prime waterfowl habitat to the State for 
waterfowl conservation, and research into estuary management. 

There is no alternative to the proposed development other than a purely 
residential development of the coastal dunes. 	Any reduction in the area 
of estuarine flat developed will jeopardise the viability of the project by 
both reducing the up-front capital return on the project and equally 
importantly, reducing the residential catchment required to pay for the 
ongoing management of the development. 
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4.1 	DESIGN CONCEPT AND MAJOR FEATURES OF DEVELOPMENT 

The four major components of the project (ie the reconstructed beachfront, 
the harbour and associated village, the residential waterway, and the 
waterfowl conservation area) have all been designed to achieve major 
objectives of the Leeuwin-Naturaliste Region Plan and to minimise adverse 
environmental impact whilst at the same time maximising benefit to the 
local community and ensuring the integrity and efficient functioning of the 
development for future residents. Much of the environmental acceptability 
of the development is therefore reliant on the adequacy of the design and 
proposed management programmes. 

The major design features of the proposed development are: 

the provision of needed harbour, tourism and 	residential 	facilities; 

the management of the 	those 	facilities to ensure their long term 
integrity; 

the adoption of responsible engineering design criteria; 

the stabilising of an eroding section of coastline by implementation 
of a Coastal Management Programme; 

the 	securing of 	the 	conservation 	value of the 	Vasse 	Estuary 	for 
waterfowl; 

the provision of stimulus and funds for development of an Estuary 
Management Plan. 

Details of the above design features of the proposed development are 
summarised below: 
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An inland harbour, village and residential waterway system designed to: 

maximise waterfrontage and opportunities for waterbased activities; 

provide public boating facilities (marinas and boat ramp); 

provide a range of residential and recreational opportunities; 

provide a range of tourist facilities and accommodation; 

orient the waterways in such a manner as to maximise water 
exchange with the ocean. 

A Port Geographe Management Programme designed to: 

i 	minimise inconvenience to local residents during the construction 
phase of the project, and; 

ii 	ensure the serviceability and integrity of all public infrastructure 
and facilities, and maintenance of acceptable water quality 
standards within the harbour and waterways and adjacent beaches. 

Inconvenience to local residents during the construction phase will be 
minimised by: 

relocating Layman Road to allow continued access east of 
Busselton; 

routing all construction traffic via the eastern edge of the 
development: 

restricting construction hours to between 7.00 am and 6.00 pm; 

monitoring groundwater drawdown during dewatering operations to 
warn of potential effect on local users of the fresh groundwater 
resource located in the coastal dunes; 
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stabilising cleared sand surfaces; 

adopting Council guidelines on waste and rubbish disposal. 

The serviceability of the development during the operation phase will be 
ensured by: 

undertaking a range of activities designed to reduce the level of 
nutrient and contamination input to the waterways; 

monitoring and undertaking action as necessary to maintain 
acceptable water quality; 

monitoring and undertaking actions as necessary to ensure 
structural integrity of facilities and walls and to maintain 
navigable depths. 

The low-lying and exposed nature of the development site and its location 
between two waterbodies (the bay and the estuary) has been taken into 
consideration by the Proponents engineers when establishing design criteria 
for the development. 	The experience of Cyclone Alby plus the flood 
history and drainage requirements of Busselton have been reviewed to 
ensure that the development will not: 

i 	contribute to the risk of flooding in Busselton; 

ii 	allow contamination of the Vasse Estuary by ocean waters via the 
waterways; 

iii 	be flooded during extreme storm events 

iv 	threatened by coastal erosion during extreme storm events. 

The 	floor level 	to 	which 	it 	is 	proposed 	to 	construct Port 	Ceographe is 
2.8m ALID. This level is some 300mm higher than most of Busselton and 
has been selected not 	only 	to 	ensure protection 	from flooding and storm 
surge events but also to allow for the possibility 	of a small sea level 	rise 
during 	the next 	50 	years 	as 	a 	result of 	the 	'Greenhouse Effect'. 	The 
need 	for this 	additional 	allowance 	is by 	no 	means proven 	or 	certain. 
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However in recognition of the Busselton communitys publicly expressed 
concern regarding this potential phenomenon, it is considered an appropriate 
and responsible precaution. 

