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EXECUTIVE SUMMARY

The Christian Brothers own two adjoining properties in Manning in the form of
the Clontarf Campus and East Clontarf. The properties are located to the east
of Waterford and extend to Manning Road, Centenary Avenue and along the
Canning River to Centenary Park. East Clontarf and Clontarf Campus are the
last of the Christian Brothers' freehold land holdings in the Manning area.

The Christian Brothers have conducted an extensive consultation process as
the first stage of the proposed development of East Clontarf. Development is
proposed in accordance with current zonings. The development of East
Clontarf is planned as part of the Christian Brothers' strategy to fund:

. The rehabilitation of the East Clontarf wetland
. The maintenance of Clontarf Campus following its planned handover to the
Nyoongar community
. A number of Christian Brothers program and projects
Estill & Associates Pty Ltd was engaged by the Christian Brothers to facilitate
and document the stakeholder and community consultation process. The
process was completed as a pre-requisite to the proposed subdivision
process.

The aim of the consultation process was to seek stakeholder input to the
development of the site. In particular, stakeholder views were sought on the
form and treatment of the wetland, the Canning River foreshore and the
interface of the development with the Clontarf Campus and the local
community. Community and stakeholder input played a significant part in the
preparation of the draft development plan for the site.

Participants in the consultation process included relevant local and state
government stakeholders, the Clontarf Campus community, local residents and
interest groups, the Swan River and Swan Coastal Plains Native Title Claimants
group and other Aboriginal stakeholders.
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Consultation incorporated stakeholder meetings and workshops, a site visit
with relevant local and state government agencies, a community workshop and
workshops with the native title claimant group. The consultation methodology
encouraged stakeholders to actively participate in the consultation process.

The consultation process identified a number of key issues for consideration by
the Development Project Team. Major issues identified included:

Environmental considerations including preservation and enhancement of
the wetland
Preserving and enhancing the Canning River foreshore in a sustainable way
Integration of the development landscape with Clontarf Campus
Harmonious integration of the residential development with the river and the
wetland
Safe access to the development from Manning Road and Centenary Avenue
Cultural considerations associated with the native title claim associated with
the Canning River and its tributaries

Stakeholder support was received for the residential development concept
provided it ensures harmonious integration of the development with the
wetland and river foreshore and occurs in a way which:

Preserves and maintains the Canning River foreshore in its natural state;
Rehabilitates and maintains the environmental function and value of the
wetland;
Minimises open water as part of the wetland, maintains water quality and
removes and replaces exotic plant species with local Indigenous species;
Preserves existing trees, particularly along Manning Road and in the vicinity
of the foreshore; and
Maximises the historical value of Clontarf campus.

In addition to the above, discussions with the Clontarf Campus community and
the Swan River and Swan Coastal Plains Native Title Claims Group agreed to a
rationalisation of the campus boundary to include the Chapel and existing
houses on the Clontarf Campus.
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Having conducted the consultation process it is apparent that:
The outcomes of the consultation show sufficient stakeholder support to
lodge a development application;
The continued involvement, advice and support of all key local and state
government stakeholders is needed to address the remaining issues and
finalise the development concept;
The continued input and involvement of the Clontarf Campus community
is needed in the landscaping and design of the wetland and interface with
the Clontarf Campus; and
Ongoing information on the progress of the development be made
available to the various project stakeholders, in particular local and state
government agencies and the Clontarf Campus community.
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1. INTRODUCTION
The Christian Brothers own two adjoining properties in Manning.

The

properties are known as East Clontarf and Clontarf Campus. The properties
are located to the east of Waterford and extend to Manning Road, Centenary
Avenue and along the canning River to Centenary Park. East Clontarf and
Clontarf Campus are the last of the Christian Brothers' freehold land holdings
in the Manning area.

