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1. 	SUMMARY 

	

1.1 	Project Features 

The Proponent of this project, the Bunbury Port Authority (BPA), proposes to extend the 
existing Bunbury Inner Harbour at the Port of Bunbury. The proposed project has two main 
objectives: 

To dredge an extension to the existing Inner Harbour to provide an additional shipping 
basin area for the development of two additional berths which are planned for the 
loading of bulk mineral sands and alumina exports. 

To use the dredged spoil to complete reclamation of land areas partially reclaimed 
during the initial Inner Harbour dredging approximately fifteen years ago. These areas 
would later be developed for use by port related industry in accordance with their 
current zoning. 

The extended harbour proposed in this project will increase port capacity, allow for the further 
development of existing export facilities and permit the construction of new port facilities. 
The Port is currently restricted by lack of space for new berth facilities. There is limited 
space for the expansion of existing facilities in the Outer Harbour where industrial expansion 
is in conflict with the long term planning of the area. 

Trade and industry in the South West Region have steadily expanded in recent years. A 
number of new mineral sands export projects are currently in an advanced stage of planning. 
The proposed project satisfies the associated requirement for land for temporary bulk storage 
and will increase the shipping throughput of the Port. 

The project will benefit the community by generating both short term and long term 
employment opportunities. The project is essential for a number of important new export 
based projects in the South West of Western Australia and will help serve the Bunbury and 
Regional economies and Australian trade in general. 

1.2 	Alternatives Considered 

Alternative harbour sites in Bunbury and in the Region were considered. None were found 
to meet the objectives of this project at a realistic or economical cost. 

The alternative of not proceeding with the project was considered. Not proceeding with the 
project would have the undesirable short term effect of halting the current expansion by 
alumina and mineral sand exporters and restricting entry by others. This in turn would have 
long term effects on these primary export industries and on the development of the Region. 



1.3 	Existing Environment 

The proposed area to be dredged is degraded farmland dominated by a meander loop of the 
Preston River, cut off from the main flow when the river was diverted in the 1970s. 
Vegetation in this area is mainly pasture grasses with some low lying areas of saltmarsh. 

The proposed reclamation area was previously reclaimed from Vittoria Bay during the original 
Inner Harbour project in the early 1970s. The original project was terminated earlier than 
planned because of difficulties at the time with the material being dredged. A portion of the 
reclaimed area remained below design level and is subject to tidal inundation. 

A tidal pond in Reclamation Area A2 has become a mosquito breeding ground but also a 
water bird feeding area. The proposed project will remove this facility. The Bunbury Port 
Authority will compensate this loss by handing over to the Leschenault Inlet Management 
Authority (LIMA) areas to the North and East of the mouth of the Preston River, which are 
of environmental and biological importance. 

1.4 	Potential Environmental Impacts 

Aspects of the project which have the potential to cause change to the existing environment 
have been identified and are discussed. In summary these aspects are: 

Water turbidity from the dredge washwater. 

This is considered to be the main aspect of the project with the potential for 
environmental impact. Reclamation area management and washwater monitoring 
would be instituted to ensure that water entering the estuary system would meet 
established water quality standards and avoid significant increases in turbidity in 
the waters of Vittoria Bay 

Pollutants resuspended into the water column by dredging. 

No adverse chemical impacts are expected from this source because, based on past 
land use of the area to be dredged, no significant pollutant load is expected. In 
addition the turbidity management program will minimise suspended solids. 

C. 	Changes to site access and traffic generation. 

Access roads would remain open during construction except in instances where the 
close proximity of active dredging or filling would pose a safety hazard. Some 
increase in traffic would occur on the main surrounding roads during construction. 
This increase has been estimated to be less than 4% of current traffic levels. 
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Noise generated by the project. 

This aspect is not expected to be a problem as the nearest residential area is 
approximately 750m away. The Contractor would be required to comply with 
current DOHSWA and EPA noise regulations. 

Future wastewater disposal. 

No wastewater will be generated in the proposed project. It is contemplated that 
septic tanks would be provided for wastewater when the areas filled and reclaimed 
in this project are later developed. As the volume of wastewater associated with 
later development is expected to be minimal, a deep sewered system may not be 
justified. 

Changes to the landscape. 

The existing landscape of the area to be dredged will change from degraded 
farmland to open water similar to the existing Inner Harbour. The areas to be 
reclaimed will change from undulating lowlying areas to filled, elevated areas 
stabilised and landscaped as appropriate to their final development. 

Impact on the Bunbury community and benefits to the local and regional economy. 

During construction, half of the total work force estimated at sixty persons is 
expected to be recruited locally. A workforce of this size will not strain existing 
community facilities. Construction and later development would boost the local 
and regional economies and generate additional employment. 

1.5 	Environmental Management, Monitoring and Safeguards 

The basis of an environmental management programme is outlined. The objectives of the 
management programme during construction would be to: 

minimise turbidity in the Inner Harbour due to dredging activities and runoff discharged 
from the reclamation areas; 

minimise turbidity in Vittoria Bay due to runoff discharged from the reclamation areas; 

C. 	minimise social disruption. 

The objectives of the long term management programme would be to: 

a. 	maintain water quality in the Inner Harbour so that the beneficial use, which is 
navigation and shipping, is protected. Water quality in the Inner Harbour would be 
managed by controlling stormwater inputs, fuel spills and flushing by barotropic and 
baroclinic processes. 
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b. 	monitor the, rehabilitation of the reclaimed areas to an acceptable aesthetic standard, 

C. 	monitor the net sedimentation rate in the Inner Harbour, 

d. 	provide for maintenance dredging. 

1.6 	Conclusions 

The Bunbury Port Authority proposes to extend the Inner Harbour and complete reclamation 
of land areas to the North East of the Inner Harbour to satisfy urgent demands for additional 
berth and storage facilities. 

The Bunbury Port Authority considers that this project is necessary to assist the continued 
growth of existing export industries and to facilitate the establishment of new bulk commodity 
export industries. The project conforms with the planning objectives of City of Bunbury and 
State Planning Commission. 

A number of potential environmental impacts on the natural environment have been identified 
and discussed. All impacts can be readily monitored and managed to ensure that no 
degradation of the natural environment will occur. 

It is the belief of the Bunbury Port Authority that the proposed project will have only a 
minimal and transient impact on. the natural environment while bringing considerable benefits 
to the South West Region of Western Australia, the City of Bunbury and to the Port users. 
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2. 	INTRODUCTION 

2.1 	Project Proponent 

The Bunbury Port Authority (BPA) is the Proponent of the project works detailed in this 
document. 

The BPA is vested with responsibility for, and authority over, port activities and land in the 
port area as empowered by the Bunbury Port Authority Act 1909 - 1967. The main corporate 
objective of the BPA is, Reference 1, 

"To contribute to the economic growth and 
development of the South West of Western Australia 
by providing an innovative and cost efficient Port" 

2.2 	Background and Objectives 

The Inner Harbour was originally constructed in the early 1970s. 

The aims of the proposed project are: 

to provide a ship manoeuvring basin for access to two proposed berth areas, 

to provide additional harbour side land to meet the increased demand for berthing and 
loading facilities for the export of bulk cargoes, 

C. 	to provide reclaimed land areas for the development of short term storage facilities for 
the bulk commodities to be exported, 

d. 	to facilitate new export projects and to support existing port related industries. 

2.3 	The Project In Brief 

The proposed project involves extending the existing Inner Harbour basin by dredging land 
to the South East to provide a ship manoeuvring basin for access to two additional berths. 
Dredging would be undertaken to a depth of 12.2m by a cutter suction dredge. The majority 
of the material to be removed is sand and silt. Limestone and weathered basalt material is 
also expected to be removed with the dredge. A limited amount of fresh basalt, too hard for 
direct dredging and possibly requiring controlled blasting to allow removal, may also be 
present. 



The dredged spoil would be hydraulically pumped for deposition in land based reclamation 
areas. The reclamation areas which are proposed were previously partly filled during the 
initial dredging of the Inner Harbour to its current configuration in the early 1970s. 

Other works that would be undertaken in this project include pipeline and earthworks to 
control the flows of dredged spoil and washwater, final earthworks, stabilisation and grading 
of the reclamation areas. Rock slope protection works would be undertaken along the 
berthing lengths of the extended Inner Harbour. 

For completeness the likely future development of the reclaimed land and of the new berth 
areas is outlined in this document. These future developments are not proposed in this 
document but are liable to be the subject of development applications in their own right in 
due course. 

