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INVITATION
The Environmental Protection Authority (EPA) invites people to make a submission on this
proposal.
The Public Environmental Review (PER) has been prepared in accordance with Western
Australian Government procedures. The PER proposes the rezoning of land and the
development of a Marina Complex in the City of Bunbury. The report will be available for
public comment until.25 September 1992.
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 public submissions.

Why write a submission?
A submission is a way to provide information, express yopur 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 your 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
top reduce the workload for an individual or group, as well as increase the pool of ideas and
information. If you form a small group (up to 10 people) please indicate all the names of the
participants. If your group is larger, please indicate how many people your submission
represents.

Developing a submission
You may agree or disagree with, or comment on, the general issues discussed in the PER 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 PER:
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 ponits so that issues raised are clear. A summary of your submission is
helpful;
refer each point to the appropriate section, chapter or recommendation in the PER;
if you discuss different sections of the PER, keep them distinct and separate, so there
is no confusion as to which section you are considering;
attach any factual information you may 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 submission is: 25 September 1992
Submissions should be addressed to:
The Chairman
Environmental Protection Authority
Westralia Square
38 Mounts Bay Rd
PERTH WA 6000
Attention: Mr Ron Van Deift

BUNBURY HARBOUR
CITY REDEVELOPMENT
Rezoning and
Marina Complex
Public Environmental Review

Prepared by: Waterways Commission
Jardine House
184 St Georges Terrace
Perth WA 6000
Ph (09) 321 8677
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Ph (097) 91 2000
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1.0 Summary
1.1 The Proposal
The South West Development Authority proposes to develop an area of land in central Bunbury
for tourist/recreational, commercial and residential purposes. Development is to be in
accordance with the recently prepared Bunbury Harbour City Redevelopment Plan and
coordinated by the Bunbury Harbour City Development Implementation Committee. The plan
allows for the revitalisation and enhancement of land currently used for port and industry related
uses. As part of the plan a Marina Complex is also proposed for Casuarina Harbour.
The aim of the proponent is to enhance the existing character of Bunbury by altering the existing
port oriented focus of the city to one oriented towards tourist/recreational, commercial and
residential purposes. It is expected that the development will accelerate economic and social
growth for Bunbury, promote the city as a dynamic regional centre for the south-west and
provide an urban alternative to Perth.
In the long term the Bunbury Harbour City Redevelopment Plan will include the relocation of
the petroleum storage facilities and the wastewater treatment plant to allow for the development
of land for tourist/recreational, commercial and residential purposes.
To enable the implementation of the redevelopment plan an amendment to the City of Bunbury
Town Planning Scheme No. 6 is required. This will facilitate the development of the subject
land for the proposed land uses. This PER addresses the environmental impacts of the rezoning
of land within the study area from current uses to Special Use (Bunbury Harbour City) Zone
and the construction and operation of a Marina Complex in Casuarina Harbour. The proposal
will provide:
Land available for a mix of tourist/recreational, commercial and residential purposes in
close proximity to the Bunbury CBD.
Marina with 70 serviced boat pens and four lane public boat ramp with further boat
pens as required.
Marina Complex including a mixture of commercial and hospitality leasehold lots.
Improved recreational access to beaches and waterways.
The Marina Complex will be constructed in three stages outlined below:
Stage 1 Launching ramp and 70 serviced pens.
Stage 2 Groynes, marina carparking and additional pens.
Stage 3 Land reclamation, commercial leasehold lots and new
beach.
Implementation of the redevelopment plan will be coordinated by SWDA. A Cabinet Minute
dated July 13 1987 gave a clear directive that following the proposed rezoning the land would
be placed under the control of SWDA. The Department of Marine and Harbours will hold
vesting for the harbour reserve currently vested in the Bunbury Port Authority including the sea
bed of Casuarina Harbour, a portion of Koombana Bay and the surrounding land (refer Figure
2). SWDA will have control of all other rezoned land and will coordinate its development.
1

1.2 Alternatives Considered
The Bunbury Harbour City Redevelopment Plan is the result of analysis and review of a
number of studies. Through extensive public consultation development and modification of the
plan has occurred so as to best suit the requirements and expectations of the people of the
Greater Bunbury Area. During the development of the plan a number of alternative land use
options for the site were considered. These include the following:
Residential only
Port Expansion
No development
A number of alternatives of scale for the development were also considered. These include:
Tourist/recreational, commercial and residential development without Marina Complex
Marina Complex only
Social impact studies were carried out to determine the requirements of the community of
Bunbury (.The tourist/recreational, commercial and residential mix of land use was found to
cater most effectively for community needs.
Studies were carried out to determine the environmental impacts of the proposal including
studies:
industrial risk assessment;
surface and groundwater studies;
assessment of physical and biological characteristics;
historical significance of the area and;
coastal processes and shoreline stability of the marina site including hydrodynamic
modelling of the flushing characteristics of the area;
As a result of these studies the Bunbury Harbour City Redevelopment Plan and this proposal
for the rezoning and Marina Complex were finalised.

1.3

Existing Environment

The subject land is located adjacent to Koombana Bay and north of the Central Business District
of Bunbury. The land fronts the Casuarina Harbour and is in close proximity to Leschenault
Inlet.
Growth and redevelopment of the Bunbury area has resulted in the loss of most of the natural
vegetation in the area. As a consequence little fauna inhabit the area. The biological environment
of the site is considered to be highly modified. A System 6 conservation area is located close to
the site which supports a unique mangrove community and a large number of waterbirds.
The aquatic environment of Koombana Bay, Casuarina Harbour and Bunbury Outer Harbour is
relatively sparse. Little seagrass is evident and the sea floor is generally barren of living

macroscopic vegetation. Crabs and various species of fish are found in the waters of
Koonibana Bay and Bottlenose Dolphins frequently visit the area.
Water quality of the marina site is representative of a marine environment with a freshwater
inflow influence. The site is protected from the west south-west to the west by the Casuarina
breakwater and provides the only area sheltered from ocean swells between Mandurah in the
north and the Busselton - Dunsborough Coast in the south.
Existing land uses on the land proposed for rezoning include port and industry related uses. The
land is currently occupied by petroleum storage facilities, a wastewater treatment plant and rail
infrastructure. The Bunbury Outer Harbour os used for a variety of port activities including the
loading of mineral sands.
Historically Bunbury has been a port related city. Consequently the visual amenity of the city's
central area is relatively low as a result of these facilities. There is a recognised need in the
Bunbury area for facilities to cater for the growing population and in order for Bunbury to
operate as a regional centre. An identified need for boating and recreational facilities, with
respect for improved access and enhancement of foreshore areas also exists.

1.4 Environmental Impacts and Management
The rezoning and development of the Marina Complex will have a range of environmental
impacts some of which are beneficial and some of which are adverse impacts. Tables 1 to 7
overleaf outline the environmental impacts of the various aspects of the proposal. The outline
gives a summary of both beneficial impacts and adverse impacts and the management strategies
proposed to ameliorate adverse impacts.
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Proposed Rezoning
Table 1:

Predicted Beneficial Impacts of the Rezoning
on the Existing Environment

Benefit

Probability

Significance

How benefit will be
achieved

Social Environment
Zoning which is Inevitable
compatible
with
regional planning and
the
long
term
revitalisation of the
City of Bunbury as an
attractive
and
functional regional
centre.

High

Rezoning from port and industrial
zoning to Special Use ( Bunbury
Harbour City) Zoning.

The development of Inevitable
land uses which will
benefit the visual
amenity and provision
of
community
services. Continuation
of existing land uses
in
alternative
locations.

High

Rezoning allowing residential and
tourist land uses . Development of
land for these purposes. Relocation
of existing land uses.

The development of
land uses which will
benefit adjacent land
uses.

Inevitable

High

Development of land for
residential and tourist purposes
attracting more people and
business to the Central Business
District.

Provision of a more
diverse and a larger
range of community
services and facilities,

Inevitable

High

Proposed zoning will allow the
development of more community
services and facilities than present
port related zoning. These services
and facilities will be incorporated
into future development.

Provision of new
Inevitable
public recreation
opportunities, facilities
and areas.

High

Rezoning will allow a greater
number of recreational
opportunities in the Bunbury area.
Future development will include
expansion of recreational
opportunities etc.

Improved visual
amenity for the area.

High

Rezoning will allow the
development of land uses which
are more visually appealing than
present port activities.

Inevitable

Table 2:

Predicted Adverse Impacts of the Proposed Rezoning
on the Existing Environment

Impact

Probability

Significance

Management Action
Required

Physical Environment
Nature of subsequent
Cannot be
development,
determined
___________
Biological Environment

Cannot be
determined

Significant future developments on
the rezoned land to be referred to
the EPA for consideration.

Increased human use
affecting regional
Conservation,

Low

Medium

Preparation of educational
information to raise public
awareness regarding use of the
environment and protection of
conservation values.

Increased human use
affecting conservation
areas.

Medium

Medium

Retention of high value sector of
the System 6 Area C58 for
conservation, education and
recreation in accordance with a
management plan. Preparation of
educational leaflets.

Low

Medium

Liaise with operators of mineral
sands loading facilities to reduce
dust emissions.

Medium

High

Design and set back residential
areas along Casuarina Drive to
minimise noise to levels acceptable
to the EPA.

Increased pressure on
road systems and
transport,

Medium

High

Upgrading of road systems,
incorporation of car parking
facilities into future developments.
Upgarding of Koombana Drive
when necessary.

Increased need for
public access.

High

Medium

Provision of dual use path systems
in all future developments.

Increased use of
foreshore areas.

High

Medium

Incorporation of road reserve into
Reserve Pt 18574 to increase
foreshore area. Management of all
other foreshore areas according to
management plans providing for
public access and protection of the
environment.

Disturbance to historic
sites.

Low

High

Social Environment
Dust from port
activities affecting
proposed residential
areas.
Traffic noise from
port activities affecting
proposed residential
areas..

[Protection by incorporation into
future development.

Table 3

Predicted Adverse Impacts of the Existing Environment
on the Proposed Rezoning

Impact

Probability

Significance

Management Action
Required

Social Environment
Industrial rsk
Inevitable
restricting development
for residential
purposes.

High

Development will not occur in
high risk areas until risks are
removed to the satisfaction of the
EPA. Relocation of high risk
activities will be referred to the
EPA for consideration.

Odour from wastewater Inevitable
treatment plant
affecting residential
areas.

High

Development will not occur within
the buffer zone set by WAWA.
Short term relocation of wastewater
treatment plant to a site which is to
the satisfaction of the EPA.
Residential development will only
occur on this land once relocation
has occurred.

Proposed Marina Complex - Construction
Table 4

Predicted Adverse Impacts of Construction of the Marina
Complex on the Environment.

Impact

Probability

Significance

Management Action

Physical Environment
Modification of
land form.

Inevitable

Low

Filling will only occur to a level
necessary for engineering
purposes.

Soil instability.

Inevitable

Low

Soil stabilisation by watering
followed by either sowing sterile
grasses or hydromulching as soon
as possible.

Water quality increase in local
turbidity.

Inevitable

Low

Design of marina to maximise
flushing. Construction carried out
during normal working hours to
allow 16 hours for plume to
disperse. Specifying clean filling
sand and containment within bund
where necessary.

Groundwater
drawdown.

Low

Low

Dewatering kept to minimum.

Waste generation

Inevitable

Low

AU liquid and solid waste to be
disposed of to an appropriate tip in
accordance with City of Bunbury
Regulations. No wastes to enter the
water.
Portable toilets to be provided.

Removal of existing
terrestrial flora,

Inevitable

Low

Revegetation of site with native
species. Fauna habitat will be
created by revegetation.

Blasting affecting
dolphin communities,

Low

Medium

Consultation with CALM to
determine most appropriate time
of day to carry out blasting.

Dust affecting public
roads and residential
areas.

High

Low

Trucks to be covered, sand
stockpiles to be kept damp and
sand barriers to be erected.

Noise and vibration.

High

Medium

Plant and equipment to be fitted
will effective noise emission
controls. Construction hours to be
to the satisfaction of relevant
authorities. Construction traffic to
be restricted to hours between 6
am and 12 pm and noise level not
to exceed 62 d(B)a. All
construction activities to be
monitored for ground vibration.
Blasting will use appropriate
technology, be restricted to
daylight hours and comply with
the requirements of relevant Acts.

Public access to
construction site
affecting public safety.

High

High

Fencing and appropriate signage
to be erected at access points. Use
of appropriate traffic management
techniques.

Disturbance to historic
sites.

Low

High

Immediate consultation with WA
Museum should any artefacts, ship
wrecks or sites of Aboriginal or
European significance be located
during construction.

Biological Environment

Social Environment

Proposed Marina Complex - Operational
Table 5:

Predicted Beneficial Impacts of the Operational Phase
of the Proposed Marina Complex on the Environment

Benefit

Probability

Significance

How benefit will be
achieved

Biological Environment
Increase in terrestrial
native flora and new
habitats for native
fauna.

High

Medium

Landscaping and revegetation with
native species in accordance with a
landscape master plan.

Provision of new
aquatic faunal
habitats.

High

Medium

Provision of new causeway, jetty
piles and protected waters which
provide an excellent habitat for
aquatic fauna.

Increase in public land High
and waterway usage.

Medium

Provision of safe boating facilities,
waterside retailing and restaurant
facilities, boardwalks and beaches.

Increase in Bunbury's
appeal for boating.

Inevitable

High

Provision of boating facilities
including launching ramp, boat
pens. Provision of navigation aids
to ensure safety of boating public.

Increase in
community services
and facilities.

Inevitable

High

Provision of public boat ramp,
boat pens, retail outlets.
carparking, public access, and
recreational facilities.

Increase in
recreational
opportunities and
facilities.

Inevitabe

High

Provision of recreational facilities
including beaches, foreshore areas,
a yacht club area, pleasure boat
pens, dual use paths and a
recreation fishing jetty.

Increased public
access.

Inevitable

High

Provision of a dual use path
system, vehicle car parking and
boat launching ramp and service
jetty for water borne access.

Increase in visual
amenity.

Inevitable

High

Transformation of area from port
related activities to attractive
Marina Complex. Design of
marina to take account of building
design and materials, scale and
form and landscaping to create an
appealing setting

Social Environment

Table 6:

Predicted Adverse Impacts of the Operational Phase
of the Marina on the environment

Impact

Probability

Significance

Management Action
Req ui red

Physical Environment
Degradation of water
quality as a result of:
(i)Nutrient input
High
from maintenance
of landscaped
areas

Low

Use of low maintenance vegetation
and slow release fertiliser.

(ii)Disposal of
stormwater

High

Low

Contain stormwater on site using
conventional disposal mechanisms.
Minimise drainage outlets and
intercept with silt traps which are
regularly maintained. Location,
design and construction of all
drainage systems to be to the
satisfaction of the EPA and the
City of Bunbury.

(iii)Nutrient input
from sewage

Low

Low

Connect Marina Complex to
reticulated deep sewerage. Provide
a sullage pumpout facility which is
connected to deep sewerage once
70 pens are constructed being
utilised.

High
Heavy metal
and hydocarbon
input from boats
and boat
maintenance areas

Low

Intercept all surface drainage with
silt traps. The marina is designed
to maximise flushing thus
reducing accumulation.

TBT input from
antifouling paints

Low

Low

If boats over 25 in in length use
the marina consult with EPA to
determine appropriate
management procedures.

Low

Low

Occasional
fuel/oil spills

Contingency plans including
emergency procedures and clean
up operations..

Biological Environment
Increased recreational
fishing affecting fish
populations.

Low

Medium

Liaison with the Fisheries
Department to determine degree of
impact. Aid in the preparation of
educational information for the
area.

Medium

Medium

Localised widening and
channelisation of Casuarina Drive
to allow traffic to the Bunbury
Outer Harbour to pass traffic
turning right into the marina and
market access roads.

Social Environment
Increased traffic
visiting the marina
putting pressure on
road systems.

Table 7:

Predicted Adverse Impacts of the Existing Environment
on the Marina Complex

Impact

Transportation of
ammonium nitrate
posing a hazard to the
operation of the
marina.