The 	depth 	of the 	proposed 	excavations 	will vary 	from RL-4.3m AHD at 
the harbour to RL-2.7m AHD in the secondary waterways. The freshwater 
lake 	and moat in 	the 	Waterfowl 	Conservation Area 	will be 	excavated to 
RL-4.Om AHD. These 	depths 	are 	sufficiently shallow 	to allow 	mixing of 
waters and minimise 	the potential 	for stratification of the water mass. 

A Coastal Management Programme designed to ensure dynamic coastal 
stability in front of the development and downdrift of the development. 
This will be achieved by: 

construction of four breakwaters and groynes to provide foreshore 
protection and trap sediment; 

renourishing the beaches in front of the development site and to 
the east with sufficient volumes of sand to ensure coastal stability 
in front of the development and downdrift; 

undertaking foredune stabilisation and protection works; 

designing foreshore reserves to control increased public access to 
the beaches; 

undertaking ongoing sand bypassing operations as required to keep 
the coast stable; 

monitoring sediment build-up and loss to identify appropriate 
timing for sand by passing operations; 

monitoring structural integrity of the foreshore protection works 
(breakwaters). 
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A Waterfowl Conservation and Management Programme designed to: 

safeguard the waterfowl conservation values of the estuary; 

promote the conservation values of the estuary; 

increase managed public access to the estuary. 

The above objectives will be achieved by: 

donating 113ha of prime wetland waterfowl habitat to the State to 
be reserved for conservation purposes; 

constructing additional freshwater drought refuge and dredging a 
moat to protect prime nesting habitat from foxes and cats; 

constructing a suitable fence (dog proof) around the perimeter of 
the conservation reserve to control public access and disturbance 
to waterfowl; 

constructing a waterfowl study/visitor centre and donating same to 
the State; 

removing all stock animals from the conservation zone. 

An Estuary Management Programme aimed at investigating aspects of the 
estuarys ecology and hydrology will contribute to the development of an 
overall management plan for future use of the estuary. A twelve-month 
investigation of the population characteristic of potential insect pests 
(mosquitos and midges) in the estuary has already been initiated to 
determine whether or not, an insect pest problem can be expected, and if 
so, how best to control insect populations without causing undue adverse 
effects on the waterfowl in the estuary. 

Subsequently, the Proponent proposes to contribute $40,000 per annum for 
two years towards further research into estuary management. 
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4.2 	CONSTRUCTION AND DEVELOPMENT SEQUENCE 

The proposed sequence of development will be: 

Step 1 Delineate boundary of Vasse Waterfowl Conservation Area, 
construct drought refuge and moat, construct fence. 

Step 2 	Relocate and construct Layman Road to a standard appropriate for 
a 	scenic drive 	and 	major 	distributor into Busselton 	and 	relocate 
existing sewage treatment plant away from estuary. 

Step 3 Stabilise the coastline by construction of the groynes and 
breakwaters. 	Limestone from local sources will be imported to 
the development site via the eastern approaches. 

Step 4 Excavate and construct the main harbour. 	The task will involve 
substantial earthmoving works using conventional equipment and 
groundwater dewatering as far as practical, then finishing off with 
a floating cutter section dredge. 	The material excavated from 
the harbour will be used to reconstruct the beach in front of the 
development site and also to nourish beaches east of the 
development site that otherwise would be starved of sand trapped 
by the western breakwater. The excavated material is dune sand 
and will provide ideal beach sediment. 	All materials excavated 
from the development site will be used either for beach 
reconstruction/nourishment or as fill to raise the site to the 
required level. 	No waste material will be generated and it will 
not be necessary to import fill material. 

Step 5 Progressively establish the village centre, 	the marina and 
associated infrastructure and the beachfront tourist resorts. 

Step 6 Progressively excavate waterway channels and develop adjacent 
residential lots and group marinas to keep ahead of demand for 
properties. 	Development will progressively move south and finally 
to the southwest. 