	

2.4 	Relevant Statutory Requirements and Approvals 

The project is subject to the recommendations of the Environmental Protection Authority 
(EPA). The EPA has assessed preliminary project information, provided via a Proposal 
Application (May 1990), and have stated that a Consultative Environmental Review (CER) 
of the project is required. Initial discussions have been held with other Authorities which 
have responsibility in the project area and in adjacent areas. 

The Government Authorities and companies consulted during the preparation of this document 
are listed in Section 10. 

	

2.5 	Purpose and Structure of the CER 

This CER document is a statement of the proposed project produced on behalf of the 
Proponent, the Bunbury Port Authority. The document details the proposed project in its 
currently planned form, describes the rationale for the project and provides an assessment of 
the likely effects of the project on the surrounding man—made and natural environment. This 
document is to be initially submitted to the EPA then distributed for review and comment by 
other Authorities and Government bodies. 

The structure of the CER is based on the guidelines provided by the EPA after their review 
of the Proposal Application submitted by the Proponent. A copy of the CER guidelines is 
included as Appendix A. 



The structure of this CER is as follows; 

Section 1 	 a summary of the project, 

Sections 2, 3, 4 & 5 	the project rationale and details, 

Section 6 	 a description of the existing environment, 

Sections 7 & 8 	the likely impact on the environment and the proposed 
environmental management strategy, 

Sections 9 & 10 	a summary of the parties consulted during the CER and 
commitments made by the Proponent, 

Section 11 	 the conclusion of this CER on the acceptability of the 
environmental impact of the project. 

References, Appendices and Figures follow the main body of the Report. 

7 



3. 	NEED FOR DEVELOPMENT 

3.1 	Local and Regional Requirements 

The Port of Bunbury is the main port of the South West Region of Western Australia. It 
ranks as the fourth largest port in the State. Two additional berths are needed in the Inner 
Harbour to increase the capacity of current alumina shipping operations and to provide for 
the expansion and future relocation of mineral shipping operations currently operating from 
the Outer Harbour. 

The Inner Harbour Development Plan, Reference 3, adopted by the Port Authority, is 
consistent with current regional and port planning principles as detailed in the Bunbury,  
Regional Plan Policy Statements issued by the State Planning Commission, the City of 
Bunbury Town Planning Schemes No.6 of 11th March 1988 and the Bunbury Harbour City 
Design Concept, Reference 4. 

Under these various planning schemes areas of the Inner Harbour have been allocated to 
future port related development and the Outer Harbour area allocated to redevelopment with 
an emphasis on recreational, residential and community facilities. 

3.1.1 Alumina 

Currently both Alcoa of Australia and Worsley Alumina ship alumina from the Inner Harbour, 
operating from separate leased storage areas but both sharing the existing Berth 'A' and 
associated load—out facilities constructed by Alcoa. 

The area fronting the Worsley lease, indicated as the proposed Berth 'B' area in this project, 
is the subject of a State Agreement giving Worsley rights to the area for future development 
of its berth and loading facilities. 

In discussions with Worsley it has been stated that joint use of existing facilities is 
approaching capacity. Further, with their planned production expansion, Worsley requires to 
develop separate shipment facilities. 

3.1.2 	Mineral Sands 

Four companies currently ship mineral sands from the Port of Bunbury. The storage facilities 
and the load—out facilities operated by the Bunbury Port Authority are nearing capacity. As 
shown in Figure 5 the tonnage of mineral sands shipped from the Port has been significantly 
increasing in recent years, Reference 3. There is limited room for construction of further 
storage facilities in the Outer Harbour. 



Mineral Deposits Ltd (MDL) is planning to commence operations from the Port in the near 
future. There is no suitable Outer Harbour location for construction of their planned facilities. 
It would not be appropriate for construction of new facilities to now take place in the Outer 
Harbour due to the current planning objectives with respect to that area. 

Cable Sands Ltd. requires further storage capacity in the near future which would preferably 
be located in the area of the Inner Harbour destined for the storage of bulk commodities. 

3.2 	Community Benefits 

As listed below the community benefits of this project are several: 

This project is an essential step in achieving long term planning objectives to relocate 
industrial development away from the Bunbury City and the Outer Harbour area. 

The extension of the Inner Harbour will remove current limitations to development of 
facilities for the alumina and mineral sands industry. In turn, the currently planned 
expansion of alumina production by Worsley and the entry of a new operator exporting 
mineral sands, MDL, will have overall benefits to the regional economy and Australian 
trade in general. 

C. 	During the course of the proposed project construction activity will generate employment 
and business opportunities. The associated developments following extension of the 
Inner Harbour will also generate employment and business opportunities during their 
construction periods. 

In the long term the Bunbury Community will continue to benefit from increased 
employment and commercial activities generated by the expanded port facilities and 
related industries resulting from this project. 

The dredged material won in this project will complete the filling of the reclamation 
areas which were commenced in the early 1970s but left unfinished as undulating, only 
partially filled land. No natural areas of the estuary are being filled by this project. 
Reclamation is restricted to areas which are of limited value to the natural environment 
and zoned but presently unsuitable for industrial development. 

3.3 	Future Developments 

The proposed project will serve to alleviate the approaching shortfall of land for current port 
related industry and ensure the supply of land for future port related activities. 

The proposed project provides continuing opportunities for the further development of existing 
industries and the establishment of new industries in Bunbury and the South West Region. 



4. 	EVALUATION OF ALTERNATIVES 

4.1 	'Do Nothing" Option 

The option of not proceeding with the proposed project and continuing with current resources 
and existing areas of Port development has a number of negative implications for the future 
of the Port and of the South West Region. These undesirable implications include 

The curtailment of new resource based export industries in the South West Region, 
which are dependent upon a readily available nearby sea port. 

Restriction to the development of existing industries which export bulk cargo from the 
South West Region. The alternative of additional rail transport, to Kwinana or 
Fremantle, would significantly increase export costs and reduce competitiveness. 

C. 	Development of the Inner Harbour for use by the Mineral Sands industry would free the 
Outer Harbour area for the redevelopment of this area along the lines proposed in the 
Bunbury Harbour City Design Concept. 
Not pursueing this would mean the loss of an important public amenity. 

The "Do Nothing" alternative could save an estimated $10 —12 million of budgeted 
construction costs. The costs in curtailing opportunities for existing industry wishing to 
expand and in restricting new industry that would have established would be considerable and 
many times this amount. 

4.2 	Alternative Harbour Locations 

The options for alternative harbour locations for port development on the South West coast 
were only briefly considered. It was concluded that continued development of the Port of 
Bunbury to meet the rising demands described in Section 3 is logical because of the current 
economic and environmental advantages, namely: 

A sophisticated port organisation and infrastructure is already in place at Bunbury. 

There is a highly developed service industry associated with the large population centre 
of Bunbury. 

C. 	There are rail facilities on and adjacent to the port land central to servicing this proposed 
project. 
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The cost of developing an alternative Site in the Region to the standard of the Bunbury Port 
facilities and infrastructure was considered to be prohibitive. 

4.3 	Alternative Basin Arrangements 

Several alternative basin arrangements were considered. The common element in all 
alternatives was extension of the existing Inner Harbour to the South East. Extension in this 
direction has been part of the overall port plan, Reference 1, for the past 20 years and the 
area of land to be dredged lies completely within Port Authority boundaries. 

In detail the alternative basin arrangements differed in the number of berths and in the 
geometry of the basin to satisfy safe and efficient ship manoeuvring. 

The basin currently selected as satisfying shipping requirements and allowing construction of 
both the "B" and "C" berth facilities is presented in Figure 4. 
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5. 	DESCRIPTION OF THE PROPOSAL 

5.1 	General Concepts 

As outlined in previous Sections of this report, the proposed project has two major objectives: 

To extend the Inner Harbour of the Port of Bunbury to allow development of additional 
ship berths and associated on—shore facilities. 

To use the dredged spoil won from the harbour to complete the filling of land areas 
partially filled in the past and, in accordance with the current zoning approvals, to make 
them suitable to be used for bulk storage and port related activities. 

This proposal is in accordance with previous and current planning schemes of the Bunbury 
Port Authority and with land zoning. 

5.2 	Extent of Dredging 

The extent of the dredging works is detailed on Figure 4. Dredging would commence along 
the South Eastern edge of the existing Inner Harbour Basin and proceed along this face 
extending the harbour in a South Easterly direction. 

The geometry of the extended harbour basin permits the construction and safe use by ships 
of two additional berths along the North Eastern face of the basin. The two future berths are 
expected to be similar in construction to the existing 'A' Berth serving the Alcoa bulk loading 
facilities in the Inner Harbour. 

