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Plate 1: 	Dredging in 1968 to provide landfill foundations for the rubbish 
dump on the Western Flats, Bayswater. Note the bund around 
the discharge area and the two small bunds upstream. Garratt 
Road Bridge is at bottom left hand corner. 
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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 dredging of the 
Swan River to obtain fill for the redevelopment of the old Bayswater rubbish tip 
(proposed Riverside Gardens West). The report will be available for comment until 
19th April, 1990. 

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

Why write a submission? 

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

All submissions received by the EPA will be acknowledged. Submissions will be 
treated as public documents unless confidentiality is requested, and may be quoted 
either in full or in part in each report. 

Why not join a group? 

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

Developing a submission 

You may agree or disagree with, or comment on, the general issues discussed in the 
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; and 

suggest recommendations, safeguards or alternatives. 

LIBRARY 
EICTP.!. P TCTIC1 !JTHDlTY 

IGt..I 
l 	... 	:!r' r I  



Points to keep in mind 

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

attempt to list points so that the issues raised are clear. A summary of your 
submission is helpful; 

refer each point to the appropriate section, chapter or recommendation in the 
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 wish to provide and give details of the 
source. Make sure your information is accurate. 

Remember to include: 

your name; 

address; and 

date. 

The closing date for submissions is: 19 April, 1991 

Submissions should be addressed to: 

The Chairman 
Environmental Protection Authority 
1 Mount Street 
Perth WA 6000 

Attention: Mrs Jackie Boyer 



TABLE OF CONTENTS 

ACKNOWLEDGMENTS 

CONSULTANT TEAM 

EXECUTIVE SUMMARY 1 

2 	BACKGROUND AND OVERVIEW 5 
2.1 Proponent and Responsible Authorities 5 
2.2 The Site 5 
2.3 The Proposal: Overview 8 
2.4 Relevant Statutory Requirements and Approvals 10 
2.5 The Proposal in Context - the Concept Plan for Riverside 

Gardens, Bayswater 10 
2.6 Land Zoning and Ownership 13 

3 	THE PROPOSED DEVELOPMENT 16 
3.1 Proposed Development of the Western Flats 16 
3.2 Options Considered in Providing Fill for the Western Flats 16 

3.2.1 	The Need for Fill 16 
3.2.2 	Quantities of Landfill Required 20 
3.2.3 	Alternative Sources of Fill 22 

3.3 The Economics of Different Sources of Fill 24 
3.4 Quality Topsoil Fill 25 
3.5 The Swan River and this Proposal 25 

3.5.1 The Swan River Trust and Waterways Commission 26 
3.5.2 	History of Dredging of the River 28 
3.5.3 	Availability and quality of spoil 34 

3.6 Optimum Time of Dredging 39 
3.6.1 	Rainfall and Salinity 39 
3.6.2 	Environmental Factors in Choice of Dredging Time 40 

3.7 Proposed Methodology of Dredging 41 
3.7.1 	Preamble 41 
3.7.2 	Extent of Dredging 42 

3.8 Disposal/Use of Dredged Material 43 
3.8.1 	Proposed bund construction 43 
3.8.2 	Final Shaping of the Filled Area 47 
3.8.3 Embayment Area 47 
3.8.4 	Navigation Channel 48 
3.8.5 	Topsoil 48 
3.8.6 	Vegetation and tree planting 49 

3.9 The Foreshore 51 

4 	THE PRESENT ENVIRONMENT 52 
4.1 General - the Complete Riverside Gardens Site 52 
4.2 The Site 53 
4.3 Site Features 54 



4.4 Benthic Fauna 57 
4.4.1 	Preamble 57 
4.4.2 	Previous Studies 58 
4.4.3 	Sampling Methods 59 
4.4.4 	Results 60 
4.4.5 	Discussion 	- 67 

4.5 Flora and Vegetation 69 
4.6 Community Use of the Existing Environment 71 

4.6.1 	Preamble 71 
4.6.2 	Surveys of Present Community Uses 71 
4.6.3 	PublicAccess 74 

5 	SOCIAL IMPACT OF THE PROPOSAL 75 
5.1 Preamble 75 
5.2 The Community Consulted 76 
5.3 Initial Contact 76 
5.4 The Workshops 77 

5.4.1 	Design 77 
5.4.2 	Procedures 78 
5.4.3 	Trucking Options 78 
5.4.4 	Source of Fill Options 80 
5.4.5 	Further Information Requested 85 

5.5 Public Meting 85 
5.6 Liaison with the Social Impact Unit 85 
5.7 "Special Interest" Groups 85 

5.7.1 	Avon Descent 85 
5.7.2 	Bayswater Sea Scouts 86 

5.8 Ethnographic and Archaeological Sites 86 

6 	ENVIRONMENTAL IMPACT OF THE PROPOSAL 90 
6.1 Impact on Flora 90 
6.2 Impact on Fauna 90 

6.2.1 	Immediate Impacts 91 
6.2.2 	Long term Impacts 91 

6.3 Auxiliary Services 93 
6.3.1 	Power 93 
6.3.2 	Water Supply 93 
6.3.3 	Sewerage 97 
6.3.4 	Gas Pipeline 98 

6.4 Waste Water Disposal 98 
6.5 River Bank Stability 99 
6.6 Drainage 99 
6.7 Impact of Temporary Retaining Bunds 99 
6.8 Dust 100 
6.9 Landscape Aesthetics 100 
6.10 Access 100 
6.11 Social Impact 101 
6.12 River Improvement 103 



7 	ENVIRONMENTAL MANAGEMENT 104 
7.1 Environmental Site Management 108 
7.2 Amelioration of Social Impact 109 
7.3 Monitoring of Environmental Management Program 109 
7.4 Reporting 109 
7.5 Reporting on -Monitoring and Management to Appropriate 

Authorities - 109 

8 	CONCLUSION 110 

9 	SUMMARY OF COMMITMENTS BY PROPONENT 	 112 

10 REFERENCES 	 118 

Appendix One: 	Guidelines for Public Environmental Review for the proposed 
Riverside Gardens (West) Dredging and Landfill/reclamation, 
King William Street, Bayswater. 

Appendix Two: 	Membership of the Bayswater Foreshore Advisory Committee 

Appendix Three: 	Community Groups Invited to the Workshops 

List of Tables 

Table 1: 	Comparative costs*  for 90,000 cubic meters 	 23 

Table 2: 	The total abundance and density/rn2  (±1SE) of benthic organisms, 
taxa, and species collected from ten cores (core area 0.01 m2, 
six shallow and four deep water cores) taken separately during 
October and December, 1990, at Bayswater, Swan River 	61 

Table 3: 	The total number of species and abundance of individuals in 
common benthic taxa collected from shallow and deep water 
habitats during October and December, 1990, at Bayswater, 
Swan River (core area 0.01m2).22 February 1991 	 61 

Table 4: 	Mean number per m2  (±1SE) of benthic organisms belonging to 
common taxa found in shallow and deep water habitats, 
Bayswater, Swan River, during October and December, 1990, 
(core cross sectional area 0.01 rn2) 	 62 

Table 5: 	Species List, Abundance, Habitat and time of collection 	63 

Table 6: 	Average Total abundance per m2. Comparisons between 
habitats during Spring 	 67 

P1 



Table 7: 	Indicative Summary of Recreational Use of Special Foreshore 
Development Zone 	 73 

Table 8: 	Summary of Results from Group Balance Sheets 	 81 

Table 9: 	Summary of Individual Balance Sheets 	 82 

Table 10: 	Compiled Balance Sheets 	 83 

Table 11: 	Environmental and Social Impacts 	 110 

List of Figures 

Figure 1: Concept Plan 1989, Riverside Gardens Showing Indicative Area 
of Possible Dredging 4 

Figure 2: Concept Plant 1990, detail of the Western Flats, the Site 
Area for this PER 6 

Figure 3: Land Ownership and Road Reserve Status 15 

Figure 4: Progressive Sanitary Landfiliing 17 

Figure 5: Outcropping Rubbish, November 1990 19 

Figure 6: Cross Section of Site Bore Sample 21 

Figure 7: Bayswater Soundings: December 1960 & April 1963 29 

Figure 8a Location Plan of Riverbed Cross Sections 31 

Figure 8b: Historical Riverbed Contours an&Dredging_Cross Sections 32 

Figure 8c: More examples as for Figure 8b 33 

Figure 9: Belmont Rainfall 1944-1988 40 

Figure 10: Feature Survey of Riverside Gardens Site 44 

Figure ha: Indicative Cross-Sections of dredge bunds 45 

Figure 1 ib: Indicative Cross-Sections of foreshore and bund 45 



Figure 12: Number of species (per core - O.01m2), total and number of 
organisms belonging to the taxa polychaetes, crustaceans, 
molluscs and insects per m2  from shallow and deep habitats (±SE).  65 

Figure 13: Number of species, mean total number, and number of 
individuals in each taxa from northern and southern shallow 
and deep sites (±1SE-north  bank & deep cores) 	 66 

Figure 14: Comparison of community preferences about landfill.by  
trucking or by dredging 	 84 



ACKNOWLEDGMENTS 

The Bayswater Foreshore Advisory Committee has been of great assistance in all 
stages of the Riverside Gardens project, including this PER. Councillors and officers 
of the City of Bayswater have participated in close liaison with the consultants. 
Particular thanks are given to Councillor Kim Hames, Chairman of the Committee, 
and Mr Kevin Sproat, Director of Planning and Executive Secretary/Member of the 
Committee. Mr Cohn Chalmers of the Swan River Trust, Ms Jackie Boyer of the 
Environmental Protection Authority and Ms Jo Anne Beckwith of the Social Impact 
Unit have given invaluable advice and cheerful assistance throughout. Many other 
officers of State Government agencies have willingly assisted. 

Finally thanks are given to the wider community of Bayswater, for their interest and 
ready cooperation throughout. 

CONSULTANT TEAM 

Dr Brian J O'Brien 
Dr Avril S O'Brien 
Mr John Hill (Airey Ryan & Hill) 
Dr Geoff Syme (CSIRO) 
Mr Tom Rose (Murdoch University) 
Dr Libby Mattiske 
Mr Dirk Van Nellestyn 
Dr Tom Arkey 
Mr David Scott (Riedel & Byrne) 
Soil and Rock Engineering Pty Ltd 
Ms Tundra Hill 

Project Leader 
Project Manager; Social Impact 
Engineering 
Social Impact 
Benthic fauna 
Flora 
Urban Landscaping 
Chemical analyses 
Engineering support 
Engineering support 
Survey Assistant 

Brian J O'Brien & Associates Pty Ltd 



1 

1 EXECUTIVE SUMMARY 

This Public Environmental Review (PER) demonstrates the environmental and social 
acceptability of current proposals for landfill of 12 hectares of former rubbish dump 
on the Bayswater foreshore, by dredging of the Swan River. 

The area is portion (Stage 2) of 40ha for which a Concept Plan has been endorsed by 
the community, adopted by Council of the City of Bayswater and approved in 
principle by the Swan River Trust. 

The Concept Plan was prepared in 1989 by Brian J O'Brien & Associates Pty Ltd, 
commissioned jointly by the City of Bayswater, the Swan River Trust and the State 
Planning Commission. The Concept Plan provides for the rehabilitation and future 
passive recreational use of approximately 40ha of an area known as the Bayswater 
Special Foreshore Zone, partly reclaimed in 1968 and used for sanitary landfill from 
1957 to 1972. 

The Concept Plan is for rehabilitation of the entire 40 hectares, now called 
Riverside Gardens, in three stages. 

Stage 1 is the enhancement and rehabilitation of the Bird Sanctuary, 
under the Environmental Management Plan completed by Brian J 
O'Brien & Associates Pty Ltd in 1990. 

Stage 2 is the making safe and landscaping of the 12ha area known as 
the Western Flats, the subject of this report. 

Stage 3 is rehabilitation and development of the remaining 24ha where 
rubbish is thickest and most recent. 

This PER analyses Stage 2, the 12 hectares of old and partly rehabilitated rubbish tip 
on the Bayswater Foreshore, known as the Western Flats. The unattractive area has 
much outcropping rubbish, no trees except a dozen around the periphery, and sparse 
and sandy grass. It cannot be irrigated or adequately maintained, and will continue 
to degrade unless remedial work is begun. 

It needs a landfill of approximately 600 millimetres thickness to rehabilitate, make 
safe and provide a root base for trees as well as a basis for irrigation and 
maintenance. A further 1 meter will be added in limited landscaped areas for 
contouring and vegetation. 

Brian J O'Brien & Associates Pty Ltd 



Such landfill cannot come from the site, but must be imported fill. It can come by 
truck (dryfill) or by dredging the Swan River nearby (wetf ill). A preliminary 
environmental study suggested that minimal environmental and community impact 
could be achieved with landfill dredged from the Swan River. This PER extends and 
completes the earlier work. 

The City of Bayswater is proposing that, subject to environmental approvals, 
approximately 90,000 cubic meters be dredged and deposited directly as landfill in a 
period of approximately three months. This will also provide sufficient contour spoil 
to complete the Concept Plan landscaping. A small embayment with a sandy beach 
will be created both to increase community access to, and safe use of, the foreshore 
and to be a useful engineering component of the dredging programme. 

On 16 June, 1990, the Environmental Protection Authority directed that the project 
be examined in a Public Environment Reyiew, and provided guidelines of about 100 
issues to be examined. This report is the outcome, which will be available for an 8-
week comment period beginning February 1991. 

A multidisciplinary team headed by Brian J  O'Brien & Associates combined 
environmental, engineering, social, biological and botanical expertise. 	Team 
members were drawn from CSIRO, Murdoch University and five technical firms. 

Two workshops, a public meeting, field surveys, a letter - drop and extensive 
community consultation on this project alone were combined with previous extensive 
community interactions by the consultants in the overall Concept Plan. 

The alternative to dredging is trucking (dryfill). About 10,000 truck trips would be 
required, and analysis of truck routes through the suburban access to the site showed 
this would cause significant community disturbance, a view shared strongly by the 
community. Furthermore, provisional cost estimates show that dredging is less 
expensive. The community opinions are convincingly in favour of the planned 
development and of dredging to achieve the necessary landfill. 

Historical data were combined with new investigations to assemble comprehensive 
environmental and engineering assessments of the foreshore, the river and the 
riverbed. 

Dredging is proposed for winter, when environmental and social impact will be 
minimal. 	The river will already be turbid, benthic fauna will be minimal, 
recreational activity both on the river and foreshore will be least, and the river 
water will be least saline. Subsequent remnant rains will encourage vegetation 
growth on the landfill and therefore minimise summer dust. 

Brian J O'Brien & Associates Pty Ltd 
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The riverbed sediments have already been dredged extensively, in the 1960's and in 
1977. Therefore many and varied samples were taken to ensure that remaining spoil 
was satisfactory for landfill. Six core samples were taken to a depth of 1 meter, 42 
grab samples to about 30cm, and miscellaneous beñthic fauna and chemical samples 
taken. The acceptability and availability of adequate fill was demonstrated. 

The riverbed will be deepened on average by about im, but to a constant level so as 
to avoid creating deep and localised holes. A buffer zone of about lOm will protect 
benthic fauna and the foreshore banks, except at the new embayment where the 
river will be widened. A number of benefits to river management will follow. The 
proposed dredging, which will extend over a length of about 900m, will clear a 
sandbar upstream at the eastern end of the site. 

Spoil will be deposited in bunded storage zones, with settlement ponds to reduce 
wastage of spoil and excessive turbidity in the backwash waters. Bunds will be 
hydromuiched to minimise dust, and will be worked and made part of the 
landscaping. The foreshore will not be altered except at the embayment. Only one 
established tree will be removed, and about 1,000 planted in the landscaping, all 
native species. 

Irrigation will be from the existing, licensed artesian bore. Commitments are given 
to abide by requirements of the Water Authority, SECWA, and the Department of 
Marine and Harbours. The Swan River Trust will have a continued role in detailed 
design and planning after the landfill is complete, and numerous commitments are 
made to preserve and improve the environmental quality of the site. 

These studies show conclusively that development and fill are essential and that 
dredging in the winter will provide satisfactory landfill with minimum, and 
acceptable, environmental impact on both the river and the foreshore. 

In summary, the inherited liability will be transformed into a major user-friendly 
community asset, by means of dredging causing minimum, and acceptable, 
environmental impact and having maximum community approval.. 

Brian J O'Brien & Associates Pty Ltd 
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2 BACKGROUND AND OVERVIEW 

	

2.1 	PROPONENT AND RESPONSIBLE AUTHORITIES 

The proponent, the City of Bayswater, has been actively considering appropriate uses 
for the Bayswater Swan River foreshore area for some years. All the land is now 
zoned for recreation, being formerly zoned as the Bayswater Special Foreshore Zone. 
The City of Bayswater has progressively acquired the land over the past 30 years or 
so. With the exception of a small segment in private ownership (see Section 2.6) all 
is owned by the City of Bayswater. The Swan River Trust management area covers 
roughly half the area, not having been amended since the Swan River Drive reserve 
was deleted. 

The following "responsible" authorities have been consulted in preparation of this 
PER: 

Swan River Trust 
Department of Marine and Harbours 
Environmental Protection Authority 
Department of Planning and Urban Development 
Department of Land Administration. 

In addition the following "involved" authorities were also consulted: 

Social Impact Unit 
Health Department 
WA Water Authority 
Department of Aboriginal Sites 
Department of Fisheries 
City of Belmont. 

Comments and requirements of such authorities appear later in the text. 

	

2.2 	THE SITE 

The site under consideration is the western half of Riverside Gardens, Bayswater. 
Riverside Gardens is the name given to the Bayswater Swan River Foreshore Zone, 
which is situated six kilometres north east of central Perth. The zone is irregularly 
shaped and is generally bounded by Mime Street to the west, Guildford Road to the 
north, the Railways Institute Recreation Reserve to the east and the Swan River to 
the south. The major land use components of the area are a disused sanitary landfill 
site and a bird sanctuary. The Bayswater Main Drain bisects the area roughly north-
south and the site is all the Foreshore Zone to the west of this drain (see Figure 2). 

5 
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For many years various ideas (which have been met with varying reactions from the 
Bayswater community) have been put forward concerning the future use of this 
important stretch of land. However, with the removal of plans for the Swan River 
Drive which would have bisected the area, and in recognition of the importance of 
integrated planning for this area and all the regional open space remaining in the 
foreshore, in 1989 the City of Bayswater, the Swan River Trust and the State 
Planning Commission, engaged Brian J O'Brien & Associates Pty Ltd to prepare a 
Concept Plan for the entire area. This was a 100-page study completed in 
September 1989 (Ref.!). 

From the outset the Bayswater City Council stressed its keenness to 
comprehensively develop the area (which it sees as a major regional recreational 
resource) for a broad mix of mostly passive recreational and compatible commercial 
activities. It also stressed the need to pay due heed to the conservation of the 
foreshore area in the planning of developments. 

During the development of the Concept Plan it became clear that expressed 
community desires for the site closely parallel the Council's view. 

Basically, the objectives of the approved plan for the whole site are to retain and 
improve its environmental qualities, to restore and facilitate appropriate access to 
the river foreshore, and generally to convert the present wasteland of a disused 
rubbish dump into a useful and valuable recreational and environmental resource. 

The Concept Plan from the beginning was driven by environmental considerations. 
Its purpose, and its success, is to optimise the environmental assets such as the River 
and the Bird Sanctuary, and to minimise the environmental liabilities, such as the 
rubbish, weeds, appearance and the drain. 

The Concept Plan is illustrated in Figures 1 & 2 and overviewed in Section 2.5. In 
general terms this plan calls for the rehabilitation of the area in three stages. The 
first is the enhancement and rehabilitation of the Bird Sanctuary and the landscaping 
of the area immediately surrounding it. This is underway, following an 
Environmental Management Plan prepared by Brian J O'Brien & Associates Pty Ltd 
(Ref.2). The second is the making safe and landscaping of the 12ha area known as 
the Western Flats and the third, and last area, is the rehabilitation of the remaining 
approximately 24ha where the rubbish is the highest and the most recently deposited. 
This report deals only with the second area. 

Brian J O'Brien & Associates Pty Ltd 



E3 

2.3 	THE PROPOSAL: Overview 

The 12 hectares of old and partly rehabilitated rubbish tip on the Bayswater 
Foreshore are relatively flat. This land to the west of the Bayswater Main Drain is 
known as the Western Flats and needs a landfill of approximately 600 millimetres 
thickness to rehabilitate, make safe and provide a root base for trees as well as a 
basis for irrigation and maintenance. A further 1 meter will be added in limited 
landscaped areas for contouring and vegetation (Fig.2). 

The Western Flats could conceivably be left as it is, with no development or 
improvement. After all, it is used by a few local residents for golf-driving practice, 
for walking and exercising dogs, and for varied activities such as flying model 
aircraft. Its foreshores are used by fishermen. 

The area also has many vigorously growing weeds like kikuyu grass and castor oil 
plants along the foreshore. Access to the river is generally difficult, and foreshore 
litter reflects a lack of pride and sense of place. Outcrops of hard building material 
and awkward stretches of ungrassed sand provide an unattractive expanse for family 
use. Bicycle riding is difficult to impracticable, and disabled access is virtually 
impossible. Irrigation in the most efficient and environmentally-pleasing manner, by 
underground pipes, is found to be impracticable by City engineers. Without 
irrigation, the sparsely grassed sections are simply a nuisance, partly successful in 
suppressing dust but difficult to cut because of rubbish damaging mower blades. 

No trees exist on the broadacres and vegetation is generally unable to take hold 
(except on fringes) because of underlying rubbish. 

Successful tree planting on the broadacres would require excavating rubbish for 1-2 
meters before one would find a constant growing medium with substantial nutrients 
and freedom 'from air pockets. Conceivably, individual holes could be excavated for 
the 1,000 to 2,000 small trees and shrubs required, and then filled with adequate sand 
or soil to nourish them through the first several years where tree deaths are so 
common. 

Watering such small trees would have to be an individual task once or, twice a week 
for the first few summers, since piped irrigation is not possible and trickle irrigation 
not practicable. A few, maybe a few dozen, or even few hundred, trees could be 
planted and kept alive by community tender, loving care. But it would be making.  
enormous demands to expect the community to voluntarily maintain a few thousand 
trees for several years in such an uninviting environment without facilities such as 
irrigation and better access. In any event, the end result would just be a flat sandy 
paddock with a few trees, which would not reflect either a natural foreshore nor an 
attractive new environment. 

Brian J O'Brien & Associates Pty Ltd 
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The excavated rubbish from holes for trees would need to be collected and removed. 
Expenses would be considerable. 

In the end, even if the whole idea was successful, which is very, very, difficult to 
envisage, one might have a thousand or so isolated small trees on a flat, barren, but 
weed-infested, sandy expanse where rubbish outcropped frequently. 

Further, even limited maintenance would be made even more difficult and virtually 
impossible. There can be little doubt that in a few years the area would become 
heavily littered and very unattractive indeed. It will also be more costly to improve 
if delayed further. 

By contrast, the Concept Plan will turn the area into an environmentally-
sympathetic, user-friendly, very attractive community asset. 

A preliminary environmental study in March, 1990 showed that minimal 
environmental and community impact could be achieved with landfill dredged from 
the Swan River (Ref.3). If approved, approximately 90,000 cubic metres will be 
dredged and deposited directly as landfill in a period of approximately three months 
of daytime six-day-week work. This will also provide additional contour spoil to 
complete the Concept Plan. A small embayment with a sandy beach will be created 
both to increase community access to, and safe use of, the foreshore and to be a 
useful engineering component of the dredging programme, providing quality fill with 
minimal effort as well as widening the river. 

On the 16th of June, 1990, the Environmental Protection Authority called for a 
Public Environmental Review (PER) of the City of Bayswater's proposal to obtain 
the landfill through dredging. The multidisciplinary team led by Brian J  O'Brien & 
Associates investigated about 100 issues (see Appendix 1) in a PER commissioned by 
the City of Bayswater. The PER is scheduled for submission to the EPA early in 
February 1991 for an 8-week period of public comment. The overall schedule calls 
for dredging preferably during late autumn-winter 1991 so as to have optimum 
environmental conditions in the river and then grassing active before Christmas 
1991. 

The purpose of this project is basically to transform an inherited liability into a 
major user-friendly community asset. Community response strongly favours dredging 
as the alternative to trucked-in dryfill. With strong cooperation and coordination 
among government agencies and the City of Bayswater there is every reason to 
predict that this project could be a model for proactive interdepartmental and 
community cooperation on management of the Swan River and its foreshore, one of 
the major environmental assets of Perth. 

Brian J O'Brien & Associates Pty Ltd 
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2.4 	RELEVANT STATUTORY REQUIREMENTS AND APPROVALS 

All relevant statutory requirements and approvals have been sought or are in 
process, subject to approval of this PER. 

Three State authorities whose approval processes involve this PER are the 
Department of 'Planning and Urban Development (DPUD), the Swan River Trust (SRT) 
and the Environmental Protection Authority (EPA). A Form 1 development proposal 
has been submitted to DPUD, for a Section 30A development. DPUD, as part of its 
regular process, will refer the issue to both EPA and SRT, who will indicate that the 
project is being assessed jointly under this PER. After an eight_weeks?  period for 
public comment on this PER, and other administrative and proponents' responses to 
the thrust of public comment, EPA and SRT will report to the Minister for 
Environment and the Minister for Waterways. Other processes will then occur with a 
view to a Ministerial decision and conditions being forwarded in due course to DPUD 
so that a Form 2, Development Approval, may result. 