Probability

Low

Significance

Management Action
Required
Restrict access to the marina
complex in the event that
ammonium nitrate is transported
through the area.

High

1.5 Commitments
The South West Development Authority has made a number of commitments to ensure that the
proposed rezoning is environmentally acceptable. The Department of Marine and Harbours has
been identified as the Waterways Managers for the project and will be responsible for
management of construction and operation of the Marina Complex and has also made a number
of commitments to ensure the environmental acceptablity of the proposal.

1.6 Conclusion
The Bunbury Harbour City Redevelopment is a major initiative towards the revitalisation of the
City of Bunbury. The South West Development Authority and the City of Bunbury consider the
redevelopment to be consistent with future planning for the area. The rezoning has been given
conditional planning approval by the City of Bunbury.
It is concluded that the rezoning of subject land to facilitate the development of
tourist/recreational, commercial and residential development will be of benefit to the community
of Bunbury. The Marina Complex will also provide a facility for the people of Bunbury which
does not currently exist and a waterfront focus for the city.
Environmental impact of the proposed rezoning and Marina Complex can be expected to be
minirnal.The proposed relocation of existing land uses will ensure that this environmental
impact is minimised. Other potential adverse environmental impacts can be successfully
managed by the management strategies outlined in this report.
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2.0 Introduction
The City of Bunbury has undergone substantial redevelopment in recent years. The
construction of a new road entrance to Bunbury via the North Shore along with the removal of
existing rail facilities from the Central Business District (CBD), port expansion in the Inner
Harbour and planned removal of the wastewater treatment plant and fuel storage facilities have
created opportunities for the redevelopment of much of the area north of Clifton Street which
constitutes the land considered in this proposal. Map 1 shows the area under consideration in its
regional context.
The Bunbury Harbour City Redevelopment provides the opportunity to change Bunbury from a
port related industrial city to an attractive regional centre in the south-west.
The overall redevelopment plan is being coordinated by the Bunbury Harbour City
Implementation Committee which comprises of representatives from the State Government
agencies and the Bunbury City Council. The final redevelopment plan is the result of analysis
and review of the major findings of previous studies and developing and/or modifying these so
as they best suit the requirements and expectations of the people of Bunbury.
The plan has been designed so that the waters of Koombana Bay and Leschenault Inlet provide
a focus for the CBD of Bunbury. The plan recognises the need to provide Bunbury with a
unique entry statement which encompasses the overall city theme. It acknowledges the need to
provide recreation, boating, tourism, and residential and essential commercial elements which
will enhance Bunbury as a place to live and visit.
This Public Environmental Review considers two elements of the Bunbury Harbour City
Redevelopment, firstly the rezoning of land to facilitate the land uses outlined in the
redevelopment plan and secondly the development of a Marina Complex in Casuarina Harbour.

2.1 Nomenclature
The Department of Land Administration (Nomenclature Division) has advised that due to the
man-made alteration to the previously termed Leschenault Inlet the small water body abutting
Bunbury centre is to be known as Leschenault Inlet and the main water body, north east of
Bunbury is known as the Leschenault Estuary. This terminology is used consistently
throughout this document. Maps 1 and 2 indicate place names used in this document.

2.2 Proponent
The proponent for the project is the South West Development Authority. The Department of
Marine and Harbours has been identified as the Waterways Managers for the project and will be
responsible for management of construction and operation of the Marina Complex and the
associated commitments made in this report.
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2.3 Background
The Bunbury Harbour City Redevelopment has been proposed in response to a number of
policy decisions regarding development of Bunbury as a regional centre.
The Government's Bunbury 2000 Policy was developed as a step towards improving the
quality of life of the people of the south-west of Western Australia. The Policy specifically
promotes accelerated social and economic growth of the region and the role of Bunbury as the
centre of the region and an urban alternative to Perth.
The first step in implementing Bunbury 2000 was the creation of the South West Development
Authority who through the South-West Strategy provided broad, clear statements of direction
for the Bunbury region.
The South-West Strategy calls for Bunbury to be developed as the south-west's primary
regional centre. This envisages the concentration of administrative, cultural, entertainment and
tourism facilities in Bunbury, to serve both residents and visitors to the region.
Further to these two statements, the Bunbury Region Plan and the City of Bunbury Town
Planning Scheme No. 6 were developed. These both encourage growth and revitalization of
civic and commercial elements of the City. In particular the City of Bunbury Town Planning
Scheme established policies for all land in Bunbury.
Within the study area the scheme specifically provides for the following land use elements:
North Shore
Predominantly for recreation, associated accommodation and commercial uses.
Outer Harbour
Retained for current port uses, with provision for commercial/pleasure craft, and
public access.
Clifton Street
Predominently for residential use with some commercial elements
Central Business District
To be contained generally, south of Clifton Street.
Currently the proposed development is inconsistent with parts of this scheme. The Bunbury
City Council is however supportive of the redevelopment concept and has indicated its
willingness to proceed with rezoning to an appropriate landuse for the area subject to
satisfactory environmental assessment.
The proposed Bunbury Harbour City Redevelopment therefore evolved as an appropriate
response to the general consensus of ideas regarding the direction of development in Bunbury.

2.4 Objectives
The major objective of the Bunbury Harbour City Redevelopment Plan is to enhance the
existing character of Bunbury. In doing this it has aimed at providing facilities which will allow
it to operate as a regional centre for the south-west of the State and give the city a central focus.
In developing the plan the proponent has incorporated social, economic and environmental
needs to identify the most appropriate form of redevelopment for Bunbury.
Development proposed in the plan needed to be consistent with existing planning proposals for
the area, resolve environmental constraints to development and provide for on-going
management of the proposed land use The plan also needed to provide for the relocation of
industrial and port related activities which were found to be inconsistent with the plan's
objectives.
The Bunbury Harbour City Redevelopment Plan identified residential and tourism uses as the
most appropriate forms of land uses needed to revitalise the central city area. This was
inconsistent with the current use and zoning of the area. The objective of the proposed rezoning
is therefore to zone the land so that it is compatible with these identified uses.
The proposed Marina Complex is one of the elements identified in the Bunbury Harbour City
Redevelopment Plan. Its objective is to provide boating facilities currently unavailable in
Bunbury. This objective is consistent with the State Governments policy to promote tourism
and boating facilities in centres along the Western Australian coastline. As a major element of
the Bunbury Harbour City Redevelopment Plan the objective of the Marina Complex was also
to provide a waterfront focus for the central city area.

2.5 Project Outline and Timing
The project comprises the rezoning of land encompassing an area generally north of Apex
Drive, south of Koombana Bay and Casuarina Harbour, east of Victoria Street and west of the
entrance to Leschenault Inlet (commonly known as The Plug). The construction of a Marina
Complex situated in Casuarina Harbour is also considered in this PER. Map 2 indicates the
study area of the PER.
The proposal will provide the following facilities:
Land available for tourist/recreational, residential and commercial purposes in
close proximity to the Bunbury CBD.
Marina with 70 serviced boat pens and four lane public boat ramp with further
boat pens as required.
Marina Complex including a mixture of commercial and hospitality leasehold lots.
Improved access to beaches and waterways.
Individual developments on rezoned land may be subject to separate Environmental Impact
A ssessrnent.
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Construction of the Marina Complex will include a three stage programme. The programme is
outlined below.
Stage 1:

Launching ramp and 70 serviced marina pens.

Stage 2:

Construction of groynes, mariiia carparking and additional pens.

Stage 3:

Land Reclamation and new beach.

2.6 Statutory Requirements and Approvals
Prior to project commencement approvals are sought from the State Government and the City of
Bunbury. The following steps outline the statutory procedure which must be followed:
Submission of PER to the EPA for an eight week period of public review and
comment.
EPA consideration of PER, together with public submissions and advice from
relevant authorities.
EPA recommendation to Government ( via the Minister for the Environment) and
Governments acceptance of these recommendations.
Department of Planning and Urban Development (DPUD) consideration of the
project with advice from relevant authorities.
City of Bunbury determination of the rezoning and amendment to Town Planning
Scheme No. 6.

2.7 Report Structure
This report contains nine chapters which are based on the guidelines provided by the
Environmental Protection Authority. A copy of these guidelines is provided at the back of this
document.
A summary of the aspects of the proposal covered in the document is given below:
a description of the proposal and alternatives considered;
the state of the existing environment of the site and its regional surroundings;
the impacts that the proposal will have on both the local and regional environment
the management and monitoring strategies and the committments made by the
Proponent to ensure environmental impacts are ininimised.
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3.0 Need for the Development
The Bunbury 2000 Strategy specifically promotes Bunbury as a regional centre for the southwest of the State. This promotion together with projected population increases for Bunbury has
identified a requirement to cater for the recreational, residential and tourism needs of a growing
city.
The Bunbury Harbour City Redevelopment Plan caters for this need by providing facilities and
services consistent with the growth of the city as a regional centre. This allows for the
rev italisation of the city centre and an increase in visual amenity of the area.
The site of redevelopment is currently under utilised and visually degraded. Its major land use
centres around the historical port focus of the city. Redevelopment of this area will allow for:

a shift from port oriented activities to human oriented activities which is considered to
be more compatible with the central city location.

an increase in public access, facilities and services for residential and visitor
populations.

an increase in visual amenity.

a boating facility currently unavailable in Bunbury and a water front focus for the
central city.
Without the redevelopment of this site for the purposes outline above the City of Bunbury will
be unable in the future to cater adequately for its growing population.
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4.0 Evaluation of Alternatives
4.1 Alternative Sites
The proponent has not considered alternative sites for the proposed rezoning or Marina
Complex.
The proposed redevelopment evolved from a number of decisions affecting land use in the
Bunbury area. The removal of the rail facilities, the decision to focus port expansion on the
Inner Harbour and the planned relocation of the wastewater treatment plant and petroleum
storage facilities created opportunities for the rehabilitation of the proposed site.
The primary objective of the proposed rezoning and Marina Complex is to initiate the
revitalisation of the form and function of the central city of Bunbury. Hence the proposal was
prompted by the future availability of the proposed site.

4.2 Scale of Development
In developing the Bunbury Harbour City Redevelopment Plan a number of options of scale
were considered.

4.2.1

Tourist/ residential development without a Marina
Complex

This option would include the rezoning and future development of the land component of the
site without the development of Casuarina Harbour as a Marina Complex.
The option was considered to not be taking full advantage of the waterfront location of the site.
The site has the potential to be developed so that Bunbury has a waterfront focus and provide a
boating facility not currently available.
The Western Australian Government has a policy to provide additional boating facilities along
the Western Australian coastline in order to provide safe anchorages and to promote tourism.
Bunbury has been identified as a suitable site to develop such a facility. To develop a tourist
residential development without a Marina Complex was considered to be not fulfilling
Bunbury's and the State's need for such a facility.

4.2.2

Marina Complex Only

This option would include the building of the Marina Complex without the rezoning of
surrounding land. This is considered to not taking full advantage of the development potential of
the site.

The continuation of port related activities in close proximity to a pleasure boat Marina Complex
would place restrictions on the operations of the Marina Complex. These restrictions would be
in the areas of water quality, public access and industrial risk associated with the storage and
transportation of industrial products. This option was therefore abandoned as being
environmentally and socially unacceptable.
The option was also not considered to be consistent with the primary objective of the proposal
to revitalise the central part of Bunbury. Although the Marina Complex would provide a facility
currently unavailable in Bunbury, the visual amenity of the area would not be greatly improved
and there would be nothing to link the Marina Complex to the central city.

4.3 Alternative Uses
The proponent considered other uses for the site. These are outlined below.

4.3.1

Residential Development

This option included developing the subject land solely for residential purposes. It was
considered that this option would not be viable as development of land for residential purposes
without associated facilities would an under utilisation of this valuable site.
The concentration of residential development in the Bunbury region is proposed for outer areas
of the city including Eaton, Australind and south of the Bunbury Bypass. It is considered
inappropriate to place a concentration of residential development in such close proximity to the
CBD of Bunbury. The proposed residential use mixed with tourist facilities and services will do
more to enhance this central location and provide a focus for the city.

4.3.2

Port Expansion

This option included the concentration of port related and industrial activities on the site. This
option was considered to be environmentally and socially unacceptable in such close proximity
to central Bunbury. It is predicted that a concentration of these activities would create problems
with public access, visual amenity and industrial risk would arise.
It is proposed that the Inner Harbour be expanded in the near future to facilitate the
concentration of Bunbury's port and industrial activities. Concentration of these activities in the
Inner 1-larbour is considered to be a more suitable option than concentration on the subject land.

4.3.3

No Development

The subject land is currently used for port related and industrial uses. The majority of the site
has been highly modified by previous human activity and access to the waterfront location is
currently restricted by the nature of the land use.

Failure to develop the site as proposed would mean that the community would not be able to
benefit from the provision of facilities and services associated with a residential/tourist
development. These benefits include the provision of a marina and launching facility currently
unavailable in Bunbury, improvements in public access and visual amenity and provision of
facilities such as restaurants and markets.
In addition the proposed expansion of the Inner Harbour will mean the relocation of many port
related activities from the subject land to the Inner Harbour where a better infrastructure will be
provided. If no development occurs then a large amount of the subject land will become vacant
wasteland which will not create a visually appealing setting for central Bunbury. In addition the
existing risks associated with industrial development near residential areas would remain.
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5.0 Description of Proposal
5.1 The Project Concept
The City of Bunbury has undergone substantial change in recent years. The construction and
removal of certain facilities has created opportunities for redevelopment of areas of the city.
This proposed rezoning is designed to enable future redevelopment of the inner city area. The
theme of the redevelopment is to transform perceptions of Bunbury from a port related industrial
city to an attractive and sophisticated regional centre for the south-west. The overall concept
plan recognises the need to provide Bunbury with a strong and identifiable image.
The proposed Marina Complex provides for the development of Casuarina Harbour for a variety
of uses requiring a protected marine environment. The design separates pleasure and fishing
boats from large commercial vessels which use the Outer Harbour. It is considered that the
complex will contribute to tourist facilities and attractions in the region as well as providing
facilities for local use on a year round basis.

5.2 Rezoning
The proposed rezoning comprises an amendment to the City of Bunbury T.P.S No 6 to rezone
lands within the study area from current uses to "Special Use (Bunbury Harbour City)" Zone.
The design concept envisages long term removal of the petroleum storage facilities, wastewater
treatment plant and all or part of the grain silos. Whilst the ilmenite and commercial fishing boat
facilities will be retained, all other land-based facilities and structures in the Outer Harbour will
be removed.
The rezoning makes provision for specific items of the Bunbury Harbour City Revelopment.
These include:
Boat Harbour
Fishing Industry Facility
Pleasure Boat Marina
Cruising Yacht Club
Harbour Beach Village
Harbourside Lodge
Fisherman's Wharf and Market
Resort Hotel
Holiday Apartments
Residential
Historic Precinct
Tourist Railway
Power Boat Club
Sailing Club
Parks and Recreation

5.2.1

Location

The proposed rezoning comprises the land generally north of Apex Drive, south of Koombana
Bay and Casuarina Harbour, east of Victoria Street and west of the entrance to Leschenault Inlet
(commonly known as The Plug). The proposed Marina Complex is situated in Casuarina
Harbour (Refer Map 2). The area lies to the north of the Central Business District of the City of
Bunbury.