The future Berth 'B' would serve current and future facilities on the Worsley lease. The 
future Berth 'C' would serve mineral sand load—out facilities planned adjacent to the Worsley 
lease. 

As a result of discussions with the Bunbury Port Authority, the Bunbury Harbour Master and 
the alumina and mineral sands operators, a design ship of 60,000 DWT has been selected. 
The proposed basin geometry has been determined by design ship turning circle requirements 
and to allow space for berthing and departure manoeuvres by the design ship and assisting 
harbour tugs. 

The basin depth of 12.2m Chart Datum has been determined from the draft of the design ship 
with suitable allowances for bottom clearance. The design depth is the same as the design 
depth of the existing Inner Harbour and is appropriate to the depth of the Port approach 
channel. 

Dredging would be undertaken by a cutter suction dredge which operates by removing 
material in incremental layers over discrete areas. Material to be excavated is cut below sea 
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bed level by the. rotating cutter head and drawn into a large diameter suction pipe to be 
pumped to shore onto reclamation areas. 

5.3 	Material to be Dredged 

The total volume of material that would be dredged is estimated at 1.8 million cubic metres 
including the volume of over dredge. Over dredge is the material removed by the dredge 
below the basin design level and outside the design batter lines to obtain the specified basin 
dimensions. 

Detailed geotechnical studies have been undertaken of the proposed dredged area. The report 
on the geotechnical investigations, Reference 2, lists the following main geotechnical units 
present on the site 

Alluvium 

Lagoonal Deposits 

Tamala Limestone and Associated Sand 

Bassendean Sand 

Guildford Formation 

Bunbury Basalts 

A brief outline of these materials is as follows 

—Alluvium 
Found in old valleys, river flats, terraces and natural levees. 
Grain sizes range from fine to very coarse and sediment types include clay,silt, sand and 
pebbles in various admixtures and shades of brown, cream and grey, generally in lensoid 
deposits. 

—Lagoonal Deposits 
These deposits are black brown silts and mud, with lenses of fine grained sand. Seagrass 
filaments are common in the muds. Marine, Holocene shells are locaiiy abundant. 

—Tamala Limestone and Associated Sand: 
The limestone is mainly a lithified aeolian calcarenite with minor marine, shelley lenses and 
rare clots of bright white chalk. The fawn calcarenite varies in hardness from friable to 
completely lithified. The main impurity is a medium to coarse quartz sand with rare feldspar 
and fine almonite. 
The sand element is mainly derived from the calcarenite by decalcification on weathering, 
with for a few strata some evidence of a seperate aeolian origin. 
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Off—white near the surface, the sand becomes yellow with increasing iron—oxide coating at 
depth and is characteristically bright orange within a metre or two of limestone. 

—Bassendean Sand 
This and is fine to medium grained, in places coarse, grey to off—white at surface passing 
through cream and pale buff to yellow at depth.A pink coarse layer occurs in some areas and 
is probably a local basal deposit. 
Conglomerate occurs in decreasing amount in the overlying 3 m and the sand becomes 
generally finer with depth from yellow, medium grain—sized sand to orange—brown sandy 
clay. 

—Guildford Formation 
Mainly alluvial,this formation includes, shallow marine and estuarine lenses. 
It consists of sandy and plastic clays, clayey sands and silts which grade both laterally and 
vertically. The clays are predominantly mottled in shades of orange and brown although red, 
green and grey horizons occur. The sand is mainly fine to medium grained. Pebbles of quartz 
or laterite are locally abundant. 

—Bunbury Basalt 
Bunbury Basalt crops out on the shore at Bunbury and underlies part of the coastal plain 
around and South of the City. It consists of at least two lava flows of porphyritic tholeitic 
basalt which is locally vesicular and displays columnar jointing. 
Vesicles and cracks are commonly filled by a greenish calcic plagioclase. It is a fine grained, 
dark to blue grey rock with rounded weathering patterns. 

The stratigraphy, engineering geology and physical properties of the individual soil and rock 
types has been researched and samples of materials tested in detail. These investigations and 
tests are described in Reference 2. 

Table 5.1 summarises the categories and volumes of the materials expected to be dredged. 
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Table 5.1 Dredged Material Categories 

Description 

Sand with variable clay, silt and gravel 

Organic silt/clay 

Inorganic clay, some silts and sand 

Indurated sand and limestone 

Weathered basalt products 

Weathered basalt 

Fresh basalt 

TOTAL  

Maximum 
Volume 	% of Total 

629,000 	 35 

179,000 	 10 

218,000 	 12 

764,000 	 42 

10,000 	 0.5 

	

3,000 	 0.2 

	

9,000 	 0.5 

1,812,000 cubic metres 

5.4 
	

Disposal of Dredged Material 

Disposal of dredged material at sites distant from the proposed basin, either at sea, if 
permitted, or at areas further away from the Port could create environmental problems and 
would be relatively more expensive without the return of further benefits. Therefore it was 
decided that all of the dredged spoil from the Inner Harbour extension would be used as fill 
material in the reclamation areas adjacent to the dredging works. 

The dredge spoil would be pumped through a pipeline of approximately 1.0m diameter, 
floating between the dredge and shoreline and carried overland with appropriate branches to 
the various sub—areas. 

Thrust bored tunnels for the pipeline could be used to avoid disturbing Westrail operations 
where the pipeline passes the existing rail tracks. Alternatively the pipeline may be supported 
by a bridge structure to pass over the rail tracks at an appropriate level. 

On discharge into each bunded reclamation area the washwater spreads and slows causing the 
suspended solids to settle out. The heavier material (eg. boulders and cobble sized rocks) 
would deposit in front of the discharge pipe followed progressively by coarse sand, fine sand, 
silts and clays as the water becomes more quiescent away from the discharge outlet. The area 
near the discharge outlet would be kept clear by bulldozer. 
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The settlement time of the suspended solids is a function of the particle size, water velocity 
and wash water retention time. In Reclamation Area A the wash water would be collected 
in settling ponds behind the final bunds on the Vittoria Bay foreshore and overflowing water 
discharged into Vittoria Bay at Mill Point through a controllable weir. For two of the 
Reclamation Areas, Cl and C2 adjacent to the Inner Harbour, the washwater would be 
directed back into the Inner Harbour basin. 

The washwater discharge and weir operation in the various areas would be managed to 
achieve the required water quality limits on release into the receiving waters 

Hydraulic placement of the dredged spoil would be used where ever possible. Secondary 
conventional earthworks, mainly dozing and grading, would be undertaken concurrently to 
redistribute the material where required and to trim to final levels. 

5.5 	Extent of Reclamation 

The extent of the proposed reclamation areas is shown in Figure 2. These are generally the 
land areas to the north east of the Inner Harbour and are bounded by Vittoria Bay, Preston 
River, existing Alumina Industry leases and SECWA land. 

Estimated fill quantities associated with each of the reclamation areas are as shown in Table 
5.2, below. 

Table 5.2 Reclamation Areas - Fill Capacities 

Reclamation 	Fill 	Surface 	Average 
Area 	 Volume 	Area 	Fill Depth 

(cubic metres) (square metres) (metres) 

Al 306,000 170,000 	1.8 
A2 440,000 200,000 	2.2 

Bi 145,000 50,000 	2.9 
B2 102,000 73,000 	1.4 
B3 31,000 31,000 	1.0 
B4 107,000 82,000 	1.3 

Cl 750,000 Surcharge volumes for 
C2 310,000 mineral sands area 

TOTAL 	2,191,000 cubic metres 
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The total capacity of the reclamation areas exceeds the expected volume of dredged spoil. 
Reclamation Area B is unlikely to be filled at this stage. The surcharge volumes to be placed 
in Reclamation Areas Cl and C2 will not be accurately determined until late in this project. 
If they are less than the volumes expected, then some portion of Reclamation Area B will be 
filled. 

It is currently planned that approximately 1,000,000 cubic metres of fill would be placed in 
Reclamation Area Cl to construct an above ground stockpile to a height of 8.Om AHD over 
the north western half of the future Mineral Sands lease area. The purpose of this stockpile 
would be to surcharge the Site as a foundation treatment prior to construction of storage 
facilities. Depending upon settlement monitoring results the surcharge may be further 
increased in height over parts of this area. Although the volume of material requested for this 
operation may vary from the above figure when the design for the area is completed it is 
expected to be the major proportion of the total volume of dredged spoil. 

Similarly, it is planned that the eastern portion of Reclamation Area A would be surcharged 
by construction of an above ground stockpile to a height of Sm AHD. The purpose of this 
stockpile would be to prepare the generally soft soils of the area for use as a future storage 
area. 