2.5 THE PROPOSAL IN CONTEXT - THE CONCEPT PLAN FOR RIVERSIDE 
GARDENS, BAYSWATER 

The area of 12 hectares which is the subject of this PER must not be viewed in 
isolation. It needs to be considered in the context of its environmental surroundings 
and the fact that it is a major component of a Concept Plan for the entire 40ha, 
called Riverside Gardens. 

In order to begin land-use planning for the whole 40ha site, its environmental and 
topographical features and its immediate surrounds were examined in 1989 in the 
light of perceived views and needs of the Bayswater and regional community. 

Continually to the fore was recognition of the special and irreplaceable feature of 
the site, its river foreshore. 

The zoning of the area allowed for a very wide range of commercial and recreational 
uses for the site. 

The challenge was to determine a future use for the site that both met the needs and 
wishes of the Bayswater community and was compatible with such an important, but 
degraded, area of the Swan River foreshore. The consultants sought to optirnise 
environmental assets and remove or reduce the considerable environmental 
liabilities. The very high level of community support indicates that these aims were 
met. (See Ref. 1). 

In order to present an overall picture of the City of Bayswater's plans for the whole 
area the major features of the Concept Plan are summarised on page 11: 

Brian J O'Brien & Associates Pty Ltd 
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Recreational facilities to be included in the Riverside Gardens complex are numerous. 
Those that will be established in whole or in part upon rehabilitation of the area under 
review in this PER - the Western Flats - include: 

a network of about 5km of walking trails suitable for use by the disabled 

Tots Playground 

Adventure Playground for older children 

Mothers' Room facilities near Tots Playground 

general areas for relaxing and walking 

about a dozen barbecue and picnic facilities 

T-bar boardwalk fishing jetties, to assist in foreshore enjoyment without 
environmental damage 

non-interference cycle paths of about 2km 

toilet facilities 

an embayment with a paddling beach 

Those not associated directly with this PER include: 

improvements to the Bird Sanctuary, including non-interference viewing facilities 

attractive bridges over the drain 

the Bayswater Common 

The 40ha of the site presently contain only about 100--trees and many-- large weeds,---
principally castor oil plants, bamboo and kikuyu grass. It will be progressively improved 
with approximately 200,000 cubic metres of clean sand or soil to cover and make safe the 
areas. 	The Concept Plan calls for planting approximately 5,000 native trees, 
overwhelmingly favoured by the local community in a 1989 survey by the consultants. 

Brian J O'Brien & Associates Pty Ltd 
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When implemented the Concept Plan developed for the whole 40ha site, viewed in its 
entirety, will fulfil many local and regional needs. Although far from "natural" in its 
present state, the proposed development will re-create an area around the Bird Sanctuary 
that is far closer to a natural wetland (and therefore is far more suitable environmentally 
for the fauna and flora) than is presently the case; the proposed development of the 
Western Flats will provide the local and regional communities with a recreational area 
that has a "natural" ambience and harmoniously integrated facilities, with extensive and 
attractive recreational opportunities not broadly available in the vicinity. 

Very little recreational-survey data on the use of the Special Foreshore Development 
Zone has been compiled. The Swan River Recreation Study: Technical Report, 
Waterways Commission, Recreation Technical Report No.!, June 1990 (Ref.19), compiled 
its data by sending questionnaires to 78 clubs and associations and a series of observation 
days. Although Bayswater Sea Scouts was one of the groups contacted who responded and 
observations were taken from Claughton Reserve and the Garratt Road Bridge there are 
no references in the report applicable to the Bayswater Special Foreshore Zone. This is 
in large part due to the fact that the emphasis of that report was on the use of the water 
ways and focused on areas that give river access. 

A literature search at the Ministry of Sport and Recreation indicated that no recreational 
studies, published or unpublished, have been undertaken on, or refer specifically to, the 
subject area of this PER. 

Accordingly we compiled some recreational data as part of this Review which indicates 
that the Western Flats is regularly used by the community - but on a very limited basis 
(see Section 4.6). Through a variety of ways (Ref.! & Section 4.6) the community has 
indicated that it values the area and would welcome its enhancement by the Concept 
Plan. When completed the proposed development will contrast significantly in style and 
ambience with the existing parks in the Bayswater and wider regional areas, thus 
providing variety for the community. 

Discussions with council officers and representatives from the Department of 
Planning and Urban Development have confirmed the consultants' view that the 
proposed development of this area, which is unique in the region, is harmonious with 
all present plans for the development of the region. In essence, it returns to the 
community an area which had essentially been sterilised because of its previous use 
as a rubbish tip. 

The "need" to rehabilitate the total 40ha area of Riverside Gardens, both from 
environmental and social points of view, is clear to all. 

Brian J O'Brien & Associates Pty Ltd 
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Development of the Concept Plan involves a coordinated treatment of several major 
components, of which the Western Flats is a critical one. The making safe and 
landscaping of the "Western Flats" (see Fig.2) is thus not only important in its own 
right but also plays a vital part in the whole Concept Plan, with its own 
environmental and recreational flavour. 

2.6 	LAND ZONING AND OWNERSHIP 

The proponent, the City of Bayswater, has been actively considering appropriate uses 
for the Bayswater Swan River foreshöre area for some years. All the land is now 
zoned for recreation, being formerly zoned as the Bayswater Special Foreshore Zone. 
The City of Bayswater has progressively acquired land it did not previously own, with 
the exception of a small segment still in private ownership. The Swan River Trust 
management area covers roughly half the area, not having been amended since the 
Swan River Drive reserve was deleted. 

The zoning and ownership of the Western Flats have a long and complex history. 
This was usefully, summarised by Smith (Ref.6) whose Figure 4.1 shows the zoning 
that prevailed at the time, which was basically in three strips parallel to the river. 
The Pall Mall Reserve was closest to-  the river, followed by a recreation reserve 
owned by the City of Bayswater, 1983, zoned as Regional Public Open Space under 
the Metropolitan Region Scheme and followed by another strip reserved under the 
Metropolitan Region Scheme for the proposed Swan River Drive. Two north-south 
road reserves, being the extension of Leake Street and King William Street, also 
cross the area (see Fig.3). 

With the removal of the Swan River Drive reserve, the entire area is now zoned as 
Parks and Recreation under the Region Scheme except for the two dedicated road 
reserves. 

Ownership of Public Open Space was progressively transferred to the City of 
Bayswater beginning with the recreation reserve of 7.9ha in 1953, Part 5 (Fig.3) in 
1964, and Lot 12 in 1972. 	 - 

The Pall Mall portion of the land (ie closest to the river) - still has a segment under 
private ownership (see Fig.3). This ownership dates back to 1888 and the land does 
not appear to have ever been rated, nor are the present owners known. The land was 
the site of the commercial sand-processing facility in the 1960s (see Plate 1) and has 
been the location for part of the rubbish dump. Its ownership will be traced and 
updated during the course of consideration by the Department of Planning and Urban 
Development of the development application for the site. 

Brian J O'Brien & Associates Pty Ltd 
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The Swan River Trust Management Zone as delineated in Schedule 1 of the Swan 
River Trust Act 1988 extends only to the riverside boundary of the former Swan 
River Drive Reserve. The development application which is the subject of this PER 
is therefore not an application for development under Part 5 of the Swan River Trust 
Act 1988 but instead is the subject of a development application to the Department 
of Planning and Urban Development under Section 30A of its Act. 

Accordingly, at the suggestion of the consultant, the Director of Planning of the 
City of Bayswater convened discussions with officers of the Environmental 
Protection Authority, Swan River Trust and the Department of Planning and Urban 
Development to ensure compatibility and efficient in-phase implementation of all 
statutory processes. This PER and its evaluation form a vital part of these 
processes. 

Brian J O'Brien & Associates Pty Ltd 
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3 THE PROPOSED DEVELOPMENT 

3.1 	PROPOSED DEVELOPMENT OF THE WESTERN FLATS 

The Proposal examined in this PER relates to the area designated as the Western 
Flats (Fig.2), a flat area of approximately l2ha bounded by the Swan River, Hinds 
Reserve, privately owned land and the Bayswater Main Drain. Of this total, only 
about lOha will be filled and landscaped as part of the project, with a reserve beside 
the Main Drain and parts of the foreshore left substantially as they are. Thus the 
actively-worked area for which fill estimates etc. are discussed is lOha presently 
filled with old rubbish. 

The area was contour-mapped and feature-mapped by Sorensen Short in 1989. 
Detailed site examination has indicated conclusively that the area must be covered 
with a minimum of 600mm of fill and some additional contouring material to: 

make it safe for community recreational use 
provide a suitable base for planting 
provide a suitable base for an irrigation system 
provide an attractive and sympathetic, gentle landscaping. 

Various options were examined and it is concluded that the optimum manner to 
acquire this fill is through dredging the Swan River. 

3.2 	OPTIONS CONSIDERED IN PROVIDING FILL FOR THE WESTERN FLATS 

3.2.1 	The Need for Fill 

It is obvious that any old sanitary landfill in such a populated prime location needs 
to be covered and made safe. Preliminary attempts at surface fill on The Flats (in 
1972-5 extensively - nominally with almost 400mm, K. Parks, pers.comm.) and with 
spot fills subsequently, indicate that there is a general acceptance that the area 
needs to be filled if it is to be improved in any significant way environmentally and 
for enhanced community enjoyment and safety. But these early attempts were 
fragmented and largely for short-term cosmetic purposes. 

Environmentally, the Concept Plan aims to restore the area to a natural environment 
for the Swan Coastal Plain. In view of its past history, it is not practical to restore 
it to its original wetland condition - a condition that caused considerable negative 
social impact through flooding. However, it is both desirable and practicable to 
revegetate the area in a way that will make it a more "natural" and pleasant 
environment for both the community and, it is hoped, increased populations of 
birdlife. 

Brian J O'Brien & Associates Pty Ltd 
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The need for the development as such is discussed in the 100-page Concept Plan 
(Ref.!) where the overwhelming community support is analysed in detail. Landfill is 
an essential component of the development, to help remove or suppress the liabilities 
as well as to increase its assets. 

For example, much of the area has unwanted kikuyu and buffalo. Dr Libby Mattiske, 
the botanist on the team, states that unless extensive fill is used to cover such 
grasses they would require removal by a bobcat or bulldozer. She further comments: 

In addition, competition from these grasses would suppress any. 
potential growth of native species that would be planted. 

Management of broadacre turf of these grasses is both intensive and costly, and 
while no final species has been selected, it may well be a couch type. 

Clearly, landfill is also necessary for the planned, extensive landscaping, to introduce 
contouring and give root support for vegetation. 

The community at present only uses portions of the area. In part, this restriction of 
use may be a result of limited access but it must also be due to the large amounts of 
outcropping rubbish and the generally inhospitable and unattractive terrain. 

The area of about 10 hectares had rubbish deposited upon it over the period 1958-
1971, in the process known as sanitary landfill where rubbish was laid in a layer and 
then covered with a thin layer of sand. Two such layers of rubbish were deposited 
over the 13-year active life of the tip as shown in Figure 4. 

A team member surveyed the whole site (December, 1990) and observed where 
rubbish outcropped from 673 observation points on a 10-meter square grid1. Major 
outcrops were sighted, as indicated in Figure 5. Rubbish was clearly visible from 179 
of the observation points. Of these 41 were considered to be mainly surface 
rubbish - plastic, paper, cardboard - and though some of this may have been 
deposited in recent years some may have surfaced from the fill below. The 
remaining 138 sites evidenced outcropping rubbish that would appear to be the top 
surfaces of the bulk below. In other words, there are now visible outcrops over 
about one quarter of the site, .and these are only the "top of the iceberg". Much.................--
more may be very close to the surface. 

Car bodies dumped and rusting on the site, indicate a lack of affection for a rather 
derelict area. 

About 1 hectare located on the northeastern section of the Western Sites was not 
surveyed as part of the grid since it is completely covered with outcropping rubbish 
and rubble. 

Brian J O'Brien & Associates Pty Ltd 
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It should be noted that this rubbish is not only unsightly - it has the potential to 
injure. The issue of user-safety will become more and more pressing as the very 
limited fill now present erodes even further. 

Maintenance of the area is currently a difficult task. Use of maintenance machinery 
on the site at present is difficult and potentially dangerous due to the protruding 
rubble and building material. 

New irrigation pipes need to be buried and the surface (apart from being generally 
poor for vegetation) is extremely difficult to mow. Mower blades are broken or 
damaged by rubbish outcrops. 

Bores taken on the site in March 1990 encountered rubbish after only 200mm of sand. 
A cross section of one of these bores is shown in Figure 6. The bores confirmed that 
the thickness of the landfill was only about two meters, an important point to be 
verified because written evidence is small, although anecdotal evidence - supported 
by the bore findings - was already convincing. 

3.2.2 	Quantities of Landfill Required 

In the Concept Plan, preliminary áalculations by the landscape architect, Mr Michael 
Stoner, (see Ref.!) showed that about 200,000 cubic metres of landfill would be 
required for the entire area of Riverside Gardens, assuming about 0.5 meter of 
general, cosmetic landfill, with bunds about a further 1 metre high for the tree 
planting/shaping mounds. 

These calculations and assumptions remain approximate because a Master Plan 
(which would permit computerised calculation from the desired to the actual contour 
plans) has not been developed as yet. However, the small amount of relief on the 
Western Flats is such that the estimate of 90,000 cubic meters for it is reasonably 
accurate. 

The present state of the Western Flats is totally unsatisfactory, as discussed above. 
It can be made satisfactory with extensive landfill but with costs in the order of $5 
per cubic meter (see Section 3.3) and an area of about 120,000 square meters to be 
covered, it is essential to examine critically the needs for landfill, the quantities and 
the qualities. 

Advice from City of Bayswater engineers is that a depth of landfill of 600mm above 
the present level will provide a satisfactory, stable basis for irrigation piping. The 
alternative method of irrigation by an above-the-ground portable pipe system is both 
primitive and unsatisfactory. 
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Consequently, the Concept Plan called for broadacre fill 600mm thick. This will also 
provide a satisfactory cover to make the area safe and be a reasonable basis for 
revegetation and growth of shrubs and small trees. 

However, the Concept Plan provided landscape design and contours in addition to the 
flat fill, so as to beautify the area and to give it the sense of intimacy and 
naturalness that will distinguish Riverside Gardens and make it an unusually 
attractive recreational venue. Consequently, contoured mounds approximately 1 
meter high were added in the Concept Plan. These also provide deeper rooting 
capabilities and thus portions of thicker vegetation. 

The total volume of fill required for broadacre is 60,000 cubic meters and that for 
the additional one meter-thick contours is a further 29,000 cubic meters making a 
rounded total of 90,000 cubic meters. This design goal can be implemented under 
this PER but it is useful to bear in mind that there will remain some flexibility in 
detailed use and indeed in final amounts of the landfill should circumstances such as 
total costs require reconsideration during implementation. For example, although 
the broadacre requirements cannot be reduced for safety and engineering sake, the 
amount of one-meter fill could be reduced when the detailed landscaping design and 
master plan are complete. This is not recommended but the flexibility is identified. 

From the above it is clearly demonstrated that the Western Flats needs considerable 
fill if it is to be rehabilitated. The option of "doing nothing" is totally undesirable 
from environmental, community and maintenance points of view. To leave the site 
as it is would only serve to deprive the local and regional communities of a 
potentially significant, passive recreation site of considerable environmental appeal. 

3.2.3 Alternative Sources of Fill 

The required fill could be brought to the Western Flats in one of two ways. It could 
be trucked in or it could be dredged from the Swan River. 

If a "14-inch" dredge were used it could be expected to have a weekly throughput of 
10,000 to 12,000 cubic meters working a 60-hour week. If longer working hours are 	- 
scheduled obviously the throughput would increase. So the total task by dredging 
would take no more than 10 weeks. 

Brian J O'Brien & Associates Pty Ltd 
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A similar base throughput using 20-cubic metre trucks implies 600 loaded and 600 
unloaded truck-transits per week. This could average 10 trucks in each direction 
every hour for a 60-hour week, or 20 transits an hour or one every three minutes. 
The Landfill Alternatives Report (Ref.2) states: 

One must immediately conclude that this would be totally unacceptable 
to the local community, and indeed, one expects, to traffic authorities 
concerned with Guildford Road. 

Work undertaken with the community in preparing this PER has confirmed this view. 
The overwhelming community view was that, if trucking had to occur, it should 
occur at the fastest possible rate, such as quoted. Trucking access through the 
suburban streets poses further difficulties (Section 5.4.3). 

The City of Belmont (see Appendix 2) would be concerned about the possibility of 
accelerated damage to Garratt Road bridge if it were used as part of the route for 
the fill. 

Compaction of the site has been considered and discarded on the grounds of being 
broadly unnecessary and expensive. The Western Flats has already been compacted 
quite extensively by vehicular access, maintenance trucks and the deposition of some 
fill. The estimated expenditure would be some $30,000 for broadacre compaction. 
The only areas where further settlement may occur which could be significant to 
man-made structures would be under paths, the access/service road and the small 
amenities block. City engineers are considering flexible surfaces for traffic areas, 
while the foundations for the Amenity Block will be a new firm fill of imported sand 
after the area is finalised and rubbish and present spoil excavated. 

In this context it is interesting to note that landfill from dredged spoil is likely to be 
more compacted than trucked-in dryfill - provisional figures of some 20% effective 
"fluffiness" in dryfill have been quoted. Accordingly, it is considered that broadacre 
compacting would not be necessary after the deposition of wetfill but might need 
repeating after dryfill. 

Insofar as the community is concerned investigations of the two options indicate 
local residents and user groups clearly and strongly prefer dredging. This is 
.discussed in detail in Section 5. 
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3.3 	THE ECONOMICS OF DIFFERENT SOURCES OF FILL 

Economically, it appears that the option of dredging of the Swan River would be less 
costly for the City of Bayswater. Further, if the dredging patterns are implemented 
along the lines suggested in this PER there would be spin-off benefits to river users, 
and there is considerable potential for the collection of data that would be of 
assistance to relevant authorities in future river management. 

It is important to note that mobilisation costs for dredging are sufficiently high 
(between $30,000 and $80,000) that it is assumed that dredging must occur in one 
single operation, whereas trucking landfill can be staggered. 

Two quotes for dredging were obtained and total costs for the operation itself varied 
between $300,000 and $380,000. 

Three quotes were obtained for trucking fill at prices between $5.36 and $7.50 per 
cubic meter, corresponding to a total cost for 90,000 cubic meters of between 
$480,000 and $675,000, excluding levelling and site work. 

Thus dredging may cost at least $100,000 less than trucking after budget allocations 
have been made for the additional geotechnical testing, environmental surveys, 
community consultation and the research for and preparation of this PER. No doubt 
some of these costs would have been incurred for a dryf ill option. 

The costs quoted here are now almost one year old and were obtained without 
competitive tendering processes and under a different economic climate. 
Negotiations will be an important factor in final costs. It is possible that the 
economics favouring wetfill might be lessened or even reversed but of course no 
responsible and final tendering process and negotiations can occur until approvals and 
schedules are in place. 

Cost is only one component in comparing wetfill (dredging) and dryfill (trucking). 
Other factors principally environmental and social impacts, favour dredging as 
discussed elsewhere in this PER. Dredging will also quickly complete the whole 
development as an integrated unit. 
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Table 1 
Comparative costs* for 90,000 cubic meters 

DREDGING (Wetfill) 	TRUCKING (Dryfill) 

Mobilisation/demobilisation 	$ 30,000 - $ 80,000 	 - 

Throughput (14 inch) 	 $ 2.90 - $ 3.24 	$ 5.36 - $ 7.50 

Environmental assessment 	$ 45,000 (est.) 	$ 5,000 

Geotechnical work 	 $ 5,000 (est.) 	 - 

Sub-total 	$350,000 - $430,000 	$485,000 - $680,000 
* 	There are additional costs [landscape architect, engineer and project 

management and quality topsoil] common to both options. 

3.4 	QUALITY TOPSOIL FILL 

In a project of this nature, funded from the public purse with no direct financial 
return, consultants must be particularly conscious that the quality of the finished 
product recommended is not so costly as to be beyond acceptable levels. 

One simple option which is recommended but which is strictly not essential is 
including a topsoil dressing of some 100mm quality dryfill. Net  cost would be a very 
significant $100,000, and would involve some 500 full truck loads to carry about 
10,000 cubic meters. 

This quality supplementary fill, which we call topsoil, would be recommended 
whether the main spoil came from wetfill or dryfill. 	However, the technical 
arguments favouring it are somewhat stronger if the wetf ill option is approved (see 
Section 3.8.5). 

3.5 	THE SWAN RWER AND THIS PROPOSAL 

Clearly, one of the most important factors to be considered in exploring the 
- possibility of obtaining the requircd fill through dredging is-the river-itself. -The area----1 	- - 

of river proposed for dredging in this PER has been dredged before. The new 
dredging patterns have been designed so as to enhance the river (it would be widened 
at one stretch and the navigational channel cleared at the eastern end). 
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3.5.1 The Swan River Trust and Waterways Commission 

Statutory authority for many aspects of the Swan River is vested in the Swan River 
Trust. It took over many of the issues and practices formerly handled by the Swan 
River Management Authority under the Waterways Commission. 

Dredging has been carried out for many years in the Swan River, and previously in 
the specific area of Bayswater in the 1960's and 1970's, as discussed in Section 3.5.2. 

Early in this project, the consultants were provided (12 October, 1989) with a set of 
draft guidelines for dredging, which has been used in discussions with the EPA since 
May, 1987. 

These draft guidelines were useful to the consultants in planning dredging and in 
developing research and fact-finding strategies. Various specific components of the 
draft guidelines were also used by the EPA in setting the guidelines for this PER. 
Continued liaison with the Swan River Trust has been established by the presence of 
two representatives on the Foreshore Advisory Committee, and by a briefing of the 
Trust by the consultants. 

It is now understood that these draft guidelines may soon be made available for 
public comment, perhaps while this PER is also available for public comment. 
Therefore it is appropriate to show briefly here how this proposal is consistent with 
the existing guidelines, even though they were presented (in 1989) only as draft 
guidelines, with "no status at present" for the EPA, but with draft or perhaps 
operational status for the Swan River Trust. 

There are 7 issues of policy, which briefly are as follows, given in italics with the 
PER comment as to meeting the policy given immediately afterwards. 

	

1. 	The Trust identifies two types of dredging: 

maintenance dredging to maintain existing navigation channels and boat 
harbours or resurrect former water conditions 
developmental dredging for construction of new facilities or extension 
of existing-areas. 	 ------ 	 - 

This Bayswater proposal is a combination of maintenance and development dredging. 
However, it satisfies all requirements for each category, and is thus consistent with 
the proposed policy. 

	

2. 	The Trust will consider all applications for maintenance dredging on their 
merits, taking particular account of the environmental impact of the proposal. 

Brian J O'Brien & Associates Pty Ltd 
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This PER has been prepared in close consultation with the Trust, as outlined above. 
Particular account has been taken of the environmental impact of the proposal, 
which this PER shows to be minimal. 

The Trust may attach conditions to any recommendation for approval, 
covering: 

- 	disposal of dredge material 
- 	the time of year when dredging can take place 
- 	- completion of the operation within a specified time 
- 	control of smell, dust, insects. 

This PER contains proposals and commitments which suggest, in advance, conditions 
that are both feasible, environmentally effective and acceptable. 

Developmental dredging and any dredging which involves the disposal of 
dredge material within the river system shall be subject to environmental 
assessment, at a level determined by the EPA and SRT and covering: 

- 	river hydrology 
- 	the short and long term impacts of the proposal on plant and animal 

life of the river system 
- 	the extent to which on going dredging will be necessary 
- 	the need for the proposal in the context of other competing uses. 

All these environmental components, and more, are included in the guidelines for 
this PER, being derived from such a draft policy. They have been satisfactorily 
addressed in this PER. 

The cost of disposing of dredge material must be included in the proposal and 
is to be borne by the proponent. 

Both these requirements are met in this PER. 

All dredge material is to be removed from the river system unless exceptional 
circumstances apply. 

All dredge material will be removed in order to provide landfill. 

The Trust is unlikely to recommend approval for disposal of dredge material 

- 	into deep holes in the river 
- 	on wetlands 
- 	on flood prone land 

Brian J O'Brien & Associates Pty Ltd 
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The dredged material will be used as landfill on the Swan foreshore, for its 
rehabilitation and improvement as a recreational resource. The Western Australian 
Water Authority, which provides expert advice as to developments along the river 
plain generally, particularly with regard to any relation to flooding, gave its approval 
to the development fill in 1990. The dredged material will not be put either into 
deep holes or into wetlands, because the area was already reclaimed and rubbish 
deposited there from 1957 to 1972. 

In summary, this proposal satisfies all conditions of the draft policy on dredging, and 
indeed has been heavily and usefully guided by the draft in planning since 1989. 

3.5.2 History of Dredging of the River 

The river bottom in the Bayswater vicinity has been dredged extensively in previous 
years, principally the 1960s and 1970s, both for navigational and commercial 
purposes as well as for a source of base landfill prior to sanitary landfill with 
domestic and building rubbish. 

In the 1950s and 1960s, as part of an extensive program of creating new sanitary 
landfill areas (rubbish dumps) for the Health Department, about 250 hectares of river 
foreshore were reclaimed. The Bayswater foreshore was a small component of this 
program. 

In Bayswater the program also involved a separate commercial enterprise. A 
dredging company operated under licence from the Lands Department and paid a 
royalty of about 20 pence per cubic yard for sand removed for commercial purposes 
such as brick making. Although amounts varied, approximately 1,000 cubic yards 
were extracted monthly for many years. The work was also extended to assist in 
dredging for improvement of navigation, and sand removed for such purposes was 
free of royalties. 