4.3 	AUXILIARY SERVICES 

The development will be deep sewered throughout. A new sewerage 
pumping station will be constructed on a site yet to be selected. Potable 
water will be supplied from existing deep groundwater resources but will 
require extension of the Busselton Water Boards licensed area. Ample 
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supplies are available. Power will be supplied to the development via an 
underground reticulation network. 	Roads will be constructed to the 
specification and approval of the Local Authority. 	Stormwater drainage 
will be collected from the road system and passed through two separate 
trapping systems prior to discharging into the waterways via a number of 
evenly distributed outlets. The trapping systems will remove debris and oil 
contaminants from the runoff. 

4.4 	LAND TRANSFER 

The following land exchanges are proposed (Figure 3): 

the Waterfowl Conservation Area (113ha) will be transferred to the 
Crown; 

the harbour and waterways (44.4ha) will be vested in the Crown; 

a new 50m wide ocean foreshore reserve will be created and 
vested in the Crown; 

existing roads (Layman and Geographe Bay Roads) plus the 
remnants of the existing foreshore reserve will be transferred to 
the Proponent. 

4.5 	TIMING 

The Proponent proposes to commence construction as soon as the necessary 
approvals are obtained. A five year construction programme is envisaged 
based on the currently anticipated rate of sales. 

5.1 	BACKGROUND AND IDENTIFICATION OF POTENTIAL ISSUES 

The potential environmental issues associated with this project have been 
thoroughly researched. A detailed NOl was produced in 1983 and reviewed 
by relevant government departments including the EPA. 
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The major environmental concerns identified at that time were as follows: 

the effect of harbour breakwaters on coastal stability in the 
vicinity of the project and Busselton; 

the effect of the project on flood control in Busselton; 

the effect of the project on the Vasse Estuary and particularly 
the waterfowl component of the proposed Vasse-Wonnerup Regional 
Park; 

the effect of the project on the adjacent community in terms of: 

- economic cost, 

- inconvenience during construction, 

- public access, 

- public health 

Subsequently, additional investigations have been initiated by both the 
client and various government departments into environmental aspects 
associated with the project. These investigations include: 

Leeuwin-Naturaliste Region Plan by the State Planning Commission 
(SPC); 

o 	coastal processes by the DME-I 

evaluation of impact of development on Geographe Bay by the 
EPA; 

flood study by WAWA. 

As a consequence of preliminary environmental scrutiny already conducted 
the revised Port Geographe development has been designed to ensure 
minimal adverse impacts and yet provide the local community with a much 
needed facility at minimum cost to the community and state. Much of 
the design is contained within the environmental management programmes 
referred to in the previous section of this summary. 

21.09.88 
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5.2 	EFFECT ON THE PHYSICAL ENVIRONMENT 

Construction of the project will modify the topography of the locality by: 

emplacement of four breakwaters; 

excavation of a navigable water channel in the site; 

beachfront land reclamation; 

placement of approximately 1,650,000 cubic metres of fill on the 
estuarine flats component of the project. 

The effect of the breakwaters on coastal processes will be to act as a 
barrier to longshore sediment movement. 	The potential for coastal 
instability however, will be minimised through implementation of the 
Coastal Management Programme referred to previously: 

initially (first five years) nourish downstream beaches ie on the 
eastern side of the entrance with sand material won from 
excavation of the harbour and waterways; 

subsequently, bypass sand via dredge and pipeline from the west 
side of the harbour to the east side of the project. investigations 
by DMH confirm that on average approximately 50 000 cubic 
metres of sediment will need to be bypassed in this way as and 
when required; 

Engineering investigations confirm that a sand bypass operation is feasible 
and also that the large volumes of seagrass wrack which accumulate on 
the beaches at times will not interfere with sand bypass operations. 