The surcharge stockpiles would be constructed in stages with conventionally constructed 
bunds enclosing a depression which would be hydraulically filled by controlled pumping of 
the dredged spoil. It is expected that the surcharge would remain in place for approximately 
one year after which time a proportion of the material would be used to complete filling of 
other reclamation areas as required. The balance of any unused material could be made 
available to be used off site. 

5.6 	Associated Works 

Other works in the proposed project to be undertaken in conjunction with the main dredging 
and reclamation would be - 

preliminary earthworks, 

temporary bridging or thrust boring of rail embankments, 

C. 	construction of spoil pipelines, 

possible harbour side slope protection, 

final earthworks, landscaping and stabilisation. 

Preliminary earthworks would involve removal of vegetation and, where applicable, removal 
and stockpiling of topsoil from the area to be dredged and the reclamation areas. Earthwork 
bunds would be constructed where required to contain and control the washwater, together 
with open channel drainage, culverts and weirs. 
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Bridging or thrust boring would be used to cross rail embankments. This work would be 
undertaken at two locations, by specialist subcontractors, for installation of the spoil pipeline. 
Thrust boring is a method of construction involving the simultaneous boring and horizontal 
jacking of pipe sections through a rail embankment, or similar highway embankment. The 
technique does not interrupt or disturb the traffic flow above. The proposed method has been 
discussed with Westrail representatives and the preliminary details submitted have received 
their approval. As an alternative, the dredge spoil pipeline may cross the railway lines over 
a steel bridge construction. 

The spoil pipeline would be constructed by the main dredging contractor to his design details 
to a layout to suit his specific equipment and methods of operation. The spoil pipeline is 
expected to be a steel pipeline approximately 1.0m in diameter. The likely layout of the 
pipeline and drainage relief is been detailed in Figure 2. 

On completion of the harbour dredging, slope protection works above and below the water 
line would be undertaken on the berthing area batter slopes. A layer of rock armour, grading 
approximately 10kg to 200kg, would be placed to protect the slopes against erosion by ship 
propeller turbulence. 

A large proportion of the reclamation areas will initially be filled to levels higher than the 
ultimate design surface levels to create a surcharge for the compression of low density sub-
surface soil layers. Settlement will be monitored to verify compaction of the sub-surface 
layers. After a period of time, not expected to be less than six to eight months, the surcharge 
layers would be removed and deposited at Port areas remaining to be filled. In all areas 
between the Inner Harbour Basin and Leschenault Inlet final earthworks would be undertaken 
to grade and trim the hydraulically placed fill to required finished ground levels. 

The area of reclaimed land adjacent to the Vittoria Bay foreshore would incorporate a level 
5m wide strip suitable for later development as a cycleway and restricted vehicle access way. 
This would extend from the Preston River entrance along the foreshore to the Bay at Mill 
Point. A 2.5m high earth mound would back this access way effectively screening the 
industrial areas to be developed later from the access way, the foreshore and other areas of 
Vittoria Bay and the Leschenault Estuary. 

If necessary the surface of the completed reclaimed areas would be stabilised with 
hydromulch or other similarly adequate method of top layer stabilisation. Strategic planting 
of the screening mound would be undertaken. 

On completion of the proposed project, Berths 'B' and 'C' would be developed with the 
construction of dock structures and material handling facilities. In due course it is intended 
that the reclaimed land areas would be developed in accordance with their "port related 
industry" zoning. Roads and services would be constructed at a later stage to suit these 
developments. These later developments do not, however, form part of project proposed in 
this document. 



5.7 	Port Operations - Extent of Changes 

The operations of the Port of Bunbury are managed by the Bunbury Port Authority. The 
dredging operations would be coordinated in consultation with the Bunbury Harbour Master 
to avoid disruption of shipping, in particular with the alumina vessels serving the existing 
Berth 'A'. It is not anticipated that there would be any shipping problems caused by dredging 
operations. 

5.8 	Turbidity from Dredging and Discharge 

Water turbidity would be generated during dredging at the cutter suction head and would be 
evident in the wash waters at their points of discharge to the reclamation areas. 

5.8.1 	Turbidity from Dredging 

The high water flow associated with a cutter suction dredge operation draws material in and 
away from the point of cutting with minimal release of sediment and turbid water into the 
surrounding harbour waters. Turbidity caused by cutter suction dredging action would be 
substantially less than the turbidity caused by deep draft vessels and tugs manoeuvring in the 
harbour. 

5.8.2 	Turbidity from Discharge 

The wash water at the point of dredge spoil discharge carries the maximum amount of 
suspended solid material. The primary requirement of management of the discharge is to 
achieve retention of the wash waters for sufficient periods of time to ensure settlement of 
suspended solids, including the finer fractions, out of the water column. The water quality 
criteria, as specified in Reference 6, would be met, in particular to Schedules 7, 8 and 16. 

The quality of water discharged into Lcschenault Inlet would be managed in a number of 
phases, as shown in Figure 6: 

settling ponds in the reclamation areas, in particular at Mill Point, 

an adjustable weir overflow from the settling ponds, discharging only the upper layers 
of the retained wash waters, 

C. 	a geotextile filter screen across the entrance to Vittoria Bay, 
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d. a program of turbidity monitoring with water samples for testing being taken from 
strategic locations in Vittoria Bay and Leschenault Inlet. Indicative water sample sites 
are shown in Figure 6. 

Because of the variability of the material to be dredged, retention period requirements would 
vary at different stages of the dredging. Monitoring of the outflow would be conducted in 
recognition of the varying wash water retention requirements. Reclamation area management 
would similarly vary to reflect the soils being dredged. 

	

5.9 	Access 

Existing access to the reclamation areas is by several unsealed roads running along the edge 
of the Preston River, along the nominated service corridor behind the alumina leases and 
along the rail tracks. These roads are used on an occasional basis by SECWA, Westrail and 
Worsley employees servicing their facilities. These access routes would be maintained 
throughout the construction period although some minor inconvenience may be experienced 
on occasions. 

With development of the Worsley and mineral sands leases, access would be upgraded to a 
sealed road. With the further development of the general reclamation areas for port related 
industry additional upgrading would occur. Access to individual structures and facilities 
would depend on their location and nature. An internal network of roads and stormwater 
drainage would be designed and constructed to serve various areas as leases are finalised. 

	

5.10 	Future Works 

In the future, after completion of this project, Berths 'B' and 'C' would be developed with the 
construction of dock structures and material handling facilities. Construction of mineral sands 
storage and further alumina storage would follow. In due course it is intended that the 
reclaimed land areas between the harbour side leases and the Vittoria Bay screening mound 
would be developed in accordance with their "port related industry" zoning. Roads would be 
constructed and services installed at a later date to serve these developments as their leases 
are finalised. 

	

5.11 	Drainage of Reclamation Areas 

Currently the reclamation areas have no drainage system catering for disposal of stormwater 
runoff. The natural ground and the fill materials from the previous dredging of the Inner 
Harbour are relatively permeable and free draining. Rainfall is dissipated by way of ground 
infiltration. 



The dredged spoil from the proposed project is expected to be essentially free draining 
material and will be generally trimmed and graded to shallow cross falls after placement. 
With the addition of this fill to the existing land areas the current dissipation of rainfall by 
ground infiltration is expected to remain unchanged. 

Associated with the later development of the reclaimed areas will be sealed roads and areas 
of sealed pavement for storage and hard standing. At that stage a reticulated stormwater 
drainage system would be designed and constructed to collect runoff and convey it to 
soakwells and compensating basins with high level overflows. 

5.12 	Construction Period 

The time for completion of the works will depend largely on the design option to be selected 
and the capacity of the dredging equipment to be used by the successful tenderer. It is 
currently estimated that dredging will continue for a period of between nine and twelve 
months. 
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6. 	EXISTING ENVIRONMENT 

6.1 	Dredge Area 

6.1.1 	Flora 

The area proposed to be dredged has previously been cleared for farmland and is highly 
degraded. The site is dominated by introduced pasture grasses. Flooded gum Eucalyptus 
rudis and some Sheoak Casuarina obesa can be found along a relict river channel which has 
been connected to the Inner Harbour. In low lying areas subject to tidal inundation, saltmarsh 
herbland Halosarcia halocnemoides, Suaeda australis and sedges Juncus krausii occur. 

A list of identified plant species is provided in Table 6.1. No rare or endangered species of 
flora were identified in the dredge area or are expected to exist. 