There was discussion as to whether the licence under the Land Act was appropriate, 
in view of the fact that Perth is within the SouthWest Mineral Province. There was 
an appropriate amendment to the Land Act and this dredging ceased in 1977-1978. 

The River bottom minerals belong to the Crown. Their removal for dredging such as 
proposed here in this PER is subject to approval by the Minister for Lands but their 
potential exploitation for their mineral value would require appropriate approval by 
the Minister for Mines. Relevant discussions and clearances for this project are 
proceeding and no difficulty is envisaged for this non-commercial use of the spoil 
purely as landfill, not as minerals. 
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Initial inquiries and perusal of the latest official history of Swan and Canning Rivers 
dredging, seemed to indicate that the last relevant dredging was in December, 1969, 
just upstream of Garratt Road bridge. This left a river bottom at depths of about 11 
feet, with spoil on part of the study site, and with river bottom upstream, opposite 
the site, shown as about 5 to 6 feet depth. This finding initially aroused considerable 
excitement as it indicated obvious potential for dredging for this site but further 
investigations showed that this overall historic summary was quite misleading 

Further information was also sought from relevant statutory authorities, Government 
Departments, active users and retired workers. Information was retrieved from both 
current files and archives, from maps as well as from oral memorabilia. It is likely 
that most of the extant information about the river bed near Bayswater, particularly 
since the 1960s has been discovered in the work undertaken to prepare this PER. 

River bed contours provided by the Department of Marine and Harbours give detailed 
depths of the riverbed as surveyed in May, 1977, and then in June, 1977. These show 
clearly extensive dredging in June 1977 in the area upstream of the extension of 
Mime Street. 

Thus we have available river bed contours from the early 1960s (see Fig. 7), riverbed 
contours in May 1977 and then, more usefully, the contours of June 1977 after more 
local dredging, and finally we have present-day (1990) information about the river 
depth at some 42 locations where riverbed bottom samples were grabbed. These 42 
locations are not accurately mapped but are sufficiently known for comparison to be 
made of the cross-sections of river depth over the period of time 1960s to the 
present. 

The results are shown in Figures 8b and 8c. 

The following relevant points are made: 

First, the river bed is not virginal even in the surreal sense often used by 
conservationists. It has been excavated and mined to depths such that the top two 
meters or so of spoil have been removed permanently. Depths to riverbed are now 
about 3-4m in the centre. 

Second, from a management viewpoint, acquiring and updating fundamental 
information about the river bed, such as its depth and its composition, have been 
somewhat neglected by Statutory Authorities, after navigable channels were dredged 
in the 1960s - 1970s. 

Brian J O'Brien & Associates Pty Ltd 
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3.5.3 Availability and quality of spoil 

Opposite the study area, the river is about 1 20m wide. The foreshore length between 
the Main Drain outfall and the Sea Scouts' hail is about 600m, and the width of the 
landfill area ranges from about 120m to a maximum of 240m over an area of about 
10 hectares. 	 - 	- 

Therefore, if dredging is confined to, say, a width of lOOm (ie at least lOm from 
each bank) and a fill of 600mm is required, then an average depth of dredging of one 
meter would provide sufficient spoil for the broadacre 600mm fill, and a further 0.5 
dredging would be required for the one meter bunds and landscaping. Alternatively, 
and the preferred option, dredging over about 900 meters of a total of -one meter 
will give both adequate fill and a smoother river bottom without deep holes. 

Ideally, before dredging one would have a complete appraisal of the extent and 
quality of the river bottom spoil itself. However, by combining historical records 
(see previous section) with a reasonable preliminary engineering investigation, 
sufficient information has been acquired to proceed with this environmental review 
without incurring - extensive expenses in the absence of any assurance that 
environmental approvals could be forthcoming. 

Extensive river bed analyses were performed in the 1960s by means of pole probes. 
Results in the immediate vicinity of this Bayswater site afe shown in Figure 7. 
These were the base data used in later commercial exploitation of the resource in 
the earlier drédgings of the 1960s and 1970s. 

As part of the investigations for this PER three types of sampling of the riverbed 
were used. 

In the first, 42 samples were taken of the riverbed'in the area nominated for possible 
dredging. The fact that the area has been mined in a rather undocumented way in 
the past meant that some assurance was needed that there was still useful spoil after 
quality river sand was removed in the 1960s and 1970s. 

At 14 longitudinal locations along the river, three samples across the river were 
taken,--at distances of about ten meters. from -each bank and in the centre. Samples 
were obtained by using either a bottom grab sampler or a 65mm diameter borehole 
bailer. Particle size distributions were taken of samples, and samples catalogued. 
The conditions, at depths less than 300mm below river bed level, comprised a 
mixture of fine to coarse sands with fine gravel and minor silt, sandy silt with shells, 
silty sand with shells, silt and sand. 
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The majority of the samples indicated sand materials with less than 20% fines 
(material less than 75 microns - silt and clay). 

In the second survey, further samples were taken by the Murdoch University 
researcher in cores pushed down to the physical limit of a single diver in the centre 
of the river. However, the results, while consistent with earlier interpretations, 
were too limited to be of value. 

Accordingly, in the third and conclusive survey, an engineering group experienced in 
such matters was commissioned to take a set of river bed cores, sufficient to test to 
an adequate level of assurance that spoil of the desired quality was still available in 
spite of the previous dredgings. 

Six 8cm wide cores were taken to depths in excess of 1 meter along the area 
proposed to be dredged. The cores ranged from complete cores of coarse sand to 
coarse sand on three occasions on either side of approximately 300mm of silt. For 
each of the six cores the bottom-most, ie deepest, sediment was still a coarse sand 
mix which would be suitable for landfill. 

As a consequence, confidence that the riverbed still remains a fruitful source of 
suitable landfill is very high. 

Combined with the former probe data extracted from archives, relating to the river 
bed in 1960 and 1963 before dredging began, and with bottom contours before and 
after the dredging of 1977, and confirmational bottom depths of March, 1990, the 
data indicate that spoil suitable for landfill on the Western Flats still exists in the 
river bed. 

Upon consideration of data such as discussed above and as illustrated in Figures 8b 
and 8c, and taking into account the desire of the Swan River Trust that dredging not 
produce any "deep holes" but rather provide a uniform or smooth bottom profile, as a 
broad guideline sufficient suitable spoil is anticipated by dredging to a uniform RL of 
-4.25m AHD as will be discussed in Section 3.7. 

However, it is recommended that a prudent course of action prior to final 
- contractual commitment to-dredging (should it be-approved by the EPk and the Swan 

River Trust), would be further core sampling to a depth of 1 - 1.5 meters so as to 
ascertain the exact quantities of materials available for spoil and to permit more 
stringent management control of the actual dredging itself. It will be noted of 
course that monitoring and management on the site will ensure that a satisfactory 
mix of sand and silt is arranged by the bulldozer so as to minimise pockets where 
high concentrations of fines in the silt might otherwise harden and become less 
suitable for vegetation. 
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In considering the possibility of landfill from the riverbed, one must consider the 
chemicals present in addition to the bulk landfill. 

The relevant chemicals which cause greatest community concern are heavy metals. 

The Swan River Trust has made various relevant measurements in the Bayswater 
vicinity over the years. The latest findings are reported by Atkins et a! (Ref.20). 

The heavy metals which are generally of concern include Cadmium (Cd), Chromium 
(Cr), Copper (Cu), Lead (Pb), Nickel (Ni) and Zinc (Zn). In Western Australia, 
standards and criteria for water quality and contamination by such elements 
generally follow the report of the EPA Working Group (Ref.21). 

The Bayswater sediment analyses by the Swan River Trust were reported in August 
1990 and can be taken as up-to-date (Ref.20). References to earlier work, 
particularly by Chegwidden, are cited in that paper. 

The Swan River Trust study concludes that: 

The levels of pesticides and heavy metals detected in Swan River wastes and 
sediments and in tissues of aquatic animals taken from the river are well 
below human health limits. 

As is well known, animals can accumulate and increase concentrations of such 
chemicals, so it is useful to note the Trust's conclusion: 

This investigation concludes that there is no health risk associated with eating 
animals taken from the river in the vicinity of Bayswater Main Drain. 

The Swan River Trust findings - provided sufficient confidence that no pesticide 
analyses were made in this study. However, in part because of some public concerns, 
for this PER, heavy metal analysis was made of samples taken during some of the 
grab samples and the benthic fauna studies. The results are representative of the 
top 200mm of sediments. 

The total-amount of each element was analysed in this- study, so as to set an upper 
limit to the amount that would be environmentally available under various 
circumstances. 

The 7 samples analysed in this study were taken in March and October, 1990. Two 
other 'control' samples were taken from the existing surface of the Western Flats. 
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It must be emphasised that the Swan River Trust samples (2) and the samples for this 
study (7) were taken at different times and locations. The Trust took one sample of 
sediments upstream of the drain and one downstream, while these samples were 
taken near the centre of the river where dredging -is proposed, as well as in 
sediments closer to the riverbank where no dredging is proposed. All samples are dry 
weight, and the 7 of this study are the total of the metal in the sediment, which is 
obviously the upper limit of what may be environmentally available, or 
"environmentally active." 

Although there are many quantitative uncertainties Chegwidden (Ref.22) found that 
some 30% to 90% of total metal in Swan River sediments could be classified as 
"environmentally active," depending on the metal, the chemical and physical nature 
of the sediments and the amount of organic matter present (see also Chegwidden, 
Ref .23). 

The Swan River Trust considers there are no reliable Australian criteria for heavy 
metal concentrations in aquatic sediments, but uses as criteria guidelines for 
management of contaminated soils above which further investigations should be 
initiated. 

Considering all sediment samples irrespective of location, the findings of this present 
study are as follows, in the sequence listed in the Trust report: 

Cadmium: 

Total Cadmium in PER sediments was on average significantly higher than SRT 
samples (about double), but still only half the criterion for ground soils as discussed 
above. 

Chromium: 

The Swan River Trust found one sample with total chromium slightly below the 
criterion and one above. The Trust stated that further sampling would be required in 
order to determine whether the levels of zinc [see below] or chromium pose an 
environmental or human health risk. 

The 4 sediment samples for this PER had a chromium level significantly less in every 
case to the SRT levels, with an average about half the SRT level, and hence only 
half the criterion limit of requiring further investigation. The grab samples of the 
PER were not analysed for chromium. 
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Copuer: 

Chegwidden (Ref.22) found high copper levels near boat slipping facilities. The two 
SRT samples at Bayswater had levels less than half the criterion. 

While all 4 PER samples were below the criterion, and the average was only half the 
criterion, the PER copper samples had a wider range than SRT but the same average. 
This is to be expected with more samples and agreement is very close. 

Lead: 

The two SRT lead samples were only half the criterion. However, the 7 PER 
samples included two above the criterion, although the average is below it. 

Nickel: 

The two SRT nickel samples were less than one third of the criterion. The four PER 
samples confirmed this result, with the highest reading of one third the criterion, 
and the average being one quarter. 

Zinc: 

The two SRT samples had one with zinc concentration slightly above the criterion. 
The 7 PER samples necessarily had a wider range, but the average is also about 25% 
above the criterion. The criteria are not critically accurate, of course, but the issue 
confirms the Trust plans to pursue it. 

In summary the heavy metal concentrations in the sampled sediments are broadly 
consistent with the findings of the Swan River Trust, except that with more samples 
the PER found the average chromium level to be lower than the criteria but 
confirmed that zinc is higher. 

The issue as far as sediment is concerned is that if the Swan River sediments, 
continually washed by the water, are in any way suspected of being hazardous, will 
they be less hazardous if they are dredged and used as spoil on land, where they will 
not form part of the marine food chain. 

The Swan River Trust findings show that the concentrations in marine organisms, 
where such items accumulate, are so low as to be safe for eating. It is therefore 
concluded that the sediments can be used as landfill. 

Some discussion occurred during the PER as to whether acid rain might release 
heavy metals from the sediments, but the member of the public declined to provide 
exact technical details of such fears. - 
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In any event, we are advised that the EPA considers that no acid rain has yet been 
found in Australia, and furthermore the PER measured total metal concentrations 
which are higher than concentrations of environmentally available metals. 

The final point to be made is that 100mm of topsoil is recommended to cover the 
site. 

In consideration of the types of material satisfactory for the landfill at Bayswater it 
is to be noted, of course, that the fill will not carry any buildings and hence can be 
of quite varied quality. 

3.6 	OPTIMUM TIME FOR DREDGING 

3.6.1 Rainfall and Salinity 

The rainfall at Bayswater is important both for flushing residual salt from the spoil 
and for later vegetation growth. Regional rainfall in the Swan River catchment is 
obviously important to the related freshness of river waters. It is also important in 
causing natural turbidity in the river waters. 

The Bayswater area is regarded as Upper Estuary Zone 3 in the definitive study by 
Thurlow et al (1986). It represents an interesting estuarine area where in summer the 
salinity is appreciably (250%) higher than in winter, yet even in winter the salinity is 
almost 20% of seawater. It is this saltiness, some of which necessarily will be 
retained temporarily by the spoil, that will be usefully reduced by winter rains, thus 
adding one more reason for dredging in winter. 

Bureau of Meteorology rainfall figures for Perth Airport (Belmont) are applicable to 
the Bayswater site. Data were examined for the period 1944-1988, and are shown in 
Figure 9. 
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Figure 9 

It is clear from Figure 9 that over the past 44 years rainfall of more than 100mm has 
occurred in the months of May, June, July and August. There are still reasonable 
rains of 50mm or more in September and October which will be suitable for naturally 
fostering spring growth of vegetation on the site. 

3.6.2 Environmental Factors in Choice of Dredging Time 

Consideration has been given to the best time of year to carry out dredging should it 
be approved. Investigations have shown that in fact there are overwhelming 
environmental reasons to carry out the dredging in the winter. 

40 
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Dredging is therefore planned for about 10 weeks in the winter. From an 
environmental impact point of view this is an optimum time because: 

the river waters will be least saline 

the benthic fauna will be low in both numbers and diversity 

the river will be very turbid from winter stormwaters 

there will be little river recreational activity 

recreational activity on the foreshore will be at a minimum 

the winter rains will assist in freshening the spoil 

remnant winter rains will stimulate vegetation before summer heat and 
thus reduce dust and nuisance. 

Consequently the impact of winter-time dredging on both the natural and the human 
environment will be lower than at any other time of the year. Indeed, dredging at 
this time will use the natural environmental features such as rainfall and turbid river 
to minimise both the environmental and social impacts of the dredging processes. 

3.7 	PROPOSED METHODOLOGY OF DREDGING 

3.7.1 Preamble 

The dredging is proposed to be by a suction-cutter dredge. The highest throughput 
devices considered have been 14-inch units such as used in clearing the sandbar at 
Mandurah each year but of course, the tender process options are not to be limited 
here. 	 - 

The dredge will move up and down the river, possibly in two separate patterns, and 
discharge spoil direct to the foreshore in the conventional manner. The dredge will 
discharge spoil through pipes into holding-pond bunds ashore. The liquid spoil, 
nominally 30% solid and 70% water, will settle within the bunds. Wastewater will 
flow into separate settling ponds, before finally discharging back into the river. The 
dredge progressively moves above the riverbed. Much the same process will be used 
as in 1968 (see Plate 1). 
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3.7.2 Extent of Dredging 

Longitudinal Profile 

The linear extent of the proposed dredging in the Swan River will extend about 900 
meters from approximately the prolongation of Milne Street in the west to 
approximately the prolongation of Epson Avenue in the east (see Figure 2). A 
sandbar near the east will be cleared to assist navigation by river users. 

River Cross Section 

The sections of the river at Bayswater richest in benthic fauna are within a few 
meters of the shore (see biological data, Section 4.4). Therefore, an adequate buffer 
will be left undisturbed by dredging. 

It is not proposed to dredge any material within the first lOm of the existing water 
line. Generally, the north and south banks will be untouched for the first lOm and 
possibly more depending upon the exact existing bank profile. It is envisaged that 
the river bottom would be dredged to takt' approximately one meter of sandy 
material from the bottom whilst the same time evening up the existing river bed to 
an RL of AHD -4.0 to -4.5 approximately. A nominal -4.25m is used (see Figs. 8b & 
8c). 

The Swan River Trust has expressed concern aboUt "holes" existing in the riverbed 
and so the thrust of the dredging will produce a level bottom. The river banks would 
not be dredged any closer to the existing banks (apart from the embayment area) 
than the following guidelines: 

From RL 0 down to RL -1.0 

From RL -1.0 down to RL -2.0 

From RL -2.0 to bottom dredging 

The above-mentioned slopes will: 

i) 	be stable 

10 horizontal to 1 vertical slope 

7 horizontal to 1 vertical slope 

4 horizontal to 1 vertical slope 

not interfere with the immediate foreshore area 

maximise the availability of sand from the river bottom. 

Cross-sections of the proposed dredging are shown in Figs 8b and 8c and compared 
with present-day and historic profiles. 
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3.8 	DISPOSAL/USE OF DREDGED MATERIAL 

The disposition of dredged material from the river on the existing open space 
between Mime Street and King William Street is indicated in Figures 1 and 2. 
Generally, it is anticipated that 600mm of sandy material will be spread over the 
area with certain areas receiving an additional one meter of fill, as per the approved 
Concept Plan. 

Part of the area to be removed to create the embayment contains some 10,000 cubic 
meters (est.) which will be removed safely. The area to be dredged has been 
carefully defined to ensure minimum impact on the flora and fauna of the area and 
to maximise benefits to the river itself. 

It is important to note that the dredged material will be placed on top of existing fill 
that was placed in the area in question during the 1960s. Therefore, this proposal 
does not involve any reclamation at all - rather, the reverse is true. By removing 
existing rubbish and fill to create the proposed embayment the project is, in fact, 
serving to widen the river. 

3.8.1 Proposed bund construction 

The area to be covered with dredged fill will be isolated by the construction of a 
temporary sand bund around the perimeter of the area (Fig. 10). This bund would be 
approximately one meter high so that it positively contains all dredged material and 
dredging waters within the bunded area. It will be some 4-5 meters wide, with a 
cross-section broadly as shown in Figure 1 1A. The relation of the bund to the 
foreshore is shown in Figure 1 lB. 

Furthermore, it is anticipated that the foreshore area would be divided up into cells 
by subsidiary bunds in a manner shown in Figure 10. These subsidiary bunds would be 
used to contain the dredged fluid in each filling zone, while at the same time being 
used as a temporary support for the dredge line. It is anticipated that filling would 
commence from the northern side of the space and proceed gradually in a southerly 
direction towards the river bank. 

It is anticipated that there will be sufficient sand cover available on the existing 
open space so that a bulldozer can construct the initial bund from the existing sand 
cover adjacent to and inside the perimeter bund. 

At least two settling ponds will be provided as shown in Figure 10 and each of the 
cells would be provided with an overflow pipeline into the settling ponds. The 
partly- settled liquid at the low point of each cell will overflow into the settling 
ponds and have several hours detention prior to overflow being allowed into the river 
via steel outlet pipes. These will discharge settled water below river level. 
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The quality of residual discharge water from the settling ponds will be closely 
monitored during construction. Should signs of excess turbidity be shown in this 
discharge water then the settling ponds will be increased to allow a greater settling 
period prior to discharge. The precise length of time necessary for this settling is 
therefore flexible and can be adjusted depending upon the characteristics of the 
sandy silt which is to be dredged. Dredging is proposed for winter when the turbidity 
is always naturally very high due to stormwater, as can be seen by the brown nature 
of the river under the Narrows Bridge and further downstream. 

3.8.2 Final Shaping of the Filled Area 

During dredging operations a small bulldozer will be on site to provide final shaping, 
to the dredged material which generally will follow the existing very gradual slope 
from the northern edge towards the river. At the conclusion of dredging operations 
the protruding portions of the temporary bunds will be spread over the filled areas 
and the total surface graded to a uniform, gently sloping surface, except that 
contoured (nominally 1 meter) shapes will be landscaped to a Master Plan based on 
the Concept Plan. 	 - 

3.8.3 Embayment Area 

The embayment is proposed for the area where the foreshore without rubbish fill is 
the widest portion of the site, and was previously the site of sand processing from 
dredging. 

Construction of the proposed Embayment Area will be performed along the following 
lines: 

a 	All surface rubbish together with vegetation will be stripped from the site 
prior to dredging and could be relocated with rubbish on the highlands east of 
the drain, before remedial work there. 

b. 	The perimeter bund adjacent to the embayment area will be constructed prior 
to any dredging work commencing. 	 - 

C. 	Any subsurface rubbish, which is not likely to be extensive, will be removed 
by dry excavation, utilising conventional earthmoving equipment. Should this 
rubbish be of a minor extent it can be buried on site prior to dredging work 
commencing. Should larger items of rubbish be encountered such as old car 
bodies then these will be removed from the site to an alternative dumping 
area. 

d - 	All useful topsoil from the area should be stripped and stockpiled in a 
convenient location for subsequent reuse. 
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e. 	The dredging of the embayment area can then commence with the dredge 
moving in from the foreshore area to establish a gentle 1:10 beach slope as 
indicated on Figures 8b & 8c. 

The broad plan for the embayment (Figure 2) is a width at the existing shore of 
about 150m, a maximum intrusion inland by 30 to 50m, which will still be 60 to 40m 
clear of the 5m easement of the gas pipeline. The slope will be broadly 1 in 10. 

3.8.4 Navigation Channel 

When the dredge is operating between the centre of the river and the southern bank 
it is proposed to sink the main dredge line down to the bottom of the river bed for 
the greater proportion of the distance towards the northern bank so as to maintain a 
navigable section of river during the dredging operations. Once the dredge moves 
towards the northern bank then suitable barriers and warning signs can be erected, 
ensuring that river traffic is diverted through the southern half of the river width. 
Navigation signs will be to the satisfaction of the Department of Marine and 
Harbours. 

3.8.5 Topsoil 

Although the landfill does not have to be of sufficient quality fill to carry buildings 
or other major structures, one of its major purposes is to support vegetation. 

However, a comprehensive analysis of the quality of the fill for the first growing 
year cannot be completed until the fill is in place and analysed, particularly 
concerning residual salinity. The amount of salinity and hence the very fruitfulness 
of the soil in the first year will depend on the actual weather, particularly rainfall. 

The important compensating point is obviously that the Concept Plan calls for use of 
native species, and of course native species such as those on the Swan River 
foreshore elsewhere, are highly adapted to partly-saline environments. 

Rainfall in the Swan River catchment will control the salinity of the river, and 
rainfall at Bayswater will control the washing out and freshening of the spoil. 

Furthermore, although it is possible to prepare a nutrient budget and use appropriate 
fertilisers so that their nutrient input to the river is very small in comparison with 
other sources, the general policy of the Swan River Trust is to prevent any new 
nutrient sources, no matter how small. 
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Therefore, consideration was given to a design option which would avoid broadacre 
fertiliser by laying topsoil to a depth of about 100mm on selected areas of the site 
after dredging and landscape contouring are in place. With quality topsoil, there 
would be sufficient nutrients available to eliminate or at least greatly reduce early 
broadacre fertilising. 

This is regarded as a management option to be resolved once the dredging is 
completed. The total amount of landfill is estimated as about 10,000 cubic metres, 
being 100mm on top of the broadacre area only. Because costs of such quality fill 
will be higher than for sand fill the cost impact may be as much as $100,000, while 
the community or social impact due to the necessary 500 load truck-trips and 500 
empty ones would also be considerable. 

If the only issue in making a decision on this option were whether or not it would 
significantly reduce the total nutrient loading that might drain into the Swan River, 
calculations indicate that the nutrient effect even without the topsoil option would 
be quite small. However, it is one more factor to be taken into account. 

In our opinion, the more significant reason for choosing the option of quality topsoil 
to a depth of about 100mm is that it will ensure early revegetation and quality 
management. 

Soil improvement in the form of importing black topsoil to all planted and grassed 
areas is considered necessary prior to any landscape works as the composition, water 
retention qualities and nutrient levels of the proposed dredged material are not 
likely to be horticulturally optimum. 

A blanket 100mm thick layer of black topsoil is proposed over all areas. In addition, 
individual backfilling of tree excavations with black topsoil is also recommended to 
allow the trees additional time prior to their roots reaching the landfill material. 

The use of black topsoil for soil improvement minimises the level of nutrient run-off 
from the site and into the adjacent river. Nitrate levels within the soil are minimal. 
However, its properties of humus and water retention are beneficial. 

3.8.6 Vegetation and tree planting 	- 	- 	- 	- 

Detailed landscaping  including a master plan will be carried out at a later date. 
However, sufficient broad concepts are already clear enough to resolve 
environmental and social impacts. 

Consideration is being given to grassing of the western portion and the eventual 
whole site using a system of stolons and overspraying of hydromulch with seed 
incorporated. 
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Combined hydromulch/seeding costs on such broad acres are about 12 per sqm, 
amounting to some $12,000. Community impact would be minimal. 

The stolons of Cynodon Dactylon (common couch grass) would be broadcast and then 
rotary-hoed or bladed into the spread black topsoil layer. In order to alleviate soil 
erosion due to prevailing winds, the grassed area would be hydromulched 
incorporating additional couch seed and other varieties of quick germinating seed to 
promote quick soil stabilization. 	The hydromuiching will also assist in the 
establishment of the new trees by preventing moisture evaporation from around the 
root balls. The stolons form roots and tufts of leaves at each node and plants rapidly 
cover bare ground to form a dense mat. 