The project will not increase 	the risk of flooding in Busselton. The levels 
in 	the development are 	such 	that 	storm 	surge will not break through the 
waterways 	into 	the 	Vasse 	estuary. 	In addition, WAWA have advised 	that 
projection of the development onto 	the estuarine 	flats of the Vasse flood 
plain 	does 	not 	constitute 	a 	flood 	risk to 	Busselton 	as it 	does not 	impair 
the drainage function of the estuary. 

iRs1I:B] 
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Local sea water quality is not expected to deteriorate as a result of the 
project. 	Localised turbidity will however occur during the construction 
period as a result of: 

groyne emplacement; 

harbour dredging; 

disposal of dewatering liquids. 

This will be a temporary and relatively short-term event and is unlikely to 
adversely affect seagrass communities which are located some 500m 
offshore. 

Water quality within the harbour and waterways will be much the same as 
that in nearshore waters of the bay. Adequate flushing will be provided 
by tidal and wind-induced mixing of the water mass. The Port Geographe 
management programme will ensure minimal entry of nutrients to the 
waterbody. 	The project will also be deep sewered with domestic waste 
treatment offsite. 	The management programme will also incorporate 
removal of litter and floating debris as appropriate. 

Seagrass wrack accumulation may occur seasonally on the groynes and 
breakwaters but will be dispersed naturally by wave action. 	Wrack 
accumulation within the harbour will be monitored and if necessary 
removed. 

Neither the surface hydrology nor the groundwater hydrology of the estuary 
and 	estuarine flats 	will 	be 	affected by 	the 	project. 	Stratigraphic 	and 
hydrogeological investigation 	show that 	there 	is 	little 	likelihood 	that 	the 
waterway will either 	contaminate the freshwater of the estuary, 	or enable 
the 	freshwater to 	drain 	out 	of the estuary 	via 	subterranean 	connection. 
Furthermore, should 	any 	sign of contamination 	be 	discovered 	during 
monitoring an impermeable membrane seal can be 	used 	to 	isolate 	the site. 

Groundwater resources within the coastal dunes are small and shallow. 
Localised resources in the vicinit.v of the project may be depleted during 
construction as a result of excavation and dewatering operation. The area 
affected by groundwater drawdown will largely occur on the development 
land. 	Groundwater depletion will only be a short-term event and once 
harbour walling is completed, the resource will naturally recharge. 
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5.3 	EFFECT ON BIOLOGICAL ENVIRONMENT 

The project will alienate the following quantities of habitat/assemblage 
groups (Figure 5): 

3.9ha of nearshore shallow subtidal sand; 

51.5ha of grazed peppermint woodland on coastal dunes; 

109.5ha of degraded grazing land. 

The 	loss 	of 	3.9ha 	of nearshore sands 	will not 	adversely 	affect 	the 	fish 
nursery values of Geographe Bay and 	will be more than compensated for 
by 	the provision of a substantial area of sheltered shallow 	water habitat 
within 	the development. Experience gained from the Waterways Mandurah 
development has shown that 	the waterways will provide 	additional 	nursery 
habitat for juvenile fish and crustacea. 

The 	loss 	of 	51.5ha 	of peppermint 	scrub on 	the 	coastal 	dune 	habitat 	is 
perhaps the major adverse impact of the proposed development. 	Not only 
is 	this kind 	of habitat declining in 	abundance in 	the Busselton region, but 
it 	also supports 	an 	unknown 	number 	of the 	gazetted 	Western 	Ringtail 
Possum. Whilst 	there is 	little 	that 	can be done 	to preserve 	the habitat 
as 	the land 	is 	already zoned 	residential, the possums will be trapped and 
relocated elsewhere. 

The loss of some 109.5ha of estuarine flat is unlikely to markedly affect 
the carrying capacity of the estuary for waterfowl studies conducted by 
the Proponent show that the bulk of the estuarine flat habitats which will 
be permanently alienated by the development are: 

not a significant proportion of the total area of similar habitat 
available in the region; 

not used intensively by a wide range of waterbirds for either 
feeding or breeding purposes; 

not supportive of any species of wetland birds declared "rare of 
otherwise in need of special protection; 

21.09.88 
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not supportive of significant numbers of birds of high local 
conservation status such as the Black Swan, Great Egret and 
Yellow-billed Spoonbill; 

not in a condition such that it could be described as anything 
other than of minimal conservation value. 