6.1.2. 	Fauna 

The area has been significantly disturbed by human activity and it would be unlikely to 
support large fauna populations. A number of reptiles, insects and amphibians would be 
expected to occur on the site. The low lying areas of saltmarsh would probably be used by 
waterbirds for feeding. 

6.2 	Reclamation Area 

6.2.1 	Flora 

The major site for disposal of dredge spoil from the proposed project was reclaimed from 
Vittoria Bay during the previous dredging of the Inner Harbour in 1971. A bund wall was 
constructed around the site with a small opening to allow drainage into Vittoria Bay. The site 
was only partially reclaimed and a large area of inter—tidal saltmarsh and a smaller, shallow 
sub—tidal area remain. The inter—tidal saltmarsh is dominated by Halosarcia halocnemoides, 
and Suaeda australis. 

The sub—tidal area has about 50% plant cover with Gracillaria sp. being the dominant 
submerged macrophyte. Halophila ovalis and Heterozostera tasmanica account for about 
20% of the plant cover. Enteromorpha spp. accounted for 5% of the plant cover in the sub—
tidal area and were prevalent throughout the inter—tidal zone forming a ground cover 
underneath the saltmarsh herbland. Fringing the inter—tidal saltmarsh herbland is sedgeland 
dominated by Juncus krausii and Scirpus nodosus. A list of identified plant species from the 
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reclamation area is shown in Table 6.1. No rare or endangered species of flora were 
identified in the reclamation area or are expected to exist. In Table 6.1 the presence of a 
species is indicated by an X 

Table 6.1 Identified Plant Species 

Species 	Common Name Dredge Reclamation 
Area 	Area 

Eucalyptus rudis Flooded gum X 
Casuarina obesa Swamp Sheoak X X 
Avena fatuce Wild oat X 
Lupinus cosentinii WA Blue Lupin X 
Trifolium opp. Clovers X X 
Halosaria X X 

haiocnemoides 
Romulea rosea Guildford grass X 
Suaeda australis X X 
Juncus krausii X X 
Paspalum Water couch X X 

distichum 
Sporobolus Marine couch X X 

virginicus 
Gladiolus angustus X X 
Pennisetum Kikuyu X X 

clandestinum 
Watsonia Bugle lily X 

bulbillifera 
Rumex drummondii Dock 	 X 
Arctotheca Cape weed X X 

calendula 
Cortaderia Pampas grass X X 

selloana 
Avicennia marina - X 
Hibbertia X X 

hypericoides 
Olearia axillaris X X 
Pelargonium X X 

cap itatum 
Mentha pulegium Wild mint X 
Gahnia trifida X 
Olea europaea Olive 	 X 
Triglochin sp. X 
Scaevola X 

crassifolia 
Scirpus nodosus X 
Sarcocornia sp. X 
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Table 6.1 Identified Plant Species - Continued 

Common Name Species 

Tetragonia 
decumbens 

Acacia 
rostellifera 

Medicago sativa 
	

Lucerne 
Leptospermum 

laevigatum 
Sarcocornia 

blackiana 
Assorted exotic 

weeds 
Typha 

Sub—Title 
Halophia ovalis 

Heterogostera 
tasmanica 

Gracillaria sp. 
Enteromorpha sp. 

Dredge Reclamation 
Area Area 

x 

x 

x 
x 

x 

x x 

x 

x x 
x x 

x 
x 

The other major site for dredge spoil disposal is a depression located at the western end of 
the vacant land behind the Alcoa storage tanks. This wetland is only marginally brackish and 
Typha has replaced the sedges. Other smaller low lying areas to be used for dredge spoil 
disposal are dominated by introduced grasses and weeds. 

6.2.2 	Fauna 

The inter—tidal and sub—tidal portions of the bunded area would be inhabited by fauna similar 
to that occurring on the adjacent Preston River delta. The area would serve as feeding and 
possibly breeding grounds for waterbirds. An over view of the annual and seasonal bird 
population of the area is presented in Reference 8. The dryland areas would provide habitat 
for a number of reptiles, insects and amphibians. 
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6.3 	Regional Landscape 

The Port of Bunbury contains two Outer Harbour general cargo berths and three Inner 
Harbour berths. The Outer Harbour berths are used for mineral sand and ammonium nitrate 
export. The existing berths of the Inner Harbour are used for general cargo handling, such 
as general cargo, steel billets, timber and livestock, for the export of alumina and woodchips 
and for the import of petroleum, methanol, caustic soda and vegetable oils. 

The regional landscape of the Port of Bunbury, and especially the Inner Harbour, is therefore 
dominated by port related facilities. Areas not in use around the Inner Harbour are generally 
disused and degraded farmland, much of which is low lying and is regularly inundated during 
winter. The Bunbury Power Station is one non port related facility located immediately 
adjacent to the area under the control of the Bunbury Port Authority. 

	

6.4 	Other Human Uses 

Public use of the area around the Leschenault Inlet Cut for sightseeing and fishing is 
common. This area is outside the control of the Bunbury Port Authority and would be 
essentially unaffected by the proposed project. Boat use on the Leschenault Inlet will not be 
influenced in any way by the proposed project. 

The bunded area between Mill Point and Point Mornington, a portion of land which is under 
the control of the Bunbury Port Authority, is occasionally used for the viewing of avifauna. 
Sightseeing of the Inner Harbour and adjacent areas is also undertaken, mostly from vehicles 
on the sealed port roads. 
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7. 	ENVIRONMENTAL IMPACTS 

	

7.1 	Dredging 

Water turbidity associated with dredging in the Inner Harbour would be minimised through 
the use of a cutter Suction dredge. Runoff from the dredge spoil disposal Sites would have 
a low particulate load and turbidity, and would not significantly alter the water clarity. The 
water mass within the Inner Harbour is also regularly flushed by barotropic and baroclinic 
processes. 

Previous dredging and subsequent ship movements in the Inner Harbour have resulted in a 
highly modified environment and resident biota. The Inner Harbour is not significant 
biologically. The resident benthic flora and fauna are very resilient, and would recolonise 
newly exposed bottom sediment very rapidly after the cessation of dredging. It is expected 
that there would be no significant long—term impact on the benthos as a result of the project. 

The area to be dredged is highly degraded and is not biologically significant. The project 
would result in a larger area of deep water habitat within the Inner Harbour. The new area 
would be colonised by the resident flora and fauna from adjacent undisturbed areas. 

	

7.2 	Reclamation Areas 

Most of the reclamation areas have been previously used as dredge spoil disposal sites by the 
Bunbury Port Authority. The remaining small amount of undisturbed habitat within the 
bunded area at the southern end of Vittoria Bay would be permanently lost due to dredge 
spoil disposal. The inter—tidal and sub—tidal habitat in this area is not unique and is typical 
of fringing vegetation and shallow nearshore communities surrounding most of Leschenault 
Inlet, particularly the northern end and north—western corner of the inlet. The reclamation 
areas are not considered to be of regional significance. 

A recent study of waterbird usage of inter—tidal saltmarsh habitat, Reference 8, which 
surrounds much of Leschenault Inlet, found that the tidal salt marsh and other mosquito 
breeding areas are an integral and necessary part of the system. The inter—tidal saltmarsh 
habitat was used by sixty of the sixty two species of water birds recorded at Leschenault Inlet. 
In terms of regional significance, it was found that Leschenault Inlet was less significant than 
the other estuaries of the lower west coast (Vasse—Wonnerup, Peel—Harvey, Swan—Canning) 
in terms of the number of species recorded, number of individuals in one survey, and number 
of species for which it may be judged important. Nevertheless, it was found to have an 
important local role as a feeding ground for a wide and diverse range of waterbirds. 

The inter—tidal and sub—tidal area remaining within the bunded area would serve as feeding 
and possibly breeding grounds for many species of waterbirds. The loss of this habitat is not 
likely to cause any significant long—term environmental impacts. Large areas of identical 
habitat are available at other locations around Leschenault Inlet, in particular, the northern end 
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of the inlet. A large area of identical habitat for waterbirds is available adjacent to the bund 
area on the Preston River delta. The waterbirds which utilise the bund area would utilise 
other similar habitats around Leschenault Inlet. 

73 	Turbidity 

The word turbidity refers to the reduction in a liquid's ability to transmit light and should not 
be confused with the concentration of suspended sediment which is the amount of solids in 
mass in a given volume of fluid. Turbidity can be used to give an indication of the relative 
amount of suspended sediment present but cannot be consistently correlated with the weight 
concentration of suspended matter because the optically important factors of size, shape and 
refractive index of particulate material have little relationship to the concentration and density 
of the suspended sediment. 