5.2.2 Land Use, Zoning and Tenure
The land proposed for rezoning currently comprises various zones under the City of Bunbury
T.P.S No.6. These include "General Industry", "Port Industry", 'Central Business District","
Communication Reserve (Railway)"and "Park, Recreation Drainage Reserve" and "Special Use
(Caravan Park)" (Refer Map 3).
At present the land is used for a variety of purposes such as fuel storage, port activities and
wastewater treatment. Much of the area is under utiised.
Most of the area encompassed by the Bunbury Harbour City Redevelopment is State
Government owned. Currently it is held in a patchwork of land tenure, including vestment with
the Bunbury City Council, leases to sports clubs, leases to private companies, and controlled by
a number of government departments and agencies (Refer Map 4).
Following rezoning much of the land will be ceded back to the crown and brought under the
control of two agencies, this being the proponent, the South West Development Authority and
the Department of Marine and Harbours. It is proposed the DMH will hold vesting for the
harbour reserve currently vested in the Bunbury Port Authority. This reserve includes the sea
bed of Casuarina Harbour, a portion of Koombana Bay and the land surrounding Casuarina
Harbour (refer Figure 2). In accordance with a Cabinet Minute dated July 13 1987 SWDA will
have control of all other rezoned land and will coordinate its development.
Vesting of land currently controlled by the Bunbury City Council will be rationalised and
negotiations will be held with private enterprise to review and where necessary to terminate their
leases in advance of the due dates.
The land will be subdivided as per the Bunbury Harbour City Redevelopment Structure Plan
November, 1990 shown in Figure 1 and titles issued for each lot. The lots will then be released
for private sector development proceeding in accordance with the redevelopment plan.
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5.2.3

Process and Timing

The process of statutory approvals required to proceed with the rezoning of the subject land is
outlined in Section 2.6. It is proposed that following environmental approval of the rezoning
proposal and consideration of the proposal by the Department of Planning and Urban
Development, Bunbury City Council will initiate amendment to their Town Planning Scheme
No. 6.
Development of the rezoned land will depend on a number of factors. Firstly, the relocation of
facilities currently operating on the land (outlined below) and secondly the planning and
environmental approval of proposed developments. Subject to these two factors and available
funding, work will begin on a staged development programme immediately following rezoning.

5.2.4 Relocation of Facilities
The focus of further port development in Bunbury will be on the Inner Harbour. This provides
the opportunity to dismantle and/or relocate much of the port infrastructure currently in use
around Casuarina Harbour and Bunbury Outer Harbour. This land will then be available for
redevelopment in accordance with the Bunbury Harbour City Redevelopment Plan. Relocation
will be dependant on cost analysis and the identification of suitable alternative sites. The two
major facilities to be relocated are discussed below.
The petroleum storage facility located adjacent to Casuarina Harbour and covering most of
Mariston Hill is operated by Shell, BY and Caltex. The fuel tanks located within the facility
pose an industrial risk to future development of adjoining land. Lease agreements for the land
are due to terminate between 1995 and 2002. Redevelopment of this area, either on completion
of the leases or sooner, will require alternative facilities, preferably in the Inner Harbour.
The wastewater treatment plant is located on the northern side of Marlston Hill. It is operated by
the Water Authority of Western Australia and receives both domestic and industrial waste and
disposes of treated effluent through a short ocean outfall. The nature of the treatment works
necessitates a surrounding buffer zone to prevent conflict with adjacent land use. Current plans
are for the facility to be phased out over a number of years with commencement expected in
1996. It may be possible for relocation to be brought forward and hence make the land available
for redevelopment at an earlier date.

5.3 Marina Complex
5.3.1 Location and Design
The Marina Complex includes a boating facility in Casuarina Harbour and associated facilities
on adjoining land. A location plan of the Marina Complex is given in Figure 2.
The Marina Complex (shown in figures 3,4 and 5) has been designed to provide boat access to
Koombana Bay through a proposed channel and to separate Bunbury Outer Harbour from the
marina by the construction of a new causeway (Refer Figure 2). The design provides pedestrian
access and site facilities to gain maximum benefit from existing landform and structures.

5.3.2 Proposed Land Use and Tenure
After land transfers, the Department of Marine and Harbours will be vested with all the land and
seabed for the proposed Marina Complex as shown on Figure 2. The site is approximately 13.4
ha in land area excluding the new beach and existing access road.
Currently the land and seabed is vested with the Bunbury Port Authority. The Authority has
agreed that all crown land and seabed within the proposed development site will be transferred
to the Department of Marine and Harbours following environmental approval of the
development. Negotiations with Westrail for revesting of a portion of Reserve 27300-457 will
proceed during the final stage of the development and after rail operations have ceased.

5.3.3 Project Components and Construction Staging
Stage 1 - Launching ramp and seventy serviced pens.
The first stage of the marina comprises 70 serviced marina pens and a four lane public boat
ramp as shown on the Development Plan given in Figure 3.
Stage 2 - Groynes, marina carparking and additional pens.
Additional marina pens will be constructed as required until a total of about 250 pens have been
provided. Provision will be made for the construction of groynes and a new marina entrance.
The groynes will be constructed if it is found that additional harbour protection is required for
the pens constructed in Stage 1.
A 130 metre portion of the existing jetty will be removed to create the boat harbour entrance.
The marina will be backed by carparking constructed by cut and fill from the existing
embankment. The outer 300 metre portion of the existing jetty will be demolished. (Figure 3
shows a diagram of the proposed jetty alterations. Mediterranean moorings for the fishing
industry will be provided to the western side of the harbour.
Stage 3 - Land reclamation, commercial leasehold lots and new beach.
Development of reclaimed land as shown on Figure 3 into a mixture of commercial, hospitality
leasehold lots. There will be limited reclamation on the bayside of the embankment for
condominiums which will not affect the existing beach.
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5.3.4 Services
5.3.4.1

Water Supply

The Marina Complex will be satisfactorily serviced by an extension from an existing water
main. Initially this water will be used for irrigating landscaped areas and servicing boat pens. As
Stage 3 progresses commercial and residential service connections will be provided. The Water
Authority of Western Australia does not foresee any problems in servicing the development.
5.3.4.2

Sewerage

All lots will be deep sewered and connected to the Water Authority sewerage main. A pump
station and rising main will be provided where necessary. Estimates of daily volumes have been
calculated and discussed with the Water Authority of Western Australia. Their advice is that the
existing sewerage system should be able to accept the proposed sewage quantities. A sewerage
pumpout facility will not initially be provided in the complex, however once the development of
the Marina Complex reaches a stage where 100 pens have been constructed and are being
utilised, a pumpout facility will be installed at the service jetty.
5.3.4.3

Drainage

Stormwater from all roads, paved surfaces and boat maintenance areas will be disposed of onsite using conventional disposal means such as soak wells. All drainage will pass through silt
traps containing grease baffles which will be regularly maintained.
Location and design of drainage systems will ensure that drainage outlets are minimised and
contamination of groundwaters and surface waters does not occur. Design, location and
construction of all drainage systems will be to the satisfaction of the EPA and the Bunbury City
Council.
5.3.4.4

Gas, Electricity and Telecom

All lots will be serviced by underground power. SECWA has advised that the supply of
electricity and gas can be provided as required during the construction programme.
5.3.4.5

Road Access

Access is to be provided by existing roads initially. Casuarina Drive has recently been realigned
to allow easy flow of traffic through the area. Following further definition of development
locations in the final stages of the project, an assessment of the road system will be undertaken.
If conflict exists between port traffic and traffic using the Marina Complex further road
modifications will be carried out.
5.3.4.6

Public Access

Public access to the foreshore will be provided by a dual use path up to the Bunbury Jetty. A
boardwalk will be provided to the foreshore of the proposed festival retail lots to connect the
new beach to the marina carpark. A portion of the beach will be used for boat landing adjacent
to the proposed boat ramp.
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5.3.5 Construction Methods
The Department of Marine and Harbours have carried out some preliminary investigations to
evaluate sub-bottom conditions of the seabed. The indications area that the project area has a
layer of sand of varying thickness overlaying massive basalt rock. The sand layer could be less
than one metre thick in places. The presence of relatively shallow basalt rock places a restriction
on excavation work.
The majority of the construction works will therefore be fill and land reclamation carried out by
land based equipment.
Typical cross sections of aspects of marina construction are provided in Figures 3 and 4.
5.3.5.1

Site Preparation

Minimal site preparation will be required for the first stage of development.The launching ramp
site will be cleared of debris ready for clean fill material. The remainder of the project area will
not require stripping or clearing as most of the earthworks is either land reclamation or cut and
fill. Designated portions of the existing jetty will also be removed.
During the later stages of the development, the harbour's south-western boundary will be
moved about 70 metres outwards to accommodate any realignment of Casuarina Drive. An
existing shed near the relocated boundary will be removed as well as any other structures or
debris on the site. Minimal stripping will be required.
5.3.5.2

Earthworks

The majority of the earthworks will be filling of low areas using imported fill from local sand
pits and adjacent beaches. There will be a small amount of cut and fill and seabed excavation
along the embankment for the marina pens and carpark. Seabed excavation is limited by the
presence of massive basalt rock and dredging is not planned at this stage.
5.3.5.3

Source of Materials

Large armour stone required for the construction of breakwaters will be transported to the site
from quarries within the region. Fill material will be imported to the site from local sand pits or
obtained from local beaches.
5.3.5.4

Disposal of Wastes

All wastes generated during construction will be disposed of to an appropriate tip in accordance
with City of Bunbury regulations. No liquid or solid waste material will be allowed to enter
adjacent waters.
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5.3.6 Construction Schedule
Stage 1 - Launching ramp and seventy serviced pens.
Pens will be constructed using either fixed jetties anchored to basalt rock or floating jetties. Piles
will be potted in by blasting. The launching ramp and adjacent carpark will be constructed on
approximately 11,500 cubic metres of clean land fill. There will also be approximately 7,700
cubic metres of cut and fill. Precast concrete slab units will be used for constructing the
launching ramp.
Stage 2 - Groynes, marina carparking and additional pens.
Additional jetties and pens will be constructed using techniques the same as in Stage 1.
Approximately 8,000 cubic metres will be excavated from the seabed adjacent to the jetty
abutment by dragline to a maximum slope of 1:7. All excavation material will be used as fill
material on site. The Embankment will be reduced in height to suit jetty deck level by cut and
fill. Existing revetment armour stone will be stockpiled on site and reused where possible.
Aririour stone will be continuously placed along the works to minimise any turbid plume. The
carpark will be a sealed pavement.
Any necessary groynes would be constructed using land-based equipment placing quarrystone
on the seabed. The sequence of construction would be to fill a length of the core with corestone
followed by the placement of armour stone. The armour stone would be placed continuously so
that it would be no more than 5 metres from the end of the core at any time. The existing jetty
would then be reinstated and connected to the end of the rubble mound causeway.
The outer 300 metre portion of the existing jetty will be demolished.
Stage 3 - Land reclamation and new beach.
Approximately 140,000 cubic metres of consolidated sand fill will be used to reclaim land for
leasehold lots using land based equipment. Imported clean fill sand from local sand pits will be
used. All fill will be contained within a bund so as to minimise any turbid plume. The new
beach will be constructed from beach sand obtained from adjacent beaches.
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5.3.7 Operational Methods
The Marina Complex will be operated and maintained in accordance with guidelines and
established management strategies outlined in Section 8.2.2. and a Marine Management
Programme to be prepared by the Department of Marine and Harbours. A summary of the main
features of these strategies is given below.
Maintenance of water quality by:
-

appropriate design and management of stormwater, drainage and sewage
disposal.
restrictions on the use of organotin antifouling paints.
water and sediment quality monitoring.
preparation of contingency plans for oil spills.

Maintenance of the structural integrity of the marina by carrying out the necessary
checks and repairs in the event of severe climatic events.
Maintenance of the natural integrity of the landscape by landscaping with indigenous
species and ensuring appropriate building design.
Provision of community services and facilities including adequate road systems and
carparking, public access and properly maintained recreation facilities.
Minimising public risk and inconvenience by providing safe boating conditions,
restricting access to the Marina Complex during times of high industrial risk and
reducing dust levels from mineral sands loading facilities.

5.3.8 Project Lifetime
The civil engineering structures within the Marina Complex will have an expected design life of
50 years in accordance with standard engineering practice.
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6.0 Existing Environment
6.1 Physical Environment
6.1.1 Location
Bunbury is located in the south-west of Western Australia (330 21' S 1150 42' E). The
Bunbury Harbour City Redevelopment is located adjacent to Koombana Bay and the
Leschenault Inlet and the Central Business District (CBD) of Bunbury (See Map 1).

6.1.2 Climate
The region experiences a Mediterranean climate with cool wet winters and hot dry summers.
Rainfall mainly occurs between May and August with the average annual rainfall being about
1000 mm. In the winter the average maximum temperature for Bunbury in July is 16.80 C.
Inland days can be warmer and nights cooler. By comparison February is the hottest month
with a mean daily maximum of 27.60 C and 15.10 C. average minimum.
Easterly airfiows predominate during summer months with a strong south-west breeze
occurring on most afternoons.

6.1.3 Offshore and Onshore Geology and Geomophology
The Bunbury region is situated on the southern part of the Swan Coastal Plain. The Swan
Coastal Plain is the Quaternary (1.5 million years to present) surface of a subsiding coastal
lowland which adjoins an uplifted Archaean rock plateau (the Darling Plateau) (Leprovost
Seminuik and Chalmer 1983).
The region can be subdivided into a number of landform units consisting of a coastal belt
extending 7 km inland and an alluvial plain bounded on the east by the Whicher and Darling
Scarps, 15 to 20 km inland. Along the coastline there are outcrops of Mesozoic Bunbury Basalt
that predate the Quaternary units.
Within the study area three main large scale geomorphic units exist:
a marine eroded offshore submarine shelf.
Quindalup dunes which form the shore and shallow marine environments of the open
coast.
The Preston River Delta which has developed an estuarine lowland in the Anglesea
Island area.
Note: the Preston River has been diverted to flow into the Leschenault Estuary

6.1.4 Drainage
The drainage zones contiguous to the Koombana Bay and harbour foreshore are characterised
by pervious sands and low undulating topography.
The development along the Point Casuarina breakwater has a piped surface water drainage
system which discharges into the harbour, but this has become ineffective due to complete
blockage by ilmenite. Surface water drainage is therefore mostly by infiltration or direct runoff
into the harbour.
There is a small area of development drained by pipes just west of the embankment. The
remainder of the harbour and bay foreshore does not have a formal drainage system. Drainage
waters therefore typically runoff from pervious areas to infiltrate the sandy subsoils.
Surface drainage water generally does not enter the harbour foreshore area from the fuel depots
and wastewater treatment plant area. These waters are intercepted and disposed of on site.
However, it is possible that in extreme events runoff may occur from these areas.

6.1 .5 Hydrodynamics and Coastal Processes
Littoral Transport
Longshore sediment transport at the Bunbury Back Beaches is from south to north and driven
by the predominant south-westerly wave climate. Estimates of sediment transport volumes
based on accretion rates along the main breakwater of the Port of Bunbury and the comparison
of pre and post dredging soundings range between 50,000 and 70,000 cubic metres per year.
No distinct trends in the movement of the vegetation line were apparent during 46 years of
photogrammetric surveys. Erosion and accretion cycles were identified as being caused by local
effects, in particular due to outcrops of beach rock.
Sediments transported to the north past the Bunbury Back Beaches pass along the seawards face
of the main breakwater where they can be retained in spur sand traps constructed from the
breakwater. Sediments bypassing the sand traps and continuing north are either driven by wave
action into the lee of the main breakwater or pass north eastwards across Koombana Bay. In
passing north eastwards across Koombana Bay sediments are trapped in the shipping channel to
the Inner Harbour. Since 1976 maintenance dredging of the shipping channel has been
conducted every three years on average. It has been estimated that each maintenance dredging
campaign removes the equivalent of approximately 50,000 cubic metres per annum of beach
sands from the navigation areas of the port.
Koombana Bay Beach, between Point Busaco at the south-western entrance to the Inner
Harbour and the Yacht Club Groyne 1 km to its west, is important regionally as it provides the
only area sheltered from ocean swells between Mandurah in the north and the Busselton Dunsborough coast in the south. Results from Department of Marine and Harbours surveys
show that prior to dredging of the shipping channel to the Inner Harbour, Koombana Bay
Beach was supplied with sediment from the north but had a natural tendency to erode. Dredging
of the shipping channel to the Inner Harbour cut this supply and, although spoil from the Inner

Harbour dredging was used to provide major renourishment of the beach in 1975, it has
continued to erode.
Wave Climate

The proposed marina site is protected from the west south-west to west offshore wave climate
by the main breakwater and partially from the north by the Outer Harbour berths. The
penetration of swell to the Outer Harbour berths has been measured and can be used as a guide
to the degree swells penetrate to the proposed marina site. The results consistently showed wave
heights at the proposed marina groyne of less than 15% of the wave heights in unprotected
waters.
Because of the protection from west south-west to north waves that the marina site receives
from the main breakwater of the Port, the main source of storm waves which may impinge upon
the proposed marina groyne are wind generated waves locally generated over the short fetch to
the north north east. A 1.2 in significant wave height during a 50 knot wind has been predicted
over this fetch at the location of the proposed marina spur groyne. The boat harbour service
conditions however are considerably milder than this and additional protection may only be
required for severe storm events.
The beach within the harbour site is captured between the Embankment to the east and the Outer
Harbour to the west and north and has no source of supply of sediment apart from aeolian sands
blown in from the back beaches. The beach area has little potential for littoral or
onshore/offshore transport. The rate of erosion of sediment at this location is minimal and is too
small to be quantifiable with any accuracy.
Existing Water Level Variations.