The loss of 9.3ha of samphire flat is a relatively small area taken as a 
proportion of the total conservation area involved in the project. 

The areas of the estuary which regularly support the greatest abundance of 
waterfowl are located in the vicinity of: 

the mouth of the Sabina and Abba River; 

the samphire and sedge flats, ponds and islands which occur on 
Giles property; 

the areas which hold water the longest during summer ie: 

- 	the narrow channel east of the Cues property, 

- 	the large bay between the Abba and Sabina Rivers, 

- 	the pools along the southern boundary of the development. 

Therefore the removal of the estuarine flats is considered of little 
ecological significance and is most unlikely to result in a detectable 
reduction in waterfowl abundance or diversity in the estuary. 

The above impacts will result solely from the habitat modification. Other 
impacts are possible as a result of normal operation of the development 
subsequent to completion of construction and the imposition of a relatively 
large resident population into the area. 	Communications with the 
Department of Conservation and Land Management (CALM), have identified 
the following additional concerns regarding the effect of the development 
on the conservation value of the estuary for waterfowl: 

the potential effects of disturbance of avifauna by a nearby 
residential population; 

the potential effects on waterfowl food stocks of insect pest 
control measures which may be requested by a nearby residential 
community; 

21.09.88 
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Each of the above concerns has been investigated and the following 
resolutions are proposed: 

Disturbance to waterfowl from a nearby residential community is most 
unlikely to cause reduced •abundances and diversity of waterbird species 
using the estuary. 	Much of the available information on this topic 
indicates that the availability and biological productivity of suitable 
nesting, feeding and roosting habitat is of more concern to waterbirds than 
the level of non-life threatening disturbance to which they are exposed. 
Numerous examples of this are evident throughout the metropolitan area of 
Perth. 

However, to ensure that disturbance to the waterfowl using the estuary is 
kept to a minimum, the proponent will implement the Vasse Waterfowl 
Conservation Area Management Programme. 

The need for insect pest control measures which affect waterfowl food 
stocks has not yet been established. The two potential nuisance organisms 
are mosquitos and non-biting midges. 	Busselton Shire Council do not 
consider mosquitos or midges to be a major nuisance or public health 
problem in the Busselton area. 

It is recognised, however, that the project will place a human community 
close to potential mosquito and midge breeding areas and this may result 
in pressure to control the insects at the larval stage rather than at the 
adult stage as occurs at present. Should such pressure eventuate it would 
be necessary to ensure that the juvenile waterfowl using the estuary for 
the nursery purposes were not adversely affected through the loss of 
invertebrate food stocks which can be decimated through inappropriate use 
of insect larvicides. Techniques for larval control of insect pests do exist 
that are compatible with preservation of ecological values of wetland. 
However, such techniques need to be designed and based on information 
regarding the location of breeding sites and the population characteristics 
of the nuisance insect. 

Thus in order to firstly determine whether or not a potential insect pest 
problem exists, and secondly to enable design of an appropriate control 
method if a potential problem is found to exist, the proponent has 
initiated field investigations into the population characteristics and breeding 
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location of both mosquitoes and midges in the Vasse Estuary. 	The 
investigations were initiated in July 1988 and preliminary reports and 
findings are due in December 1988. 

Another potential effect of the increased population pressure locally will 
be to increase fishing pressure on local fish stocks. However this is likely 
to occur as a result of natural population growth whether or not this 
project proceeds. 	Increased fishing pressure, however, will be more than 
compensated for by the provision of substantial additional fish and crab 
nursery areas within the sheltered waters of the development. No adverse 
impact on fish stocks can be attributed solely to the development. 

5.4 	EFFECT ON SOCIAL ENVIRONMENT 

The project will provide substantial benefits to the local and regional 
community at no cost to local ratepayers or the State and with minimal 
adverse impacts. 

At the local scale, land use will change from urban residential and rural 
to waterway residential, tourist, commercial and boating facilities. As a 
result, there will occur a major change in landscape and aesthetics. 
Whether this change is adverse or beneficial will depend largely on 
individual perspective. However, the Proponent, via the architect, has 
proposed a design that will blend the project in with both the low-lying 
landscape and the historical architecture of the region. 