Potential water turbidity impacts due to the proposed development would be mainly restricted 
to the Inner Harbour. The two sources of turbidity would be the dredger's cutting head and 
the water drained to the bay at Mill Point from the reclamation areas. 

The cutter suction dredge draws material directly in and away from the cut site with minimal 
disturbance of sediment. Resuspended sediment due to cutterhead operations is generally 
limited to the immediate vicinity of the cutterhead Reference 5. Any turbidity created by the 
dredger's cutterhead would be temporary, and insignificant in terms of that caused by deep 
draft vessels manoeuvring within the Inner Harbour. 

Water drained to the bay at Mill Point from the dredge spoil sites would have a low 
particulate load and turbidity. The retention time in the dredge spoil disposal sites would be 
sufficient to allow sedimentation of particulate material. The dredge spoil turbidity 
management programme is based upon ponding of the spoil to allow sedimentation of 
particulate material. Some fine material (clays) may remain in suspension but only at a low 
concentration. The majority (80 %) of the material to be dredged are coarse sands or larger 
sized particles. 

Runoff from the dredge spoil disposal sites would be discharged through the bay at Mill Point 
adjacent to the Bunbury power station fly ash disposal ponds. No significant impacts due to 
discharge of the runoff to Leschenault Inlet are expected. The level of particulate material 
in the runoff water would be extremely low and the runoff would be drained to the southern 
end of the bay. Water velocities should be low enough to allow settling of any material 
remaining in suspension before the runoff mixes with the waters of Leschenault Inlet proper. 

7.4 	Spoil Contaminants 

Many pollutants, particularly chlorinated hydrocarbon pesticides, polychiorinated biphenyls, 
polycyclic aromatic hydrocarbons, heavy metals and phosphorus, have a high affinity for clay 
sized particles and natural organic solids. The work reported in Reference 7 determined that 
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basically all pollutants transfered to the water column during dredging operations were due 
to the resuspension of solids as opposed to the dissolution and desorption of pollutants into 
the water column, which are also theoretically possible. 

No adverse chemical impacts on the environment from dredging would be likely because: 

the concentration of resuspended sediment in the runoff from the dredge spoil disposal 
sites would be very low due to the turbidity management programme, 

most of the material to be dredged has a low clay and organic content, 

C. 	most of the dredged material would be excavated from old farmland and is unlikely to 
have any significant pollutant load, 

d. an experienced operator would be engaged to carry out the dredging programme so 
resuspended sediment levels in the water column at the cutterhead should be minimal. 

7.5 	Access 

Public access to the general Inner Harbour, the Bunbury Power Station and the Leschenault 
Inlet Cut would remain unchanged during the dredging and reclamation operations. However, 
the public would be prevented from approaching within 50 m of the area being dredged for 
safety reasons. This would continue for the duration of the dredging operations, currently 
envisaged to be approximately nine months. 

Inner Harbour Road and Leschenault Drive would remain open to traffic during dredging and 
reclamation operations. Access to the Leschenault Inlet Cut would be maintained through the 
piping of dredged material under Leschenault Drive. This would ensure that access by road 
was maintained to points of interest to the public. 

Public access would be improved through the provision of a 5m wide strip of reclaimed land 
to be available for a cycle—walkway along the Bunbury Port Authority land between the 
mouth of the Preston River and Mill Point. The area adjacent to the strip would be 
attractively landscaped with ground covers, shrubs and trees. 

Boat access from Vittoria Bay along the reclamation bunds between Mill Point and Point 
Mornington would be unaffected by dredging and reclamation operations. 

7.6 	Noise 

Dredging operations would generate some noise associated with the running of the dredge 
engines. Noise would be minimal and would be marked to some extent by background noise 
from adjacent port related activities. Noise from dredging operations is unlikely to be audible 



in the nearest residential area located 750 m south—west of the proposed dredging area. Noise 
from the dredging operations would be expected to 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. The duration of dredging would be limited to about 
nine months, with a twenty four hour per day operation six days a week. 

Blasting (if any) would use modern submarine technology, including electrical time delay 
detonators, to fracture the basalt bedrock. The limited quantities of explosive and small area 
to be blasted, together with the distance from residential areas, would ensure that noise does 
not disturb nearby residents. Any blasting required would be conducted during daylight hours 
and would comply with the above legislature. 

	

7.7 	Traffic Generation 

Traffic in the area controlled by the Bunbury Port Authority would increase as a result of 
dredging and reclamation operations; however, this increase would be temporary in nature. 

In November 1988, the average daily traffic movements on the Inner Harbour road 
immediately off the Old Coast Road was 3,618; the estimated maximum increase in daily 
traffic movements resulting from workforce commuting and occasional delivery of material 
and equipment during the dredging and reclamation operations would be 120-130, 
representing only 3.6% of the current daily traffic. This estimate assumes that workers drive 
their own vehicles to work and that car pooling, public transport and alternative means of 
transport are not used. It also assumes up to ten vehicle movements each day for the delivery 
of materials. 

Although the actual traffic to be generated would be much less that the estimated 120-130 
daily movements, the additional traffic generated during dredging and reclamation operations 
would have negligible impacts on existing traffic flows, road safety, and road infrastructure. 

	

7.8 	Wastewater Disposal 

Septic tank systems would be provided for the disposal of wastewater when the reclaimed and 
filled areas are eventually utilised for port related industries, facilities adjacent to the Inner 
Harbour, including the Bunbury Power Station, currently have septic tank systems. The 
volume of wastewater requiring disposal is likely to be minimal. Disposal of small volumes 
of wastewater via a properly designed septic tank system is unlikely to significantly impact 
the existing water quality in the Inner Harbour or Vittoria Bay. Nutrient loading from the 
septic tanks to these marine and estuarine ecosystems is unlikely to be sufficiently high to 
result in eutrophication of these areas. 

In view of the probable volume of wastewater, the distance to the nearest sewage main and 
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the high cost of installation, it is not considered economically justifiable to provide deep 
sewerage at this stage. 

	

7.9 	Future Maintenance Dredging 

The proposed extension would not affect maintenance dredging requirements in the shipping 
channel or the Inner Harbour. The need for maintenance dredging is determined by the 
Bunbury Port Authority who routinely monitor available depths in the main Shipping Channel 
and the Inner Harbour. The Inner Harbour requires maintenance dredging only every three 
to five years; however, for economic reasons maintenance dredging is carried out in the 
Shipping Channel and the Inner Harbour together, at approximately three year intervals. This 
maintenance schedule would not change as a result of the extension of the Inner Harbour. 

	

7.10 	Landscape Aesthetics 

The dredging and reclamation operations would cause a temporary deterioration in the 
existing aesthetic qualities of the Inner Harbour. The presence of the dredge, the pipework 
and the deposition of large quantities of spoil would detract from the quality of sightseeing 
trips to the Inner Harbour; however, this would be temporary in nature. 

The existing landscape of the area to be dredged would be changed from degraded farmland 
to open water similar to the established Inner Harbour. 

The low lying areas to be filled with dredged spoil would change to a more elevated terrain, 
which would no longer be subject to inundation. The final area would be made suitable for 
development of port related facilities. 

The existing vegetation in the reclamation areas would be covered with spoil which would 
be stabilised through revocation. 

Development of the reclaimed land would be subject to the normal local authority, 
Department of Planning and Urban Development and, where appropriate, EPA assessment and 
approval procedures. 

7.11 	Zoning 

The areas subject to dredging, landfill and reclamation are within the Port of Bunbury and are 
zoned 'Reserved for Port Related Industry'; the proposed extension of the Inner Harbour and 
associated works is therefore compatible with the current zoning. 
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7.12 	Accommodation, Community Facilities and Services 

The additional demand for accommodation would be relatively small as almost half the 
estimated workforce of sixty would already reside in Bunbury. The Bunbury region has 
sufficient temporary accommodation facilities (serviced caravan sites, hotellmotel rooms, the 
Wokalup construction camp) to cater for the accommodation needs of that small portion of 
the workforce which would be recruited from outside Bunbury. 

The impact of the workforce on existing community facilities and services would be minimal. 
Bunbury has a diverse range of community facilities and services, including medical, 
educational, recreational and general facilities representative of its status as the principal 
regional centre in the south—west. The workforce would result in an increase in the demand 
for these facilities and services; however, this increased demand would be small and 
temporary and would be limited to those workers who need to relocate to Bunbury. 