The Christian Brothers have made a decision to develop East Clontarf.
Development will occur in accordance with current residential zoning. The
development of East Clontarf is planned as part of the Christian Brothers'
strategy to generate funds for the ongoing maintenance of Clontarf Campus as
well as other community services provided by the Christian Brothers in both
Western Australia and South Australia.
As part of the development of East Clontarf, the Christian Brothers engaged the
community in an extensive consultation process. The Christian Brothers
recognise the planning environment and the need to engage local stakeholders
to facilitate the planning process and to ensure that planning needs of the City
of South Perth and other relevant government Authorities are met. In addition,
the Christian Brothers recognise Aboriginal spiritual and cultural links with the
East Clontarf site as well as the interests of the local community.

Estill & Associates Pty Ltd were engaged by the Christian Brothers to facilitate
and document the stakeholder and community consultation process. The aim
of the consultation process was to seek stakeholder and community's views on
the development of the site, in particular, their views on the form and
treatment of the wetland, the Canning River foreshore and interface of the
development with Clontarf Campus. Community and stakeholder input played
an integral part in the preparation of the draft development plan for the site.

This document reports the findings of the community consultation process
completed as a pre.requisite to the proposed sub-division application for East
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Clontarf under the Metropolitan Region Scheme (MRS) and the City of South
Perth Town Planning Scheme (IPS).

2. CONSULTATION RATIONALE

The Christian Brothers believe that community consultation is an important
element in the proposed development of East Clontarf. While owned in
freehold by the Christian Brothers, the Christian Brothers acknowledge that the
decision to develop the site is a decision which affects the interests of the local
community. In particular, local government, state government, environmental
groups, the Clontarf Campus community and other local Aboriginal people
have special interests in the East Clontarf site.

The Christian Brothers recognise the diverse viewpoints of the community and
believe that it is important that the community have the opportunity to
participate in the decision making process. Providing this opportunity allows
the community to express their views and influence the decisions that affect
them. Decisions that are reached through a consultative process carry greater
credibility in the community and expect to result in a better outcome for
everybody concerned.

The consultation process undertaken by the Christian Brothers in the
preparation of development plans for the East Clontarf site has allowed them
to take into consideration wider sources of information and perspectives. At
the same time, it has enabled the community to provide input and contribute
to the preparation of draft development plans that take into account the
aspirations of the local community.
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3. THE PROJECT STRUCTURE

The project was structured around four key groups working collaboratively to
provide input and comment on the proposed development of East Clontarf.
Figure 1 below shows the project structure adopted.

I
TECHNICAL STAKEHOLDERS
City of South Perth
Dept Environmental Protection
Water & Rivers Commission
Swan River Trust
Department for Planning & Infrastructure
City of Canning

CHRISTIAN BROTHERS AND
EAST CLONTARF DEVELOPMENT
PROJECT TEAM
Project Managers
Town Planners
Consultation Consultants
,igQther Project Consuljj±s-

ABORIGINAL
COMMUNITY
Clontarf Campus Directors
Native Title Claims Groups
Other local Aboriginal
people

LOCAL COMMUNITY
Local Residents
Environmental Groups
Other interest groups

FIGURE 1 - CONSULTATION PROJECT STRUCTURE
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A Development Project Team was created comprising professional and
technical experts to assist in the formulation of a well development plan for
East Clontarf. The Project Team provided a wide range of expertise including:
Project management
Community consultation
.

Town planning
Environmental management
Civil engineering
Other specialists as required

The Development Project Team comprised representatives of the Christian
Brothers, Richard Noble & Co (Project Managers), Development Planning
Strategies (Town Planners), Estill & Associates Pty Ltd (Public Consultation
Consultants) as well as technical specialists such as environmental,
engineering, geotechnical and ethnographic consultants. The Development
Project Team worked together to ensure that appropriate consultative
mechanisms and practices were put in place and that feedback and
information obtained from technical and other stakeholders was taken into
consideration in the preparation of development plans for East Clontarf.