An adverse impact of the project will be the encroachment of the 
development onto the area defined by CTRC (1976) for management as a 
regional park for the conservation of waterfowl. 	This encroachment is 
unavoidable because development of this land area is necessary, firstly to 
ensure the economic viability of the project, and subsequently to annually 
fund the various environmental management programmes which will be 
implemented. As pointed out above, the effect of this encroachment on 
both the physical and biological environments of the estuary are not 
substantially adverse and are compensated by the proposed Waterfowl 
Conservation Area. Thus the cost to the community will be the loss of 
some 113ha of rural landscape and farming land on which there are 
presently no management controls, but the compensation will be increased 
access to the estuary plus the Waterfowl Conservation Area managed in 
perpetuity for the waterfowl conservation. 
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The project will also provide improved access to the beachfront in the 
vicinity of the development site. 	At present, access is restricted as a 
result of coastal erosion at the site. 	The project will reclaim the land 
lost to the sea and provide beachfront public facilities. 

Traffic flow into and out of East Busselton will also be markedly improved 
as a result of realignment of Layman Road and its integration into the 
Councils planned eastern distributor road system. 

Local users of the small ground water resource beneath the coastal dunes 
will not be adversely affected by the project in the long term. Land that 
may be affected by saltwater intrusion is not presently developed. 

During construction, local residents in East Busselton may be 
inconvenienced at times by noise associated with traffic movements and 
earthmoving activities on site. However, on-site management programmes 
will ensure that any inconvenience is restricted to the minimum 
practicable. 

At the regional scale the project will provide substantial economic and 
community benefits through the provision of: 

harbour and boating facilities; 

new residential and recreational opportunities; 

tourist accommodation and attraction; 

waterfront conservation and eduction facilities; 

an estuary management plan; 

short and long-term employment opportunities; 

0 	additional fish and crab nursery grounds. 
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A number of local industries 	will 	benefit 	as 	a 	result., 	not 	the least 	of 
which 	will 	be the growing 	tourism 	industry. 	This 	industry 	will benefit 
from 	the provision of an 	all-season 	tourist 	attraction 	in 	the 	form of both 
the 	harbour village and 	the 	Waterfowl 	Conservation 	Area. Tourist 
accommodation will also be increased. 

The fishing and boating industry will benefit by the provision of a safe 
harbour and marina facilities, thereby allowing both industries to expand. 
The harbour will also provide increased tourism by allowing the extension 
of the west coast "Oceanway which exists between Geraldton and Bunbury 
harbours. 

The local building industry will also benefit by the provision of 
employment and service opportunities. 

No adverse economic impacts are envisaged. The only way in which such 
impacts could arise is if the State or local ratepayers have to contribute 
financially to the management of the project, particularly its regular sand 
bypass costs. This will not eventuate however, since management of the 
development will be funded by the user. 	This will be achieved via the 
imposition of a financial levy on residents within the development 
boundaries and through fees raised from boat launching and mooring. 

Therefore, no major negative impacts on the social environment are likely 
and substantial positive economic impacts will accrue both locally and 
regionally. 

MMIKOMMIt 

The four management programmes proposed for ameliorating environmental 
impacts and their objectives have been defined previously. 	This section 
summarises details of funding and identifies the authorities responsible for 
ensuring the successful achievement of management objectives for each 
programme. 	The various commitments and responsibilities will be defined 
in the Proposed Agreement which is presently being negotiated between the 
Proponent, the State and the Shire of Busselton. 
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6.1 	PORT GEOGRAPHE MANAGEMENT PROGRAMME 

a 	The Proponent 

The Proponent will be responsible for funding all aspects of the 
management programme as detailed in the ERMP. 	After five 
years certain management aspects will revert to the local 
authority and the State. 