Because of its adaptability and ability to withstand close mowing and hard wear, 
couch is one of the most widely grown and accepted lawn grasses. Its ability to 
tolerate saline soil and sea spray makes it ideally suited to this particular project. It 
tends to brown and become dormant in winter. 

Stolons should ideally be planted in spring or early summer. Seeding of couch is 
again ideally suited in spring or early summer at the rate 20g per square metre. (If 
hulled, at the rate of lOg per square metre). The grass is resistant to hot, dry 
conditions but should be watered regularly in summer. 

The general choice of native tree species for the site is favoured not only 
overwhelmingly by the community (Ref.!) but by the environment of the site itself. 

Detailed species lists and planting will be developed in details of the landscaping, but 
some broad, general concepts can be stated now. 

For reasons of economy and of efficient growth and establishment of the new trees, 
small, young trees will be planted at first. The community might be initially 
disappointed by the appearance, but informative signs will be used, and there are no 
doubts about their long-term support. Mulching will help retain moisture. 

Community involvement and funding via a program such as Greening Australia could 
help make this an outstanding site in a few years. River gums, for example, can be 
head-high in 2 or 3years.- 	- 	- 	---- - 	- 

It is possible that some of the quality topsoil could be used as backfill for holes 
excavated for the trees. 

In order to minimise leaching of nutrients and to increase the efficiency of plant 
nutrients, the use of controlled release fertilizers is advocated for further 
improvement of the topsoil and planted areas. 
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In landscape and turf applications, the use of controlled release fertilizers is a 
convenient and effective method of providing season-long nutrient requirements and 
minimising nutrient waste and run-off. 

Controlled release fertilizer's nutrients release is regulated by the prevailing 
temperature. If the temperatures are high, promoting plant growth, more nutrients 
are released. 

Controlled release fertilizers are available for all landscape applications from turf 
establishment and on-going feeding to the establishment of trees, shrubs and borders. 

The vegetation plans, although modest to be in harmony with the river, will 
transform the present waste land in only a few years after landscaping is completed. 

3.9 THE 

With the exception of the embayment, no work will be done on the foreshore. 

At present, the riverside-edge of the rubbish is virtually a steep slope (Fig.1 ib). This 
will remain unaltered, with the bunds initially as an extension of the existing slope. 
In contouring after fill is completed, the bund will be collapsed inwards, so as to 
leave the foreshore as before. 

The higher slope will assist in reducing indiscriminant and damaging foreshore 
access. Under the Concept Plan, special provisions for foreshore access include T-
bar jetties for fishing, and paths with access for the disabled. Detailed designs will 
follow approval of this proposal. 
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4 THE PRESENT ENVIRONMENT 

4.1 	GENERAL - THE COMPLEFE RIVERSIDE GARDENS SITE 

The Swan River is one of the greatest and most loved environmental assets of the 
Perth Metropolitan Area. The extensive report by the Waterways Commission Swan-
Canning Estuarine System: Environment, Use and the Future, B H Thurlow, J 
Chambers, V V Klemm, Waterways Commission, Report No 9, (Ref.4) 1986 is a 463 
page description of many of the features of this estuarine system and it is 
unnecessary to attempt to summarise these here. 

The Bayswater area is classified in this report as being in the "upper estuary", by 
which is meant that the characteristics of the river vary considerably with season 
between high salinities near a river mouth and fresher water near the upper reaches 
of the river. The Bayswater site is easily reached by private pleasure craft on the 
river, it can be viewed by motorists crossing the busy Garratt Road bridge and it is 
on the opposite side of the river to Ascot Racecourse only about 6km from the 
Central Business District. During World War Two a railway bridge crossed the river 
just upstream of the Bayswater Main Drain. 

Consequently the site is potentially an extremely attractive feature of the Swan 
River foreshore within easy reach of much of the regional community. However, it 
has not yet been allowed to reach its potential, simply because its early history was 
as a natural marshy portion of the flood plain and its more recent history has been as 
portion of the extensive reclamation of foreshore for so-called sanitary landfill 
which is a simple euphemism for a rubbish dump. 

The present Bayswater site environment is greatly degraded on the foreshore, while 
the riverbed has already been extensively dredged. 

Consequently, the purpose of the project is to improve the present environment and 
the normal requirements in environmental assessments of minimising environmental 
damage are easily satisfied. The environment will certainly be improved by the 
development, and it is in the best interests of the proponent to maximise the 
improvements within the very real constraints of economic practicability. 

In considering the entire 40ha site the original Concept Plan makes the following 
general points about the existing environment: 

The rubbish. One extreme alternative of removing, sorting and possibly recycling 
and/or compressing the old rubbish was immediately rejected as totally impractical. 
While portions can be moved around, most has to be covered and made safe. 
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Environmental constraints arising from leachates were found to be very low. 
However, some minimal constraints are still appropriate for prudent planning. 

The Bird Sanctuary should remain and be improved. What is presently the 
environmental oasis in a rubbish wasteland will continue to be a major conservation 
feature of the Riverside Gardens. 

At this point it is impracticable, and would serve little purpose, to move the 
Bayswater Main Drain, which runs along the King William Street road reserve. 
However, efforts will be made at a regional level to improve the quality of drain 
waters. There is an Integrated Catchment Management Plan in preparation to take 
into account and rationalise the various functions of the drain in servicing both 
stormwater and industrial wastes. Furthermore, no attempts were made to reroute 
such existing constraints as the SEC power or gas routes. The pipeline easement of 
5-meter width poses several acceptable constraints (Section 6.3.4). 

It was accepted that the new Water Authority sewerage pumping station necessarily 
be 'ocated on the northeast of Riverside Gardens, not the Western Flats. It is firmly 
expected that very significant landscape enhancement by the Water Authority will 
minimise the visual impact of the station and place it in harmony with Riverside 
Gardens. 
The comments above refer to the entire 40 hectares of Riverside Gardens. The 
following comments refer only to the 12ha of Western Flats, the subject of this PER. 

4.2 	THE SITE 

The site is dry grassed at present. The Council does not irrigate the area but mows 
it. There have been preliminary attempts at surface fill on top of the rubbish 
deposited there from 1957 to 1972. Much of this sand has eroded and settled into 
the rubbish and the area has a considerable number of significant outcrops of 
building rubble. Figure 4 shows the pattern of rubbish-laying on the site while Figure 
5 indicates the major rubbish outcrops identified during a site survey in November, 
1990. At present there are considerable maintenance difficulties, new irrigation 
pipes need to be buried, the surface generally is poor for vegetation and there is 
sporadic subsidence. Two bores in March, 1990 encountered rubbish after only 
200mm of sand. 

In the early 1960s it was found necessary to deposit several meters of river sand on 
the then wetlands so the site would receive rubbish in a satisfactory manner. The 
photograph (Plate 1) shows this previous dredging. This river sand was obtained by 
dredging the Swan River. 
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Core samples of the site were taken in 1990. Figure 6 is a representative core taken 
near the centre of the Western Flats. It shows the level of sand on top of the 
rubbish in one of the most heavily-grassed areas of the site, indicates the depth of 
the rubbish and its general -nature and indicates the depth of the river sand deposited 
in the 1960s. It should be noted that the engineers recorded the difficulty they were 
having in taking the core samples because of the building rubbish. As shown in 
Figure 6, the report stated drill bouncing when drilling bricks. 

The foreshore vegetation, while worth preserving in the main as far as the few trees 
are concerned, is certainly of low quality at present. Indeed, in the extensive review 
by Luke Pen of the entire foreshore vegetation for the Swan and Canning Rivers 
(Ref.5), the area of this site is barely indicated because the vegetation is so sparse. 

Furthermore, the central riverbed has been previously dredged on at least two 
occasions, in the 1960s and late 1977, and its low salinity in winter makes it broadly 
a poor benthic environment (see Section 4.4). 

Nevertheless, the area is popular for fishing and other river-related activities. 
Indeed, the present heavy usage and occasional incompatibility of recreational use of 
Hinds Reserve at the downstream end of the site make it highly desirable that this 
development proposal should go ahead swiftly and responsibly so as to relieve the 
intensity of demographic pressure on the fragile foreshore. 

4.3 	SITE FEATURES 

The main soil association for the Bayswater area is the Bassendean Association, 
however, the site is located on the Swan River floodplain. Bores were put down both 
for this study and earlier by the Department of Geological Survey. 

In summary, the ground conditions encountered by the boreholes comprise mixtures 
of sands, sandy silts, silty sands, sandy clay, clayey sand and fill (rubbish) materials. 

The results of Bore 3 for this project are shown in Figure 6. This was drilled in the 
centre of the site, approximately where the Amenities Building will be located, and 
is useful as a 'typical' profile. Drilled on 29 March, 1990 at a ground level about 3m 
AHD, i  it encountered groundwater. at 0.6m AHD. This is broadly consistent with 
groundwater data reported by Smith (Ref.6). 

As shown by Figure 6, in bore 3, about 2 meters of rubbish overlaid a further 5.5 m 
of various sands down to the end of drilling. The previous mixed history of the site 
includes landfill dredged from the river (see Plate 1) and then sanitary landfill. 
Consequently the geological and soil categorisations are quite alien and hybrid mixes. 
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The major relevance of underlying soil is in its potential nutrient value for 
vegetation. Although dominantly sand under the rubbish, one can reasonably expect 
native trees such as survive in the relatively inhospitable Swan Coastal Plain to do 
best. Thus there is added reason to follow the community wishes and avoid exotics. 

The groundwater profiles sketched in Figure 3.1 of Smith (Ref.6) were derived with 
the Department of Geological Surveys and the Metropolitan Water Authority. The 
entire Western Flats is inside the 1. 5m contour. There is generally a low hydraulic 
gradient towards the river, although in winter there may be a flattening and even 
some reversal of gradient. Thus salt-tolerant and hardy vegetation is preferred. 

The Water Authority has given written clearance to the development as regards 
floodplain effects. From research such as Report No WD2, July 1986 of the 100-year 
Flood Levels, useful-and reassuring data are provided. 

At the Bayswater site, some 10-11 km upstream from the reference location 
(causeway) for the river, the 100-year flood level is calculated to be about 4.4m 
AHD. The Western Flats survey for this project indicates that the bulk of the 
terrain is presently above 3 meters AHD which will, of course, rise to 3.6 AHD after 
the fill. This will place the bulk of the land above the 50 year flood level. 

As previously described there is little soil of any quality on the 12ha site with the 
exception of that right at the river foreshore. The markedly higher "quality" of this 
soil, in so far as fertility is concerned, is immediately obvious as it is the only area 
bearing any degree of vegetation. 

Because of the nature of the rubbish deposited originally at the site which itself 
causes extreme difficulty in drilling and boring, it is not probable that there are 
methane concentrations of any appreciable amount being generated. However, 
because generation of methane is often regarded as a potential problem in domestic 
rubbish fills and because some CSIRO measurements have indicated significant levels 
of methane within the deeper and more recent rubbish near the extension of Slade 
Street, this question was examined further. 

The 1985 survey by Smith which took account of Water Authority and Geological 
- Survey data indicated that the groundwaterlevel over the-bulk-of the Western Flats 

was at an AHD approximately 1.5m. The two relevant bores drilled on the 29th 
March, 1990, through the rubbish on the Western Flats were consistent with this 
figure revealing that at the end of this summer the water table was above the 
bottom of the rubbish. During wetter periods of the year the groundwater rise must 
inevitably flush the bulk of the rubbish which is only two meters thick. 
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Consequently, even if there were large quantities of putrescent material still 
generating methane within the rubbish and even if the overlaying material was 
impervious to methane escaping, both of which conditions are deemed not to prevail, 
the flushing of the rubbish by rising groundwater as well as the leaching by falling 
rainwater would ensure that there was no build up or accumulation of methane. In 
any event no substantial building will be erected on the site, except the small 
amenities block will be built on new, clean fill. 

Discussions with officers of WAWA indicate that there are two principal possible 
issues relating to underground water that require satisfactory technical resolution. 

The first is a concern that private bore users might find their waters contaminated 
by the spoil. This issue arises because there have been complaints of this nature 
about bores in the vicinity of CSBP works and the Bayswater Main Drain. However, 
it is not at issue in this project for several reasons. Examination of the groundwater 
profile and groundwater flow (see Figures 3.1 and 3.5 Ref.6) shows that the water 
flow is towards the river, so that any private bores are "upstream" of underground 
water below the Western Flats. Furthermore it is interesting to note that in spite of 
the letter drop to over 400 households, the two workshops and the Public Meeting, 
this possibility or a worry of this nature has not previously been voiced by the public. 

The second issue of interest to the Water Authority is the simple requirement of 
availability of water for irrigation. It is to be noted that the City of Bayswater has 
a licensed bore (licence # 0004615) on Pt.Lot 50 King William Street which taps the 
Leederville Aquifer. This licence is to draw 360,000 kilolitres per annum for the 
purpose of irrigating the area of 36ha, being the whole of Riverside Gardens. Thus 
there is already licensed provision for irrigating the Western Flats by this licensed 
bore. 

However, the Leederville Aquifer is being stressed by other bores development and it 
is therefore prudent to examine ways and means of reducing demand. In discussions 
with the WA Water Authority officer it was pointed out that one of the 
recommendations of the Environmental Management Plan for the Bird Sanctuary was 
to cease topping up of the lake year-round as has been the practice in the past. This 
topping up has been carried out using the King William Street bore and consequently 
this Environmental Management Plan has the additional benefit of conserving water 
from the Leederville Aquifer. In a sense, then, this saving for one part of Riverside 
Gardens could be "offset" against the irrigation of the Western Flats. In reality the 
total licence draw of 360,000 kilolitres is quite adequate for the entire area, and 
savings in regard to the Bird Sanctuary will be in the nature of a water conservation 
bonus. 
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In view of the importance of conservation of water in the Perth Metropolitan area 
generally, it is suggested that a watching brief be maintained by the City of 
Bayswater on opportunistic development of surface bores and surface waters in 
Riverside Gardens generally as the project is developed. For example, year round 
quality water from springs is being discharged as waste water mixed with the 
Bayswater Main Drain at present. In the Environmental Management Plan for the 
Bird Sanctuary, some reservations were made about using this water for topping up 
the Bird Sanctuary because of its nutrient content (high nitrogen in one sample) but 
it might well be that it could be used in some minor irrigation scheme for part of the 
Riverside Gardens. However, this is for future consideration and is not of relevance 
to the Western Flats and this PER. 

As described earlier the drainage from the development site will be controlled by 
site works, including bunds during the landfill, and will have no impact upon, nor 
receive any impact from, the Bayswater Main Drain. After the fill and landscaping 
is complete, drainage will be broadly along the present slope towards the river. 

4.4 	BENTHIC FAUNA 

4.4.1 Preamble 

The first and most obvious environment concern about dredging the river is whether 
it will significantly disturb the fish and other fauna in the riverbed, the benthic 
fauna. 

Accordingly an analysis was made of existing relevant scientific information, 
supplemented and checked by biological sampling of the Bayswater riverbed on two 
occasions. 

This study by Tom Rose of Murdoch University thus had 3 principal components: 

1 	Surveys taken of the macrobenthos in deep and shallow waters found 
upstream of Hinds Park in the Swan River, Bayswater, during spring 
and early summer, 1990; 

- 	- 	- 2 	Consideration of immediate and future impacts of dredging activity at 
this site during the winter on the invertebrate and fish communities 
found in this area; 

3 	Comment on the types of future research which would provide relevant 
information on the impacts of human activities such as dredging and 
land reclamation on the Swan River animal biota. 
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The emphasis was on investigating the food chain, the macrobenthos on which the 
larger fish species are largely depending. 

4.4.2 Previous Studies 

Estuarine ecosystems are characterised by low species diversity although the few 
species present can be extremely abundant and productive (Hodgkin & Lenanton, 
1981). Low diversity is often associated with stressed environments, and some of the 
major contributory factors are variation in salinity and dissolved oxygen (Hodgkin, 
1987; Gray, 1989). Low species diversity typifies most benthic communities in 
Australian estuaries. Generalisation about the diversity of estuarine fish 
communities is more difficult due to seasonal, migratory and mobility patterns of 
the fish fauna. However, the diversity of permanent estuarine fish residents in 
comparison to inshore marine communities can be considered low (Ref.7). 

The hydrology of the the Swan Estuary is influenced by Perth's mediterranean 
climate. The estuary experiences major fluctuations in salinity during winter, with 
much of the system becoming fresh or brackish (0-20 ppt) at this time. By contrast, 
some regions such as Alfred Cove, can become hypersaline (>35 ppt) and marine 
conditions can extend upstream as far as, or even beyond Guildford, in the Swan 
River during summer (Ref.4). The penetration of marine and estuarine species in the 
upper regions of the Swan estuary is dependant upon previous winter rainfall and the 
succession of dry winters in past years. Thus species diversity increases in the rivers 
of the Swan when marine salinities influence the fauna for extended periods (Ref.8). 

Quantitative data on the diversity, abundance and biomass of the benthic community 
in different regions of the Swan Estuary during different seasons is limited. Most 
research has been qualitative, taxonomic, physiological or restricted to unpublished 
honours and Ph.D. theses and technical reports. Much of the published and 
unpublished work contains limited regional, seasonal or quantitative data. In 
contrast, quantitative data on the diversity, abundance and biomass of the fish 
community in different regions throughout the year has been relatively well 
documented and published (Refs.9 & 10; see Refs 11 & 12 for past and recent 
publications). 

Based on the distribution of benthic molluscs (Ref.! 3) distinguished three biotype regions 
of the Swan, namely the Upper, Middle and Lower Estuary. These authors also noted the 
relative paucity of benthic species compared to other Australian estuaries. They defined 
the Upper Estuary in the Swan River as extending from Heirisson Island to Ellen Brook, 
past Midland in the greater Perth metropolitan region. The permanent molluscan fauna 
of. this region is extremely depauperate in terms of species, with only two bivalve and 
four gastropod species being permanent residents. 
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Wallace (Ref.14) found 42 benthic species in the shallow and deep waters of the Middle 
and Upper Swan Estuary during March and April, 1977, the large majority of which 
inhabited the shallower depths. Faunal diversity was greatest in the Middle Estuary and 
decreased progressively upstream in both the Swan and Canning Rivers. For example, 
Wallace recorded the presence of thirteen benthic species at Belmont and only ten 
species from Tranby in the upper Swan River. 

A total of 137 species of fish have been collected in the Swan Estuary with 
approximately 55% of these species classified as marine stragglers, the majority of 
which were only found in the Lower Estuary (Ref.! 2). It is further indicated (Ref. 12) 
that approximately 27 to 37 species or 20 to 30% of the total fish fauna collected would 
be consistent visitors or permanent residents of the Upper Swan Estuary. Of these 
species only Black Bream, Cobbler, Mulloway, Perth Herring and mullet species have 
any recreational or commercial value. Most of the permanent residents, such as 
hardyheads (Atherinidae), gobies (Gobiidae), Yellow tail trumpeter (Teraponidae) and 
Perth Herring (Dorosomatinae) are relatively small and may be considered important as 
prey for larger piscivorous and avian predators. 

Fish caught for recreation in the upper Swan River are done so on a seasonal basis 
usually when marine conditions are established in summer and autumn, before winter 
rains force "recreational" species to the Middle and Lower estuary or out to nearby 
marine embayrnents (Ref.9). School and King prawns (Penaeidae)), Blue Manna crab 
(Portunidae) and Blood worms (Eunicidae), are the only invertebrate species sought after 
recreationally. The crustaceans are only abundant in the Upper estuary during summer 
and autumn (Refs.9&15), whereas polychaete Blood worms are common, but usually not 
abundant, throughout the year (Rose, unpublished data). 

4.4.3 Sampling Methods 

The macrobenthos was sampled on 31 October, and 14 December, 1990, in waters 
upstream of Hinds Park and opposite the Ascot racecourse in the Swan River, 
Bayswater. Samples were taken with an 11 cm diameter metal corer (0.01 m2  area) 
driven approximately 15 cm deep along two transects across the river. Each transect 
had three sampling stations. The first was located in the shallows (<1 m) of the 
northern bank from which two cores were taken (Bayswater side), a second station was 
located in the middle of the river approximately 3 m deep from which two cores were 
also taken, and a third station in the shallows of the southern bank in which only one 
core was taken (Ascot racecourse side). Thus during each survey, three shallow and two 
deep cores were collected from each transect generating a total of ten samples. 

Each core was individually bagged and preserved with 10% formalin. In the laboratory, 
samples were elutriated and sorted on 0.5 mm screens and all animals retained were 
stored in 70% alcohol before being identified and counted. Surface and bottom salinity, 
dissolved oxygen (D.O.) and temperature were recorded during each survey. 
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The total abundance and mean densities per m2  of organisms, taxa and species were 
calculated and compared between shallow and deep water habitats, and between the two 
survey times. 

4.4.4 Results 

Environmental measurements. On 31 October, surface and bottom salinities and 
temperatures were the same at all transects and stations with 4.2 parts per thousand 
(ppt) and 18.8 °C respectively, being recorded. Surface dissolved oxygen was 8.2 ppm at 
all shallow and deep stations while bottom D.O. was 6.5 ppm in the deep stations. 
During the December survey, surface salinity (13.5 ppt), temperature (25.0 °C) and D.O. 
(8.6 ppm) were the same at all stations while bottom salinity, temperature and D.O. was 
19 ppt, 24.60C and 1.8 ppm respectively, at both deep stations. 

Water clarity was poor during both surveys (ca secchi depth 20-25 cm). All shallow 
sediments were black and anoxic except the first survey found a thin surface layer (ca 1 
mm) of brown and grey silts and sands. This brown and grey layer was not observed in 
samples from the second survey. Deep water sediments during both surveys were 
generally all black and anoxic except for a flocculent and easily suspended surface layer 
of red clay and grey silt. A hydrogen sulfide smell was prevalent when collecting cores, 
being more pronounced in December. 

SDecies Richness. A total of 17 species were collected from both surveys. In the October 
survey a total of ten species from six taxa representing polychaetes (3 spp.), 
oligochaetes (1 spp.), crustaceans (1 spp.), molluscs (2 spp.), insects (2 spp.), and bryozoa 
(1 spp.) were collected. Of these species two individuals, an oligochaete and an insect 
nymph, were found in deep water cores. The number of species collected in the second 
survey increased to 14. Two taxa, insects and bryozoans, which were present in the first 
survey were not collected in the second survey. However, two more crustacean, three 
molluscs and one fish (egg) species were collected. 

The shallow water benthos contained a greater number of species than deep benthos. 
The number of species in shallow water samples increased from 9 in October to 11 in 
December (Tables 2, 3 & 5). No insect larvae and nymphs, encrusting bryozoans or the 
spionid polychaete species, Prionosplo cirrifera, were collected from the shallows in the 
second survey. However, --four new species, which included one - crustacean (a 
zooplankter), two molluscs (a bivalve and gastropod), and a fish egg were collected at 
this time (Table 5). The same species were generally present in both shallow water cores 
collected from the northern (Bayswater) and southern (racecourse) banks during each 
survey and between surveys (Figure 13). 

Brian J O'Brien & Associates Pty Ltd 



61 

TAXA OCTOBER 
No 	 Density 

DECEMBER 
No 	 Density 

polychaetes 38 380 ± 180 85 850 ± 330 

oligochaetes 3 30 ± 20 14 140 ± 110 

crustaceans 1 10 ± 10 13 130 ± 75 

insects 10 100 ± 45 0 

molluscs 26 260 = 180 22 220 ± 100 

miscellaneous 2 2 

Number of species 10 14 

Total number 
individuals 

80 800 ± 360 136 1360 ± 560 

Total number cores 10 10 ,  

Table 2 
The total abundance and density/rn2  (±1SE)  of benthic organisms, taxa, and species 
collected from ten cores (core area 0.01 rn2, six shallow and four deep water cores) 
taken separately during October and December, 1990, at Bayswater, Swan River. 

TAXA HABITAT 

Shallow ('dm) Deep (ca 3m) 

October December October December 

polychaetes 38 34 0 51 

oligochaetes 2 2 1 12 

crustaceans 1 2 0 11 

insects 9 0 1 0 

molluscs 26 13 	- 0 9 

miscellaneous 2 2 0 0 

Numberof 9 
species  

11 2 6 

Total number 78 53 2 83 

Total no. 
cores 

6 .6 4 4 

Table 3 
The total number of species and abundance of individuals in common benthic taxa 
collected from shallow and deep water habitats during October and December, 1990, at 
Bayswater, Swan River (core area 0.01m2). 



TAXA HABITAT 

Shallow (cim) Deep (ca 3m) 

October December October December 

polychaetes 633 ± 260 517 ± 170 0 1275 ± 790 

oligochaetes 33 ± 30 33 ± 20 25 ± 25 300 ± 270 

crustaceans 17 ± 20 40 ± 25 0 275 ± 170 

insects 150± 70 0 25± 25 0 

molluscs 433 ± 280 233 ± 120 0 225 ± 190 

Mean no./m2  1300 ± 520 833 ± 250 50 ± 50 2075 ±1400 

Table 4 
Mean number per m2  (±1SE) of benthic organisms belonging to common taxa found in 
shallow and deep water habitats, Bayswater, Swan River, during October and December, 
1990.(core cross sectional area 0.01 m2) 

Deepwater cores yielded 2 species in October and 6 in December, five of which were not 
present in the previous survey. Differences between deep stations in the second survey 
occurred with Transect 1 yielding 3 exclusive new species, one polychaete, amphipod and 
bivalve mollusc. In Transect 2, two new species which were not present at Transect 1 were 
also collected, a polychaete and gastropod mollusc (Table 5). 