Technical Stakeholders

include all key local and state government

stakeholders. Technical stakeholders participating in the consultation process
included representatives from the City of South Perth, the Department of
Environmental Protection, the Water & Rivers Commission, Swan River Trust,
Department for Planning & Infrastructure and the City of Canning.

The Aboriginal Community included representatives of the Clontarf Campus
Community (Clontarf Campus Directors Management Group), representatives
of the Combined Swan River and Swan Coastal Plains Native Title Claims
Group and other identified local Aboriginal people. The Aboriginal community
provided information relating to Aboriginal spiritual and cultural links with the
East Clontarf site as well as input to preferred treatment of the Canning River
foreshore, the wetland and interface of the East Clontarf development with
Clontarf Campus.
East Clontarf Development Consultation
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The Local Community comprised interested local residents, environmental
groups and other interested members of the local community. The local
community provided input and ideas for consideration in the development of
the form of public facilities for inclusion as part of the proposed development
of the East Clontarf Site.

4. KEY CONSULTATION ISSUES

The Christian Brothers have made a public commitment to the eventual
transfer of freehold title for Clontarf Campus to the Aboriginal Community.
Clontarf Campus is located on the western side of East Clontarf. The freehold
title to the Clontarf Campus will be transferred to a Trust body of appropriate
Nyoongar people, duly formed and incorporated in a manner determined and
agreed by the Christian Brothers and the Nyoongar community.

The handover of the Clontarf Campus was not the subject of the consultation
process undertaken. However, the handover and development of the East
Clontarf site are interrelated.

The Christian Brothers have made a

commitment to assist with funding the ongoing maintenance of the campus
following the handover. The development of East Clontarf will generate funds
to enable the provision of this financial assistance.

While the handover of Clontarf Campus was not included in the scope of the
consultation undertaken, discussions with the Clontarf Campus community,
the Combined Swan River and Swan Coastal Plains native Title Group and
other local Aboriginal stakeholders, had a strong focus on the issue. The
future ownership of Clontarf Campus by the local Aboriginal community is
important to the Aboriginal people and was viewed by them as an important
issue in discussing the future development of East Clontarf.
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5. CONSULTATION METHODOLOGY
A Consultation Plan which was developed to assist with the coordination and
management of the community consultation process for the future
development of the East Clontarf site. The Plan focussed on the proposed
consultation process which incorporated stakeholder meetings and workshops,
a community workshop and workshops with local native title claimant groups.
The plan outlined the consultative mechanisms to be used to engage the local
community as active participants in the development planning process.
The consultation methodology was designed to encourage the community to
actively participate in the consultation process and to provide input to the form
and treatment of the wetland, treatment of the Canning River foreshore,
integration of the development with Clontarf Campus and the form of public
open space.

The purpose of the consultation process was explained to all key stakeholder
groups to facilitate the community providing informed input to the decisionmaking process. Background and other information was also provided by a
number of technical experts to ensure that the community was provided with
accurate information on which to base their input and decisions.

The purpose of the consultation was defined as follows:

. Provide information to assist the community to provide informed input to
the proposed development of the East Clontarf site;

. Provide mechanisms through which the community can participate by
providing comment and feedback on the proposed development of the East
Clontarf site;

. Work with the community to develop preferred solutions to identified
concerns and issues associated with the proposed development of the East
Clontarf site; and

East Clontarf Development consultation
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Consolidate representative stakehoider and local community input and to
consider this in the finalisation of development concepts.

The key objectives, as determined by the Christian Brothers, for the proposed
development of East Clontarf are listed below:

Development in accordance with current residential zoning;

Development observing statutory processes;

. Rehabilitation of degraded land including the restoration of a wetland area;

Use a proportion of the development return to fund the ongoing
maintenance of the Clontarf Campus;

Development of the East Clontarf site in such a way that promotes
interaction and connectivity with the Clontarf Campus;

Development of the East Clontarf site in such a way that the cultural
significance of the area is enhanced;

Assisting in promoting Aboriginal self determination on the Clontarf
Campus; and

Development of the East Clontarf site to receive optimum return for
Christian Brothers' use/services in both Australia and worldwide.