The ocean tidal range at Bunbury is small and astronomical variations can be masked by
variations due to meteorological conditions. Tides are mixed, both diurnal and semi-diurnal,
with the semi-diurnal range (circa 0.2 in) being less than the diurnal range (circa 0.5 m).
The standard deviation of water level attributable to normal annual meteorological conditions at
Bunbury is 0.12m. For a predicted Mean Higher High Water of 0.91 m above Chart Datum
there is a 1.0% likelihood that the recorded water level will be at least 1.19 m above Chart
Datum.
The extreme water level recorded at Bunbury is 2.48 m above Chart Datum and occurred during
the passage of Cyclone Alby in April 1978. Such extreme events are difficult to predict but
should be taken into account when considering water level variations during the lifetime of the
proposed development. The average annual highest recorded tide is considerably less at 1.65 m
above Chart Datum.
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6.1.6 Water Quality
The quality of the water of Koombana Bay, Casuarina Harbour and the Bunbury Outer Harbour
is satisfactory and representative of a marine environment with a freshwater inflow influence.
All water quality parameters are influenced by the inflow of freshwater from the Collie and
Preston Rivers via the Leschenault Estuary and the jet stream which exists at the Cut which
drains the Estuary into Koombana Bay.
Nutrient levels in the water column and in the sediments are elevated at some sites within the
study area, particularly within Casuarina Harbour. This is attributed to the lower level of salt
water flushing within the Harbour. Water exchange in these areas, however is considered high
enough for there to be little risk of algal blooms. As yet there is no history of algal blooms
within the area.
Nutrient levels throughout the rest of the study area are relatively low. The jet stream entering
Koombana Bay results in scouring of the sediments and consequently low accumulation of
nutrients occurs. Toxins in both the water column and the sediments were in low levels and of
little concern. Further detail of water quality sampling undertaken is contained in Appendix 3.

6.1.7 Groundwater
The Safety Bay Sand is a superficial formation which in the study area overlies the Bunbury
Basalt. A water table is present locally in areas adjacent to Leschenault Inlet and the Indian
Ocean. There may be no water table beneath most of Marlston Hill and Point Casuarina because
of the outcrop or shallow occurrence of the Bunbury Basalt.
The shallow local aquifer in the Safety Bay Sand is recharged by infiltration of rainfall and
urban runoff from the Mariston Hill area. Groundwater flow is generally northward into
Leschenault Inlet and Koombana Bay. South of Koombana Drive the flow is probably south
into the Inlet.
The greatest groundwater resources of the area occurs within the Yarragadee Formation. It is
this predominantly sand unit which is a major source of municipal and industrial water supply.
The Yarragadee Formation is regionally recharged by rainfall mainly on the Blackwood Plateau
and by hydraulic communication with the Leederville Formation and superficial formations
along the coast. Flow directions are to the north-west beneath the study area with discharge into
the sea west of Bunbury and to a lesser extent Koombana Bay. The approximate position of the
sea water interface within the Yarragadee Formation runs diagonally from Rocky Point to Point
MacLeod. Landward migration of this interface is induced by abstractions from the aquifer.
The water quality in the Safety Bay Sand is known from bore GSWA BS313 to have a recorded
salinity of 4 460 mgtL. Further east of the study area, bore GSWA BS 11 C adjacent to the
entrance of Leschenault Estuary, a salinity of 42 000 mgfL was recorded. To the south, bore
GSWA BS 6B located near the intersection of Beach Road and Ocean Drive has a groundwater
salinity of 8 190 rng/L. The deeper Yarragadee Formation is the major freshwater aquifer in the
region. However, within most of the study area the Yarragadee is saline due to the position of
the sea water interface.

6.2 Biological Environment
6.2.1

Regional Environment

The vegetation of the Bunbury region is determined by the soil types and landform present.
Much of the area has been cleared for agriculture. The main species along the coastline in the
Quindalup Dunes are Wattles, Swan River Cypress and Rottnest Island Tea-Tree. One to two
kilomeires inland in the Spearwood Dunes the Eucalypts begin to emerge. These are initially tall
open stands of Tuarts, with increasing numbers of Jarrah and Math evident to the east on the
deeper soils.
The fauna of the region has been greatly influenced by modification of the landscape by man.
Natural habitat destruction has resulted in the presence of few species of native fauna.
Terrestrial mammals in the region include introduced species such as rodents and domestic cats
and dogs. Waterbird populations are relatively large and diverse in species. These populations
inhabit specific areas which have been retained in their natural state including Anglesea Island
and parts of Leschenault Estuary. Bottlenose dolphins are common in Koombana Bay and other
nearby marine areas. Other sea mammals in the area include sea lions and whales.

6.2.2

Local Environment

Growth and redevelopment of Bunbury has resulted in the loss of most of the natural vegetation
in the study area. This has been replaced either by buildings and roads or by walling and
grassed areas around the Leschenault Inlet. The local environment of the study area has been
considered as two elements, the terrestrial environment and the aquatic environment. Details of
these environments is provided below.
6.2.2.1

Terrestrial Fauna

Waterbirds
Le Provost Semenuik and Chalmer (1983) report that Leschenault Inlet is an important summer
refuge for waterfowl and provides very rich feeding grounds for migrating and resident waders.
The Pelican and White Egret are found in this area in the second largest populations in the
south-west of Western Australia.
Anglesea Island at the eastern end of Leschenault Inlet has poois of permanent water and lowlying samphire flats which provide excellent feeding and roosting areas for waterbirds,
including green-shank, white-faced heron, white egret and common sandpiper. Some of these
species migrate annually from the northern hemisphere, and in all, over fifty species have been
recorded here.
One of this areas greatest values is that it has a complete range of the estuary's major water bird
species, right next to Bunbury. Therefore it rates highly from the points of view of
conservation, scientific interest and recreation (DCE 1983).
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The Koombana Bay and Casuarina Harbour area is probably the least important area in the
region for waterbirds with no unusual or restricted bird species evident. This is thought to be
due to the extensive habitat modification and human activity in the area.
Mosquitoes
A mosquito problem has been identified in the Blunders and Anglesea Island area. This area is
in close proximity to the centre of Bunbury. Studies have shown that it is likely that a serious
problem would be created by these mosquitoes to the inner residential areas of Bunbury during
summer (Wright 1986).
The mosquito problem in the Blunders and Anglesea Island area has been reviewed by the
Waterways Commission and appropriate methods of mosquito control identified. Control
methods selected were based on the importance of the area to waterbirds and its proximity to
inner city residential areas.
6.2.2.2

Terrestrial Flora

LIMA (1985) reported on the vegetation of the Leschenault Inlet environs and found that apart
from established stands of mangrove, vegetation of the area is relatively sparse and
unimportant.
For the most part the area is sparsely populated by native species and consists of plantings of
exotic trees i.e. poplars, coral trees, pines, Brazilian peppers, hibiscus, palms and other species
common to early twentieth century development. Small areas of wattle, Typha, introduced
plants and grasses are also evident. Grass species are mainly Kuikuyu, Couch and some annual
grasses.
Important native species adjoining the mangrove areas are paperbarks and Casuarinas. However
windpruning appears to be a substantial problem which restricts their growth.

6.2.2.3
Mangroves

Conservation Areas

-

Systems 6

Systems 6 Recommendation C68 (Anglesea Island) is situated to the east of the study area. Part
of the area has been vested in the City of Bunbury and part is vacant crown land. The area has
been recommended for conservation because of the existence of rare mangrove communities and
its value as a waterbird feeding and roosting area.
Apart from the very small stand in the north of the Leschenault Estuary, this is the only area
south of Shark Bay where the White Mangrove occurs. It is an unusual plant, believed to be a
relic of an earlier tropical period. There are associated salt marsh plants such as samphire and
occasional swamp sheoak.
LIMA in conjunction with the Bunbury City Council is currently preparing a management plan
for this area.

6.2.2.4

Aquatic Fauna

Invertebrates
Le Provost, Seinenuik and Chalmer (1983) reported that the blue-manna crab (Portunus
pelagicus) population of the Bunbury area appears to be localised and generally restricted to the
sheltered areas of water provided by the Leschenault Estuary and Koombana Bay (including the
Inner Harbour and the Anglesea Island area). Data indicate that the estuary provides an
extensive area of ideal habitat for crabs and supports large numbers of both juveniles and adults.
Research by Le Provost Semenuik and Chalmer (1983) indicated that while the estuary is the
main fishing area for crabs, Koombana Bay is an important component of the local fishery.
Fish
Le Provost Semenuik and Chalmer (1983) reported that Koombana Bay was a less important
habitat for the major commercial fish species of the area than the estuarine waters of the
Leschenault Estuary and the Collie River, but more important than the nearby open coast.
While Koombana Bay is not a large area, and parts of it are exposed to wave energy, the
sheltered parts provide a significant nursery for Yelloweye Mullet, Western Sand Whiting and
King George Whiting. Within the study area, it is also the major area used by immature
Australian Herring and Skipjack Trevally. Further, extremely small Yelloweye Mullet, Sea
Mullet and Tailor were caught in this area, presumably as they move into Leschenault Estuary
and Anglesea Island Channel. Some commercial fishing activity is also conducted in Koombana
Bay.
Although only a small area, the Leschenault Inlet and Anglesea Island channel support a wide
range of species and is a significant nursery for Yelloweye Mullet, Sea Mullet, Western Sand
Whiting, King George Whiting and Tailor.
Dolphins
Bottlenose dolphins are common in Koombana Bay and the nearby marine areas. They
occasionally enter Leschenault Estuary and the lower reaches of the Collie River. Other marine
mammals, such as sea lions and whales, occasionally occur in the study area but their presence
in this area is temporary and of a transient nature (Le Provost Semenuik and Chalmer 1983).
6.2.2.5

Aquatic Flora

Seagrass
An offshore flora species and distribution survey carried out by the Waterways Commission in
August 1990 (Refer Appendix 3) indicated the presence of very little seagrass in Koombana
Bay, Casuarina Harbour and Leschenault Inlet. Site 3 located in Casuarina Harbour revealed
approximately 5% cover of seagrass (Zostera and Halophila) and nothing was sighted at any of
the other sampling sites.The floor at all other areas appeared to be devoid of any vegetation. The
lack of seagrass present can be attributed to the depth and consequence light penetration at most
EV

sampling stations. Growth of seagrass is restricted to approximately 3 m or less and most sites
exceeded this depth.
Le Provost Senienuik and Chalmer (1982) reported the existence of seagrass meadows
comprising of Posidonia ostenfeldii and Amphibolis antarctica immediately north of Koombana
Bay.
Macroalgae

Few species of macroalgae were observed in the field survey conducted. A red alga identified as
Gracilaria sp. was found at a 1-2% coverage at site BH 1 located in Casuarina Harbour. The
shallow water at this site would allow for the growth of this alga.
Meagher (as cited by Le Provost Semenuik and Chalmer (1982)) recorded the floor of
Koombana Bay as being barren of living macroscopic vegetation. Le Provost Semenuik and
Chalmers investigations in 1982 have shown that although not widely distributed, there are
benthic macrophyte assemblages present within the confines of the bay.
Microalgae

Surface samples were collected from Leschenault Inlet (BH16) and Casuarina Harbour (BH2)
and in the Koombana Bay area (BH9 and BH10). The numeric biomass of the phytoplankton
was low to moderate, ranging from 35 cells/nil in the Leschenault Inlet to a peak of 126 cells per
ml in Casuarina Harbour. The two sites in Koombana Bay were similar with densities of 62
cells/mi (Refer Appendix 3, Fig 18 & 19).
Marine diatoms were dominant and also the most diverse group represented in the
phytoplankton with up to 28 species (BH9). Marine dinoflagellates were the only other
significant phytoplankton group present and accounted for 5-10 % of the numeric biomass.
There were 15 dinoflagellate species present at site BH1O in Koombana Bay. It was noted that
the estuarine diatom species Chaetoceros peipusillum was abundant at sites BHIO and BH2.
This could indicate the effect of the jet stream from the Leschenault Estuary.
These results indicate slightly higher levels of plankton biomass than in sea water. This may be
due to the localised input of nutrients from the estuary during the winter runoff period. The high
diversity of species present indicates that the area was not excessively nutrient enriched.
The majority of species present were largely indicative of the influence of marine salinities. The
presence of Chaetoceros perpussillurn in Koombana Bay and in Casuarina Harbour may
indicate the circulation path of Leschenault Estuary water by the jet. If this is so it may indicate
that deposition of organic materials and sediments into Casuarina Harbour are a possibility
during peak riverfiow periods.

6.3 Social Environment
6.3.1 Land Use and Tenure
The land use of the study area comprises a number of land uses most of which are port and
industry related. Areas around Casuarina Harbour are generally under utilised.
A large proportion of the land is used by various companies for petrol and oil storage, wheat
silos, harbour administration, sewage treatment plant and mineral sands storage. On the flat land
between Marlston Hill and Casuarina Harbour the land is used for rail and port purposes.
Marlston Hill is generally the dividing point between the port related activities and the residential
and commercial activities.
Most of the land encompassed by the Bunbury Harbour City Redevelopment is State
Government owned. Currently it is held in a patchwork of land tenure, including vesting with
the Bunbury City Council, leases to sporting clubs, leases to private companies and controlled
by a number of government departments and agencies. Map 4 shows the present land tenure.

6.3.2 Zoning
The zoning of the study area comprises various zones under the City of Bunbury Town
Planning Scheme No. 6. As shown on Map 3 these include General Industry, Port Industry,
Central Business District, Communication Reserve (Railway), Park,Recreation and Drainage
Reserve and Special Use (Caravan Park).
The land and sea bed of the proposed Marina Complex site is currently reserved for harbour
purposes and vested with the Minister for Transport. This land and water area is currently
controlled by the Bunbury Port Authority.

6.3.3 Road Systems and Traffic
Within the study area the main distinct distributors or arterial roads are Blair Street and
Koombana Drive, both of which meet the entrance to the Outer Harbour area. Both roads
function as traffic carrying roads and it is appropriate that large vehicles such as the mineral
sands trucks can use them. Both roads are directly linked to other district distributor roads (e.g.
Bussell Highway, Sandridge Roads and regional roads (e.g. Robertson Drive, Bussell
Highway and Australinci Bypass)
As a result of this distributor or arterial road network within the City of Bunbury and
surrounding region, large vehicles are able to move along appropriately designed roads and not
interfere with the minor access - serving roads.

47

6.3.4 Landscape
Overall, given the undifferentiated topography of the site, its predominant landscape features are
external -the extensive woodchip stockpile at the eastern and the grain silos at the western
extremities. Also dominant, though more distant, are industrial installations at the harbourshiploaders, aluminium plant, power-house - as well as features of Bunbury itself - the ridge
dominating the town and the new tall buildings of the town centre. Finally, the waters of
Koombana Bay and of the Inlet are significant in the landscape of the study area.

6.3.5 Public Access
Currently public access is restricted to much of the study area, especially the Casuarina Harbour
and Outer Harbour areas. These restrictions are a result of the nature of the land use and the lack
of public access facilities. The port related land use has meant that there is little attraction for the
public to access the area. Facilities such as dual use paths have also not been provided as the
risk to public safety with current land use is too high.
Road access to the area is via Koombana Drive and Casuarina Drive and carparking facilities are
located adjacent to Koombana Drive servicing the Koombana beach.