	

7.13 	Demographic and Employment Impacts 

The proposed extension would require a workforce of approximately sixty; almost half of 
which would be recruited locally. However, should the entire workforce be recruited from 
outside Bunbury, be married and have an average household occupancy rate of three persons, 
Reference 10, the maximum potential impact on the local demography would be an increase 
of 180 persons. The City of Bunbury currently has an estimated resident population of 
26,398; therefore, an increase of 180 persons, or 0.68% of the estimated resident population 
of Bunbury, would not have a significant effect on its demography. 

Local recruitment of the workforce would reduce the unemployment level of the City of 
Bunbury, which was estimated at 6.0% in 1989, Reference 11. The actual dredging and 
reclamation operations would generate only limited indirect employment opportunities, 
although eventual utilisation of the extended Inner Harbour and the reclaimed land for port 
related industries would generate considerable additional employment opportunities. 

	

7.14 	Economics 

The proposed Inner Harbour extension would benefit the local economy through direct 
employment of some local residents and through increased demand for local goods and 
services for the duration of the project. Benefits would also accrue to the local economy as 
a result of the influx to the region of that portion of the workforce which would be recruited 
from outside Bunbury. The local economy would also benefit as a result of increased 
utilisation of the extended Inner Harbour and the subsequent development and usage areas 
available for port related industries. 
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7.15 Public Inconvenience 

Current public utilisation of areas to be directly affected by dredging and reclamation 
operations is minimal. The public would not be directly disrupted or inconvenienced during 
the dredging and reclamation operations. 

Given that the nearest residential area is 750 m away from the dredge area and is already 
subject to some industrial activity, the loss of amenity in the existing adjacent community 
should be minimal. All traffic generated would use major access roads leading to the Inner 
Harbour and would not utilise existing residential roads. 
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8. 	ENVIRONMENTAL MANAGEMENT 

The objectives of the management programme during construction would be to: 

minimise turbidity in the Inner Harbour due to dredging activities and runoff discharged 
from the reclamation areas, 

minimise turbidity in Vittoria Bay due to discharge of runoff from the reclamation areas, 

C. 	minimise social disruption. 

The objectives of the long term management programme would be to: 

maintain water quality in the Inner Harbour so that the beneficial use, which is 
navigation and shipping, is protected. Water quality in the Inner Harbour would be 
managed by controlling stormwater inputs, fuel spills and flushing by barotropic and 
baroclinic processes. 

monitor the rehabilitation of the reclaimed areas to an acceptable aesthetic standard, 

C. 	monitor the net sedimentation rate in the Inner Harbour and provide for maintenance 
dredging. 

8.1 	Turbidity 

There are two sources of turbidity, the dredger's cutterhead and runoff from the spoil disposal 
areas. The turbidity created by the cutterhead would be localised and temporary. The 
resuspended sediment would settle out rapidly and water clarity would be restored within a 
few hours after cessation of dredging. 

Turbidity resulting from the dredging would be insignificant compared to that generated by 
normal port activities involving manoeuvring of ships. 

The objective of the dredge spoil disposal turbidity management programme would be to 
allow sufficient retention time in the dredge spoil disposal areas for settling for particulate 
material to minimise turbidity from the runoff. Runoff would be discharged to the Inner 
Harbour and to Vittoria Bay at Mill Point and would have a low particulate load and 
turbidity. 

A monitoring programme would be implemented, to the satisfaction of the EPA and LIMA, 
to determine the extent and impact of any plumes created by discharge of runoff from the 
dredge spoil disposal areas to Vittoria Bay. 
Figure 7 shows a plan of the proposed locations for turbidity monitoring. 
Using secchi disc observations, the site would be monitord weekly during a period of 4 weeks 
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before Commencement of dredging, daily during the first week of use of the overflow into 
Mill Point bay and weekly during the remaining period of reclamation in area A with 
discharge into the bay. 
Results of the measurements will be handed to LIMA upon processing of data. 

Appropriate action would be taken if the monitoring programme indicates any adverse 
environmental impacts resulting from the discharge of runoff to Vittoria Bay. A possible 
ameliorative measure to ensure turbidity was below acceptable levels would be the use of a 
turbidity screen across the neck of the Bay at Mill Point. 

The runoff from the spoil disposal areas would have a suspended solids concentration of less 
than 80 mg/L and the turbidity would be below the level required to reduce ambient light 
penetration through the water column in Vittoria Bay by more than 10%. Thus the runoff 
would comply with the relevant criteria in Schedule 7(2) of the Environmental Protection 
Authority Bulletin 103 set for the maintenance and preservation of aquatic ecosystems, 
Reference 6. 

8.2 	Social 

Public access around Point Mornington would be facilitated by the Bunbury Port Authority 
through the provision of access for the development of a dual use path for cycling or walking. 
This would allow the public to cycle or walk from the Preston River railway crossing to the 
Leschenault Inlet Cut along the edge of Vittoria Bay. Development of the dual use path 
would be the responsibility of the local council. 

For public safety reasons, appropriate fencing of areas which may be considered dangerous 
during dredging operations would be provided in advance of the operations. Appropriate 
signs would be provided at strategic locations along the fence line advising the public not to 
approach these areas. 

Blasting work (if any) would be conducted in accordance with the Mines Regulations Act 
1946, the Explosives and Dangerous Goods Act 1961 and the requirements of the AS 
2187-1979 SAA Explosives Code. Small rigs, low explosive volumes and ample use of time 
delays would be used to minimise noise and vibration disturbances from blasting activities. 

Any dredge used for the Inner Harbour extension would be equipped with an acoustically 
insulated engine room to ensure that noise was minimised. Should any complaints in relation 
to noise be received, appropriate action would be undertaken to monitor, assess and 
immediately rectify the identified problem causing the noise. 
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8.3 	Spoil Stabilisation 

All reclaimed land would be graded to final levels to facilitate development of port related 
industries before being revegetated. Revegetation of reclaimed and filled land would use 
hydromulching techniques with appropriate ground cover seeds. If necessary hydromulching 
would be used to ensure rapid stabilisation of the spoil so that dust does not create a nuisance 
in adjacent areas. Wherever possible, topsoil obtained from the area to be dredged would be 
spread over the reclaimed and filled areas to facilitate the rapid establishment of ground cover 
similar to that present in the existing dredge area. 

A strip of land outside the reclamation bund wall would be made available for a dual use path 
to Point Mornington. Together with the area adjacent to the Preston River, this would be 
attractively landscaped when the reclamation operations have been completed and the spoil 
has been stabilised. When the final destination of the newly reclaimed land is determined a 
recognised landscape consultant would be appointed to design the landscape concept and to 
recommend the appropriate native ground covers, small and medium sized shrubs and large 
trees to be planted. 

In accordance with the Leschenault Inlet Management Programme (Environmental 
Recommendation E8), particular emphasis would be placed upon the establishment of tall 
growing trees, eg. eucalypts, along the perimeter of the bund area, with alluvial soil from the 
dredged areas being used as topsoil, Reference 9. The primary objectives of the landscape 
concept would be to screen the port area from the Old Coast Road and from the Eaton, 
Clifton Park and Australind areas and to make the port area more aesthetically attractive. 

8.4 	Bird Feeding Area 

To compensate for the loss of the tidal marsh in Area A-2, which will be filled when 
completing the reclamation, the Bunbury Port Authority will 

1) 	Relocate the Bunbury Port Authority boundary from its present location to exclude: 

the waters of Leschenault Estuary in the vicinity of Vittoria Bay 

the land outside the bund, North of the Preston River mouth 

the land along Vittoria Bay foreshore East of the Preston River mouth, as shown 
on Figure 8. 

Relocation of the Port Authority boundary and vesting of the 
affected land area as indicated Figure 8 is subject to approval by the Minister for Transport. 

The new boundary will be surveyed and marked by the Bunbury Port Authority in 
consultation with LIMA. 
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Recommend DOLA vest the affected land in the Waterways Commission to be managed 
by LIMA for Waterways Management purposes. 

Assist in the development and implementation of a management plan for the Waterways 
Management Reservation. The plan will be prepared in association with the Bunbury 
Port Authority, LIMA and the City of Bunbury and include the area on the eastern 
foreshore North to Pelican Point. 

Until the boundary is changed no works within or adjacent to the proposed Waterways 
Management Reservation will be undertaken without prior consultation with the EPA 
and LIMA. 
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9. 	SUMMARY OF COMMITMENTS 

Responsibility for all the design, management and operation of this project lies with the 
Bunbury Port Authority. As such, the Bunbury Port Authority makes the following 
commitments: 

Cl. The BPA commits to managing the potential for increased turbidity generated at the 
dredging location and at the locations where washwaters leave the reclamation areas. 
The washwaters to be discharged into Leschenault Inlet will be managed for adequate 
retention periods through the use of bunds, weirs and staged areas of operation such that 
the appropriate water quality requirements as detailed Reference 6 are met. 