I
The East Clontarf Development Project Team worked coflaboratively with local
and state government representatives to identify project issues and consider
the different needs and concerns of the respective community and stakeholder
groups. Consultation and communication consisted of:
Meetings with local and state government agency representatives to
inform them of the proposed development and to obtain comment and
feedback on key issues and concerns;
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A workshop with local and state government representatives to consider
development concepts for the East Clontarf site as input to the land use
planning process

Meetings with members of the Clontarf Campus Directors' Management
Group to inform them of the proposed development and to seek input on
the form of the wetland and integration with the campus;

Meetings with members of the Clontarf Elders Working Party and other
local Aboriginal people to inform them of the proposed development and
to seek input on the treatment and form of the wetland and integration
with the campus;

A workshop with the Combined Swan River and Swan Coastal Plains
Native Title Claims Group on the form of the wetland as part of the
development of the east Clontarf site;

A community workshop to share information and obtain community
input and ideas for consideration in the development of the form of
public facilities for inclusion as part of the proposed development; and

Feedback Sheets as an alternative means of community/stakeholder
input.

Figure 2 on the following page summarises the consultation methodology
applied.
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Identify Key Stakeholders
I

I

STAKEHOLDER MEETINGS
Clontarf Campus.
Local GovernmenN-....
and oCalAbOngIfl_>
Agency
Community

State Government
Agencies

Site Visit
with Local and State Government Agencies
'rr

Workshop with Local and State Government Agencies
to consider development concepts for the East Clontarf site as input to the land use planning
process.
4 July 2002

Workshops with Combined Swan River and Swan Coastal Plains Native Title Claims Group
5 August 2002 and 7 October 2002

"V

Community Workshop
6 August 2002

"V

Meeting with Clontarf Campus Directors' Management Group
9 August 2002

"V

Other Stakeholder Meetings

Prepare Consultation Report

Consider Feedback for inclusion in Development Design

FIGURE 2: CONSULTATION METHODOLOGY
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5.1

Identification of Key Stakeholders

Key stakeholder groups were identified by the Christian Brothers and the East
Clontarf Development Project Team.

Key stakeholder groups identified

included:

Clontarf Campus community;
Local Aboriginal people;
Swan River and Swan Coastal Plains Native Title Claims Group;
Local Government;
State Government;
Local member of Parliament;
Interested environmental and conservation groups;
Local residents; and
Other interested groups.

As consultation with the various groups proceeded, key stakeholders were
more clearly identified.

Many of the meetings identified individual

stakeholders whom it was considered important to involve in the consultation
process. All feedback regarding project stakeholders was considered and
where appropriate, followed up by the East Clontarf Development Project
Team.

5.2

Stakeholder Meetings

Representatives from the Christian Brothers and the East Clontarf Development
Project Team met with a number of key government, Clontarf Campus and
other stakeholders to inform them of the proposed development and to present
and discuss specific issues relating to the proposed development of East
Clontarf.

The purpose of these meetings were to advise of the Consultation process
being undertaken and to discuss key development issues that may impact on
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the individual stakeholder groups. Where appropriate, these meetings were
also used to obtain advice on specific issues and agree on possible items of
negotiation as part of the development process.

At these meetings, background information was provided including ar
explanation of what was planned for the site and issues impacting upon
development.

Meetings were held with:

Clontarf Campus Elders Working Party
Clontarf Campus Directors' Management Group
City of South Perth
City of Canning
Department of Environmental Protection
Water & Rivers Commission
Department of Planning & Infrastructure
Bush Forever
Technology Park
Other local Aboriginal Stakeholders

The local MLA, Phil Pendall, was also invited to attend a meeting to discuss the
proposed development. Estill & Associates informed him of the proposed
development and the consultation process to be undertaken.