6.3.6 Historic Sites
Landward European Historic Sites
Historic sites of the Bunbury area are almost all related to the primary port function of the city.
These sites are considered significant as they symbolise the port and maritime trade, the
foundations of Bunbury's development.
A number of historic sites in the area have already been destroyed by previous redevelopments.
The study area of the Bunbury Redevelopment takes into account the few remaining sites of
European significance, with the exception of the old rubbish dump. The sites within and
adjacent to the study area are listed below and discussed in further detail in Appendix 4.
Within the Study Area
Point Casuarina
The Breakwater
The Timber Jetty
Grain Silos
Capt. Bunbury Hotel
Adjacent to the Study Area
The north shore of Leschenault Inlet
Point Macleod - north shore
Parade Hotel
Wooden cottages between Power Boat Club and Caravan Park
RN

Ship Wrecks
A number of shipwrecks have been identified in the study area by a comprehensive survey
undertaken by Mike McCarthy of the Western Australian Museum in 1982.
The considerable changes to the shoreline through harbour modifications and the siltation
process means that the present sites of wrecks are some way inland from the present day
shoreline and are also several metres below sand.
Shipwrecks are protected by the Historic Shipwrecks Act, 1976. This Act covers all wreck
remains in Australian waters which are at least 75 years old. However, wrecksites above the
State's high water mark or in the State's bays are not covered by this Act. Within the study area
there are 11 shipwrecks protected by the Historic Shipwrecks Act and 1 which may not be as it
is now situated above high water mark. Further details of these wrecks is contained in
Appendix4.
Aboriginal Sites
The Department of Aboriginal Sites of the Western Australian Museum has advised that there
are no registered sites in or adjacent to the harbour area, but to their knowledge, no systematic
survey for sites has been carried out in the area. It is unlikely, however that much of the land is
of any significance to the Aboriginal people as it has already been substantially altered and/or
reclaimed.

6.3.7 Community Services and Facilities
Few community services and facilities are provided within the study area. A kiosk, toilet block
and yacht club are located on Koombana Bay. Tourist facilities such as accommodation,
restaurants and attractions are available in the central city area and generally are not oriented to
take advantage of the waterfront outlook. The major port and industrial focus of the area has
meant that the provision of community facilities and services has in the past been of low
priority.

6.3.8 Waterway Use
Leschenault Inlet
Leschenault Inlet is used for the launching of boats especially by the Bunbury Power Boat
Club. Two launching ramps exist in the Inlet. Few power boats actually use the waters of the
Inlet for activities, most boats generally launch in the Inlet and proceed through the Plug into the
waters of Koombana Bay.
A rowing course is also located in the Inlet which is utilised by the Bunbury Rowing Club. A
number of jetties are located on the banks of the Inlet most of them private. Barbeque and picnic
facilities are located on the southern shore, however no facilities of this kind exist on the north
shore around the Inlet.

Koombana Bay
The main use of Koombana Bay is by commercial shipping entering the Bunbury Inner Harbour
via a dredged navigation channel. A small amount of commercial shipping also enters the
Bunbury Outer Harbour.
Recreational boating is also undertaken in Koombana Bay including yachting, power boating,
and water skiing. Mooring facilities and commercial fishing berths area provided within the
waters of Casuarina Harbour. Swimming is also undertaken in sheltered beach areas. Picnic
facilities are provided along Koombana Drive on the shores of Koombana Bay.

6.3.9 Recreation
Recreation and leisure resources within the study area are limited. The main recreational usage is
centred around the sheltered beach of Koombana Bay where a kiosk and safe swimming beach
are provided. Although recreation fishing enthusiasts utilise the Bunbury Jetty, little use of the
Casuarina Harbour and Bunbury Outer Harbour for recreation activities has been observed.
Boating facilities are provided in Koombana Bay including a yacht club and mooring area. Two
boat launching ramps are located in Leschenault Inlet servicing boats using Koombana Bay and
adjacent waters. A mooring area is also located in Casuarina Harbour.
Gaps exist in recreational facilities in the area including the need for increased access and
enhancement of the foreshore areas for passive recreation, as well as scope for improving the
availability of water - based recreation activities.

6.3.10

Port Operations

Port operations in the study area focus on the Bunbury Outer Harbour. Harbour facilities are
provided on land leased from the Bunbury Port Authority including sheds and silos. A
conveyor and loading structure are also located on this land and are owned by the Port
Authority. The main port activities carried Out in the Bunbury Outer Harbour are the loading of
mineral sands, storage of methanol and infrequent transportation and loading of ammoniurn
nitrate. Details of the operations are briefly discussed below and in more detail in Appendix 1.
No goods have been handled in transit through the Bunbury Outer Harbour in the past two
years.
Mineral Sands operations
Currently four companies load out mineral sands through the Outer Harbour berth No. 1 with a
further two users planned.
Current mineral sands users include:
Associated Mineral Consolidated (AMC)
Cable Sands
Greenbushes/Lithium
Westralian Sands

The mineral sands products exported through the port are:
Ilmenite - various grades
Synthetic Rutile
Leucoxene & High Titanium minerals
Zircon
Spodumene
The Bunbury Port Strategy indicates that the future life expectancy of the outer harbour mineral
sands facility will last until the year 2005 - after which relocation to the Inner Harbour will be
required.

Methanol Storage
A methanol storage facility is located on the northern end of the Outer Harbour on Point
Casuarina. The facilities consist of four storage tanks, fill lines from ships and filling facilities
for road tankers. Distribution of methanol is by road with a normal frequency of one tanker per
working day transporting methanol to Preston. The tanker route is via Koombana Drive in all
cases.

Loading and Transportation of Ammonium Nitrate
Ammonium nitrate is occasionally stored at the freight depot located to the south-west of Henry
Street. Storage and shipping of this substance through the Bunbury Outer Harbour has not
occurred for the last three years.

6.3.11 Industrial Hazards
Inspection of the study area revealed the following potential hazards to the planned
development:
Oil Storage Terminals of BP Australia, BP Distributor, Shell and Caltex;
Rail transport of petroleum products to the terminal of Caltex and distribution from the
BP terminal;
Road transport of petroleum products from the terminals;
Cross country pipeline (underground) transporting petroleum products from the Inner
Harbour to BP Terminal;
Road transport of methanol from the storage facility in the northern end of the Outer
Harbour to Dymo Industries.
Note: Occasional transportation of Ammonium Nitrate through the Outer Harbour also occurs.
Map 5 gives an overview of the industrial hazards present in the study area. The location of the
rail lines, the pipeline and risk contours associated with the Oil Storage Terminals area shown.
Section 7.1.3.4 and Section 7.3.3.1 discuss the constraints placed on development as result of
these industrial hazards.
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6.3.12 Strategic and Statutory Planning
Bunbury Region Plan
The Bunbury Region Plan is a land-use policy document which provides a broad framework for
development of Bunbury. The plan reinforces Bunbury's role as the commercial and
administrative heart of the Region. It encourages growth and revitalisation of civic and
commercial elements of the City by:
-

utilising railway, North Shore and other lands;
allowing for future Port expansion in the Inner Harbour;
improving traffic circulation and parking;
assessing the development potential of the Outer Harbour, and
upgrading recreation and tourism facilities.

City of Bunbury Town Planning Scheme No. 6
Under Town Planning Scheme No. 6 the City of Bunbury has established policies for all land in
Bunbury. In the 'Bunbury Harbour City' area the scheme specifically provides for:
North Shore
Predominantly for recreation, associated accommodation and commercial uses.
Outer Harbour
Retained for current port use, with provision for commercial/pleasure craft, and public
access.
Clifton Street
Predominantly for residential use with some commercial elements.
Central Business District
To be contained generally south of Clifton Street.

Bunbury 2000 and the South West Strategy
The Government's Bunbury 2000 Policy is aimed at improving the quality of life of the people
of the south-west. The Policy specifically promotes accelerated social and economic growth of
the Region and the role of Bunbury as the centre of the region and the urban alternative to Perth.
The creation of these South-west Development Authority in 1983 was the first step towards
implementing Bunbury 2000.
The South-west Strategy was produced by the SWDA and provides broad clear statements of
direction for the Region. It reflects and elaborates on the policies of Bunbury 2000. It
encourages balanced development of the Region's resources in a co-ordinated and responsible
manner, with emphasis on and regard for, the Region's environmental and social values.
Part of the Strategy calls for Bunbury to be developed as the State's primary regional centre.
This envisages the concentration of administrative, cultural, entertainment and tourism facilities
in Bunbury to serve both residents and visitors to the Region.
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7.0 Environmental Impacts
7.1 Proposed Rezoning
7.1.1 Impacts on the physical environment
Rezoning and subsequent development of the Site may impact on the physical environment of
the area. The type and degree of impact will depend on the nature of development. These
impacts cannot be predicted at this stage.

7.1.2 Impacts on the biological environment
Rezoning and future development of the subject land for tourist/recreational, commercial and
residential purposes will increase the number of people using the area. This increase may have
an adverse impact on the biological environment and the regional conservation values of the
area. The following impacts may arise:
Impact on regional conservation
An increase in human use of the area has the potential to adversely impact on the
regional conservation values of the area. To minimise this impact the proponent will
work with LIMA, DPUD and the City of Bunbury to prepare educational information
to raise public awareness relating to use of the environment and protection of
conservation values.
Human disturbance to conservation areas
An increase in people using the area also has the potential to adversely impact on the
System 6 Area C58. To minimise this impact the System 6 area will be incorporated
into development planning for the area. The area will be retained for conservation,
education and recreation purposes in accordance with the Draft Koombana Park
Reserves Management Plan being developed by the City of Bunbury and the
Leschenault Inlet Management Authority. Education leaflets will also be prepared to
encourage appropriate use of the area by the public. The Proponent will support
implementation of the plan.

7.1.3 Impacts on the social environment
7.1.3.1

Regional Planning

Rezoning of the subject land for tourist/recreational, commercial and residential purposes is
compatible with the statutory planning for the site within the Bunbury City Council TPS No. 6
and with the intention of the Bunbury Region Plan's policy for the area. The overall Bunbury
Harbour City Redevelopment is considered complementary and essential to the long term plan to
revitalise the City of Bunbury as an attractive and functional regional centre. Therefore the
proposed rezoning will have a beneficial impact on regional planning for the area.

Land Use

7.1.3.2

The proposed rezoning will allow the subject land to be developed for tourist/recreational,
commercial and residential purposes. This change in land use from port related activities will be
beneficial to the visual amenity of the area and the provision of community facilities by Bunbury
as a regional centre. Phased relocation of port related activities and the wastewater treatment
plant to alternative sites will allow for existing land uses to continue whilst improving the central
focus of the city. Alternative Sites for existing port related activities and the wastewater treatment
plant will be referred to the EPA for separate environmental impact assessment.

7.1.3.3

Adjacent Land Uses

Central Business District
The proposed rezoning of the subject land will have a beneficial impact on the commercial centre
of the City of Bunbury. The expansion of community facilities for tourist/recreational,
commercial and residential purposes in close proximity to the centre of the city will draw
additional people and business to the commercial sector.
Port Activities
Continuation of port activities in close proximity to the subject land may have an adverse impact
on the proposed tourist/recreational, commercial and residential activities. The impact is of the
following forms:
Dust from the mineral sands loading facilities blows across Casuarina Harbour and
may cause nuisance to proposed residential areas and public roads. The proponent will
liaise with the Bunbury Port Authority to reduce dust emissions.
Mineral sands road haulage operations cause a noise and traffic flow problem which
will impact on proposed residential areas. To minimise this an improved road system
will be built and residential areas along Casuarina Drive will be designed and set back
to reduce noise to acceptable levels in accordance with the EPA requirements until
mineral sands loading activities are phased out in the long term.
Road improvements include:
removing unnecessary corners
improved road pavements
earth mounds
screen plantings
7.1.3.4

Industrial Hazard Analysis

Industrial Risk Assessment (Appendix 1) indicates that a number of industrial hazards exist in
the study area. Section 6.3.11 briefly outlines these hazards. Risk assessment results show that
development at present would require restrictions in areas, near to the Oil Terminals, rail lines

and preferably over the oil pipeline. The methanol storage facility located within the Outer
Harbour was found to not influence the study area in terms of industrial risk.
The Oil Terminals located in the vicinity of the Outer Harbour (BP Australia, BP Distributor,
Caltex and Shell) do have an influence on the study area and will restrict development on the
south side of the Outer Harbour. To minimise the impact development will be set back from the
identified risk contours associated with these terminals (Refer Map 6) until those risks are
removed to the satisfaction of the EPA.
Rail traffic of petroleum products presents an additional risk to development in any areas close
to the route indicated in Map 5 (Refer Section 6.3.11) and effectively compromise any proposed
development around the wooden jetty and the area to the south of the jetty. The risks associated
with the rail lines is expected to be reduced in the near future as BP intends to cease distribution
but the main traffic flow to Caltex will remain. Removal of the rail lines in conjunction with the
relocation of the oil terminals is planned. The removal will increase considerably the area
available for development. Development in close proximity to the rail lines will not occur until
their removal is complete.
Individual risk from the pipeline was found to be low (due to infrequent use) but may be
increased by construction in the area. To ensure the integrity of the pipeline is maintained and
risk is minimised specific conditions will be applied to construction within a 30 metre distance
either side of pipeline. Outside this 30 metre zone the presence of the pipeline will be taken into
account especially when carrying out heavy construction works. Specific conditions will be
imposed should the nature of the works have the potential to threaten the integrity of the
pipeline. These conditions will be to the satisfaction of the EPA and the Department of Mines.
Occasional loading and transportation of ammonium nitrate also restricts development on the
rezoned land. In order to minimise this restriction no residential development on the rezoned
land will occur until the license to undertake this activity has been revoked or amended. The
Marina Complex will be closed to the public when ammonium nitrate is being loaded or
transported through the area (Refer Section 7.3.3.1).
An investigation into the groundwater environment within the study area (Refer Appendix 2)
has also revealed the possible occurrence of spilled hydrocarbons in the soils and/or
groundwaters. These hydrocabons have the potential to lead to dangerous accumulations of
explosive vapours in drains, sewers and basements, etc and thus impact on future development
on the rezoned land. To minimise this impact exploratory shallow drilling, soil and water
sampling and vapour detection will be undertaken prior to any development on the rezoned land.
Should any contamination be detected it will be removed it to the satisfaction of the EPA.