Total Abundance and density. The mean density of organisms for both shallow and deep 
water habitats increased from 800 ±360/m2  in October to 1360 ±560/m2  in December (Table 
2). Review of standard errors indicated, that this increase was not significant i.e. they 
overlapped (Figure 12). Comparisons of mean total densities (± 1SE) for shallow habitats 
between the two surveys indicated that there were no significant differences although 
densities declined in the December survey (1300 ±519 vs 883 ±252). In contrast, mean total 
densities (± 1SE) in deep habitats increased significantly from 50 ±50 in October to 2075 
±1396 in December (Table 3). 

Total abundance of taxa and species. Polychaetes, oligochaetes and crustaceans increased in 
density from October to December (Table 2). In contrast, insects were not present in any 
cores, and, molluscs declined slightly in density (Table 2). The number and density of 
miscellaneous individuals did not change between surveys (Table 5). 

Shallow habitats. The density of polychaetes in the shallows declined in the second survey 
which was mainly due to reduction of the nereid worm, Ceratonereis aequisetis, and to a 
lesser extent the spionid worm, Prionospio cirrifera. Conversely, the spionid worm, 
Boccardiella limnicola, and the blood worm, Marphysa sanguinea, increased in number but 
not significantly to reverse this trend. The number of oligochaetes remained the same while 
crustaceans increased slightly with the collection of one calanoid copepod (Sulcanus 
conflictus) and a spider crab (Amarinus laevis). 
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Table 5 
Species List, Abundance, Habitat and time of collection. (S-shallows, D-deep, based 
on a total of 20 cores, 10 sampling time)(core area 0.01 m2). 

October 	December 
TAXA 	 NO. HABITAT NO. HABITAT 

Annelida 

Polychaeta 
Nereididae 
Ceratonereis aequisetis 15 S 5 S & D 
Spionidae 
Boccardiella limnicola 22 S 76 S & D 
Prionospio cf.cirrifera 1 S 2 D 
polychaete egg ribbon 
spionid? 0 1 S 

Oligochaeta 
Tubificidae 
Tubificid sp. 3 S & D 14 5 & D 

Arthropoda 

Crustacea 
Decapoda 
Hymenosomatidae 
Amarinus laevis 1 S 1 S 
(formerly Halicarcinus australis) 
Amphipoda 
Corophiidae 
Paracorophium excavaturn 0 11 D 
Copepoda 
Calanoidae 
Sulcanus con flictus 	 - 0 1 

Insecta 

Diptera 
Tendipiidae 
larvae 
Coriixidae 
nymph 	 D  

63 
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TAXA 
Mollusca 

Bivalvia (Plecypoda) 
Leptonidae 
Arthritica semen 
Mytillidae 
Xenostrobus securis 
Trapeziidae 
Fluviolanatus subtorta 
(formerly Anticorbula amara) 

October 	December 
NO. HABITAT NO. HABITAT 

9 S 9 S 

17 	S 	1 	S 

0 	9 	S & D 

Gastropoda 
Hydrobiidae 
Tatea preisseii 	 0 	 2 	S 
Potamididae 
Batilariella estuarina 	 0 	 1 	D 

Bryozoa 

Bryozoan sp. 	 2 	5 	0 

Pisces 

Teleostei 
egg 	 0 	1 	S 

Dead shells and tubes collected 

Polychaetes 
Serpulidae: Ficopomatus enigma ticus 

Bivalves 
Trapeziidae: Fluviolanatus subtorta 
Mytillidae: Xenostrobus securis 
Gastropods 
Nassariidae: Nassarius burchardi 
cf. Physastra (Physa) sp. 

The number of molluscs in December decreased to half of that recorded in the 
previous survey which was due to reduction of the River mussel, Xenostrobus securis. 
Seventeen individuals were collected in October and only one in December (Table 5). 
The loss of River mussels was partially made up by an increase in the False mussel, 
Fluviolanatus subtorta, which was not collected alive in October but contributed one 
live individual in December (Table 5). 
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Number of species (per core-O.01m2), total number and number of 
organisms belonging to the taxa pol!Jchaetes, crustaceans, molluscs 

and insects per m2 from shallow and deep habitats (±1SE) 
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Figure 12: Comparison of benthic surveys, Oct. & Dec., 1990 
Swan River at Bayswater 
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AREA SHALLOWS DEEP 

Bayswater - Hines Park 1067 50 

Gasworks - Maylands Yacht Club 3000 1100-500 
(February)  

Middle Regions of the Swan (Narrows 9675 unknown (ca 10000-15000) 
Bridge - Deepwater Bay - Applecross - 
Dalkeith 

Lower Swan (Freshwater Bay - Stirling ca 2-3000 ca 5-15000 
Bridge) 

Table 6: Average Total abundance per m2  
Comparisons betwen habitats during Spring 

Deep habitats. Densities of polychaetes increased substantially in the December 
survey in comparison to October (Table 4). The spionid worm, B. limnicola, increased 
in number from zero to 48. Slight increases also occurred for a nereid worm, C. 
aequisetis, from zero to one and for another spionid worm, P. cirrifera, from zero to 
two. Oligochaetes increased from one in October to 12 in December. 

Crustacean and mollusc numbers also increased significantly in the December survey. 
In the case of crustaceans, none were collected in October in contrast to the eleven 
amphipod individuals, Paracorophiurn excava turn, which were collected only from 
Transect 1 in the December survey. Molluscs were also absent in the first survey but 
increased in number to nine in the second, because of the presence of the false 
mussel, F. subtorta, which contributed 8 individuals from Transect 1, and the single 
gastropod mud whelk, Batilariella estuarina, which was only collected from Transect 
2. 

4.4.5 Discussion 

Benthic surveys. Nine of the ten species collected in the October survey (insects 
being the only exception) --represent most of the permanent invertebrate estuariné 
species that can tolerate low salinities (0-4 ppt) for prolonged periods in the Swan 
Estuary. Other species that are tolerant of low salinities but were not collected until 
the second survey are the Blood worm, M. sanguinea, and several mollusc and 
amphipod species. The subsequent collection of these other species in the second 
survey indicate that both surveys have generated a reliable species list of estuarine 
invertebrates that would be present in this area of the river during winter and spring. 
The presence of freshwater invertebrate fauna i.e. insects and bryozoans, which are 
usually found only in winter, also supports the reliability of the combined species list 
from both surveys. The depth of cores was adequate for collection of all species that 
would normally be present at this site during October and December since Rose 
found that over 98% of macrofauna are collected in the top nine cm of the benthic 
substrate in the Swan Estuary. 	 - 	 - 
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Comparison of abundances with other years or seasons is difficult due to lack of 
data. However Rose (1990) estimated the total abundance of benthic organisms to be 
approximately 3000 ±600/rn2  in the shallows and 1100 ±500/rn2  in the deep habitats 
near Maylands Yacht Club during February, 1990. Densities estimated from 
Wallace's data (1977) at Tranby on the Swan River were 2000±1150/rn2  individuals 
for the shallows and 330 ±300/rn2  for the deep during autumn, 1977. Results of the 
present survey are more similar to Rose at Maylands than that of Wallace. 
Differences in time of sampling and the rough estimate of Wallace's data may make 
comparisons invalid. 

It is possible, due to the limited nature of this survey, that abundance estimates for 
the shallows may not be representative of true numbers in this area. Estimates would 
be improved if more samples were taken since benthic animals are generally patchily 
distributed (Maw-er, 1990). A greater number of cores increases the sample size 
which reduces variation around means and standard errors. This may not be practical 
since habitat complexity increases the number of cores necessary to adequately 
sample the environment. The shallows in this area are covered with numerous rushes, 
drift wood and logs which would make it necessary to take an impractically large 
number of cores to sample all microhabitats. In contrast, the deep water habitat was 
relatively structurally uniform in terms of bottom topography and the presence of 
the odd piece of exposed debris. The number of cores taken and abundances 
calculated from this habitat may be adequate and truly representative. 

Low bottom dissolved oxygen and the prevalent smell values in the December survey, 
the black anoxic nature of the sediments indicate that this area may experience 
periodic anoxia in the warmer months of the year. Furthermore, Perth experienced a 
two week heat wave prior to the last survey which may have greatly increased 
biological oxygen demand, particularly in the shallow benthos where there is a lot of 
decomposing material. This may help to explain the reduction of polychaete and 
mollusc numbers specifically, the nereid worm species, C. aequisetis, and the River 
mussel, X. securis, in the shallows during the second survey. Conversely the increase 
in certain polychaete species eg. the nereid worm, crustaceans and molluscs in the 
deep at this time may reflect organisms seeking or settling in a more favourable 
D.O. environment. All the species except for the spionid worm, P. cirrifera, are 
rarely found in deep water habitats of the Upper Swan (Rose, 1990). 

Presence of dead polychaete tubes, gastropod and mussel shells indicates that species 
diversity increases in late summer and autumn months, or during favourable 
environmental periods when larvae of these species colonise the area. The presence 
of the live species such as Blood worms, nereid and spionid worms, mussels, crabs 
and amphipods indicates that benthivorous and carnivorous fish utilise this area 
during October and December. Fish feeding includes both the former and the latter 
species and therefore this area has the potential to be important as a feeding ground 
(Thomson, 1957, Nel et al., 1985). It is also possible that prawns feed in the area, 
despite the unfavourable benthic substrate (prawns usually like sandy bottoms), since 
there is an abundance of detritus, epiphytic algae (found on mussel shells and wood 
debris) and small polychaete worms. 
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4.5 	FLORA AND VEGETATION 

Smith (Ref.6) gave useful vegetation surveys, which have been added to by a features 
survey and a botanical study by Mattiske & Associates. The existing flora and 
vegetation have been largely modified by previous rubbish dumping activities at the 
site. The only remnant areas of native vegetation include the following: 

Low Woodland of Casuarina obesa 

Casuarina obesa fringing low woodlands along the foreshore of the Swan River. The 
understorey is dominated by a range of sedge species of the families - Juncaceae 
(Juncus spp.) and Cyperaceae (Baurnea) and Restionaceae (Leptocarpus). 

This community is relatively undisturbed, with only low numbers of introduced 
species occurring in the understorey. To maintain the native landscape, it is 
suggested that the older trees of Casuarina obesa along the foreshore are maintained 
as a backdrop on the eastern side to the proposed developments. On the basis of 
previous general observations, it is estimated that these trees are in the order of 20 
to 40 years old. 

Although significant to the conservation of the river foreshore landscape, this 
community occurs along large sections of the Swan and Avon Rivers. Consequently, 
if the sheltered cove proposal proceeds then the community is not threatened in a 
local conservation context. 

Woodland of Eucalyptus rudis - Melaleuca rhaphioyhylla 

The woodland of Eucalyptus rudis - Melaleuca rhaphiophylla extends along the 
current Bayswater Drain which dissects the survey area. 	On the basis of 
observations on similar areas east of the Swan River near the Ascot race-course 
these woodlands would have been more extensive prior to the previous use of the 
area as a rubbish dump. The remnant trees which occur along the Bayswater drain 
are relatively old and in relatively good condition. Therefore these trees will be 
integrated into the conceptual plan for maintenance of shade along the walking 
paths. 

This community is significant to the conservation of the natural landscape and 
provision of shade for current and future recreational users of the area. 
Consequently the older trees will be maintained in the conceptual design. 

A few localised sapling trees of Flooded Gum (Eucalyptus rudis) occur on the western 
fringes of the Casuarina obesa. As these are only a few years old, they could be 
replaced rapidly by seedlings of the same species if any proposed earthworks disturb 
these areas. 
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Weeds & Introduced Species 

The dumping of domestic, garden and building refuse on the site caused numerous weeds 
to be widely introduced on the site. Some of the larger ones, such as castor oil plants, 
will be the object of joint community-City removal/cleanup projects. 

The area is now dominated by introduced species which include: 

Buffalo Grass 

Kikuyu Grass 

- Castor Oil Plant 

Sunflowers 

Various thistles 

Deadly Night-shades 

(Stenotaphrum secundaturn) 

(Pennisetum clandestinum) 

(Datura stramonium) 

(Helianthus annuus) 

(Carduus and Sonchus spp.). 

(Solanum nigrum) 

Bamboo 	 (Arundo donax) 

Bulirush 	 (Typha orientalis) 

The main grass weeds are Buffalo Grass and Kikuyu Grass. If these species are not 
buried by sufficient landfill or removed, they will continue to pose major on-going 
maintenance costs as they will continually compete with any species planted in the area. 
The impact of Kikuyu is particularly obvious to the south west of the Bayswater drain. 

The other main species of concern are the Bulirush, which competes with local native 
sedge species in seasonally wet areas and the Castor-Oil plants, which are aesthetiáally 
unfavourable if a natural landscape is the preferred option. The deadly nightshade poses 
particular problems for young children as the fruit may cause serious illness. 

The other introduced species consist mainly of the planted trees around the southern 
section of' the survey area. -These include Tuart (Eucalyptus gomphocephala) which is 
not native to this area, Eucalyptus sideroxylon and Eucalyptus leucoxylon var. rosea. 
Although these planted introduced trees provide shade in the short-term, in the longer-
term it will be necessary to decide between introduced species and native tree species. 
In the short-term these trees should be maintained as they reduce noise, provide shade 
and some screening for other adjacent landowners. The maintenance of these trees 
would be favoured by avoidance of earthworks within 5 meters of the tree trunks (even 
if some dredging or topsoil material fall over their current root systems). 

The bund to contain dredged spoil will be located so as to exclude spoil and wastewater 
disturbing the score of existing mature trees in the vicinity of the Sea Scouts Hall. 
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4.6 	COMMUNITY USE OF THE EXISTING ENVIRONMENT 

4.6.1 Preamble 

Prior to the earliest landfill works on the site it appears that market gardening was 
the first recorded use of the area. This activity was, of course, affected by the 
flooding of the area. Early landfill was aimed broadly at turning the site into year-
round recreational land. 

Since its use as a rubbish dump and subsequent patchy dry grassing the area has 
become, along with the Bird Sanctuary, one of the two most frequented areas on the 
whole 40ha site. 

4.6.2 Surveys of Present Community Uses 

Because the principal intention of the project is to improve the recreational 
potential of the site, a firm data base of present use was researched. 

Site surveys were conducted as part of the preparation for this PER with the 
objectives to: 

1) 	help in best planning specifics to assist community enjoyment and 
conservation; 

monitor present activity on the whole site in a way that will help 
comparisons of activities and use between selected zones; 

identify the user groups and their composition; 

identify times of peak use, if any; 

estimate river usage (by boat); 

assist in multiple-use of river and foreshore. 

- - 

	

	vii)- -establish a data -base for future recreational research and planning. 	- 

To achieve these objectives the surveys were conducted in specified time periods: 

Early morning (dawn - 9.30 am) 
Late morning (9.30-12.00) 
Lunchtime (12.00-1.30pm) 
Early afternoon (1.30-3.30pm) 
Late afternoon (3.30- 5.30pm) 
Evening (5.30-dusk) 
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The area was divided into 4 zones. 

Hinds Reserve up to and including the Bayswater Sea 
ScoUts Hall 

the Western Flats 

the drain-track west of the Bird Sanctuary 

east of the footbridge towards the Bird Sanctuary 
including the Highlands. 

The surveyor included the following additional observations: 

counting of the number of boats that pass under the Garratt Road 
Bridge going upstream, and the number going downstream, during the 
first 15 minutes of the specified time period; 

an overview of activities on the site in each of the zones during the 
specified time period. 

The data collected were recorded on Charts and then summarised. The whole area is 
most heavily used during weekends. Present activities on the Western Flats include 
walking dogs, walking alone, bicycle riding, cricket, model aeroplane flying and 
golfing. There is a marked contrast between the level of activity on the Western 
Flats and Hinds Reserve where on the latter there is far more family group activity, 
view watching, picnicking and canoeing. Clearly the grassing, landscaping and safety 
of the area are important factors here. Indeed Hinds Reserve becomes overcrowded, 
indicating the value of improving the Western Flats, to relieve demographic pressure. 

The level of activity is low on the Western Flats for a 12ha site. For example a 
maximum of 10 people were observed during any single 1 hour period of observation, 
whereas, on the same day (October 21, 1990, during the early afternoon) at the same 
time 69 were observed in the much smaller Hinds Reserve Area, 19 people were near 
the Bird Sanctuary observing the birds and another 3 were strolling on the eastern 
section of the 40ha site. 

Present use of the site is presently inhibited by the lack of landscaping, rubbish 
outcrops, the rough, dry and patchy grass and the dearth of shelter - because of the 
paucity of vegetation - particularly on sunny days. It is generally neither appealing 
nor inviting. 

Although the recreational usage survey for this PER was not very extensive, it ranks 
very high in value compared to limited existing data for other. Swan River foreshore 
areas. It certainly provides an adequate data base for this PER, by itself, and is 
supplemented by other less formal studies year round. One indicative chart is given 
in Table 6, and the full data are available, if required. 
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TABLE 7 
Indicative Summary of Recreational Use of Special Foreshore Development Zone 

A TYPE 
R 
E 
A 

DATE TIME NO ACT WITY 
Sex Age 

A oct 20 early 9 5m 4f 5a 4e 7 walking dog(s), 1 walking, 1 riding 
am  bicycle 

B 20/10 early 5 5m 5a 4 walking dog, 1 jogging 
am 

C 20/10 early 6 3m 3f 6a 2 walking, 2 walking dog, 2 birdwatching. 
am 2Pairs 

D 20/10 early 2 If im 2e walking as a pair 
am 

A 20/10 late am 10 8m 2f 3e 6a ic 1 walking, 4 walking dogs, 3 playing cricket 
and on swings, 1 cycling, 1 canoeing, a trio. 

B 20/10 late am 1 im la golfing 

C 20/10 late am 3 2m lf 3a 1 walking dog, pair walking 

D 20/10 late am 4 2m 2f 3e ic 4 walking, 1 photography; 2 pairs 

A 21 /10 lunch 13 7m 6f 3c 5a 5y icycling, 3 playground equip., 2 walking, 5 
swimming & watching swimmers, 2 fishing. 
2 pairs, 1 trio, 1 group of 5 

B 21 /10 lunch 2 2m 2a 1 golfing, 1 walking 

C 21/10 lunch 3 2f im 3e walking & birdwatching 

D 21/10 lunch 2 2m 2c riding trailbike 

A 21/10 early 69 29f 37a 15c 8 walking, 5 walking dog, 9 sitting enjoying 
pm - 40m 17y views, 8 walking dog and picnicking, 5 

playing football, 3 playground equip., 2 
Cycling, 5 swimming & walking dog, 1 
reading, 5 canoeing & fishing, 1 cycling & 
enjoying views, 3 boating and enjoying 
views xx 

B 21/10 early 10 4f 6m 5a le 4c. 6 boating, lwalking dog, 2 flying model 
pm  plane, 2 enjoying views walking dogs 

D 21 / 1 0 early 21 1-2f 9m 7c 5e 9a 19 birdwatching club, 2 walking dog. 
pm 

Area Column: A: Hinds Reserve up to and including the Bayswater Sea Scouts Hall 
The Western Flats 
The drain-track west of the Bird Sanctuary 
East of the footbridge towards the Bird Sanctuary including the Highlands. 

Type Column: m = male, f = female, e = elderly, a = adult, c = child, y = youth 
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The only other human use of the area is that of the private owners of housing 
nearby.It is concern for the well-being of the home occupiers near the Western 
Flats that was one of the prime reasons for seeking to find an alternative source of 
fill instead of trucking it in. If the dredging proposal is approved there will be some 
impact on these people for the period of dredging but it will be limited. Whichever 
source of fill is used however, in the long term the environment in which their homes 
is set will be greatly enhanced. 

4.6.3 Public Access 

Public access is by foot via one of the tracks or "unsealed roads". Parking is limited 
and the Concept Plan has made discrete provision for increased parking (to 
accommodate increased usage) but the emphasis will continue to be on access by 
foot (see Fig.2). The Concept Plan makes limited allowance for parking related to 
the Western Flats for several valid reasons. Vehicular access into the area is to be 
limited to access to the Mothers' Room Amenity Block. There is sufficient parking 
near Hinds Reserve, and the City is presently giving consideration to several small-
scale planning aspects of relevance but of sufficiently small environmental scale as 
to fall completely in local government jurisdiction. More extensive parking is 
provided in the Concept Plan for those areas of Riverside Gardens - the Bird 
Sanctuary and the Riverside Centre 7 where vehicular access is a larger component 
of the recreational ambience. 

The site has several tracks that are used by the public. Areas of these, because of 
vehicular access during the Avon Descent and vehicular use by City of Bayswater 
officers, have become essentially roads. The Concept Plan was developed to ensure 
that all future roads, cycleways and footpaths made use of existing tracks and paths 
wherever possible. Presently vehicles can only enter the site if the driver has access 
to a key to one of three gates. This prevents unauthorised entry and ensures the 
safety of the site, in this regard. Such measures will continue, and be enhanced 
where necessary, to ensure safety during site works. Clearly, traffic would be a far 
greater hazard if dry fill were trucked in than it would be if the dredging option 
were approved. 

To add to the general Swan River recreational data base, boating patterns were also 
assessed during the site survey discussed above. The numbers of boats that passed 
under the Garrett Road Bridge travelling upstream and/or downstream were counted. 
During October and November the peak use was 5 boats going upstream and 2 
downstream during a late Saturday afternoon. It should be noted that the 
recreational use survey indicated the limited use of canoes around the Hinds Reserve 
area and this form of boating is not included in the figures. above. 
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5 SOCIAL IMPACT OF THE PROPOSAL 

5.1 PREAMBLE 

During the development of, and preparation of implementation plans for, the 
Concept Plan for the Bayswater Foreshore Zone, Brian J.  O'Brien & Associates Pty 
Ltd continually placed a heavy emphasis on community participation in the planning 
process, as well as technical excellence driven by environmental opportunities and 
constraints. 

The community information and participation program was widespread and effective 
and it was therefore not surprising that the Concept Plan for Riverside Gardens 
received community approval rating in excess of 88% in all its aspects. 

Such direct community input during planning has continued so that it is also a 
feature of the implementation of the Concept Plan. 	In particular the 
implementation of the planned landscaping and restoration of the western section of 
the site has involved significant community consultation as it will, by its very 
nature, have a significant dual impact on the community. 

Initially, for a period of about 6 months, the community will be inconvenienced to 
some extent by the impact of the works and by reduced access to the site. However, 
after the initial period the community will benefit considerably by having access to a 
greatly enhanced recreational area. The Western Flats will not only be attractively 
landscaped with native flora (the present condition of the site renders landscaping of 
any sort, without fill, impractical and in many areas impossible - see Section 3.2.0 
and it will become a safe recreational area which it is not at present. Therefore, 
the net impact on the community will be extremely positive and beneficial. 

Accordingly extensive efforts have been made to inform and involve the community 
as closely as possible in the detailed planning for this work. 

The consultants were also concerned that in these environmentally-aware days, there 
might be well-meaning protests by some sections of the community against the very 
idea of dredging the beloved Swan River. Instead, there is overwhelming support for 
the proposal (see below). This is one of the major new findings of the study which 
will be of value in forward planning by the Swan River Trust. 
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5.2 	THE COMMUNITY CONSULTED 

The community groups consulted during the preparation of this PER fall into six 
broad categories: 

the general regional community; 

local residents living near the site; 

general City of Bayswater community groups; 

environment/conservation groups with particular interests in the 
Bayswater area and/or the Swan River; 

river-user groups; 

special interest groups with a "unique" site related activity (the Avon 
Descent Committee and the Bayswater Sea Scouts). 

	

5.3 	INITIAL CONTACT 

Representatives from all of the above groups were invited to attend workshops 
conducted on November 24, 1990, at lOam and 1.30pm at the Bayswater City 
Council. Because of data collected in previous work on the area, and because of 
ease of identification of• interested persons, the invitations issued to the broad, 
regional community were restricted. However, the Public Meeting on December 10 
was advertised in both the West Australian and the local newspaper, the Eastern 
Suburbs Reporter, in an effort to ensure that regional participation was possible, if 
desired by the community. 

Contact was made by letter drop to 450 households, plus direct mail to 90 individuals 
and 25 groups. Leaflets were handed out to site-users when site surveys were 
underway. In all at least 1,000 people would have been made personally aware of the 
workshops and, in addition, an unknown number could have read about them in an 
article in the Eastern Suburbs Reporter generally inviting participation. A list of the 
community groups invited directly is given in Appendix 3. 

60 people registered for the workshops and 65 attended; (12 registered that did not 
attend and 17 that were not registered attended). Four people advised that they 
could not attend because of previous commitments. These few individuals were 
contacted again after the workshops, invited to the public meeting on December 10 
and two accepted an invitation to be supplied with the papers made available at the 
workshops. 
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Of the 65 participants, 39 were local residents and 1 identified himself as a river 
user . The remaining 25 were representatives of the following authorities and 
community groups: 

Aquatic Council 
Bayswater Ratepayers Association 
Bayswater Greenwork 
City of Bayswater 
City of Belmont 
Conservation Volunteers 
Morley Progress Association 
Maylands Residents & Ratepayers Association 
People for the Peninsula 
Rowing Association 
Swan River Trust. 

Accordingly through these representatives the consultants effectively made contact 
with several hundred more members of the community who are sufficiently 
interested and responsible to join such community groups or hold office in 
government bodies. 

In summary, contact with the community was very extensive through the use of a 
comprehensive data base, and through backup and follow up including availability to 
discuss community issues with individuals on the phone. 