Given this

information, Mr Pendall felt that it was not necessary to meet with the East
Clontarf Project Team. He advised that he would like to be informed of
progress throughout the consultation period. He was provided with updates at
various intervals throughout the consultation process.

The purpose and outcomes of the above meetings is presented in Sections
5.2.1 to 5.2.6 below.
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5.2.1 Meeting with Clontarf Elders Working Party
The Clontarf Elders Working Party is a party of Nyoongar Elders formed to
prepare for the future management of the Clontarf Campus. The Clontarf
Elders Working Party was formed with the assistance of the Metropolitan
Nyoongar Council of Elders. The formation of the Clontarf Elders Working Party
was a part of the strategy put in place to work towards achieving the handover
of the Clontarf Campus to the Aboriginal Community. The party has 8
members.

The Clontarf Elders Working Party is currently in recession. However, as the
members of this Party are respected Aboriginal elders, the Christian Brothers
believed that they would be able to provide the East Clontarf Development
Project Team with guidance and information relating to the spiritual and
cultural significance of the East Clontarf site to the local Aboriginal People.

All members of the CEWP were invited to attend this meeting. Invitations were
sent via the post. The invitations outlined the purpose of the meeting and
explained why the Project Team wished to meet with the CEWP. The invitation
also specified that consultation fees would not be paid for attendance at the
meeting.

Follow.up phone calls were made to confirm attendance.

During the

confirmation process, 7 members of the CEWP advised that they would not
attend the meeting unless they were paid consultation fees. The Project Team
advised these members that attendance was voluntary and the decision not to
pay fees would not be reversed. One member of the CEWP attended the
meeting.

The meeting with the member of the Clontarf Elders Working Party was
conducted on the gth May 2002. The purpose of this meeting was

to inform the

Clontarf Elders Working Party on the development and consultation process
and to seek guidance and in formation relating to the spiritual and cultural
significance of the East Clontarf site to the local Aboriginal People.
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Members of the East Clontarf Development and Consultation Team outlined the
work completed to date and explained the development objectives including
discussion of the findings of environmental, ethnographic and geotechnical
studies already completed for the site and an overview of the Christian
Brothers' commitment to handover the campus to the Aboriginal people.
Specifically, it was explained that development of the East Clontarf site and the
handover of the campus were independent processes in their own right.
However, a portion of the proceeds from development of the East Clontarf site
would be used to fund the ongoing maintenance of the campus following the
handover.

The consultation process including details of identified key

stakeholders and consultation objectives were also outlined.

The consultation and project team was advised that the presentation clarified
the falsity of rumours about the sale of the East Clontarf site. It was previously
believed by some members of the Aboriginal community that the East Clontarf
site had been purchased by Curtin University.

The following issues, concerns and preferences regarding the East Clontarf site
were discussed:

The site should be given to the Aboriginal community so that they
themselves can develop and onsell to fund the ongoing maintenance and
running costs of the Clontarf Campus.
The site should be handed over at the same time and as part of the
Clontarf Campus.
The Aboriginal community should be provided with the opportunity to
prove that they can develop and onsell the land themselves.
The wetland should be retained in its entirety due to its cultural and
spiritual importance to the Aboriginal people.

In addition to the above, it was advised that it would be appropriate that the
CEWP members provide input on an ongoing basis as representatives of the
local Aboriginal community and that it would be appropriate that the East
Clontarf Development Project Team seek comment from a range of Aboriginal
stakeholders and not just the Clontarf Elders Working Party and the Clontarf
East Clontarf Development Consultation
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Campus Directors Management Group. It was advised that many Aboriginal
representatives work independently and it may not be easy to achieve
consensus among the Aboriginal people. It was noted that although some
Aboriginal people are not traditional owners of the land in the area, they should
still be invited to make comment.