7.1.3.5

Community Facilities

The proposed rezoning of the subject land will have a beneficial impact on the provision of
community services and facilities in the area. Development on the rezoned land is proposed to
include restaurants, markets, hotels, carparking, recreation areas and public open space.
As development occurs community services and facilities will be provided in accordance with
community needs and the requirements of the City of Bunbury.
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7.1.3.6

Road Systems and Transport

The change in land use from port related activities to tourist/recreational, commercial and
residential related activities will result in increase pressure on road systems and transport
networks. To reduce this pressure road systems will be upgraded and carparking facilities
incorporated into all developments. Koombana Drive will be widened to a dual carriage way
with further development. Transport networks will be improved with the extension of bus
routes from the central city to the Bunbury Harbour City area.
The long term relocation of the mineral sands loading facilities to the Inner Harbour will result
in a significant reduction in heavy truck movements into and through the central Bunbury area.
7.1.3.7

Public Access

The change in land use from port related activities to tourist/recreational, commercial and
residential related activities will make the area more attractive to the public increasing the
pressure on access to and within the area. Dual use path systems will be provided throughout
all developments on the subject land. These will be designed in accordance with the
Environmental Guidelines for Dual Use Paths.
7.1.3.8

Recreation

The current zoning on the area limits its use for recreational activities. The proposed rezoning
will increase the potential for the development of recreation facilities and activities. Proposed
development of the rezoned land includes a beach area, boat ramp and boat pens in Casuarina
Harbour as well as hotel/restaurant complexes. The proposed rezoning is therefore considered
beneficial to the recreational needs in the central Bunbury area.
7.1.3.9

Foreshore Reserves

The proposed rezoning of the subject land is expected to increase use of foreshore reserves in
the area. Foreshore areas in most areas are considered adequate to cater for this increase,
however if residential development proceeds on land presently occupied by the wastewater
treatment plant and the petroleum storage facilities, the road reserve which forms the northern
extension of Ocean Drive will be incorporated into Reserves Pt 18574 for recreational purposes.
This reserve will be managed for public open space in consultation with the Department of
Planning and Urban Development Coastal Management Branch and will allow improved public
access to Reserve Pt 18574. Management will include the provision of properly constructed
access paths which will link residential and tourist developments with ocean beaches and
Koombana Bay.
In order to minimise the pressures of adjacent development on foreshore reserves the following
management strategies are also proposed:
the construction of dual use path systems in association with development.
management plans for foreshore areas adjacent to residential development considering
conservation of the natural environment, public access and recreational use prior to
development commencing.
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7.1.3.10

Visual Amenity

The change in land use from port related activities to tourist/recreational, commercial and
residential related activities will change the visual amenity of the area. This will be a beneficial
impact as proposed new developments will be developed with common landscape and
architectural themes. This will provide a more attractive setting than present port related
activities. To ensure the visual amenity of the area is high, future development will be required
to use appropriate building design and materials, scale, form and landscaping to the satisfaction
of the City of Bunbury.
7.1.3.11

Historic Sites

A number of European sites have been identified in the study area (Refer Section 6.3.6). The
importance of these sites to Bunbury's development as a port city is of significance. All sites
have been identified and protected by incorporation into proposed developments on the rezoned
land.
7.1.3.12

Noise

The noise from existing traffic along Casuarina Drive has the potential to impact on proposed
residential areas. To minimise this nuisance a setback will be enforced on any future residential
areas to reduce noise levels in accordance with EPA requirements.
7.1.3.13

Wastewater Treatment Plant

The wastewater treatment plant creates an odour nuisance on proposed residential areas. To
minimise this impact no residential or tourist accommodation development will occur within the
buffer zone set by the Water Authority of Western Australia. This buffer zone is set at 500m and
is detailed on Map 7. It is proposed in the long term to relocate the treatment plant to a site
which is to the satisfaction of the Environmental Protection Authority and the Water Authority
of Western Australia. When this occurs the land currently occupied by the plant and its buffer
zone will be developed for residential purposes.
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7.2 Proposed Marina Complex - Construction
7.2.1 Impacts on the Physical Environment
7.2.1.1

Landform Modification

The shoreline of Koombana Bay and foreshore topography will be altered as a result of
earthworks required to:
reclaim approximately 3 hectares of land along the western side of the embankment to a
level above the expected storm surge level (allowing for sea level rise);
construct a causeway to the old Bunbury jetty and a spur groyne to the embankment;
construct a new beach inside the marina;
fill land to the minimum level for a boat ramp and modify the adjacent shoreline;
Cut and fill the embankment to provide marina carparking; and
landscape the development site.
To minimise the impact of development on the existing landform filling of the site will only
occur to a level necessary for engineering purposes.

7.2.1.2

Soil Stabilisation

Earthworks requiring the movement of soil have the potential to generate dust until stabilised.
To minimise dust, disturbed land surfaces and imported sand fill will be stabilised by watering
during construction followed by either sowing sterile grasses and hydromuiching as soon as
possible.
7.2.1.3

Water Quality

An expected temporary increase in local turbidity will result from land fill operations and
breakwater operations within the marina site. The turbid plume will be minimal in extent and
dispersed by the dominant flushing mechanisms of the boat harbour. Construction will be
carried out during normal working hours allowing 16 hours for the plume to disperse.
The breakwaters will be constructed from quarry stone which will have a small fraction of fines.
The size of the plume from other earthworks will be minirnised by specifying clean filling sand
and containment within the bunds where necessary.
The increase in local turbidity will be of a short term nature and is not expected to have any
significant impact on benthic or other aquatic communities of the area. The marina has been
designed to maximise flushing of the area and hence remove suspended material quickly from
the area.

7.2.1.4

Groundwater

Earthworks will have little impact on existing groundwater levels. Any dewatering operations
carried out will be of a minor nature for services and will not effect any groundwater usage of
local residents. Groundwaters may contain hydrocarbon and organic contaminants arising
from nearby fuel depots and grain silos. If contaminants are detected during dewatering,
disposal and or treatment of dewatering discharges will be carried out so as to meet the
established water quality criteria of the receiving environment.
Any migration of the saline interface will be temporary and minimal. Consolidated fill for
reclaimed land and enhanced recharge of fresh water is expected to cause the saline interface to
move seaward in the longer term. Fill required in the development is proposed to be clean fill
imported from local sand pits and adjacent beaches.
7.2.1.5

Waste Disposal

Wastes generated during construction will be in the form of building construction materials,
sewage and rubbish. All waste materials will be disposed of to an appropriate tip in accordance
with the City of Bunbury Regulations. No waste material will be allowed to enter the water
during construction.
Portable toilets will be provided during the construction phase in accordance with Health
Department Regulations.

7.2.2 Impacts on the Biological Environment
7.2.2.1

Terrestrial Flora and Fauna

The terrestrial flora of the development site is relatively sparse. Most species present are
introduced species and of little conservational significance. During construction of foreshore
facilities some of these species may be removed. Revegetation of the site will be carried out
using indigenous species which will improve the conservational and aesthetic value of the area.
Revegetation will be included in a landscape master plan prepared for the area.
Fauna of the area has been greatly influenced by landform modification and remnant populations
of terrestrial vertebrates are low in numbers with the exception of waterbirds. Water bird
populations inhabit specific areas including Anglesea Island and parts of Leschenault Estuary.
These areas are considered to be a sufficient distance form the marina site not to be affected by
construction activities. As a consequence construction of the Marina Complex will have little
impact on fauna. Landscaping and revegetation of the site with indigenous species will enhance
its habitat value in the longer term.

7.2.2.2

Aquatic Flora and Fauna

A short term increase in turbidity of the water is expected during construction of the marina.
This is not expected to have an large impact on the seagrass and benthic communities that exist
within the waters.
Investigations undertaken indicate that the proposed marina site is virtually devoid of seagrass
and macroaglae. Five percent coverage of seagrass does exist in the inner Casuarina Harbour
area. Loss of this seagrass may occur as a result of construction activities. This loss is not
considered significant.
Seagrass meadows have also been identified to the north of Koombana Bay. It is considered
unlikely that any loss of coverage will occur. The flushing model (Refer Appendix 5) developed
for Koombana Bay and Casuarina Harbour also indicates that the plume will not reach this area.
Dolphins regularly enter Koombana Bay and are currently being studied by the Department of
Conservation and Land Management who have a field station on the foreshore. If blasting is
used in construction of the marina the noise generated under water may impact on these animals.
To reduce the impact on the dolphin communities the Department of Conservation and Land
Management will be consulted to determine the timing of these activities. The marina will also
be designed to require the minimal amount of blasting and pile driving.
It is not expected that there will be any loss of offshore fauna species due to the construction of
the marina or foreshore works.

7.2.3 Impacts on the social environment
7.2.3.1

Dust Control

Dust generated from construction activities has the potential to impact on adjacent roads,
commercial and residential areas. Sand and dust prevention measures will be in accordance with
the Environmental Protection Authority Dust Prevention Guidelines - 1990 and will include the
following:
All trucks carrying sand on public roads will be required to cover their loads with
tarpaulins.
During the construction period sand stockpiles and any other areas of loose sand or
dust will be kept damp.
Sand barriers will be constructed were necessary to prevent sand drifting onto public
roads.

7.2.3.2

Noise and Vibration Control

Noise and ground vibration is expected to be generated by construction activities including
construction plant and equipment, truck movements and blasting (if used). To minimise the
impact of this noise on nearby residential areas all plant and equipment used during the
construction of the Marina Complex will be required to be fitted with effective emission controls
complying with the requirements of relevant authorities. To minimise inconvenience to nearby
residents, construction hours will also be subject to approvals by the City of Bunbury.
Construction traffic will have access to the marina site via Casuarina Drive. Traffic movements
through residential areas will be restricted to between the hours of 6 am and 6 pm and during
this time the noise level will not exceed 62 d(B)a as required by the EPA.
Ground vibration generated during construction is not expected to adversely affect adjacent
residential and commercial areas as these areas are some 500 m from the site. All construction
activities will however be monitored for ground vibration as a precaution.
Any blasting required would be conducted during day light hours and would comply with the
requirements of the Occupational Health, Safety and Welfare Act, 1984 (as amended) and with
the Noise Abatement (Neighbourhood Annoyance) Regulations 1979 (as amended) of the
Environmental Protection Act of 1986.
7.2.3.3

Public Access

To ensure public safety public access to the marina site will be prohibited during the
construction phase. Fencing and appropriate signage will be erected at access points around the
area to enforce access restrictions.
Appropriate traffic management techniques will also be employed to ensure road safety during
construction.
7.2.3.4

Historic Sites

During construction and landscaping of the proposed development it is expected that bottles and
artefacts may be uncovered. Should artefacts be uncovered the Western Australian Museum and
the Heritage Council of Western Australia will be notified immediately to determine their
significance and subsequent procedure required.
The inner portion of the old Bunbury jetty will be retained and connected to the shore via a
public access way. A 50 in portion of the jetty will also be retained as a fishing jetty on the
marina side of the marina entrance. A 130 m section of the jetty is to be removed to facilitate the
construction of the entrance channel to the marina and the outer 300 m portion demolished. It
may be possible to preserved and store timber from this section of the jetty for future use as part
of a townscape development within the CBD of Bunbury. The removal and preservation of the
timber will need to take place in consultation with the Bunbury Historical Society. The original
jetty crane will also be restored and relocated to the marina carpark.

A number of ship wrecks protected under the Historic Shipwreck Act, 1976 have been
identified in the study area (Refer Appendix 4). As their exact location is not known they may
be disturbed during construction.
To avoid any unnecessary disturbance to these sites the advice and if necessary the permission
of the Western Australian Museum will be sought prior to any development work. Should any
relics or wrecks be uncovered during construction the Western Australian Museum will be
notified immediately and appropriate action undertaken.
The Department of Aboriginal Sites of the Western Australian Museum have advised that they
have no registered sites within the area of concern. They have indicated however that to their
knowledge, no systematic survey for sites has been undertaken.
Old photographs and maps of the area indicate that much of the area was previously underwater
and has been substantially altered and/or reclaimed. It is therefore unlikely that archeological or
ethnographic sites exist in this location. If any are located during construction the Department of
Aboriginal Sites of the Western Australian Museum will be contacted for advice.
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7.3 Proposed Marina Complex - Operational
7.3.1 Impacts on the Physical Environment
7.3.1.1

Water Quatity

An estimate of the tidally induced flushing time for the proposed marina with groynes and new
entrance using the tidal prism method is approximately 6 days. This method assumes that basin
and parent body water become fully mixed during tidal exchange and discounts any other
flushing mechanisms such as wind induced currents.
In order to assess the influence of wind induced currents, which in a region with a small tidal
range such as Bunbury can be an important forcing mechanism, a two dimensional numerical
hydrodynamic model was employed.
The prime result of the investigations (Refer Appendix 5) is that construction of the marina
groynes will enhance flushing of the marina area in comparison with its present configuration.
Flushing times for the marina so constructed are expected to be significantly less than six days
and as low as one day for the typical diurnal wind and diurnal tidal condition.
The sampling carried out at the site of the proposed marina shows that the water quality is
similar to that of Koombana Bay and the nearby marine waters. These waters conform to the
EPA's water quality criteria for Schedule 7(3) relating to the maintenance and preservation of
aquatic ecosystems as outlined in the Environmental Protection Authority's Bulletin No.103.
The present water quality of the proposed marina site is expected to have little or no impact on
the recreational uses that will accompany the development of a marina.
Nutrient levels at the site are slightly higher than marine conditions. This is not expected to be of
any concern as the design of the marina will enhance flushing to Koombana Bay.
The operational phase of the marina could impact on the water quality in a number of ways.
Design of the marina will minimise input of pollutants to the water and thus minimise the impact
on water quality. The impact of marina emissions on water quality and actions to minimise these
impacts are detailed in Section 7.3.1.6.

7.3.1.2

Groundwater

Large grassed areas which require significant quantities of fertiliser could provide a source of
nutrients to the groundwater. To minimise this impact grassed areas will be kept to a minimum
and a nutrient and an irrigation management plan will be prepared to the satisfaction of the EPA.
As detailed in Section 5.3.4.2 deep sewers are proposed for the development which will prevent
the contribution of nutrients which may arise from septic systems.

7.3.1 .3

Shoreline Stability and Coastal Processes

Appendix 5 shows that the beaches in Koombana Bay and on the ocean coast of the City of
Bunbury will not be detrimentally influenced by construction or operation of the proposed
marina.
The Bunbury Back Beaches are physically remote from the proposed marina site and the littoral
system of grain size distribution, wave climate and nearshore current regime will not be
changed. It is not therefore anticipated that construction or operation of the proposed marina will
have any detrimental influences on the Bunbury Back Beaches.
Similarly, as the proposed marina does not intercept sediment supply to the Koombana Bay
Beach, alter the wave climate impinging upon the beach or alter the nearshore current regime, it
is not anticipated that construction or operation of the proposed marina will have any detrimental
influences on Koombana Bay Beach.
It is proposed in the later stages of marina development to realign the existing beach at the
western boundary of the marina area. The proposed realignment results in a total length of
beach of 400 m and it is planned that all of the beach will be available to the public. The
realigned beach will be designed to ensure shoreline stability. Changes in current velocity due to
construction of the proposed marina groyne are insignificant and will not exacerbate erosion of
either the existing beach or the realigned beach.
7.3.1.4

Storm Events and Sea Level Rise

The rate of sea level rise accepted by the Institution of Engineers is 0.3 m in 50 years. This will
not have a significant effect on the shoreline of the proposed development and the adjacent coast
and the basic hydrodynamics of the area are not expected to change. The sea level rise will
however increase the likelihood of flooding due to storm surges. It should be noted though that
the magnitude of storm surge events far exceeds the predicted sea level rise. Cyclone Alby, for
example, had a storm surge level 1.08 metres higher than the highest astronomical tide. Water
level variations due to major storm events therefore are the major factor in determining
development levels.
Finished ground levels will be above 2.4 m Chart Datum to ensure adequate drainage. This
level is 0.45 m higher than the average annual highest recorded tide plus the predicted sea level
rise during the project's lifetime. Finished floor levels will be set considerably higher than this
to be above the design storm surge appropriate for the use of the building.
7.3.1.5

Drainage

Drainage patterns of adjacent land will be altered along the existing foreshore but will not
require the upgrading of existing drains. Stormwater runoff will be contained on site and any
drainage outlets will be kept to a minimum. Their visual impact will be minimised and will not
intersect any beaches. All drainage will be intercepted by silt traps with grease baffles which
will be regularly maintained. Design, location and construction of all drainage systems will be to
the satisfaction of the EPA and the City of Bunbury.

7.3.1.6

Marina Emissions

Stormwater from roofs, carparks and boat maintenance areas which may contain nutrients,
hydrocarbon and other pollutants may impact on water quality within the marina. To minimise
this impact stormwater will be contained on site and any drainage outlets will be kept to a
minimum and intercepted with sediment.
Heavy metals are expected to accumulate in small amounts in the sediments within the marina
from antifouling paints used on boats. This will to be a slow process and have little impact on
the water quality. The marina has been designed to maximise flushing thus reducing this
accumulation.
The EPA has set strict rules for the use of TBT based antifouling paints. This prohibits the use
of these paints on vessels that are smaller than 25 in. It is not expected that boats of this size will
use or be maintained within the marina, however should this be the case consultation with the
EPA will be carried out to determine correct management procedures.
Sewage from the development will be disposed of via a reticulated deep sewerage system to
ensure that nutrient input and bacterial pollution of the water does not occur. Design and
construction of this system and ancillary facilities will be in accordance with Water Authority
requirements, including safeguards to prevent sewage input to the marina in the event of a
system failure. A sewage pumpout facility will not initially be provided within the Marina
Complex, however should further development of the complex create the need for such a facility
one will be installed.
Refuelling stations may impact on water quality through spills. However because small volumes
and light fractions are involved the impact of this activity will be low. In addition the refuelling
station will be designed to prevent spillages reaching the water.
Contingency plans including emergency procedures and clean up operations will also be
developed to ensure the impact is minimised (Refer Section 8.2.2). Emergency procedures will
be primarily the responsibility of the Department of Marine and 1-larbours once the marina is
operational.
Noise and dust generated from the Marina Complex is expected to be negligible and have little
impact on surrounding proposed residential, existing commercial or waterway areas, including
Leschenault Inlet.