The BPA commits to monitoring project activities with respect to noise and dust 
generation on site. In the event of complaints being received the BPA or its agent will 
investigate and take appropriate action to rectify the problem if the relevant EPA limits 
have been exceeded. 

The BPA commits to ensuring that the pipes associated with transport of the dredged 
spoil to the reclamation areas will be installed to the satisfaction of Westrail and will 
not disrupt rail traffic or road usage. 

The BPA commits to carrying out monitoring of water turbidity of estuarine waters 
adjacent to any points of washwater discharge from the reclamation areas and to institute 
a program of the reporting of test results to LIMA and the EPA. 

The BPA commits to carrying out monitoring and management programmes designed 
to detect and address foreseeable problems associated with the proposed project. 

The BPA commits to relocate the Port Authority Boundary near the Preston River Mouth 
as indicated in Figure 8, and assist in the development and implementation of a 
management plan for Waterways Management Reservation. 
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10. 	CONSULTATIONS 

In the course of preparing this document the following Government Authorities and 
companies were consulted: 

Environmental Protection Authority (EPA) 

Leschenault Inlet Management Authority (LIMA) 

Waterways Commission 

City of Bunbury 

South West Regional Planning Commission 

Bunbury Harbour Master 

Department of Marine and Harbours 

SEC WA 

Westrail 

BHP Engineering 

Worsley Alumina Pty. Ltd. 

Alcoa of Australia Ltd. 

With most of the organisations listed above, in particular the EPA, LIMA and the Waterways 
Commission a number of discussions were held. 
There was general acceptance of the project which has been part of the Planning Strategy for 
the Port of Bunbury for some time. 
The main concerns were with regard to the safe—guarding of waterquality in the Leschenault 
Inlet and wildlife areas, public access to the Inlet foreshore, etc.; after discussions the project 
design was modified where necessary. 

SECWA requested the secure maintenance of the corridor of powerlines across the Inner 
Harbour area. 

Alcoa, Worsley and Westrail drew attention to the security of railway lines and embankments, 
installations for handling of alumina and caustic soda, and drainage of the areas during the 
reclamation works.Also the passage of the dredge pipelines were discussed at a number of 
meetings. 
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11. 	CONCLUSIONS 

The proposed project undertakes extension of the existing Inner Harbour basin and completion 
of the previous land reclamation areas at the Port of Bunbury. In planning and proposing this 
project the Proponent, the Bunbury Port Authority, aims to meet the demand for the provision 
of harbour facilities for storage and shipment of bulk cargoes. 

The Bunbury Port Authority considers this project to be necessary to allow the continued 
growth of existing and new bulk commodity export industries. The project conforms with the 
City of Bunbury and State Planning Commission objectives. Several potential environmental 
impacts on the natural environment have been identified and discussed. All identified impacts 
can be readily monitored and managed to ensure that no degradation of the existing 
environment will occur. 

It is the belief of the Bunbury Port Authority that the proposed project will have minimal 
effect on the natural environment and will bring considerable benefits to the South West 
Region of the State, to the City of Bunbury and to the Port users. 
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BUNBURY INNER HARBOUR DREDGING PROPOSAL 
GUIDELINES FOR THE CONSULTATIVE ENVIRONMENTAL REVIEW 

Summary 

The CER should contain a brief summary of: 

- 	salient features of the proposal; 

- 	alternatives considered; 

- 	description of receiving environment and analysis of potential impacts including social and 
their significance; 

- 	environmental monitoring, management and safeguards, and commitments thereto; 

- 	outline of consultations, including commitments undertaken, and outcomes; and 

- 	conclusions. 

Introduction 

The CER should include: 

- 	identification of proponent and responsible authorities; 

- 	background and objectives of the proposal including likely future land based expansion of the 
Port; 

- 	brief details, and timing of the proposal; 

- 	relevant statutory requirements and approvals; and 

- 	purpose and structure of the CER. 

Need for the Development 

The CER should provide a discussion of the justification for the project and project costs (in the broad 
sense) and benefits at local and regional levels. For example, the following items should be covered: 

- 	the proposed development should be considered within the context of local and regional 
commercial requirements; 

- 	benefits to the community of the project; 

- 	how this proposal fits into any overview or regional plan for future development. 

EvaluatIon of Alternatives 

The evaluation of alternatives including their key environmental impacts is an important part of a CER. 
A discussion of alternative options should be given. A comparison of these in the context of the stated 
objectives should be included as well as costs and benefits at both construction and long term stages. 
In this way, the rationale for not choosing certain alternatives should be clear as well as the basis for 
choosing the preferred option. 

Description of Proposal 

This should include: 

- 	general concepts; 



extent of dredging; 

- 	disposal of dredged material; 
- 	extent of reclaimation; 

- 	associated works; 

- 	temporary change in Port operations as a result of the works; 

- 	turbidity created by dredging both during dredging and during discharge of material; 

- 	access; 

- 	other works including infrastructure sources; 

- 	drainage of reclaimed area; and 

the construction period 

operations 
employment. 

6. 	ExIsting Environment 

The CER should provide an overall description of the environment and an appraisal of physical and 
ecological systems likely to be affected by it. 

It should then '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. Detailed inventories 
should be placed in appendices to the CER. 

This discussion should relate to the dredge and reclaimation areas and include: 

- 	physical: 

soils 
geology 
hydrology 
sediment movement 
existing wastewater management and drainage provision within the Bunbury Port 
Authority land area 

- 	biological: 

flora 
fauna 

- 	human environment: 

road systems and traffic 
land tenure and zoning 
existing and adjacent land use, adjoining neighbours & communities 

, existing boat use patterns 
regional landscape 
other human uses 

7. 	Environmental impacts 

This is the most important part of the CER and the result should show the overall effect on the total 
ecosystem and social surroundings of the location during and after construction. 
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The objective of this section is to synthesise all information and predict potential impacts upon the 
environment in the short and long term, including beneficial impacts and the impacts of alternatives. 
This should include an assessment of the resilience of the systems identified in Section 6 to natural 
and man-induced pressures. 
Impacts should be quantified where possible. Criteria for making assessments of their significance 
should be outlined. In some areas there will be advantage in discussing construction and operations 
impacts separately. 

It will be necessary to determine impacts on individual components of the environment before a final 
overall synthesis of potential impacts is made. 

This section should include but not be limited by consideration of the following: 

- 	Inner Harbour Extension/Dredging Impacts: 

dredging and spoil disposal 
blasting (use of explosives) 

- 	Spoil Disposal: 

general 
disposal sites 
site selection and impacts 
spoil contaminants (if applicable) 

- 	Economic: 

employment during construction 
public access potential around eastern periphery of reclaimed area (edge of Vittoria 
Bay) 

Social Nuisance Impacts including blasting etc 

Construction and long term impacts on existing adjacent community, ie, noise, increased traffic. 

Access. 

Landscape Aesthetics. 

Future Maintenance Dredging. 

Wastewater Disposal. 

The final synthesis should include an assessment of the significance and timing of the various 
potential impacts identified. 

8. 	EnvIronmental Management 

An environmental management programme should be described on the basis of (and cross-
ref erenced to) the synthesis of potential environmental impacts described in Section 7. 

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 contingency. Reference should be 
made to environmental standards expected. 

Elements of monitoring and environmental management programme should include the impacts 
identified in Section 7. Emphasis should be placed on the manner in which monitoring results will lead, 
where appropriate, to amendments to the management programme. 



Environmental safeguards should be described, including the measures to manage social impacts. 
Mitigation measures should relate to the findings of the consultative process. 

Procedures for reporting the results of monitoring and management to appropriate authorities should 
be given. Particular emphasis should be placed on: 

sediment movement and water quality, including both inner harbour and reclaimed area during 
construction, maintenance and in the long term;; 

- 	management of reclaimed area; and 

- 	interim use of reclaimed area. 

Summary of Commitments by Proponent 

Commitments should be made to implement environmental management of the project. Each 
commitment should be numbered and include when and to whos satisfaction the commitments will be 
fulfilled. 

Consultations 

Reference should be made to the agencies, individuals and groups consulted during the preparation 
of the document. 

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. 

References 

All references used in the CER should be listed. 

AppendIces 

- 	Glossary - definitions of technical terms, abbreviations should be included. 

- 	CER Guidelines - a copy of these guidelines should be included in the document. 

- 	Ancillary or lengthy information related to discussion in the text of the Report. 
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