Following the meeting, the East Clontarf Development Project Team was
contacted by another member of the CEWP requesting that another
opportunity be provided to meet to discuss the development of the East
Clontarf site. The Project Team agreed to this meeting. This second meeting
was held on the 18th June 2002. Two members, not present at the previous
meeting, attended. The format of this meeting was similar to the first with the
same presentations given.

Discussion focussed on issues associated with the Clontarf Campus Handover.
Key issues raised regarding development of the East Clontarf site are listed
below:

Concern at the lack of places for Aboriginal people.
The significance of the East Clontarf site to the Aboriginal community, in
particular, the significance of running water.
Concern at surrounding the campus with "white man's culture".
Request for information on how the Christian Brothers would assist with
the development objectives impacting on the Aboriginal community.
A desire to see an educational facility incorporated in the wetland with
more native flora.
Confirmation of whether the Christian Brothers would consider
opportunities for the Aboriginal community to buy the East Clontarf land
through the Indigenous Land Council or Aboriginal Lands Trust.
A view that nobody is listening to the "black fella's" way.
A request that the Christian Brothers consider giving the East Clontarf
site to the Aboriginal community otherwise "the Aboriginal spirits can't
walk straight."
A desire to include Aboriginal people in the development of the wetland.
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5.2.2 Meeting with Clontarf Campus Directors Management Group
The Clontarf Campus Directors Management Group (CCDMG) comprises the
Directors of seven organisations residing on the Clontarf Campus. The
CCDMG includes the Directors of the following organisations:

Organisation
Marr Mooditj Foundation:

Service
Provides TAFE and tertiary level training
programs in Community Health Work for
Aboriginal adults

Aboriginal Music Corporation

Provides accredited courses in music

(Abmusic)

education for Aboriginal post-secondary
students

Clontarf Aboriginal College

Provide secondary education courses for
Aboriginal students

Dumbartung Aboriginal

Undertakes related cultural advocacy

Corporation
Lance Chadd Tjyllyungoo

Artist in residence

Lake Jaspar Aboriginal

Provides a program based in the Nannup area

Project

for young Aboriginal repeat offenders

Clontarf Football Academy

Provides football coaching and training for
young Aboriginal people

The meeting with the CCDMG was held on the 9 May 2002 and followed the
same format as the meetings with the CEWP. The same presentation was
made by members of the East Clontarf Project Management Team and the
same background and other information provided.

The purpose of this meeting was to in form the Clontarf Campus Directors
Management Group on the development and consultation process and to seek
guidance and in formation relating to the spiritual and cultural significance of
the East Clontarf site to the Clontarf Campus community.
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The CCDMG presented their views on community consultation, development of
the site, the wetland area and Clontarf Campus issues. The views presented
are summarised below:

Community Consultation
Members of the Directors Management Group advised that they consider that
Elders in their community need to be consulted. They were concerned that due
to the current recession of the Clontarf Elders Working Party, they didn't
actually have a working group of elders which are representative of their
interests as a community. It was advised that the Christian Brothers would
need to reinstate the Clontarf Elders Working Party. They were also concerned
that some former members of the Elders Working Party had not been formally
advised of its recession.

There was widespread concern that to date the Clontarf Campus community
had received mixed messages from the Christian Brothers in relation to the
handover of the campus and the East Clontarf site. Most of the campus
representatives believed that the East Clontarf site was being handed over with
the campus.

As far as consultation with representatives from the Clontarf Campus, the
group believed that it was more important to consult with the three largest
organisations on the campus as they will most likely be the most affected
organisations.
Development of the Site
All members of the Directors Management Group agreed that they would prefer
the East Clontarf site to be handed over along with the campus. The Director of
Dumbartung advised that Dumbartung would not participate in any further
consultation activities.
The Campus Directors advised that they would like to know the proposed
development timetable.
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Wetland Area
There was widespread concern regarding the development of the East Clontarf
site due to the existing wetland area. There was unanimous agreement that
development can not occur around the wetland. The wetland should be
retained and restored as a fully functioning wetland. There was concern that
even if the wetland was retained that as soon as housing was constructed
around it, wildlife would not utilise it and move on. This would not be
acceptable to the Aboriginal community.
They believe that the wetland area has significant cultural and spiritual value
and should be retained by the Aboriginal Community for their use. There was
concern that there are not many wetland areas left in the Perth area. It is most
important to the Aboriginal people that the purpose of the wetland be retained.