7.3.2 Impact on the biological environment
7.3.2.1

Terrestrial Flora and Fauna

The terrestrial component of the biological environment of the Marina Complex site is highly
modified. Few species of native flora and fauna exist in the area. Development of the site will
include landscaping using native species and thus providing new habitats for native fauna. This
is considered to have a beneficial impact on the terrestrial flora and fauna in the area.

7.3.2.2

Aquatic Flora and Fauna

An increase in people in the area as a result of the provision of recreational and tourist facilities
may put pressure on the aquatic component of the biological environment. This may be in the
form of an increase in the fishing effort for edible species of fish, molluscs and crustacea
resulting in a decrease in diversity and abundance of species in the area. The proponent will
liaise with the Department of Fisheries to determine the degree of this impact and if necessary
aid in preparation of educational information for recreation fishing enthusiasts using the area
aimed at managing fish stocks.
The Marina Complex is expected to increase the number of pleasure craft using the area. While
it is difficult to predict the level of increase it is considered that little impact on aquatic flora and
fauna will result.
The marina development may have a long term beneficial impact on the biological environment
by providing new habitats. The new causeway and jetty pile will provide a habitat for the
colonisation of species such as sponges, and mussels. The protected waters within the marina
will also provide a suitable breeding ground for juvenile fish and crabs.
7.3.2.3

Conservation Areas and Regional Conservation

A major conservation area (System 6 Recommendation C 68) is located on the north shore of
Leschenault Inlet and on Anglesea Island. The area is valuable because of the existence of rare
mangal communities and a large waterbird population. The Marina Complex is considered to be
a large enough distance from this conservation area to have any impact. LIMA and the City of
Bunbury are preparing a management plan for this area.

7.3.3

Impacts on the Social Environment

7.3.3.1

Industrial Risk Assessment

Assessment of the industrial risk (Appendix 1) indicates existing landuse creates three risks
which impinge upon the proposed Marina Complex area. These risks include:
Rail transportation of petroleum products along the old Bunbury jetty
Methanol storage facilities in the Outer Harbour.
Transportation of oil from the Inner Harbour via pipeline to the BP terminal.
Transportation of ammonium nitrate for export through the Outer Harbour.
Risk analysis according to EPA guidelines indicates that the risk associated with the rail traffic,
oil pipeline and the methanol storage facility do not present an unacceptable risk to the proposed
Marina Complex. However the risk associated with the transport of ammoniurn nitrate is
unacceptable to the operation of the Marina Complex. Loading and transportation of ammoniurn
nitrate has not occurred in Bunbury Outer Harbour for three years but if it is to occur in the
future the Marina Complex will be closed during this time to the satisfaction of the Western
Australian Department of Mines.
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7.3.3.2

Land and Waterway Use

The development of the proposed Marina Complex is expected to increase public usage of
existing beaches and foreshore areas. The proposed festival retail zoning of lots adjacent to the
embankment will provide an important and unique amenity to the general public by allowing
waterside retailing restaurant developments. Boardwalks will allow public access between the
marina and harbour beach. The proposed land use is consistent with the Bunbury Harbour City
Concept.
The existing uses of adjacent local waters inside the harbour for port and harbour purposes will
remain unchanged. The beach between the embankment and the plug will remain a swimming
beach.
7.3.3.3

Boating and Navigation

There will be an expected increase in pleasure craft using the Casuarina Harbour area. This
increase will be influenced by the design and provision of facilities in the Marina Complex.
Conflict which may arise between port related activities and recreational boating will be greatly
reduced by the building of a causeway between the marina and the Bunbury Outer Harbour
(Refer Figure 3).
The Marina Complex will provide safe boat moorings, a public boat launching ramp and
associated facilities for local and visiting craft. The provision of these facilities wifi be beneficial
to Bunbury's appeal for boating. Navigation aids will be provided to ensure the safety of the
boating public.
7.3.3.4

Community Services and Facilities

The proposed development will not place an increased demand on community facilities in the
vicinity of the sites in the intermediate term. In fact new services in the form of a public boat
ramp, boat pens, retail outlets and car parking will improve community amenity. Over time
existing swing morring users will transfer to fixed pens. As they do so their swing moorings
will be removed. Swing moorings will also be removed prior to construction where they
interfere with marina navigation channels and pens.
7.3.3.5

Road Systems and Traffic

An increase in traffic along Casuarina Drive from vehicles visiting the marina is expected. To
minimise the impact between mineral sands haulage trucks and traffic visiting the marina
localised widening and channelisation of Casuarina Drive will be undertaken. This will allow
traffic to the Bunbury Harbour to pass those turning right into the marina, and market access
roads.
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7.3.3.6

Recreation

The Marina Complex will increase the recreational opportunities and facilities of the Bunbury
area. The complex includes facilities such as beaches, foreshore areas, a yacht club area,
pleasure boat pens and dual use paths which will all contribute to the recreational attraction of
the area. A recreational fishing jetty will also be provided ensuring this activity continues.
7.3.3.7

Public Access

The development of the proposed Marina Complex is expected to increase the need for public
access to the area. To meet this need the complex will include a dual use path system and
footpaths designed in accordance with Environmental Guidelines for Dual Use Paths. The
provision of vehicle parking areas in close proximity to the marina will cater for vehicular
access. Water borne access will be improved by the construction of a boat launching ramp and
service berth facilities.
7.3.3.8

Visual Amenity

The current appearance of the site is degraded by the existence of badly designed and delapitated
industrial facilities including the tank farm, petroleum depots, railway lines, sheds and a
wastewater treatment plant. In addition the natural landforms and vegetation have been degraded
by poorly planned development in the past.
The Marina Complex will enhance Koombana Bay's vistas and the boat harbour will become a
focal point for foreshore recreation. The skyline will not be altered greatly as most of the
development will be contained within the boat harbour. The staged removal of old industrial
facilities will also provide opportunities to upgrade the landscape.
The proposal does not include the construction of buildings on the developed lots. The
Department of Marine and Harbours will however continue to control reserves and freehold
land. Building developments will be carried out under lease agreements between the developer
and the Department and conform to Strict architectural standards set in the context of the
Bunbury Harbour City Redevelopment Plan. A landscape master plan for the area will also be
prepared by the proponent in liaison with the Bunbury City Council.
7.3.3.9

Commercial Fishing

The proposed Marina Complex will not adversely impact on the commercial fishing operations
currently located in Casuarina Harbour. The proposal includes the relocation of the fishing boats
to Mediterranean swing moorings on the western side of the harbour (Refer Figure 3). It is not
expected that any interference to the operations of these boats will occur during construction of
the marina as these new moorings are located on the other side of the harbour from the marina
construction site and relocation can occur independently from breakwater and pen construction.
The proposed Marina Complex will have no adverse impact on commercial fishing leases and
processing industry. The provision of a boat industry area to facilitate fish processing has been
included in the proposed complex (Refer Figure 3).
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8.0 Environmental Management and
Commitments
As outlined in Section 7 of this report the proposed rezoning and Marina Complex will have
little impact on the environment.
A number of management strategies have been prepared to ameliorate potential impacts of the
proposal. These have been combined together in this chapter with the proponent's and the
Department of Marine and Harbour's commitments towards minimising environmental impact.
The proponent for the project as outlined in Chapter 1 is the South West Development
Authority. Agreement has been made that the Department of Marine and Harbours will be the
waterways managers for the Marina Complex and will be responsible for all commitments
regarding the construction and operation of the complex.
The proponent and the Department of Marine and Harbours undertake to abide by the
commitments outlined below. The proponent and the Department of Marine and Harbours
accepts these commitments to be legally binding on approval of the project by the Government
of Western Australia.
All commitments will be incorporated into the agreements between the proponent, the
Department of Marine and Harbours, the State and the City of Bunbury.

8.1 Rezoning Management Commitments
To minimise the environmental impacts of the rezoning identified in this PER the South West
Development Authority will undertake the following management strategies.

To minimise nutrient export from future developments on the rezoned land
SWDA will:
1 (SWDA)

Require developers, as a condition of development, to prepare nutrient and
irrigation management plans for development which may ariversely impact
on the existing nutrient levels of the project site or adjacent lands or
waters. Management plans to be to the satisfaction of the Environmental
Protection Authority.

To provide suitable landform to facilitate future development on the rezoned
land SWDA will:
2 (SWDA)

recontour adjacent to Mariston Hill in accordance with plans approved by
the City of Bunbury.
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To minimise the impacts of future development on the rezoned land on flora,
fauna and conservation values of the area SWDA will:
3 (SWDA)

work with LIMA, DPUD and the City of Bunbury to prepare educational
information to raise public awareness relating to use of the environment
and protection of conservation values.

4 (SWDA)

support the implementation of the Koombana Park Reserves Management
Plan being developed by the City of Bunbury and LIMA

To minimise the impact of existing traffic noise on future development on the
rezoned land SWDA will:
5 (SWDA)

set back residential areas to reduce traffic noise levels in consultation with
the Main Roads Department and in accordance with the requirements of the
Environmental Protection Authority.

6 (SWDA)

redesign Casuarina Drive to ieduce traffic noise levels in consultation with
Main Roads Department and in accordance with the requirements of the
Environmental Protection Authority

To minimise the industrial risk from existing land uses on future development
of the rezoned land SWDA will:
7 (SWDA

not proceed with residential development until the licence to transport and
load ammonium nitrate has been revoked or amended to the satisfaction of
the Environmental Protection Authority.

8 (SWDA)

not proceed with residential development or holiday accommodation within
the area bounded by the 10-6 risk contour until the hazards have been
removed.

9 (SWDA)

not proceed with residential development or holiday accommodation in the
500 m buffer zone around the wastewater treatment plant until the plant is
relocated or managed in a manner which will enable WAWA to reduce the
buffer zone.
Note: The buffer zone should not preclude commencement of development
and construction for purposes other than residential and tourist
accommodation.

10 (SWDA)

not proceed with residential development in close proximity to the rail lines
until the lines are removed or transportation of petroleum products ceases.
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11 (SWDA)

coordinate exploratory shallow drilling, soil and water sampling and
vapour detection of groundwaters and resulting removal of any
contamination below the petroleum storage facility prior to development to
the satisfaction of the EPA.

To provide adequate road systems and car parking facilities for future
development on the rezoned land SWDA will:
12 (SWDA)

improve road systems when necessary to allow for increased traffic.

13 (SWDA)

incorporate parking facilities into all future developments in accordance
with plans approved by the City of Bunbury.

14 (SWDA)

liaise with Bunbury Transit to extend bus routes from the central city to the
rezoned land.

To provide adequate public access for future developments on the rezoned land
SWDA will:
15 (SWDA)

provide dual use paths throughout development in accordance with
Environmental Guidelines for Dual Use Paths.

To provide adequate foreshore reserves for future developments on the rezoned
land and ensure consistent management SWDA will:
16 (SWDA)

following the relocation of the wastewater treatment plant and the
petroleum storage facilities request the Department of Land Administration
to incorporate the road reserve, which forms the northern extension of
Ocean Drive, into Reserve Pt 18574 for foreshore management.

17 (SWDA)

prior to residential development on the rezoned land have prepared
management plans for adjacent foreshore areas to the satisfaction of the
City of Bunbury and the Coastal Management Branch of DPUD.
Management plans to address of the following:
- retention of foreshore vegetation and revegetation if necessary.
- provision of facilities i.e. toilets, picnic areas, car parks etc.
- establishment of suitable means of public access.
- protection of environmentally sensitive areas.
- maintenance of shoreline stability.
- protection of visual amenity.
- provide for recontouring.

18 (SWDA

implement management plans as a condition of development.
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To protect and enhance the visual amenity of the rezoned land SWDA will:
19 (SWDA)

prior to development of each site within the study area have prepared a
landscape plan to the satisfaction of the City of Bunbury. The landscape
plan will include consideration of the use of appropriate building design
and materials, scale, form and landscaping.

20 (SWDA)

implement the landscape plan as a condition of development.

To protect historic sites on the rezoned land SWDA will:
21 (SWDA)

incorporate historic sites into the development to the satisfaction of the
Western Australian Museum.

22 (SWDA)

Comply with the Aboriginal Heritage Act and the Historic Shipwrecks Act
1976.

8.2 Marina Management Commitments
8.2.1 Construction Management Commitment
To minimise the environmental impacts of the construction of the Marina Complex identified in
this PER the Department of Marine and Harbours will undertake the following management
strategies.

To minimise the disturbance to landform DMH will:
1 (DMH)

minimise fill levels by filling only to a level necessary for engineering
purposes taking into account the predicted impact of the Green House
Effect.

To stabilise soil surfaces during construction DMH will:
2 (DMH)

water exposed soil surfaces and following construction stabilise areas by
either sowing grasses or hydromulching

To maintain water quality during construction DMH will:
3 (DMH)

limit construction to normal working hours to allow the turbid plume to
disperse.

4 (DMH)

use clean fill from local sand pits and adjacent beaches.
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5 (DMH)

confine turbid plume to bunded areas when necessary.

To maintain groundwater quality during construction DMH will:
6 (DMH)

monitor dewatering discharge for contamination.

7 (DMH)

discharge and/or treat dewatering discharge in settling ponds to remove
any detected contamination. Ensure the standard of discharge meets water
quality criteria established for the receiving environment (i.e. Schedule 7
(3) - Maintenance and Preservation of Aquatic Ecosystems as outlined in
the Environmental Protection Authority's Bulletin No. 103).

To minimise the environmental impact of construction wastes DMH will:
8 (DMH)

dispose of all excess wastes to an appropriate tip in accordance with the
City of Bunbury Regulations.

9 (DMH)

allow no waste material to enter the water.

10 (DMH)

supply portable toilets for works staff during the construction phase.

To minimise the impact of construction on flora and fauna of the area DMH
will:
11 (DMH)

preserve existing vegetation wherever possible.

12 (DMH)

revegetate the site following completion of construction in accordance with
the landscape plan for the area prepared by SWDA.

13 (DMH)

minimise blasting and pile driving in order to limit disturbance to waterbird
and dolphin communities.

14 (DMH)

consult with the Department of Conservation and Land Management and
the Western Australian Department of Fisheries to determine timing of
blasting.

To minimise dust generation during construction DMH will:
15 (DMH)

carry out prevention measures in accordance with EPA Dust Control
Guidelines 1990.

16 (DMH)

cover all trucks transporting sand and soil to the site to the satisfaction of
the City of Bunbury.

17 (DMH)

water all sand stock piles.
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18 (DMH)

construct sand barriers where necessary.

To minimise noise generation during construction DMH will:
19 (DMH)

fit all plant and equipment with effective noise controls to the satisfaction
of the Environmental Protection Authority and the City of Bunbury.

20 (DMH)

carry out construction between 6am and 6pm.

21 (DMH)

limit construction traffic noise levels to 62 dBa in accordance with the
EPA's requirements.

22 (DMH)

monitor construction activities for ground vibration.

23 (DMH)

comply with the requirements of the Occupational Health, Safety and
Welfare Act, 1984 (as amended) and with the Noise Abatement (
Neighbourhood Annoyance) Regulations 1979 ( as amended) of the
Environmental Protection Act of 1986.

To ensure public safety during construction DMH will

24 (DMH)

construct fencing and erect appropriate signs to restrict public access to the
site to the satisfaction of the City of Bunbury.

To protect historical sites and artifacts during construction DMH will:

25 (DMH)

comply with the Aboriginal Heritage Act.