b 	Harbour Lessee 

The 	harbour manager 	will 	be 	responsible 	for the 	day to day 
management of 	the 	harbour 	and 	waterways 	and for the 
maintenance and 	monitoring 	programme. 	It 	is anticipated that 
Marine 	and Harbours 	will 	become 	the 	harbour manager and the 
basis 	of 	this management 	will 	be 	covered by 	the Proposed 
Agreement. 

c 	Shire of Busselton 

Upon completion of the Project the Shire of Busselton will be 
responsible for the management of public roads, Public Open 
Space, Foreshore Reserves and normal ratepayer services. 

d 	State Government 

Under the terms of the proposed agreement the responsibility for 
sand bypassing and waterways management will revert, subject to 
detailed arrangements being finalised in the Proposed Agreement, 
to the State after a period of five years. 

6.2 	COASTAL MANAGEMENT PROGRAMME 

The Proponent will be responsible for initial beach nourishment and 
subsequently for sediment bypass for five years until responsibility is 
assumed by the Department of Marine and Harbours. 
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Funding will initially five years) be the responsibility of the Proponent. 
Subsequently sediment bypass will be undertaken, subject to detailed 
arrangements being finalised in the Proposed Agreement, using funds 
generated by the financial levy applied to the development and from 
harbour fees. 	The method of achieving this will be defined by the 
Proposed Agreement. 

6.3 	WATERFOWL CONSERVATION AREA MANAGEMENT PROGRAMME 

The Proponent will be responsible for funding: 

construction of the study centre to a value of $100,000, 

construction of the moat and drought refuge lakes, 

construction of the perimeter fence, 

destocking the properties, 

land transfer of the conservation area to the State (113ha). 

The State Government will be responsible for staffing the centre with 
persons suitably qualified to both manage the park and public, and educate 
the public on the conservation values of the wetland. 

6.4 	ESTUARY MANAGEMENT PROGRAMME 

The State Government, through the EPA, would manage the programme of 
investigations through a Steering Committee constituted of representatives 
of the Proponent, Busselton Shire and appropriate Government Departments. 
The funding commitment by the Proponent is restricted to $40,000 per 
annum for two years. 	In the meantime, the Proponent has already 
initiated investigations into the population characteristics of potential insect 
pests in the estuary. 	This part of the study will be funded in total by 
the Proponent. 
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The proposed development has been thoroughly researched over the past 
five years. 	It has undergone preliminary environmental scrutiny via a 
detailed NOl which was commented upon by appropriate Government 
departments in 1985. Subsequent investigations by both the client and a 
range of Government departments have led to the refinement of the 
Project to produce a concept which has been designed to be 
environmentally manageable and responsible. Particular attention has been 
focused on ensuring that the Project is compatible with the stated 
objectives and recommendations of the Leeuwin-Naturaliste Region Plan. 

Much of the project's environmental acceptability depends on the successful 
implementation of a number of management plans. A prime requisite for 
management is the provision of funds to both establish the management 
programmes and subsequently to support them. 	To achieve this funding 
security, it is necessary to have access to as large a catchment of 
user/payers as possible without reducing the natural environmental values 
and aesthetics of the area. 	Hence, the need to develop part of the 
estuarine flats of the Vasse Estuary. 

Development of the flats is recognised as being a potentially negative 
impact of the proposed development. 	However, it is believed that this 
impact will be more than compensated for by the provision of the 
Waterfowl Conservation Area and the Estuary Management Plan. It needs 
to be remembered that: 

the flats are in degraded condition, 

the prime waterfowl habitats will be conserved, 

the present value of the estuary to waterfowl is largely due to 
mans interference with the hydrology of the estuary, 

the estuary is under threat. mainly from intensification of 
agricultural development in the catchmen t, 

no management provision presently exists to safeguard the 
waterfowl conservation values of the estuary, 

retention of the waterfowl as a tourist attraction is a prime 
objective of the proponent. 
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An additional negative impact will be the loss of the peppermint scrub 
habitat and its associated population of Western Ringtail Possums. 	Both 
the habitat and the animal are declining in abundance in the region and 
unfortunately this project will contribute to the decline. 	However other 
coastal stands of peppermint do exist, in better condition than that on the 
development site, which would provide more suitable sanctuary for the 
animals. This impact will be compensated by the Proponent's proposal to 
relocate them. 