Clontarf Campus Issues
The group advised that Clontarf College is expanding due to increased
confidence in the college by young Aboriginal people. Retention of the college
and the campus is very important to the Aboriginal people. The group believe
that it would be appropriate to construct accommodation on the East Clontarf
site for Aboriginal people attending the campus and that the site could allow
the campus to expand. They advised that Aboriginal people currently
attending the campus stay in Motels in Belmont which means that money is
being put into external businesses when in fact the campus could provide
accommodation and retain funds.
There is concern that development may have an adverse effect on
organisations on the campus.
The Campus Directors advised that they would like the Christian Brothers to
provide them with a firm position on where they stand in regard to funding and
development of the East Clontarf site so that they can discuss future funding
prospects with ATSIC and other funding organisations.
In response to the above request, the Christian Brothers subsequently wrote to
the Campus Directors stating their position regarding the campus handover
and ongoing funding.
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5.2.3 Meetings with the City of South Perth and City of Canning
In recognition of the planning environment and the need to engage local
stakeholders to facilitate the planning process, the East Clontarf Development
Project Team met with the City of South Perth and the City of Canning. These
meetings were conducted to inform the Local Authorities of the proposed
development and to ensure that their planning needs were understood and
met.

The Project Team met with four representatives from the City of South Perth.
This meeting was held on the 3 May 2002. The purpose of this meeting was to
discuss the proposed development of the Christian Brothers' East Clontarf
site and seek input from City of South Perth on the development, process
expectations and needs.

The City of South Perth advised:

The need to consider the System 6 Report —* Bush Forever and Coastal
Lakes Report
The need to protect the significant Swan habitat on the river foreshore in
the area.
The importance of investigating and testing for Pine contaminants on the
site
The importance of the wetland and the need to retain and enhance its
function
The existing drainage easement may be lifted as part of the new drainage
scheme.
Preference for development in accordance with current Town Planning
Scheme zoning
The need for consultation with the Department of Environmental Protection

The City of South Perth advised that they would like to participate in the
concept development. They also advised that a Public Environmental Review
(PER) or Consultative Environmental Review (CER) may be needed as part of
the development application. They advised that they thought that the Project
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Team's approach to development and consultation seemed appropriate from
their perspective and it was agreed that a formal approach was not required.

The City of South Perth further advised that they would like to participate in a
workshop with other key government stakeholders to discuss preliminary
design concepts.

The Project Team also met with three representatives from the City of Canning.
This meeting was held on the 29 July 2002. The purpose of this meeting was
to discuss the proposed development of the Christian Brothers' East Clontarf
site and seek input from City of Canning on the development.

The City of Canning advised:

The need to protect the river foreshore.
Preference for a natural setting along the foreshore rather than manicured
lawns and gardens.
Support of a cycleway and pedestrian access around the foreshore
Support, in principle, provision of vehicle access to the river along the
existing road reserve at the lower end of Centenary Avenue.
That the City of Canning would like to have peripheral involvement in the
development process and would like to maintain liaison with the Project
Team regarding road access and development concepts.

The City of Canning advised that as part of their Master Plan they would be
upgrading the street.scape along Centenary Ave including the reinstatement of
an avenue of trees. The upgrade of the street-scape could be integrated with
the streetscape of the new development. The City of Canning would be willing
to review the timing and funding release to work in with the development.