26 (DMH)

stop work and contact the Western Australian Museum and the Heritage
Council of Western Australia should any historical sites or artifacts be
found during construction.

27 (DMH)

comply with the Historic Shipwreck Act 1976.

28 (DMH)

give the Bunbury Historical Society seven days notice prior to removal of
designated sections of the Bunbury Jetty.

8.22 Operational Management Commitments
To minimise the environmental impacts of the operational phase of the Marina Complex
identified in this PER the Department of Marine and Harbours will undertake the following
management strategies.

To maintain water quality within the marina DMH will:
29 (DMH)

contain stormwater on site as a policy. Locate, design and construct all
stormwater disposal systems to the satisfaction of the EPA and the City of
Bunbury.

30 (DMH)

minimise drainage outlets and intercept runoff with sediment traps
including grease baffles.

31 (DMH)

regularly maintain silt traps to the satisfaction of the City of Bunbury.

32 (DMH)

dispose of all sewage via reticulated deep sewerage to the satisfaction of
WAWA. Liaise with WAWA to prepare adequate contingency plans in case
of system failure.

33 (DMH)

comply with the intent of EPA Bulletin 447 regarding the use of organotin
anti-fouling paints and the recommended introduction of a regulation under
section 123 of the Environmental Protection Act (1986).

34 (DMH)

develop and implement a Marine Management Programme as outlined in
Section 8.3 and to the satisfaction of the EPA.

35 (DMH)

develop a contingency plan for accidental oil spills within the marina
waters to the satisfaction of the EPA. In the contingency plan address
contingencies for fire and explosions, collision between vessels, fuel and
oil pollution, bombs and hazardous devices, toxic gas leaks, sewage and
effluent spills and hazardous chemical spills. Trial the contingency plan
immediately following construction of Stage I of the Marina Complex.

To protect the Marina Complex from severe storm events and sea level rise
DMH will:
36 (DMH)

carry out the necessary checks and repairs in the event of severe climatic
events.
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To minimise the impact of the Marina Complex on local terrestrial flora and
fauna DMH will:
37 (DMH)

landscape the site with indigenous species in accordance with the
landscape master plan prepared for the area by SWDA to the satisfaction of
the EPA.

To minimise the impact of industrial risk associated with existing activities on
the Marina Complex DMH will:
38 (DMH)

prohibit public access to and use of the Marina Complex whilst
transportation and loading of ammonium nitrate is occurring to the
satisfaction of the Department of Mines.

To minimise the impact of dust on the Marina Complex DMH will:
39 (DMH)

liaise with Bunbury Port Authority to reduce dust levels from mineral
sands loading facilities in Bunbury Outer Harbour to the satisfaction of the
City of Bunbury.

To provide adequate and safe boating facilities DMH will:
40 (DMH)

provide and maintain safe navigation aids.

41 (DMH)

monitor the entrance channel for siltation and dredge if necessary to
maintain a navigable depth and effective water exchange.

To provide adequate road systems and carparking facilities DMH will:
42 (DMH)

contribute to the localised widening and channelisation of Casuarina Drive
in accordance with Figure 1.

To provide adequate recreation opportunities and facilities within the Marina
Complex DHM will:
43 (DMH)

provide and maintain the swimming beach, fishing jetty and boat ramp.

To provide adequate public access to and within the Marina Complex DM11
will:
44 (DM1-I)

provide a dual use path system designed in accordance with Environmental
Guidelines and the Bunbury Region Cycleplan.
KC

45 (l)Ml I)

link the dual use path with access points outside the Marina Complex site.

46 (DMH)

regularly maintain launching ramps and service berthing facilities

To protect and enhance the visual amenity of the Marina Complex DMH will:
47 (DMH)

ensure all building developments within the Marina Complex conform to
strict architectural standards using appropriate building design and
materials, scale, form and landscaping in accordance with a plan to the
satisfaction of the City of Bunbury and set in the context of the Bunbury
Harbour City Redevelopment Concept.

8.3 Marine Management Programme
A Marine Management Programme which will include a water quality and sediment monitoring
programme will be implemented by the waterways managers (Department of Marine and
Harbours) for the proposed Marina Complex in accordance with the requirements of the
Environmental Protection Authority.
The objective of the Marine Management Programme will be to determine the impact of the
development on the marine environment. The management programme will allow an assessment
of the effectiveness of the management strategies outlined by Section 8.2.2 of this document in
maintaining the existing water quality. The data obtained may lead to alterations in the strategies
employed in the management or in the design of the Marina Complex.
The monitoring programme will measure water quality parameters known to be indicators of
water quality in marinas constructed on the western coast of Western Australia. Additional
parameters will also be selected for measurement where they can be shown to be typical for the
proposed Marina Complex.
The sampling periods and intensity of testing will allow a statistical comparison of test results
between each sampling period. The timing of sampling periods will take into account antecedent
conditions including any major input events.
The monitoring programme will commence immediately prior to the construction of Stage 1
with baseline testing. The programme will run for a three year period or until it can be verified
to the satisfaction of the EPA that the Marina Complex has had little or no detrimental impact on
the existing environment.

9.0 Conclusion
The Bunbury Harbour City Redevelopment is a major initiative towards the revitalisation of the
City of Bunbury. The South West Development Authority and the City of Bunbury consider the
redevelopment to be consistent with future planning for the area. The rezoning has been given
conditional planning approval by the City of Bunbury.
It is concluded that the rezoning of subject land to facilitate the development of
tourist/recreational, commercial and residential development will be of benefit to the community
of Bunbury. The Marina Complex will also provide a facility for the people of Bunbury which
does not currently exist and a waterfront focus for the city.
Environmental impact of the project has been found to minimal with the exception of the
incompatibility of existing land uses with proposed land uses. The proposed relocation of
existing land uses will ensure that this environmental impact is minimised. Other potential
adverse environmental impacts can be successfully managed by the management strategies
outlined in this report.

Abbreviations
The following common acronyms are used in the text of this Public Environmental Review.
CBD
DMH
DPUD
EPA
LIMA
PER
SWDA
TPS
WWC

Central Business District
Department of Marine and Harbours
Department of Planning and Urban Development
Environmental Protection Authority
Leschenault Inlet Management Authority
Public Environmental Review
South West Development Authority
Town Planning Scheme
Waterways Commission
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GUIDELINES FOR THE PUBLIC
ENVIRONMENTAL REVIEW FOR THE
BUNBURY HARBOUR
In May 1989, Gianfranco Design, on behalf of the South West Development Authority, referred
a proposal entitled 'Bunbury Harbour City Redevelopment' to the Environmental Protection
Authority.
As detailed in the referral, the plan contains developments such as hotels, mixed residential
areas and condominiums in the Bunbury Harbour area west of Koombana Channel. The
referral also includes a proposal to construct a marina, which would have a 250 boat capacity, in
the outer port area.
Assessment of the proposed Development Plan, including the environmental acceptability of the
type of urban development proposed in general, and in proposed the marina in particular, would
be viewed in the context of proposed and existing developments west of Koombana Channel.
The Environmental Protection Authority has determined that the environmental implications
associated with development below high water mark and consequent impact on the Leschenault
Inlet and foreshore areas would require formal environmental impact assessment. While a
Concept Plan for this proposal was developed by the South West Development Authority in
1988 and included an extensive public consultation period, this document did not specifically
consider environmental issues associated with the Concept Plan, nor did it include a definite
marina proposal, as has been included in the referral to the EPA. The Authority has determined
that the Development Plan, including the proposed marina, shall be assessed as a Public
Environmental Review (PER).
These guidelines identify issues associated with the proposal that should be addressed within
the PER. They are not intended to be exhaustive and the proponent may consider that other
issues should also be included in the document.
The PER is intended to be a brief document; its purpose should be explained, and the contents
should be concise and accurate as well as being readily understood by interested members of the
public. Specialist information and technical description should be included where it assists in the
understanding of the proposal. It may be appropriate to include ancillary or lengthy information
in technical appendices.
1. SUMMARY
The PER should contain a brief summary of:
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salient features of the proposal;
alternatives considered;
description of receiving environmental and analysis of potential impacts and their
significance;
environmental monitoring, management and safeguards and commitments
thereto; and
conclusions.

2. INTRODUCTION
The PER should include an explanation of the following:
identification of proponent and responsible authorities;
background and objectives of the proposal;
brief details and timing of the proposal;
relevant statutory requirements and approval procedures; and
purpose and structure of the PER.

NEED FOR THE DEVELOPMENT
The PER should examine the justification for the project and projected costs (in the broad sense)
and benefits at local and regional levels. The proponent should provide detail of the additional
facilities the development would provide, in view of the existing facilities in the area adjacent to
the Estuary and Inlet.

EVALUATION OF ALTERNATIVES
The evaluation of alternatives is an important issue. A discussion of alternatives to the proposal
including alternative sites and scales should be given. A comparison of these alternatives in the
broad context of the stated objectives of the proposal should be included as well as the
respective costs and benefits at both construction and operational stages. In this way the
rationale and criteria used for choosing the preferred option should be clear.

DESCRIPTION OF PROPOSAL
The PER should describe the following:
Overall concept of development;
Location and layout, including specific details of size and facilities associated
with
the proposed marina;
Proposed land uses and land tenures;
Staging of development;
Construction schedule and methods of construction including source of materials and
disposal of wastes;
Infrastructure and auxiliary services (eg power, water and sewerage);
Access;
Operation during and after construction;
Projected lifetime; and
Management structure and responsibilities.
Obviously at least part of the facilities currently located at the project site (tank farm silos,
wastewater treatment plant) would need to be relocated outside the project area prior to the
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redevelopment scheme being implemented. A clear indication should be given as to what
existing structures would be moved, and where they would be relocated to should be included.

6. EXISTING ENVIRONMENT
The PER should provide an overall description of the environment and an appraisal of physical
and ecological and social systems likely to be affected. This should also include a discussion of
existing industry and port operations, including the wastewater treatment plant and tank farm.
This section should concentrate on the significant aspects of the environment likely to be
impacted by the development (ie in particular the processes sustaining the system). Only the
processes, habitats, resources and potential resources which could be influenced should be
defined.
Wherever possible in the discussion of physical and biological processes that are essential
determinants in the maintenance of habitats and resources, conceptual models or diagrams
should illustrate and synthesize the interaction between the processes.
This discussion should include:

6.1 PHYSICAL
offshore and onshore geology and geomorphology;
drainage;
existing hydrological dynamics of the outer harbour;
existing coastal processes affecting the area;
water quality of the nearshore marine environment; and
groundwater.

6.2 BIOLOGICAL
Offshore and onshore biota (including rare or restricted species) and their ecosystems,
set in regional context.
Particular reference should be made to the proximity of proposed development to mangrove and
bird wading areas.

6.3 SOCIAL
land use, including past land uses, land tenure, zoning and reservation, conservation,
and recreational aspects;
road systems and traffic;
landscape;
public access;
historical (e.g. boat wrecks), archaeological and ethnographic sites;
adjacent cornmu nities and developments;
use of Lcschcnault Inlet and offshore marine waters in vicinity of proposal;

current use of outer harbour area by professional and recreational
and other water oriented recreational activity; and
impact on System 6 recommendations pertaining to areas adjacent to
development.

fishermen,
proposed

Where appropriate, this discussion should take cognizance of any other known proposals or
existing plans or policies pertaining to the general area, for example the Leschenault Inlet
Management Authority (LIMA) programmes and policies.
Discussion regarding the implications of the proposal on the existing industrial and port
operations would also be appropriate.

7.

ENVIRONMENTAL IMPACTS

This is the most important part of the document and the results should show the overall effect on
the total ecosystem and surroundings of the location both during and after construction.
The objective is to predict potential impacts upon the environment. This should include an
assessment of the resilience of the systems identified in Existing Environment to natural and
man-induced pressures. Impacts should be quantified where possible. Criteria for making
assessments of their significance should be outlined. Compliance with relevant standards
should be demonstrated. In some cases there will be advantage in discussing construction and
operation impacts separately.
It will be necessary to determine impacts on individual components of the environment before
an overall assessment of potential impact is made.
The following potential environmental impacts should be included:
noise and dust control during construction phase associated with truck movements and
transport of raw materials;
details of any proposed dewatering activities, and associated impact on groundwater;
offshore and onshore biota (including the affects, specific and cumulative, on aquatic
fauna as well as seagrasses and other communities);
severe storm events;
proposed fill levels;
extent of alternation of natural drainage network, and final drainage and
stormwater discharge plans, including management of stormwater quality;
water quality within the proposed marina, and adjacent marine and Leschenault Inlet
waters (including flushing characteristics, as contingency plans for fuel spillage, the
effects of boat anti-fouling paint on marine and Inlet waters and adjacent land uses
need to be considered);
details and location of any proposed boat pump out facility;
details of any anticipated intemption of existing offshore coastal processes;
loss of parts of evaporation sustaining offshore and onshore biota;
landscape;
local and regional significance of foreshores;
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any historical, archaeological and ethnographic sites;
emissions associated with the marina (air, water, waste disposal, noise);
details of any proposed fish processing facilities associated with the commercial
fishing leases in Casuarina Harbour;
land use including local and regional conservation and recreation aspects;
access road systems and transport (increased traffic anticipated as a result of
implementation and management of this should also be addressed);
effect on existing community and facilities;
services (power, rubbish, sewerage);
hazard analysis associated with the close proximity of a tourist development to the tank
farm (if it is decided that the tank farm will remain at it's existing location);
impact of odour associated with nearby Water Authority wastewater treatment plant;
use of adjacent offshore waters;
groundwater quality;
water supply requirements;
potential impact of the proposed marina on the adjacent Leschenault Inlet environment
and System 6 Recommendation C.68 in relation to increased noise, dust and pedestrian
traffic;
a discussion of truck movement times associated with the transport, stockpiling and
loading times of mineral sand at the Outer Harbour. This activity is likely to generate
noise and dust, and may be an incompatible form of land use adjacent to a tourist
development at Casuarina Harbour; and
any anticipated social and/or community impact associated with the modification of
foreshore areas and alteration to existing boat mooring facilities.
Other impacts that are identified during preparation of the document should also be addressed.
This should include discussion on impact of localised flooding on the proposed development,
and long temi impacts associated with the Greenhouse Effect.
The significance and timing of the various potential impacts identified should be examined.

8. ENVIRONMENTAL MANAGEMENT AND MONITORING
A management and monitoring programme should be described on the basis of (and crossreferenced to) the potential environmental impacts described in 7. above.
The purpose of the management programme is to demonstrate the manner in which potential
environmental impacts can be ameliorated.
Authorities responsible for management should be clearly identified as should management
administration, costs and funding, including long-term financial contingencies. This should
include:
details regarding water quality monitoring within the marina;
discussion and details of the ongoing vesting and management of the artificial
waterway (marina) and foreshore reserves, particularly in relation to weed removal
and/or spoil removal if required at some time in the future;
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procedures to be followed in the event of accidental spillage of substances such as oil
or petrol into the waterways;
management of public access to the foreshore (and conservation reserves),, in particular
in view of the intensity of the proposed residential development adjacent to the
foreshore reserve;
provision of public access to deepwater points, indicating location details of facilities
such as car parks and boat launching areas;
saltrnarsh mosquito management, and the control of impacts associated with these
management methods; and
details regarding fire management within the conservation areas as may be required as
a result of increased public access to the area.
Emphasis should be placed on the manner in which monitoring results will lead, where
appropriate, to amendments to the management programme.
Environmental safeguards, including contingency planning for untoward and/or infrequent
events
Procedures for reporting the results of monitoring and management to appropriate authorities
should be given. Priorities for the implementation of management strategies would also be
required to ensure that the conservation area is adequately protected and managed before public
access is encouraged to the area.

COMMITMENTS
Where an environmental problem has the potential to occur, the proponent should cover this
potential problem with a commitment to rectify it. Where appropriate, the commitment should
include: (a) who will do the work, (b) what the work is, (c) when the work will be carried out
and (ci) to whose satisfaction the work will be carried out. A summary of all commitments in
numbered form should be given.

CONCLUSION
An assessment of the environmental acceptability of the project in terms of its overall
environmental impact and in the context of the proposed management programme should be
given.
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