Other impacts, such as increased traffic, greater requirement for 
community services, are a natural function of population growth and would 
apply to any development in the Busselton region. 

The project will be funded on a user-pays' principle at no cost to the 
State or the local community. 

In addition, the following benefits will accrue to both the local and 
regional community: 

the 	provision of 	a 	much 	needed 	harbour 	and 	public 	boating 
facilities, 

the 	provision of a 	major year round 	regional tourist 	attraction 	in 
both the marine village and the Waterfowl Conservation Park, 

the provision of a new residential and recreational opportunities, 

the provision of nddit.ionnl 	tourist accommodation, 

the provision of public access to a much under-utilised estuary, 

the protection of the valuable waterfowl resource, 

the 	initiation of a much needed estuary management plan, 

the provision of new 	fish and crab nursery habitat, 

the 	provision of 	public 	access 	to 	new 	harbour 	frontages 	and 
foreshore 	facilities, 

enhancement through 	management 	is 	made 	possible 	by 	the 
unification of the land ownership under a single owner. 
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These impacts will benefit the regional and local economy through the 
provision of long-term employment opportunities and a major boost to the 
tourism, fishing and construction industries of the region. 

It is therefore concluded that the proposed development can be managed 
to minimise adverse effects on the local environment, and that the local 
and regional community will benefit substantially from the Project. The 
adoption of the management programmes outlined in this report will ensure 
that any adverse effects are minimised. As such it is submitted that the 
proposal is environmentally acceptable. 
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8.0 	STUDY TEAM 

A wide range of studies was undertaken for this ERMP by: 

LeProvost, Semeniuk & Chalmer, Environmental Consultants, 
(Environmental description and impact assessment; coastal, estuarine and 
conservation park management planning, design and production of ERMP) 

Russell Taylor and William Burrell, Consultants in Town Planning and Civic 
Design, 
(Project planning and design, land use study, community needs) 

Philip Cox, Etherington, Coulter and Jones, Architects and Planners, 
(Vasse-Wonnerup Conservation Park concept plan, architecture of Port 
Geographe) 

Port and Harbour Consultants Pty Ltd, 
(Harbour concept and coastal management) 

Riedel & Byrne, Consulting Engineers Pty Ltd. 
(Physical and engineering studies related to sand bypass, water quality, 
flood control, breakwater and wall construction and the greenhouse effect) 

Janet Gilchrist Town Planner and Urban Geographer, 
(Retail study, demographic study) 

Airey Ryan and Hill, Consulting Civil Engineers, 
(Traffic studies and services) 

Ninox Wildlife Consulting, 
(Waterfowl and wildlife surveys) 
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Allen Wilson, Town Planner, 
(Project Agreement) 

Rockwater, Hydrogeologists, 
(Groundwater use, impact and supply studies) 

Studies currently proceeding as part of the Environmental Management 
Programme are being conducted by:- 

Tract Landscaping Consultants, 
(Landscape design and costings for management of Public Open Space and 
construction areas) 

Ninox Wildlife Consultants, 
(Waterfowl use of conservation zone and management recommendations) 

Tony Wright, 
(Mosquito population characteristics, Vasse Estuary) 

Jenny Davies, 
(Midge population characteristics, Vasse Estuary) 
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Plate 1: 	Shoreline of development area looking east from base 
of Guerin Street groyne. Note steep beach slope and 
presence of eroded road base material in mid ground. 

Plate 2: 	Beachnidge dune zone with Peppermint and Acacia 
shrubland following bushfire. 
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Plate 3: 	Estuarine flat grazing area typical of the development 
zone. 

-_----- 	 - 
- 	-T 	 -'-:;; 	•. .----_-. •-- 	 _a 

'- 

Plate 4: 
	

Estuarine samphire and sedge located within proposed 
conservation zone. 



Plate 5: 
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Estuarine flats area showing effects of different land 
management practices. 
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Plate 6: 	Tide/flood gate located on entrance to Vasse Estuary 
to prevent entry of seawater. 
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