5.4 	THE WORKSHOPS 

5.4.1 	Design 

Essentially each of the two similar workshops had two parts - the first devoted to a 
consideration of the implications of trucking in the fill, the second to the 
comparative impacts of trucking and dredging to acquire fill. 

The overall design of the first part was to allow each of 3 discussion groups to 
choose its most preferred trucking options insofar as frequency of trucks and routes 
were concerned. The second part provided opportunities for consideration of the 
various social effects of trucking and then to compare these social effects with the 
dredging option. 

It was emphasised to participants that they were to concentrate on the effects of 
the options, on the community and that associated technical issues relating to 
economics, transport planning or the environment would be investigated by the study 
team, whom they were free to question. This allowed participants to freely air any 
concerns or issues. 

BrianJ O'Brien & Associates Pty Ltd 



78 

Individuals were also encouraged to record their own opinions separately if they did 
not agree with other members of their discussion group. 

	

5.4.2 	Procedures 

Participants were briefed on aspects of the proposal for landfill, provided with data 
and then asked to form small groups in order to discuss particular issues. Group 
recommendations were shared with the entire workshop and opportunities were 
provided to raise questions with the consultant team. 

	

5.4.3 	Trucking Options 

Initially attendees were briefed on the Concept Plan and the need to locate some 
100,000 cubic meters of fill on the Western Flats of the site. The options of 
trucking the fill to the site were raised. Participants in three groups in each 
workshàp were supplied with data on the number of trucks needed to supply the 
required fill, and a street map, and asked to address two issues: 

The preferred frequency of the trucks 

The preferred route(s) for the trucks. 

Over the two workshops 6 groups responded to these questions with 5 groups 
preferring 1 full truck every 5 minutes and 1 group preferring 1 full truck every 7 
minutes. Discussion when the groups came together to share their results indicated 
that the general consensus was that if trucking was the option decided upon then it 
were better it was done as quickly as possible within appropriate and sufficient 
safety constraints. The overwhelming consensus was along the lines of "get it over 
and done with". 

The responses to the question of the routing of the trucks were more varied. The 
preferred route, devised independently by 2 groups, involved the creation of a ramp 
from the Garratt Road bridge direct onto Hinds Reserve. Two other groups 
indicated this route was their second choice. Participants were advised that this 
would be an extremely expensive undertaking, and technically perhaps impractical. 

Another group indicated that Milne Street should not be used for trucking fill. 
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The other three groups devised detailed routes as their first choices: 

Guildford Road, left into Leake Street (to be opened for truck use) exit via 
Milne Street, left to Frinton to Garrett Road and thence to Great Eastern 
Highway; 

opening Neville Street right turn and then Milne Street; 

south up Garrett Road, right at Frinton, right into Neville and then open up 
Leake Street for exit and left into Garrett Road. 

Other options for routing nominated by individuals included: 

the building up of the Leake Street access; 

use of Slade Street and the existing bridge over the Main Drain; 

a circular route of Garrett Road, Leake and Milne Streets; 

direct access from King William Street(3 individuals preferred this route); 

importation of fill from the east, over the "Highlands" of rubbish and then 
over drain via a new bridge. 

The obvious route by which trucks can gain access to the foreshore area is via Milne 
Street off Guildford Road. Two separate groups attending the workshop raised the 
possibility of constructing a new temporary access on to Hinds Reserve from close to 
the northern abutment of the Garrett Road Bridge. 

This alternative has been investigated but it is considered not to be a feasible option. 
The only means of trucks coming off Guildford Road would be to have a temporary 
road constructed from the south bound carriageway in approximately the location of 
an existing 2m wide dual use path and this would entail the demolition and 
subsequent reconstruction of approximately 50m of pathway together with several 
metres of kerbing along Garrett Road. A temporary road pavement would then need 
constructing to join up with the existing carpark along the foreshore. It is unlikely 
that this carpark would withstand the effects of heavy sand laden trucks traversing 
it and therefore the Local Authority would have a considerable repair bill to digest. 

Even if all the above actions were taken trucks could only enter the site via this 
temporary access but could not leave this way. They would have to exit via Milne 
Street. 
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It is therefore considered that Mime Street is the only appropriate access for trucks 
to deliver filling sand or topsoil to the reserve. Access to Milne Street can be 
achieved either directly from Guildford Road or via Williamson Street off Garratt 
Road and then in to Mime Street. A decision on which of these two alternatives is 
preferable can be made immediately prior to work proceeding. 

State-of-the-art studies of social impacts of trucking are available in recent, 
extensive studies of mineral sands projects (Ref.16). However, the Bayswater 
community interaction was of comparable extent, even though only a small part of 
the PER. Broadly speaking, even with modern technology, there is no doubt that 
trucking through such residential areas must be minimised because of noise, dust, 
vibration and safety factors. 

CONCLUSION AS TO TRUCKING 

Community opinions on the trucking were varied with more people opting for a 
Garratt Road bridge ramp route than any other. The workshop clearly revealed that 
if the fill were to be trucked to the site, they would strongly prefer that it be 
trucked over the shortest possible time but that they wanted the trucking to be 
routed as far away from hmes, and their own homes in particular, as possible and 
incorporating the least number of turns possible for loaded trucks in order to 
maximise safety. 

5.4.4 	Source of Fill Options 

Participants were then briefed on the option of dredging wet fill from the Swan 
River to cover the site. The previous history of dredging in the area was briefly 
covered and èharts and aerial photographs (Plate 1) displayed detailing this dredging 
and indicating the history of the River bed. Information and samples were also 
distributed on the benthic fauna of the area. 

The groups were then asked to complete Balance Sheets analysing the potential 
impacts of either source of the required fill (ie trucking or dredging) by indicating 
whether each impact was Preferred, Acceptable or Unacceptable (using, in the case 
of trucking, their preferred trucking frequency, and route). The balance sheets listed 
18 environmental and social impacts and space was provided for participénts to 
introduce and assess other impacts. In the cases where impacts were regarded as 
unacceptable, participants were asked to indicate why. 
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IMPACT TRUCKING (DRY FILL) DREDGING (WET FILL) 

Noise 4U 3P9 2A 

Duration 3 A1, 1 U 3 P, 2 A 

Site access limits 2 A, 1 U 3 A 

Dust 2 A2, 3 U, 3 P, 1 A 

Visual 3 U, 2 N/A 3 P, 1 N/A 

Traffic 1 A3, 4 U 4 P, 1 N/A 

Safety .2 A, 2 U, 1 N/A 4 p 

Quality of fill 1 ?,3 A 2 A, 2 p 

Aquatic fauna 1 P, 1 A, 2 N/A i, 3 A 

Turbidity of river 1 P, 3 N/A 5 A 

River Management 3 N/A, 15 2 A5, i, 1 p 

Leachates 1 N/A, 1 A 2, 1 A 

Compaction 3 A3, 1 U 4 p 

Embayment 2 N/A 2 A, 1 Good idea, 2 p 

Revegetation 2 A, 1 N/A, 1 p 4 P, 1 Good idea 

Foreshore 1 P, 3 A5, 1 N/A 3 P, 2 A 

Riverbed 2 N/A 	 - 3 A39  i p 

Use of River 2 N/A, 1 A 3 A6, 

Smell 1 U, 1? 1 A, 1? 

Overall Assessment 1 NO, 1 A 	- 3 P, 1 YES 

NOTE: 	P = Preferred Option 	A = Acceptable Option 
U = Unacceptable Option N/A = Not Applicable. 

TABLE 8 SUMMARY OF RESULTS FROM GROUP BALANCE SHEEFS7  

One group indicated option was acceptable only if done quickly. 

2 One group indicated that option was acceptable only if water compaction were used. 

If suggested Garratt Road ramp was provided. 

More Information Required before the group felt capable of judging. 

1 indicated that this option is only acceptable provided any damage is repaired. 

6 Provided a river channel is maintained and the barefoot water ski club is consulted. 

NB Each group did not respond to every impact query 
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IMPACT TRUCKING (DRY FILL) DREDGING (WET FILL) 

Noise 8 A, 16 U 11 F, 12 A 

Duration 10 A, 3 U, 1 N/A 4 P, 12 A, 1 U, 1 N/A 

Site access limits 7 A, 7 U, 1 N/A 4P, 9 A, 2 U, 1 N/A 

Dust 3 A, 13 U 14 P, 1 A, 2 U 

Visual 4 A, 9 U, 1 N/A 12 P, 4 A, 1 N/A 

Traffic 2 A, 13 U 15 P, 3 A 

Safety 3 A, 12 U 10 P, 6 A, 1 U 

Quality of fill 9 A, 1 U, 1 N/A 6 P, 7 A, 1 N/A 

Aquatic fauna 5P, 2 A, 2 U, 3 N/A 3 P, 12 A, 1 U 

Turbidity of river 4 P, 2 A, 1 N/A 4 P, 10A 

River Management 3 P, 4A, 3 N/A, 6 P, 6 A 

Leachates 1 P, 3 A, 2U, iN/A 3 P, 4A, 1U 

Compaction 1 F, 7 A, 2 U 6 P, 6 A 

Embayment 5 A, 2U, 1 N/A 5 P, 8 A, .1 U 

Revegetation 5 A, 2 U, 1 N/A 9 P, 5 A 

Foreshore 2 P, 3 A, 1 U, 1 N/A 5 F, 8 A 

Riverbed 3 P, 2 A, 1 U, 2 N/A 4 P, 8 A, 1 U 

Use of River 3 P, 1 A, 2 U, 1 N/A 4 P, 9 A, 1 U 

Overall Assessment 1 A, 2 U 9 P 

NOTE: P = Preferred Option 	 A = Acceptable Option 
U = Unacceptable Option 	N/A = Not Applicable. 

TABLE 9 SUMMARY OF INDIVIDUAL BALANCE SHEETS8  

Participants were requested to complete the balance sheets as a group and 5 of the 6 
groups did that. However, because of the wide range of opinion on some issues 
individual balance sheets were provided and 24 of these were completed. One group 
of 9 completed only individual sheets. At the end of each balance sheet, space was 
provided for an overall assessment as to whether trucking or dredging was a 
preferable way to deliver the fill to the site. All 5 groups who completed Balance 
Sheets indicated that Dredging was the preferred option. 

8 	
NB Each individual did not respond to every impact query 
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The results of this second section of the workshop are given in Tables 8 & 9 which, in 
summary convincingly indicate that the participants saw dredging as the preferred 
option. 

The overall "Balance Sheets" are compiled in Table 10, being the sums of scores 
compiled in Tables 8 & 9. 

However, the clearest illustration of the overwhelming community support and 
preference for dredging is shown in Figure 14. This figure omits the category 
"Acceptable" and concentrates on the stronger opinion of whether the Trucking or 
Dredging impact is either preferred or unacceptable. 

In view of the fact that many participants in the two Workshops attended because of 
their concern for the environment, - and many because of their membership in local 
conservation organisations, the extraordinarily strong preference for dredging is 
extremely convincing. 

RANKING TRUCKING 
GROUPS 	INDIVIDUALS 

DREDGING 
GROUPS 	INDIVIDUALS 

Preferred 4 22 40 134 

Acceptable 25 83 32 130 

Unacceptable 20 90 0 11 

N/A 20 18 2 4 

TABLE 10: COMPILED BALANCE SHEETS 
(excluding overall assessments) 
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- Individual 
	

Group 
Preference 
	

Preferences 

LEGEND: 

'I'RI.JCKING I.ArDFIII. 	
(134) 

DREDGING LANDFILL 	 (40) 

PREFERRED 
METHOD 

COUNTS JUDGING METHOD PREFERRED 	(22) 	
(4) 

(0) 

COUNTS JUDGING METHOD UNACCEPTABLE 

UNACCEPTABLE 
METHOD 

(20) 

(90) 

Figure 14: Comparison of community preferences about landfill 
by trucking or by dredging (see text for numbers) 
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5.4.5 	Further Information Requested 

The Workshops were held in late November before research on the PER was 
completed. Consequently some technical issues were raised that could not be 
answered completely at the time, but are now answered in this PER. 

The issues raised by the community during the workshops on which participants 
indicated they would like further information are listed below, together with cross-
references to sections of this PER that address these issues. 

Community safety on-site if dredging proceeds (Section 6.11) 
The need to fill at all (Section 3.2.1) 
Impact on Aquatic fauna (Section 6.2) 
Impact on River Management (Section 3.7) 
Leachates should dredging be the preferred option (Section 4.3) 
Heavy metals in spoil (Section 3.5.2) 
Smell of dredging and spoil (Section 6.11) 

CONCLUSION AS TO DREDGING 

The participants in the workshops indicated a clear overall preference for the 
dredging option. Several issues of concern were raised and these have been 
addressed throughout this PER. They are listed in 5.4.5 together with appropriate 
cross-referencing to the rest of this document. 

The important point is that the workshops clearly indicated that if the area is to be 
filled and developed, the minimum social impact, and an acceptable impact, would 
come from dredging. In view of peoples' affection for the Swan River this is most 
important. 

5.5 	Public Meeting 

A Public Meeting was held on December 10, at 7.30pm. It was advertised in the 
Eastern Suburbs Reporter on December 4 and in the West Australian on December 1 
and 8. 36 members of the community attended the meeting. 

This meeting was chaired by the Mayor of Bayswater, Cr John D'Orazio and attended 
by 7 other. City Councillors and 5 officers of the City. Apologies were received 
from Cr Pulitano. 

Following a welcome by the Mayor, Dr Avril O'Brien gave a 30- minute presentation 
advising of the need for, and requirements of, the PER, outlining the need for fill on 
the Western Flats site and briefing the audience on the two alternative methods of 
obtaining fill - by trucking it in or through dredging the Swan River. 
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The presentation included slides and overhead transparencies that presented facts on 
the potential environmental impacts on both the site and the river of both methods 
of obtaining fill. The potential impacts on the community of both methods were also 
outlined. 

A question period followed during which no new issues were raised. 

Before closing the meeting the Mayor asked those present to indicate whether their 
preferred option for obtaining fill was dredging or trucking. An overwhelming 
majority indicated a clear preference for dredging provided all the data being 
collected for the PER indicated, in the final analysis, that dredging would not have 
any negative environmental impacts. 

5.6 	LIAISON WITH THE SOCIAL IMPACT UNIT 

Throughout the development of this PER Dr Avril O'Brien and Dr Geoff Syme have 
liaised with Ms Jo Ann Beckwith of the Social Impact Unit. This liaison included 
discussion of the structure of the community aspects of the PER, a site inspection 
and invitations to attend the workshops and/or the Public Meeting. The consultant 
team found these discussions to be very helpful. 

5.7 	"SPECIAL INTEREST" GROUPS 

5.7.1 	Avon Descent 

In recent years, the finish of the popular, annual Avon Descent has been Hinds 
Reserve. 	 - 

From the outset of the project the consultants were aware of possible difficulties 
that the proposal, if implemented, might raise for, the organisers of the Avon 
Descent. Accordingly a site visit was arranged for Sunday November 11. Ms Joan 
James, Mr Gerry Post and Mr Rex Adams, all representing the Avon Descent 
Committee, spent time with Brian and Avril O'Brien on site discussing the 'possible 
impacts on their activities in August 1991. 

The Avon Descent group recognised that, except possibly in 1991, the proposed 
developments for the site would be of great benefit to the Avon Descent and its 
organisers. No insurmountable problems were envisaged for the hiatus period when 
the fill was being laid. Final detailed plans for interim arrangements for 1991 could 
not realistically be made until the extent of next winter's rains was known, but no 
difficulties are foreseen. 
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A report of this meeting was forwarded to the Advisory Committee by the 
consultants together with the Avon Descent Committee's request for approval to use 
Hinds Reserve more extensively during 1991 than has been, and will be, the norm. 

The Avon Descent group is keen to promote public knowledge of, and support for, the 
project proposed in this PER. In summary, the project has the full support of the 
Avon Descent group, and any temporary (1991) inconvenience will be quickly resolved 
by direct bilateral discussions with the City of Bayswater. 

5.7.2 	Bayswater Sea Scouts 

The Bayswater Sea Scouts have a Hall adjacent to the site and had been involved in 
the consultations regarding the development of the original Concept Plan. Because 
of the proximity of the hail to the fill area a site meeting was held during which the 
consultants delineated the area to be filled and the two alternative methods of 
filling. 

The representatives of the Bayswater Sea Scouts present indicated that they 
understood the possible impacts on the site during the filling period and agreed that 
it was not likely that they would be inconvenienced at all. 

One member present indicated that there was a community feeling that it would 
have been preferable to commence work on the Highlands, rather than on the 
Western Flats and this provided the opportunity for the consultants to brief those 
present on the reasons for postponing the work on the higher rubbish pile until a 
later date. 

5.8 	Ethnographic and Archaeological Sites 

A literature search and discussions with the Department of Aboriginal Sites reveal 
that no ethnographic9  sites or Archaeological10  sites have been identified to date 
in the area known as the Western Flats. 

Strawbrldge (Ref 17 page 6) writes "Ethnographic sites may be ccvnponents of a Dreamtime 
tradition about the creation of the envircrinent, they may be part of ritual activities 
for the renewal of resources or play a significant role in defining the area over which 
a particular Aboriginal group had influence.....many [of these] involve secret 
knowledge he7d by the custodians of the sites. This is why such sites often remain 
unrecorded and unknown to the wider caanunity unti7 the threat of their destruction 
forces Aboriginal people to speak about then. 

10 	
Strawbridge (see Ref 17 page 6) defines an archaeological site as a physical trace of 
the early Aboriginal lifestyle. 
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The consultants recognise that the work needed to identify such sites in the 
Metropolitan area in general and in the area under discussion in particular is not yet 
complete. In fact the advice of the Aboriginal Sites Department is that it is an on-
going task for which it is not possible to estimate a completion date. 

In considering this issue we were mindful that: 

The original floodplain are was of low relief with no distinctive features. 

With regard to the land mass involved, the original wetlands were covered with 
several meters of river sand (dredged from the river) during the 60s and then had up 
to 2 meters of rubbish laid on top of them. Finally a further dredging in the 70s laid 
a relatively thin layer of fresh river sand on top of the rubbish. 

Since that time the area has been compacted to some extent through use and the 
passage of vehicles. - Further, some of the most recent layer of sand has been 
eroded, settled or blown away leaving the rubbish protruding (see Fig.5). 

Though the Swan River as a whole is of great significance to the aboriginal 
people the riverine sites identified in Ref.18 (see pages 72f) do not include any sites 
adjacent to the area under discussion whilst they do identify the Ascot Racecourse 
Swamp (Belmont) and Bardon Park (Maylands). There are a number of significant 
sites identified in northeastern Bassendèan and the further eastern reaches of the 
Swan. In discussion of the Bardon Park site O'Connor, Bodney and Little state: 

All sheltered sections of the River foreshore from Clarkson Reserve, 
Maylands, to the W.A.T.A. track at Gloucester Park, East Perth, have been 
used as Aboriginal camping areas at times during the past one hundred years. 
However, as with such camps mentioned in the Guildford/Caversham/Swan 
Valley, many of these were transient and short-lived, and could not reasonably 
be termed areas of significance to Aboriginal people. The researchers 
attempted to identify those areas which had attracted large-scale and long-
term occupation, and are thus the foOus of Aboriginal interest through their 
historical associations. The first of these is Bardon Park, where up to 30 
people at a time camped between the 1930s and the early 1960s. 

Because the area in question was subject to significant flooding prior to filling, and 
had no notable natural vegetation or attractions, the likelihood of a camp of any 
substance is remote. 

It should be noted that there is an ethnographic site located in Bayswater but this is 
in a drier area north east of the western flats. 
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The schedule of the present environmental assessment calls for dredging to be 
carried out, if approved, in the winter of 1991. In the interests of the greater good 
of the community, this firm and reliable schedule will enable recreational use by 
Christmas 1991. 

No structures or permanent features are planned for erection on the site in calendar 
year 1991. 

The planned landfill will continue previous work except that the whole thrust is to 
remove traces (rubbish outcrops) of European settlement and restore the area to 
natural swards with native, indigenous vegetation. 

In view of all these findings it is considered both right and proper, and indeed most 
desirable, to proceed with this PER and to defer personal consultations with 
aboriginal peoples until such time that any building on the site was contemplated, or 
an aboriginal site is identified. 

Similarly, extensive work undertaken to develop an extension to the Swan Vally 
Heritage Trail in 1987/88, revealed that the only known historic (ie in the European 
context) site near the area is the Olive Tree near the Slade Street entrance to the 
Riverside Gardens site. This tree, however, is not regarded as significant by the 
National Trust, although it is of considerable local interest. It has been greatly 
changed and cut over the years because of its proximity to a power line. 

Consideration may be given in landscaping Riverside Gardens to planting cuttings 
from this historic olive tree in some small symbolic site, in more favourable and 
uncluttered surroundings. 
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6 ENVIRONMENTAL IMPACT OF THE PROPOSAL 

For convenience the potential impact of the proposal on the environment of the area 
is discussed in regard to idividual components. 

	

6.1 	IMPACT ON FLORA 

There are only about a dozen established native trees on the river bank and another 
dozen on the Hinds Reserve edge of the Western Flats. The first group will be 
outside the area of spoil which will be deposited only on old rubbish, not on the 
riverbank. The second group are judged sufficiently important that the bund to 
enclose the spoil will be built inside them, and special drainage care will be taken to 
minimise any leakage of waste water to their proximity. 

The site of the embayment was chosen in part because vegetation there is so sparse. 
However, the development of the embayment will result in the loss of one 
established Casuarina and a group of 3-4 year old saplings. The advantages of the 
development to the environment far outweigh these losses, and several thousand 
trees will be planted in due course. All trees and vegetation will be indigenous. 
Weed removal of plants such as castor oil is planned for the entire site, in part with 
community participation. 

CONCLUSION 

The impact on the flora of the area will be extremely positive and detailed landscape 
design using native species will be incorporated as per the Concept Plan. 

	

6.2 	IMPACT ON FAUNA 

The benthic fauna is minimal at Bayswater at the season proposed for dredging, viz, 
winter, when salinity is lowest and natural turbidity highest. 

Timing and duration of stress on an already naturally physically stressed community 
i.e. from salinity and D.O., will determine the magnitude and direction of 
successional change in that community. It is difficult to predict which species will 
recover or disappear following stress events without thorough knowledge of spawning 
times, physiological tolerances and habitat preferences. Recolonization or recovery 
of the former community depends on the presence and type of propagules (eggs, 
larvae and young) following the catastrophe or stress period. Return of the former 
community also depends on the same physical features of the environment being 
retained as existed prior to the stress event. 

Brian J O'Brien & Associates Pty Ltd 



91 

6.2.1 Immediate Impacts. 

Invertebrates. Dredging involves physical disruption of benthic systems and produces 
a visible silt plume. This activity will cause significant but temporary changes in 
sediment characteristics (<6 months-10 years). See Fig.8 for changes that occurred 
at Bayswater following dredging in the 1960's and 1970's. Biota will be immediately 
suspended or removed. Increased sediment loads in the water will have varying 
effects on filter feeding animals such as mussels and spionid polychaetes. The point 
at- which siltation becomes detrimental to these animals depends on water velocity, 
rate and quantity of sediment loading. 

High sediment loads will kill filter feeders -if loading is more excessive than usual 
winter sediment levels. This occurs through damage to respiratory organs, 
smothering, anoxia, reduction of food or .  ingestion of toxic chemicals and heavy 
metals released by sediment suspension. Smothering is more of a problem for 
sedentary mussels than for the relatively mobile spionid worms which can switch to 
surface deposit feeding. Deposit feeding worms such as nereid polychaetes and the 
omnivorous to carnivorous Blood worm can avoid smothering situations unless 
siltation is extreme. Very mobile forms such as crabs, amphipods and prawns are able 
to migrate from the silt plume. 

Vertebrates. Carnivorous fish would initially be attracted to dredged areas due to 
the availability of suspended and disoriented biota and reduced predation risk from 
larger piscivorous fish and avian predators. However, noise from dredging operations, 
reduced visibility and potential respiratory stress caused by clogging or abrasions to 
respiratory organs (E.P.A., 1976) would limit -this temporary bonanza. Fish are very 
mobile and would move away from any stressful situation while piscivorous birds 
have been documented avoiding turbid areas (Blaber, 1980). Spawning runs by fish 
such as Black bream, which spawn between August and November may be interrupted 
if noise and turbidity are too great. 

Access to the riverbank in the vicinity will be discouraged and difficult while 
dredging is underway, so local fishing will be disrupted. 	 - 

6.2.2 Long term Impacts. 

Invertebrates. Recolonization by soft bottom invertebrates would depend on changes 
to the physical and chemical nature of the sediments. Aspects of substrate texture, 
sediment sorting and composition, and quality and quantity of organic material would 
be critical. Attached sedentary animals,such as River mussels, would need to have 
suitable substrate surfaces for larval resettlement. Many researchers have concluded 
that sediment composition is the primary factor in controlling settlement and 
viability of marine invertebrates (Thorson, 1956; Sykes and Hall, 1970; Nowell et al., 
1989). 	 - 
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The type of eggs, larvae, and juveniles present after dredging, particularly if 
defaunation is complete since there will be no biological interactions, will determine 
the initial composition of the post-dredging community (Pearson, 1981). Estuarine 
macrobenthic species suspected of spawning in the winter are the nereid worm, 
C.aequisetis, the Blood worm, M. sanguinea, and estuarine oligochaetes which are 
boderline between meio- and macrofauna (Shaw, 1986, Rose, unpubl. data). 

Chronic reduction of the carrying capacity of the environment, particularly 
detrimental qualitative and quantitative changes to primary production, detritus and 
particulate organic matter in shallow habitats, would reduce secondary production. It 
would also limit the diversity of species capable of surviving and recolonizing an 
impoverished and already stressed environment. Results of this survey and previous 
work by Wallace (1977) and Rose (1990) indicate the shallows have higher species 
diversity and are possibly more productive than the deep benthos in the Upper Swan. 
Retention of shallow areas and transition slopes (ca 1 5-20m from both banks) and 
minimizing sedimentation in these habitats would create refugia and maintain 
breeding macrobenthic populations. 

Vertebrates. Once' dredging operations cease fish and birds will return to forage. 
However, if the environment offers less prey species and reduced feeding 
opportunities i.e. reduced abundances, these animals will disappear from the area or 
be present in low densities. Again, maintenance of the carrying capacity is critical 
for a return of the previous fauna. 

An altered environment may reduce the spawning habitat of fish, particularly Black 
bream. If sediment levels are maintained within the range normally experienced 
during winter and sediment deposition in the shallows is also minimized than loss of 
spawning habitat would be reduced. Increased sedimentation in the shallows would 
bury peripheral vegetation which may affect spawning habitat and protective cover 
for juveniles. Permanent fish residents spawn between spring and autumn so spawning 
activity would be relatively unaffected if vegetatation is not disturbed. 

Whole community considerations. Estimation of annual invertebrate and fish 
productivity for this area of the Swan is not possible. Predictions of the significance 
of losing shallow and deep habitats to animal production must be made carefully. The 
area involved is small in comparison to total area in the Upper Swan region, and 
thus, temporary loss of productivity would seem insignificant. Four areas must be 
addressed if the impact of dredging on the aquatic environment is to be reduced to a 
minimum. (1) Season. Dredging would be best during winter since this is when river 
flows and sediment loads are highest and the permenent biota adapted to winter 
sediment regimes. (2) Sediment loading. Sediment suspension should be kept within 
range of normal winter loads. (3) Buffer zones. Buffer zones should be maintained 
between dredged areas and the shallows to reduce damage to shallow habitat. 
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Ideally, they should be wide enough to include the slopes extending from the shallows 
to the dredged bottom. (4) Topography. Dredged bottom contours should follow 
present river bottom contours to minimize troughs and holes which are anoxia prone 
and possibly trap sediments unfavourable to benthic and fish production (E.P.A., 
1976; Wallace, 1977). 

The inescapable fact is that the present river environment at Bayswater is that 
remaining after at least two previous episodes of dredging more severe than 
proposed here. 

Therefore, if the present environment is valuable, as it is, it demonstrates that it 
survived previous dredging. It is reasonable to expect that this will occur again. 

6.3 	AUXILIARY SERVICES 

Only one small building is planned for the site - an amenities block and Mothers' 
Room. However, it is planned to irrigate the site. 

6.3.1 Power 

There will be no problem involved with the SECWA providing power to the site from 
adjacent aerials when in due time there is a requirement for power. In view of this 
ease of connection no environmental impact is envisaged. 

While no detailed design is finalised as yet it seems likely that the barbeques will be 
coin-operated gas or electric units, again designed for efficiency, ease of use and in 
harmony with minimal environmental impact. 

6.3.2 Water Supply 

Existing Water Supply Reticulation is available in all areas surrounding the site and 
no problem is expected in running a potable water supply in to the amenities block 
and any other areain which potable water is required. 

Although the major environmental effects of this proposal relate to dredging of the 
Swan River, there are several important environmental issues associated with 
development of the Western Flats as a grassed and irrigated recreational area. 

There is first the issue of whether it should be irrigated, and how and from what 
water resource. 
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There is second the issue of whether irrigation might cause increased nutrient 
loading of the Swan River, either through nutrients leaching out of the old rubbish 
tip, or through unused nutrients being residues of any fertilisers applied to the 
broadacre development. 

The issue of irrigation or not is fundamentally a matter of aesthetic appearance, 
environmental issues and simple economics, both capital and maintenance. The 
Concept Plan which was approved in 1989 calls for irrigation of the Western Flats, 
but not all of Riverside Gardens. Certainly the consultants' recommendation is that 
this proposed quality development, alongside a prime and easily-viewed length of 
Swan River foreshore so close to the city, requires quality irrigation and landscaping, 
other factors being acceptable. 

The bore at King William Street is licensed to yield 360,000kl/a. This is a broad-acre 
allocation of 10,000 kl/a, or slightly more than 10% of the annual rainfall of about 
0.9m (900mm). It is adequate to irrigate the entire area. 

The bore is artesian, tapping into the Leederville Formation. It has imposed standard 
conditions as part of WAWA's policies of water conservation. 

The detailed irrigation design will be under the control of the Parks and Garden 
Section of the Technical Services Division of the City of Bayswater, routinely 
responsible for 24 active reserves and 134 passive reserves, covering over 200 
hectares. The main pump at the bore is 75HP, and hence this will be used to top up 
quickly several holding tanks of nominal 20,000-30,000 gallon capacity, which in turn 
will feed reticulation systems by much smaller motors. The detailed design will 
consider the option of aesthetically blending these tanks into the landscaping, by 
sinking if appropriate or by other landscaping features, recognising the necessity of 
security over operational controls and units. 

It is understood that if further water supply is required for irrigation, WAWA would 
suggest use of near-surface waters by several shallow bores. The groundwater level 
for all the western Flats is at less than 1.5m AHD, with flow towards the river 
(Smith, 1985), so such bores would not interfere with any existing and unlicensed 
private bores. 

Although detailed landscape design has not yet been carried out, consideration will 
be given as to whether the final irrigation might be by electronic control instead of 
only by timer controls. 

Systems to conserve water for broadacre turf and plants can be designed to operate 
on demand, with sensor feedback. 	 - 
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The amount of watering a plant requires depends primarily on the type of plant and 
its biological make-up. The conditions under which the plant is grown and the 
medium in which the plant is grown are also considerations when determining the 
watering requirements of a plant. 

Because of these different but interacting factors, the most effective way to 
determine when to water is to monitor the water moisture content of the growing 
medium. Water moisture sensors are electronic devices for measuring the moisture 
content of growing medium. 

These devices can be calibrated to control not only the amount of water required for 
each individual plant type, but also initiate water when the soil around the particular 
plant species becomes too dry. It has the ability to monitor the plant's nutrient 
uptake levels and hence its feeding requirements. Further, it has a warning system 
that informs where and when a problem has occurred, i.e. burst irrigation line, or a 
blocked sprinkler head. 

Obviously the total economics of such controls need to be estimated in the future, 
and no specific recommendations are made. 

The essential point is that water conservation and vegetation management will be 
carefully evaluated in due course. There is adequate provision for all foreseen 
irrigation from the existing licensed artesian bore, and it is expected that use will be 
made of those provisions as the base plan. 

Some possible concern arose that the spoil on the Western Flats might contaminate 
waters being used from private bores. It may be noted that in spite of extensive 
community involvement, including a letterdrop to over 400 neighbouring households, 
this fear had not been raised. Nevertheless it is a valid issue to address, particularly 
in the Bayswater area where such contamination has been noted near some industrial 
sites. It is easily resolved because in fact the hydrologic flow of underground water 
is away from the neighbours and through the Western Flats to the River. Any 
residual salinity or contaminants leaching into these waters from the spoil would not 
feed back into the privately-used waters. 

In terms of a total hydrological cycle on the Swan Coastal Plain, the proximity of 
the site to the river ensures that any surplus water percolating through the flats 
rapidly returns to the river system. A sensible regime of timing of watering during 
early mornings would limit any waste in evaporation. 

But the proximity to the river also means that leachate and nutrient management is 
important. The earlier (1985) work by Smith and the Murdoch University group is 
useful here, together with the extensive leachate analysis carried out as part of the 
development of the Concept Plan (Ref.!). 
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The bore-hole data from Smith (1985) for bores P2 and P3 are relevant here. Both 
bores are on the foreshore of the Western Flats, between the edge of the old rubbish 
and the river. Each was about 2m above low water mark, and the water table was 
found at depths of some 0.2 to 0.33m. The average concentration of ortho-
phosphorous was found to be 0.08 and 0.06mg/litre respectively. This is 
approximately one-half to one-third the level found in the Swan River itself in this 
area (Zone 3, Ref.4) in summer or winter. So it could be concluded that leachate 
flows from irrigation of the Western Flats would actually lower the net nutrient 
loading of the Swan in the vicinity. 

Smith (1985) analysed both infiltration and groundwater flows through the area, using 
both Geological Survey and Water Authority data. He found an annual throughput of 
the Western Flats of some 8,000 kilolitres due to infiltration (900mm rainfall, 10% 
infiltration) and some 40,000kl due to groundwater movement. Rounding this to 
50,000kl/a results in only some 4 kilograms of ortho-phosphorous being added 
annually to the 90,000 or so added annually into the Swan-Canning system. 

Furthermore, the dominance of groundwater to infiltration, by a ratio of order 5 to 
1, indicates that irrigation leaching will play a minor role even if irrigation 
amounted to several times the annual rainfall. 

The bore capacity mentioned above allocates some 10,000 kl/ha/a, corresponding in 
practice to use (by the Parks and Garden Section of the Technical Services Division 
of the City of Bayswater) under a broad guide of "linch per week" during half the 
year. It is apparent that irrigation at such levels is not of any environmental 
significance in the nutrient balance for the Swan River. 

However, the use of broad-acre nutrients requires analysis. The recent report "Turf 
Management in Perth", by A. del Marco, Water Authority (1990), provides valuable 
data in this regard. 

Although final landscaping detailed design is clearly outside the scope of this PER, 
sufficient strategic planning is possible at this time to indicate the broad, 
environmental acceptability of moderate nutrient addition to the Western Flats, 
should it be required. 

First, it is assumed that any fertilisers for the shrubs and treeà would be limited to 
their early growth stages, be slow-release types, and sparsely applied if used at all, 
with the native species used. 

Brian J O'Brien & Associates Pty Ltd 



97 

Second, although no final choice is made of the species of grass(es) used for the turf 
after landfill, the data from del Marco (1990) permit management strategies to be 
set. Broadly the "little-and-often" fertiliser regime could be used, if indeed the 
landfill is found after the first winter rains to require nourishment. As del Marco 
points out, Local Government managers of broad-acre turf are not likely to wish to 
maximise turf growth, because this will increase maintenance costs such as mowing 
and thatch build-up, as well as water consumption. In general, levels of fertiliser 
application can be dropped in summer to prevent excessive growth and thatch, built 
up in autumn to improve health and vigour, and dropped back for winter when growth 
is minimal and leaching is high (del Marco, page 34, 1990). 

In this regard, the knowledge and experience of personnel of the City of Bayswater 
will be used in decisions on fertilisers after soil testing is completed after the spoil 
is consolidated and dried, and after early flushing by winter rains. Previous soil 
testing of Bayswater parks led to a policy decision to employ two kinds of turf 
fertiliser, Bayswater 1 and Bayswater 2, the second with negligible phosphorus 
content because of the phosphorus-rich nature of some of the park soils. 

It is recommended that the spoil be monitored after dredging to ensure that silt 
materials are not deposited in one area, but are thoroughly mixed through the 
material reclaimed to avoid engineering, landscaping and land use problems at some 
later date. 	 - 

Once the spoil is dried, soil tests are recommended so as to permit optimising the 
fertiliser program. The previous soil tests, and several years of field use of various 
regimes, can then be used for detailed planning for the rehabilitated Western Flats. 
The specifics cannot be decided at this time because comprehensive testing of all 
spoil samples would be excessively costly while they are still under 3-4m of river 
water and not mixed as they will be on site. Soil analyses for nutrient planning will 
be meaningful only after the soils are in place. 

6.3.3 Sewerage 

The proposed small amenities block (Fig.!) can be serviced by gravity sewerage into 
the existing sewerage reticulation system by raising the building approximately three 
quarters of a metre higher than the existing ground on a small building pad. The 
connecting sewerage will be graded back to an existing sewer manhole near the end 
of Leake Street. Although no detailed design is necessary at this stage, the 
engineering recommendation is to excavate the necessary small area and replace 
with good building fill imported by truck at the appropriate time. This means that 
the riverbed spoil can be managed primarily for revegetation. 
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6.3.4 Gas Pipeline 

There is an existing SECWA gas line traversing the site which is a main branch line 
attached to the northwest shelf gas pipeline. There is a 5-metre easement, 
signposted. 

Initial discussions with Officers from SECWA have taken place followed by a written 
request to SECWA for their opinion on the present proposal as it affects their 
pipeline. Their conditions (January  2, 1991) are acceptable for the project and are 
detailed below. 

The following criteria therefore will be adhered to and will be written into any 
future contract documentation relating to this work. 

No building construction work i.e. toilet blocks, barbecues, etc. shall be 
located within five meters of the registered SECWA easement. 

No vibratory compaction equipment shall operate within 20m of the pipeline. 

Any heavy earthmoving machinery crossing the alignment of the pipeline 
during filling operations must do so using temporary paved access ways, the 
details of which shall be submitted to SECWA for approval prior to 
construction commencing. 

No tree planting should be carried out on the SECWA easement nor within 3m 
of the pipeline. 

No barbecues or storage of flammable substances shall be permitted within 
the 5m easement. 

6.4 	WASTE WATER DISPOSAL 

As previously indicated in section 5, waste water from the dredging operation will be 
returned to the river via controlled outlet pipes which will be laid across the existing 
foreshore area so that no significant disturbance or scouring of this section will be 
allowed to take place. 

Settling ponds will be constructed as previously described (Fig.10). Silts will settle 
out from this dredging water prior to discharge to the river. There will be 
considerable management flexibility with the design so as to optimise retention of 
solid spoil and minimise waste-water turbidity. Further details are given in Section 
3.8.1. 
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6.5 - RiVER BANK STABILITY 	 - 

Bank stability will be generally achieved by maintaining flat, stable slopes to below 
water level where subsequent wave action which could tend to erode the banks will 
be very small. A 10:1 (horizontal to vertical) slope will be maintained to RL -1.0 
and a 7:1 slope maintained from RL -1.0 to 2.0m. This will not only maintain a safe, 
stable slope which would not be effected by currents or wave action but will also be 
a gently sloping bank from the point of view of safety if a person waded into the 
water from the shoreline. Below a level of RL -2.0 a slope of approximately 4:1 will 
be maintained which will be stable as it is out of the reach of surface, wave induced 
currents. 

Sea Scout parents expressed concern that safety care be taken against sudden slopes, 
and indeed the planned dredging will be much less severe than already-existing slopes 
in some places (see Figs 8b & 8c). 

Dredged spoil will be deposited only on the rubbish, not the foreshore of the site. 
The foreshore can be cleaned of existing litter, but no extensive foreshore work is 
planned other than at the embayment. 

6.6 DRAINAGE 

Once the project has been completed and the final area graded it will generally 
absorb all rainfall falling thereon due to the pervious nature of the sand and silty 
sand fill which will be dredged from the river. Under the influence of an 
extraordinarily heavy rainfall, some runoff from the finished grass surface may be 
produced which would follow the same gentle slopes as on the existing parkiand, that 
is towards the river. 

6.7 	IMPACT OF TEMPORARY RETAINING BUNDS 

As discussed it is proposed to carry out the dredging operation in autumn/winter. 
The bunds will form part of the filled area and will be indistinguishable from the 
general filled area at the completion of the project. Further comment is made in 
regard to the impact of dust in a subsequent section. The operational bulldozer will 
work the spoil and bunds progressively during consolidation of the fill. All this work 
and the bunds, being only on the rubbish site, will be generally at least 30 meters off 
the foreshore itself. 
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6.8 DIST 

There are no plans to manage the dust on the site before the proposal goes ahead, 
because it is presently acceptable. Should it be approved, the initial perimeter bunds 
will be constructed using the thin cover of sandy material existing on site at the 
present time. At the completion of the perimeter bund, the top surface and the 
exposed outside banks of the bund will be seeded (and hydromuiched if necessary) to 
minimise any temporary dust problem which may be experienced by neighbouring 
residences. Most residences are at least lOOm from the nearest portion of the site. 
The time of the year selected for this work will ensure that if the banks are seeded 
with a suitable seed mixture, a rapid germination of grass will occur which will 
stabilise this section from the effects of wind. 

6.9 	LANDSCAPE AESTHETICS 

The issue to be considered is whether the results of the planned enhancement and 
development of the Western Flats will so markedly improve the present situation 
that any perceived lack of aesthetics during dredging must surely be regarded as a 
justifiable means to achieve a highly desirable end. 

Presently the site has some aesthetic appeal when viewed from a distance - 
primarily because the river foreshore most closely approximates "natural" 
environment in the region. However, close examination of the site reveals much 
that is aesthetically far from desirable - and the proposed re-development of the 
area will result in an area of considerable aesthetic appeal. 

Aesthetically the trucking in of fill and the dredging of fill are both generally 
unappealing and it is difficult to qualitatively compare them. The dredging is less 
intrusive, being broadly static as contrasted to the to and fro movement of trucks. 
In both cases too the deposition of fill over the present rough grass will reduce the 
appeal of the area during works. 

To achieve the desired beautification of the area a hiatus period is unavoidable. The 
length of this period is most easily minimised by the dredging option. 

6.10 ACCESS 

During site works, the present access to the site will remain restricted in so far as 
vehicular access is concerned - in other words, only vehicles involved in the work 
will have access to the site. 
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Pedestrian access will be strictly managed and monitored during the works for safety 
reasons. However, should approval be given for dredging to proceed, it is most 
probable that people would not desire access to the site at that time (other than to 
view the works from a distance) because of the water and mud. Comparable 
dredging is carried out regularly eg at Mandurah, where the spoil area is publicly 
accessible. 

The operation will ensure maximum safety and minimum interruption of the current 
recreational facilities on the site. The Avon Descent program is satisfactory. 

The tracking of any service vehicles and bulldozer in reaching any active face of 
work will be controlled for minimum area disturbance. 

6.11 SOCIAL IMPACT 

There is little doubt that community access to the site will be inhibited during the 
winter and spring of 1991 should the proposal proceed. The regular groups who use 
the site (Bayswater Sea Scouts, Avon Descent Committee and river-user bodies 
nominated by the Aquatic Council) have all been informed of this in detail. All 
agree that the temporary inconvenience is acceptable because of the long-term 
beneficial results. 

Although leaflets were passed out to users of the area, and undoubtedly some of the 
workshop and Public Meeting participants were regular users of the site, it is 
difficult to estimate how well informed the golfers, joggers, dog-walkers and others 
who regularly use the site are about this proposal and its various consequences. 

Accordingly, the Management program outlined in this PER recommends to the City 
of Bayswater that temporary signs be erected between Hinds Reserve and the 
Western Flats that inform the public about what is happening, advise them of the 
necessary safety measures and indicate when the site will be open for use again. 
Such informative and proactive temporary signage is a feature of Riverside Gardens. 

The noise level of acquiring the fill by dredging will have far less impact on the 
community than would trucking in the fill. Discussions with the Health Department 
of the Shire of Mandurah (where dredging is regularly carried out closer to 
established residential areas than is here proposed) indicates that no complaints have 
been received by that Local Government Authority regarding noise of dredging. 
There were complaints about other noises related to pile-driving in the area, an issue 
that does not arise at Bayswater. 
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The earlier section on the workshops indicates the community's response to the two 
proposed means of obtaining fill insofar as noise is concerned. The regular, steady 
noise generated by a dredge is far less harassing and intrusive than the variable 
trucking noise that would be generated by the required number of trucks passing 
regularly, and frequently, through the quiet residential streets of Bayswater. 

The question of odours was raised by one participant in the workshop. Decay 
processes in silt sediment undoubtedly cause unpleasant smells, as discussed by those 
working with junior Sea Scouts! However, the effects will be minimal because 
dredged spoil will be from deeper and less silty materials, the work will be in cooler 
(winter) weather, and spoil will be washed by winter rains. In any event, smells will 
be short-lived (few days) during a time when there will be no local community use. 

Clearly a marked increase in use of the area would be anticipated after completion. 
The landscaping will be designed to accommodate this and by using path design and 
T-bar fishing jetties the foreshore will be as protected, if not more protected, than 
at present. 

The path design and facility placement have been conceived to encourage use of the 
foreshore in specific areas - a prime example being the embayment - and to 
encourage the community to leave other areas essentially untouched. The thoUghtful 
signage recommended in the Management Plan will help achieve this aim. 

Access to the Bird Sanctuary will not be readily available initially from the Western 
Flats. The Environmental Management Plan, currently being implemented for the 
Sanctuary, designates the area of the Sanctuary nearest the Flats as a zone of 
tranquillity, does not include any paths linking the two areas, and has virtually no 
human access. In part this is to protect sensitive breeding areas. However, the area 
has also been left this way until the City of Bayswater makes a final decision about 
the use of the Highlands of the area, when bridges over the drain can be finally 
planned. Until then, the Main Drain serves a useful purpose as a moat protecting the 
Bird Sanctuary. 

It should be noted, in this regard, that the Environmental Management Plan for the 
Bird Sanctuary has been designed to only permit access to the Sanctuary at 
appropriate spots. This Management Plan evolved from the total Concept Plan 
which had as one of its prime objectives the protection of the birds. The current 
proposal for the Western Flats has been designed under the same guidelines. 
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6.12 RiVER IMPROVEMENTS 

Although the fundamental purpose of the development is to improve the foreshore, 
one may arguably claim that it will also improve the river. 

Improvements that could be listed include: 

widening, with the embayment 

deepening 

smoothing (flattening) riverbed 

improving controlled access 

removing nutrients in sediments to where they will promote grass 
instead of algae 

removal of sandbar 

aiding navigation 

improving community interest and understanding 

adding to scientific understanding. 
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7 ENVIRONMENTAL MANAGEMENT 

From the previous sections of this PER it is clear that the proposed development will 
have significant social benefits and environmental enhancements to both the land 
area of the Western Flats and potentially to the Swan River as well. 

The Environmental Management Program that has been designed is described below. 
It will be the total responsibility of the City of Bayswater Council which will have 
the obligation to ensure that its requirements are met and that the requirements of 
the relevant responsible authorities are also complied with. 

All costs will be met by the City which has budgeted accordingly over a five year 
period. Supplementary funds will be sought as appropriate from programs such as 
Greening Australia. 

The detailed management administration of the works will be undertaken by the 
consultant engineering and dredging companies who will be selected after tenders 
have been called for. They, in turn, will be responsible both, to the City's 
Department of Technical Services and will report on a regular basis to the City of 
Bayswaters Foreshore Advisory Committee whose membership is given in Appendix 
2. It should be noted that the community is well represented on this Committee as 
are both Councillors and Officers of the City of Bayswater. 

This system of management administration has worked efficiently and creatively 
throughout the total project to date and there is no reason to assume that this would 
not continue to be the case. 

7.1 	ENVIRONMENTAL SITE MANAGEMENT 

As stated earlier, dredging is planned, for about 10 weeks preferably in the winter. 
From an environmental impact point of view this is an optimum time because: 

the river waters will be least saline 

the benthic fauna will be low in both numbers and diversity 

the river will be very turbid from winter stormwaters 

there will be little river recreational activity 

there will be little foreshore recreational activity 

the winter rains will assist in freshening the spoil 
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remnant winter rains will stimulate vegetation before summer heat and thus 
reduce dust and nuisance. 

Environmental management during dredging will include continuous availability of an 
on-site bulldozer. The dredge will have navigation markings to the satisfaction of 
the Department of Marine and Harbours. 	- 

The whole management both during dredging and afterwards will be quite standard 
and conventional, and no technical or management difficulties are expected. 

7.1.1 Flora 

With one exception, all established trees will be retained and preserved by being kept 
outside the bund which encloses the dredged spoil. A temporary drainage channel 
will be constructed outside the bund to further constrain any minor amounts of 
partly saline water that might filter through the 5m-wide bund. 

7.1.2 Fauna 

The dredging will be in winter when benthic fauna population in the deep river is 
lowest. The benthic population is greatest in the shallows close to the riverbanks, so 
a lOm-wide buffer zone will be kept undisturbed, except at the embayment. 

7.1.3 Auxiliary services 

No unusual circumstances are involved in providing services when these are required 
following detailed design. Management will consist simply of following regulations. 

7.1.4 Waste water 

The main bunds will be about 5m wide. They will drain into holding ponds. After 
settlement, excess water will return to the river. 

A bulldozer will be kept full-time on site for minor earth-moving as sediments 
accumulate, and to manage and free the pipes if required. 

There will be considerable management flexibility with the size of settling ponds so 
as to optimise retention of waste spoil and minimise turbidity. The river water will 
already be very turbid if winter rains are normal or near-normal. 
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7.1.5 River bank stability 

The slope of dredged portions will follow progressive values of: 

From RL 0 down to RL -1.0 

From RL -1.0 down to RL -2.0 

From RL -2.0 to bottom dredging 

The above-mentioned slopes will: 

I) 	be stable 

10 horizontal to 1 vertical slope 

7 horizontal to 1 vertical slope 

4 horizontal to 1 vertical slope 

not interfere with the immediate foreshore area 

maximise the availability of sand from the river bottom. 

Such slopes are conventional and conservative safeguards to ensure a stable river 
profile. No specific monitoring program is proposed or necessary, as this project has 
itself already provided much new information, and further minor changes will not be 
significant. 

7.1.6 Drainage 

Once the project has been completed and the final area graded it will generally 
absorb all rainfall falling thereon due to the pervious nature of the sand and silty 
sand fill which will be dredged from the river. Under the influence of an 
extraordinarily heavy rainfall, some runoff from the finished grass surface may be 
produced which would follow the same gentle slopes as on the existing parkiand, that 
is towards the river. 

In general there will be little change to the present. Filtration of rainwater through 
the surface may be reduced to some extent where spoil siltation provides less 
porosity than the present sand, but the only appreciable effect would be to reduce 
leachate flows to the river, and this effect is already very slight. 

The detailed design of the landscaping will ensure adequate drainage. 
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7.1.7 Foreshore 

The foreshore will be cleaned of litter after the works are complete and the 
embayment established. 	- 

The spoil will not be deposited on the foreshore, but only on rubbish inside the bund. 

Any minor depressions in the foreshore due to discharge pipes and other works can be 
reviewed when work is complete and the pipes are moved. In context of the varied 
foreshore at present, such effects are likely to be minor. 

River bank erosion will be minimised by use of cement pads or other devices if any 
areas are judged at risk, but this is considered unlikely. 

7.1.8 Salinity 

The low salinity of river water in winter will minimise the salinity of the waste 
water. The few existing trees, even so, will be kept separate, so that there will be 
no effect on existing vegetation. 

7.1.9 Rubbish Tip Leachates 

The rubbish tip has been in its present form for about 19 years. Leachates are 
demonstrably a minor issue (Section 4.5 and extensive analysis in Ref.!), and require 
no further management. 

Some suggestion has been made of a clay cap prior to filling. This may have been a 
valid, if difficult, possibility before any landfill, ie pre-1957, but it would serve no 
purpose now. It would also be very difficult to prevent its -rupture by protruding 
rubbish, which is causing the landfill in the first place. 

Most of the rubbish appears to be building material and the like, and putrescent 
rubbish is conservatively estimated to be in low proportions. It is 19 years since the 
last rubbish was placed on site. 

Because of relatively little change in the leachate regime, no monitoring is proposed. 

However, there are significant nutrients already in the riverbed, some samples 
showing high total phosphorus concentrations. It is considered that it is better for 
the river to remove these sediments to land. This points up yet another reason why 
a nutrient balance program is not proposed until final soil analysis of the completed 
landfill. 
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Nutrient balances can then be achieved by selective choice and program of fertiliser, 
a routine practice of the City departments. 

7.1.10 Dust 

The bunds will be hydromuiched if required. No dust is anticipated while dredging 
proceeds and the fill is wet. 

It is possible that if topsoil is used and winter rains are less than normal, a 
biodegradable dust suppressant spray could be used to suppress spot or broad-acre 
dust. 

However, such issues will be treated as routine during the landscaping and 
progressive improvement of the site. 

7.2 	AMELIORATION OF SOCIAL IMPACT 

There are two prime issues that need consideration here - one is the public's safety, 
the second is inconvenience. 	 - 

Obvious safety measures, primarily based limitation of site access, will be rigorously 
implemented. However, the overall social impact can be effectively ameliorated by 
ensuring that the community is kept well and regularly informed about what is 
happening on the site. 

In almost two years' of work on various phases of this project, and as a result of 
similar experience with a variety of projects over the years, the consultants are of 
the view that much negative social impact of developments (such as this one) that 
will provide considerable social benefits in the long-term, are caused because of lack 
of information or misunderstanding. Put more simply, people may complain more 
when they are not kept informed. 

There is no need, however, to mount an expensive community education program for 
such a project. 

Instead, it is recommended that the City of Bayswater erect two signs between 
Hinds Reserve and the Western Flats. The first, which would stay in place for some 
5 years, would include an overall site plan and would describe the City's 5-year plan 
for the site. The second would be designed to have its contents changed on a regular 
(say 3-monthly) basis and would serve as a means to update the community on what 
is happening and the reasons for some of the resultant inconvenience. 
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It is further suggested that a one page information sheet be inserted in the rate - 
notices that will go out mid-91 giving general information on the development and 
highlighting that the inconvenience is temporary and the results will benefit all. 

The Bayswater Community News could also contain information on the project. 
Finally the City's Public Relations Consultant should be requested to ensure that 
there is media coverage on the community's involvement in this project. Regular 
communication with the Bayswater community is already a feature of the City's 
program. 

Finally, it must be stressed, the amelioration of social impacts resulting from 
dredging to obtain spoil is extremely straightforward when compared to the potential 
negative impacts of trucking in the fill. For example, workshop participants raised 
the issue of compensation for damage to their homes should trucking go ahead, citing 
examples of such damage in a neighbouring authority. There is, of course, no 
potential for such difficult issues to arise should the dredging be approved. 

7.3 	MONITORING OF ENVIRONMENTAL MANAGEMENT PROGRAM 

Quite apart from the usual monitoring by officers of the City of Bayswater reporting 
to Council, Riverside Gardens has additional monitoring by its watchdog and planning 
group, the Foreshore Advisory Committee. 

With representatives of Council, the Swan River Trust, several community groups, 
and with additional Bayswater residents with special skills and experience, this 
committee will not only monitor the site but has capability of fixing any problem 
that might arise. The Chairman is a Councillor and Deputy Mayor, Kim Hames. 

7.4 REPORTING 

There is continued close liaison between the City of Bayswater, the community and 
State authorities, not only on this project but on the Integrated Catchment Plan. 
This liaison and close cooperation will continue. 

7.5 REPORTING ON MONITORING AND MANAGEMENT TO APPROPRIATE 
AUTHORITIES 

There is no special monitoring and reporting arrangement, or necessity for any. The 
City of Bayswater will continue to keep the community well informed, and the Swan 
River Trust is represented on the broadly-based Advisory Committee. 
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8 CONCLUSION 

Community, Statutory and Government Authority support has indicated that there is 
a consensus of opinion that the implementation of the Concept Plan for Riverside 
Gardens on the Bayswater Special Foreshore Zone is desirable from both a 
environmental and social impact point of view. 

A significant part of this Plan is the proposed work on the area designated as the 
Western Flats. As demonstrated in this PER in order to landscape and enhance this 
area as planned, a minimum of 600mm of fill is essential. 

This PER has been required to consider the proposed acquisition of this fill by 
dredging the Swan River. The alternative would be to truck it in through the 
residential streets of Bayswater. 

From a social impact point of view the evidence is conclusive that the dredging 
option is by far the most suitable alternative. 	- 

Environmentally, the dredging option also has many advantages over that of trucking. 

In the report on alternative sources of landfill (Ref.3) the chart below was prepared 
comparing the estimated impacts of the two alternatives 

TABLE 11 

Environmental and Social Impacts 
(Numbers are for qualitative use only. Effects are not listed in any priority). 

DREDGING 	 TRUCKING 
(Wet Fill) 	 (Dry Fill) 

Visual -3 -3 
Noise -.1 -4 
Dust -1 -5 
Revegetation +5 +3 
Quarantined -4 
Duration -1 -5 
Traffic -1 -5 
Safety -3 -5 
Foreshore 4 - - 
Quality of fill +4 +3 
Aquatic fauna 3 0 
Turbidity -5 0 
River management +4 0 
Flood Control +4 0 
Riverbed -3 0 
Leachates -2 0 
Compaction +2 0 
Embayment _Q 

Net Tally -7 -26 
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Thus this preliminary, professional 'balance sheet' showed that the environmental 
and social impacts of landfill are far less with dredging than with trucking. In the 
workshops held as part of this PER participants were asked to complete similar 
"balance" sheets. With different methodologies, they came to the same conclusion. 

Having completed investigations into about 100 issues for this PER, it is now clear 
that the environmental and social impacts of the two alternatives overwhelmingly 
both favour dredging. We had little doubt at the beginning of this PER that the 
environmental impacts would be satisfactory for dredging. However, we did have 
some early concern that well-meaning residents could be quick to be. prejudiced 
against dredging of the much-loved Swan River. 

It is therefore one of the outstanding results of this PER to find such overwhelming 
and near-total community support of dredging. This will be of value in total planning 
of the river for projects of non-commercial, community value which transform an 
inherited liability into a community asset. 

Only one other alternative remains. That of doing nothing. For future planning and 
use of the area both at a local community and regional level this is simply not a 
viable option. The potential resource is at present a liability, and it must be 
improved to match the quality assets of the Swan River. 

The site has the potential to offer a vital resource of approximately "natural" 
riverside garden environment in an important, near-city area of Perth. 

The site at present is extremely degraded environmentally. The final result of the 
proposed development will be, by contrast, an attractive recreational facility with 
native vegetation and landscaping producing a harmonious river foreshore 
environment. The development process itself has been designed to minimise both 
environmental and social impacts. At the completion of the development a 
relatively simple management program will ensure that the environmental 
improvements are retained, with harmonious land use for compatible recreational 
and conservation purposes. 

In summary, the proposal of this PER is to change a major environmental liability 
into a major environmental and community asset. 
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9. SUMMARY OF COMMITMENTS BY PROPONENT 

A draft of this PER was submitted to the Bayswater City Council in mid-January. 
This draft was closely examined, with the consultants, at an Advisory Committee 
meeting on January 30 which recommended its adoption at the Special Council 
Meeting to be held on February 4. 

The proponent makes commitments with regard to potential environmental problems, 
so as to either avoid or minimise the problem or correct it if it occurs to any 
significant extent. 

As a result of deliberations held on the draft PER the following commitments were 
made by the proponent, the City of Bayswater, who will be responsible for all work 
undertaken, in consultation with and to the satisfaction of other Authorities as 
follows: 

1 WATER AUTHORITY OF WESTERN AUSTRALIA 

The present conditions of licence of the bore will be met. 

2 SECWA 

Construction and maintenance work near the gas pipe-line easement will be carried 
out consistent with SECWA requirements, viz: 

	

2.1 	No building construction work i.e. toilet blocks, barbecues, etc. shall be 
located within five meters of the registered SECWA easement. 

	

2.2 	No vibratory compaction equipment shall operate within 20m of the pipeline. 

	

2.3 	Any heavy earthmoving machinery crossing the alignment of the pipeline 
during filling operations must do so using temporary paved access ways, the 
details of which shall be submitted to SECWA for approval prior to 
construction commencing. 

	

2.4 	No tree planting should be carried out on the SECWA easement nor within 3m 
of the pipeline. 

	

2.5 	No barbecues or storage of flammable substances shall be permitted within 
the 5m easement. 
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3 DEPARTMENT OF MARINE & HARBOURS 

The dredging plant will be fitted with navigation and warning devices to the 
satisfaction of the Department of Marine & Harbours. 

4 SWAN RIVER TRUST 

Category A: General 

The Swan River Trust will continue to have a membership and voting rights of two 
representatives on the City of Bayswater Foreshore Advisory Committee, whose 
regular meetings will provide opportunities for the Trust to be kept advised formally 
of progress on the entire Riverside Gardens project, and which will allow the Trust 
to assist and play an active role in responsible development of this important area. 

Category B: Specific tasks. 

A number of commitments are made by the City of Bayswater (see below) where 
detailed design and engineering and work controls cannot be specified either at this 
stage or until work commences. For example, some actions will depend on the 
weather conditions and rainfall, and optimising the work and minimising 
environmental impact will be assisted by flexibility. 

For all these commitments, the City of Bayswater provides the broad commitment 
to carry out such broad classes of work, as indicated below, to the satisfaction of 
the Swan River Trust, as being the State Government authority charged most 
directly with responsibility for the Swan River and its immediate involvement. 

River-bank stability 

Dredging design will broadly follow the guidelines: 

From RL 0 down to RL -1.0 
	

10 horizontal to 1 vertical slope 

From RL -1.0 down to RL -2.0 
	

7 horizontal to 1 vertical slope 

From RL -2.0 to bottom dredging 	 4 horizontal to 1 vertical slope 

Benthic buffer zone 

A buffer zone of approximately lOmetres from the foreshore will be maintained, 
except in the embayment area. 
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Dredging deDth 

As a general guideline, and with due regard to the present irregularity of the 
riverbed, dredging will take approximately imetre of sandy material from the 
bottom while evening up the existing riverbed to an RL of AHD, -4.0 to -4.5m 
approximately. 

Dredging length 

Dredging will extend approximately from the prolongation of Mime Street in the 
west to approximately the prolongation of Epson Avenue in the east. 

Extension of dredging 

Any extension of dredging will be to the east (upstream), where the river shallows 
over a thick sandy bed. 

Navigation dredging 

Extension of dredging will assist navigation, and will be carried out in consultation 
with the Department of Marine and Harbours. 

River "holes". 

The present riverbed has "holes" of concern to the Swan River Trust. While such 
"holes" below the dredging depth of -4.25m cannot be infilled during dredging, the 
general thrust of dredging will be to produce a level bottom, with gentle gradients at 
the upstream and downstream terminations. At the upstream, the river slope will be 
left as no steeper than 1 in 10 longitudinally. At the downstream, any new slopes will 
be no steeper than 1 in 10. 

Existing River Use 

Where appropriate, sufficient portions of dredge pipes will be located on the riverbed 
to permit river passage and to minimise interference with existing river use by water 
craft. 

Timing of Project 

The work will be undertaken during late autumn and winter months, which is the 
environmentally optimum period. 
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Bund Construction 

The area to be covered with dredged fill will be isolated by constructing a temporary 
sand bund around the perimeter of the area. The area will be further divided into 
cells by subsidiary bunds as the work proceeds. 

Bund location 

The riverside boundary of the main bund will be located as an extension of the 
existing slope, on the rubbish and not on the immediate foreshore. 

Bund stability 

The sides of the bund will be treated by methods such as hydromuiching. 

Final bund treatment 

At completion, the bunds will be merged into the landscaping, in accordance with the 
landscape Master Plan when detailed design is completed. 

Settling ponds 

At least two settling ponds will be provided. 

Turbidity 

Overflow from settling ponds will be via steel outlet pipes, discharging settled water 
below river level. Nominal settling time will be several hours. 

Monitoring of turbidity 

Should signs of excess turbidity appear in the discharge water, so that spoil is being 
excessively lost from the site, the settling ponds will be increased to allow longer 
settling times. 

Discharge of waste waters 

Discharge of waste waters into the river will be below river level, with scouring 
minimised if necessary by temporary protective concrete or other cladding at the 
outfall. 
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Foreshore 

The existing foreshore will be left basically in its present state except in the area of 
the embayment. Minor cosmetic work such as removal of litter will be undertaken in 
conjunction with the community after completion of this project. 

Construction of embaymént 

a 	All surface rubbish together with vegetation will be stripped from the site 
prior to dredging, and relocated. 	 - 

b. 	The perimeter bund adjacent to the embayment area will be constructed prior 
to any dredging work commencing. 

C. 	Any subsurface rubbish will be removed by dry excavation, utilising 
conventional earthmoving equipment. Rubbish of a minor extent will be 
buried on site prior to dredging work commencing. Any larger items of 
rubbish encountered such as old car bodies will be removed from the site. 

d 	All useful topsoil from the area will be stripped and stockpiled for subsequent 
reuse. 

e. 	The dredging of the embayment area will establish a gentle 1:10 beach slope. 

Tree preservation 

- 	All substantial existing trees will be preserved with the exception of one in the 
embayment area. The major bund will be constructed so as to exclude fringing trees 
from direct contact with wastewater and spoil discharges. 

Tree planting 

As part of the final landscaping design, approximately. 1,000 native trees and shrubs 
will be planted. 

Avon Descent 

As far as practicable, specific arrangements will be made for Avon Descent 
participants in 1991 to have additional use of Hinds Reserve, if this project appears 
likely to interfere with the normal program. 
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Bayswater Sea Scouts 

As far as practicable, minimum interference will occur with Sea Scouts and other 
traditional uses of the foreshore area to the west of the site 

Dust 

The top surface and exposed outside banks of the bund will be seeded to minimise 
any temporary dust problem. 

Nutrients 

After dredging and landscaping are complete, at an appropriate time soil analysis 
will be carried out as part of the landscaping design, to optimise nutrient selection 
and planning. 

Community Information 

The City will continue its present program of informing the community about the 
development of Riverside Gardens. 

Information Signs 

The City will erect informative signs to maximise both community understanding of 
the project and its purposes, and to assist in safety. 

Safety 

Vehicular access will remain restricted and pedestrian access will be strictly 
managed and monitored during the works for safety reasons. 
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APPENDIX ONE 

GUIDELINES FOR PUBLIC ENVIRONMENTAL REVIEW 

These guidelines are prepared for the Public Environmental Review (PER) for the proposed Riverside 
Gardens (West) Dredging and LandfilVreclamation, King William Street, Bayswater. 

These guidelines are issued as a checklist of matters which the Environmental Protection Authority 
considers should be addressed in the PER. They are not exhaustive and other relevant issues may 
arise during the preparation of the document, these should also be included in the PER. 

The form of the document is a matter for the proponent and the consultant, however, a sample of 
subject headings is attached. 

A copy of these guidelines should appear in the PER. 

	

1. 	 SUMMARY 

It is desirable to provide a brief summary of: 

salient features of the proposal; 
alternatives considered; 
description of receiving environment and analysis of potential impacts and their significance; 
environmental monitoring, management and safeguards and commitments thereto; and 
conclusions. 

	

2. 	 INTRODUCTION 

The PER should include a brief explanation of the following: 

identification of the proponent and responsible authorities; 
background and objectives of the proposal; 
brief details of, and timing of the proposal; 
relevant statutory requirements and approvals; and 
scope, purpose and structure of the PER. 

	

3. 	 NEED FOR THE DEVELOPMENT 

The PER should briefly examine the justification for the project and the costs and benefits (in the 
broad sense) at local and regional levels. For example, the following items should be covered: 

the proposed development should be consideredwithin the context of local and regional 
requirements; 
benefits to the community of the project; and 
how this proposal fits into any overview or regional plan for future development. Include discussion 
of proposed future stages. 

EVALUATION OF ALTERNATIVES 

A discussion of alternatives to the proposal as well as the "do nothing" option should be given. This 
discussion should also briefly consider various components of the project and their implications. In 
this way the rationale for not choosing certain alternatives should be clear. 

DESCRIPTION OF PROPOSAL 

The PER should include details of: 

overall concept; 
location and layout; 
proposed land uses, land tenures and a clear distinction between boundaries of private and public 
land (as it applies). 
regional and local planning context 
infrastructure 
access; 
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1. 	 SUMMARY 

It is desirable to provide a brief summary of: 

salient features of the proposal; 
alternatives considered; 
description of receiving environment and analysis of potential impacts and their significance; 
environmental monitonng, management and safeguards and commitments thereto; and 
conclusions. 

2. 	 INTRODUCTION 

The PER should include a brief explanation of the following: 

identification of the proponent and responsible authorities; 
background and objectives of the proposal; 
brief details of, and timing of the proposal; 
relevant statutory requirements and approvals; and 
scope, purpose and structure of the PER. 

3. 	 NEED FOR THE DEVELOPMENT 

The PER should briefly examine the justification for the project and the costs and benefits (in the 
broad sense) 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 
requirements: 
benefits to the community of the project; and 
how this proposal tits into any overview or regional plan for future development. Include discussion 
of proposed future stages. 

EVALUATION OF ALTERNATIVES 

A discussion of alternatives to the proposal as well as the do nothing option should be given. This 
discussion should also briefly consider various components of the project and their implications. In 
this way the rationale for not choosing certain alternatives should be clear. 

DESCRIPTION OF PROPOSAL 

The PER should include details of: 

overall concept: 	- 
location and layout: 	 - 
proposed land uses, land tenures and a clear distinction between boundaries of private and public 
land (as it applies). 
regional and local planning context 
infrastructure 	 - 
access: 



auxiliary services (e.g. power, water, and sewerage); 
source of water for imgation; 

' extent of dredging; 
disposal/use of dredged material; 
extent of reclamation; 
bund wall constniction and protection; 
proposed land uses on reclaimed area (link with point above); 
turbidity created by dredging both during dredging and during discharge of material; 
drainage of reclaimed area; 
control and staging of project; 
operation during and after construction; 
projected life of the project. 

6. 	 EXISTING ENVIRONMENT 

The PER should provide an overall description of the environment and an appraisal of physical, 
ecological and social systems likely to be affected by the proposal. The PER should then concentrate 
on the significant aspects of the environment likely to be impacted by the development Only the 
processes, habitats, resources, potential resources, communities and individuals 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, models or diagrams should illustrate and 
synthesize the interactions between the processes. 

The following matters should be addressed: 

Physical: 

geology and geomorphology; 
soils; 
methane gas concentrations; 
bathymetry; 
hydrology, including existing groundwater quality and direction of flow; 
existing private groundwater use; 
river hydrology, including the stability of the bed and bank of the river: 
flood characteristics; 
existing drainage from development site and role of the Bayswater Main Drain; and 
sediment movement. 

Biological: 

Terrestrial and aquatic 
flora: and 
fauna: 

Human: 

land use, including past land uses, land tenure and zoning; 
road systems and traffic; 
landscape: 	 - 
public access: 
boating patterns: 
any historical, archeological and ethnographic sites; and 
existing adjacent land use, with particular attention being paid to the influence of this on the project. 

This sub-section should provide a description of the community affected by the project. 

The PER should, where appropnate, take cognisance of any other similar developments proposed for 
the general area. 



7. 	 PUBLIC PARTICIPATION AND CONSULTATION 

A description should be provided of the public participation and consultation activities to be 
undertaken by the proponent in prepanng the PER. This section should describe the activities 
undertaken, the timetable for activities, the groups or individuals involved and the objectives of the 
activities. A summary of concerns raised should be documented. This section should be cross 
referenced with section 9 which should clearly indicate how each of these concerns has been 
addressed. 	 - 	 - 

8. 	 ENVIRONMENTAL IMPACTS 

This is the most important part of the PER and the result should show the overall effect on all relevant 
aspects of the ecosystem and social surroundings of the location during and after construction. 

The overall and incremental impact of the development on the local community and neighbours 
should be examined and described. 

The objective is to take an overview of the elements of the system involved and the external factors 
with which they interact. This should include an assessment of the resilience of the systems identified 
in section 6, to natural and people induced pressures. Impacts should be quantified where possible. 
Criteria for making assessments of their significance should be outlined. 

The following potential environmental impacts should be included: 

dredging and spoil disposal including disposal sites, site selection and impacts and spoil 
contaminants (if applicable); 
wastewater disposal: 
impact on the biota as a result of suspended solids plume and alteration of habitat; 
impact of final bathymetry on river water quality; 
stability of final proposed dredge channel profile; 
changes in water chemistry; 
modification of foreshore and impact on river bank erosion: 
increase in human pressure on the foresháre area and nearby bird sanctuary; 
drainage: 
vegetation clearing required for the project; 
land stability; 
leaching potential of tip and management of leachates; 
disposal of rubbish taken from embayment; 
impact on groundwater quality: 
impact on availability of groundwater to private users; 
impact of temporary retaining bunds; 
odours; 
noise - relevant to project construction and increase in traffic during and after project construction; 
dust - pre and post construction management; 
services, that is, power, water, and sewerage; 
access (road and pedestrian); 
landscape aesthetics; 
effect on the local community and facilities: and 
construction and operational workforce. 

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

9. 	 ENVIRONMENTAL MANAGEMENT 

An environmental management programme should be described on the basis of, and cross 
referenced to, the synthesis of potential environmental and social impacts. 

The purpose of the overall management programme is to demonstrate the manner in which potential 
environmental and social impacts can be ameliorated. 

Authorities responsible for management should be clearly identified as should management 
administration, costs and funding. 



Elements of monitoring and the 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. 

Procedures for reporting the results of monitoring and management to appropriate authorities should 
be given. 

It is important that specific commitments are given to all components and procedures of the 
management programme. 

10. 	 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 

11 	 SUMMARY OF COMMITMENTS BY PROPONENT 

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 (d) to whose satisfaction 
the work will be carried out. 

12. 	 REFERENCES 

All references used in the PER should be listed. 

13 	 APPENDICES 

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

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

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



APPENDIX TWO 

Bayswater Foreshore Advisory Committee 

Members 

Cr K Hames 
Cr L Piggott 
Cr M Sabatino 
Cr W Morrow 
Mr R K Sproat 
Mr C Chalmers 
Ms V Humphrey 

Invited Guests 

Mr Eric Singleton 
Mr Peter Singleton 
Ms Linda Taman 	- 
Ms Marlene Robinson 
Mr Kingsley Dixon 

(Chairman) 

(Director of Planning & Development Services) 
(representative from Swan River Trust) 
(representative from Swan River Trust) 

(representative - Bayswater Greenwork) 
(representative - Bayswater Ratepayers Association Inc) 



APPENDIX THREE 

Community Groups Invited to the Workshops 

Australian Conservation Foundation 
Aquatic Council 
Barefoot Waterski Association 
Bassendean Preservation Group 
Bayswater/Meltham RSL 
Bayswater Ratepayers Inc 
Bayswater Bassendean Horticultural Society 
Bayswater Art Society 
Bayswater Playgroup 
Bayswater Organisation of Loan Toys 
Bayswater Greenwork 
Bedford RSL 
Boating Industry Association 
Canoe Association 
Civilian Maimed & Limbless Association 
Clean Waterways Coalition 
Conservation Council 
Country Womens Association 

- Foreshore and Waterways Protection Council 
Friends Club 
Greenforce 
GreenPeace 
Lions Club of Morley 
Maylands, Residents & Ratepayers Association 
Morley & Districts Business Association 
Morley Districts Apex Club 
Morley Community Association 
Noranda Ratepayers Association 
People for the Peninsula 	- 
Rivergreens 
Rotary Club of Morley 
Swan Jaycees 
Waterski Association 
Wetlands Conservation Society 
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