The City of Canning also advised that Council has committed to the outcomes
of the latest review of the Master Planing study recently undertaken. Their
intent is to stabilise and maintain the existing sports ground in Centenary Park.
The remainder of the Park will remain in its natural form allowing passive types
of recreation. Council is also considering a boardwalk structure along the river.
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The City of Canning would be willing to consider a joint venture in the
construction of the boardwalk.

In addition to the above, the City of canning advised that Wilson residents
previously participated in a consultation exercise regarding the protection of
the foreshore and wetlands. The City of Canning advised that they would be
happy to forward a letter to participating residents advising them of the public
workshop to be held on the 6th August.

The Project Team subsequently prepared a letter in which the City of Canning
distributed to Wilson residents on the Project Teams behalf. The letter
advised the Wilson residents of the proposed development and invited them to
attend the Community Forum.

5.2.4 Meetings with the Department of Environmental Protection and Water
and Rivers Commission

The East Clontarf Development Project Team met with two representatives
from the Department of Environmental Protection (DEP). This meeting was
held on the 1 May 2002. The purpose of this meeting was to discuss
proposed development of the Christian Brothers' East Clontarf site and seek
input from Government stake holders on the development, process
expectations and needs.

The DEP advised the Project Team that, based on the information presented, it
seemed likely that:
The development will require EPA approval
The wetland will be a constraint
Foreshore protection is of paramount importance
Land-fill may be a management issue
e

Acid sulphate soil issue is a key matter for consideration as it is bound
in peat. Acidification occurring during excavation may release toxins
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The DEP advised that the current wetland classification appears to be set at
the lower end of the scale, although there are a number of significant issues to
address. An ecological restoration approach may be appropriate with:
Appropriate development setbacks; and
Conservation of what already exists of value
The DEP advised that the Project Team should meet with the Swan River Trust.
It was also suggested that the Project Team meet with 'Bush Forever'.
It was agreed that a joint meeting of the DEP and WRC should be set up to
further discuss the project.

The Project Team further met with three representatives from the Department
of Environmental Protection (DEP) and one member of the Water & Rivers
Commission (WRC). This meeting was held on the 14 May 2002. The purpose
of this meeting was to discuss the proposed development of the Christian
Brothers' East Clontarf site and seek input from Government stakeholders on
relevant matters.

The DEP and WRC advised that from their perspective, the following key issues
need to be considered in development planning and design:

Maintenance of existing and long term wetland values and functions
Preference for avoidance of open water bodies
Maintenance of flora and fauna
Consideration of interaction of wetland with the river
Appropriate setback of development from the river and wetland

The DEP and the WRC advised that they would like to be kept informed of the
development and that a site visit would be useful. They also advised that the
Project Team should gain input from the Swan River Trust.
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5.2.5 Meeting with the Department for Planning & Infrastructure, City of
South Perth and Bush Forever

The East Clontarf Development Project Team met with representatives from the
Department for Planning & Infrastructure (DPI), Bush Forever and the City of
South Perth. This meeting was held on the 5 September 2002. The purpose of
this meeting was:
1.

Introduce a Development Concept for discussion
Ensure DPI's needs are met in the refinement of the Development
Concept
Promote a partnered approach to the refinement of the Development
Concept

The workshop enabled meeting participants to discuss issues, concerns and
possible resolutions associated with the proposed development. To assist in
discussion, members of the Development Project Team made short
presentations providing an overview of work, including consultation,
undertaken to date. A Draft plan for the East Clontarf site was then presented
as a means for stimulating discussion of concepts and ideas.
The key items discussed included:
Treatment of the wetland, including provision of a buffer zone
Treatment of the canning River foreshore
Campus interface
- Access
- Drainage
Representatives from DPI advised that they could not make definitive comment
on the design but would like to ensure that their policies are carefully
considered. They advised that they would like to see a proposal that is good
for the environment and the community.
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5.2.6 Meetings with Local Aboriginal Stakeholders

A number of meetings and discussion were held with local Aboriginal elders to
discuss the proposed development of the East Clontarf site. These elders were
identified through previous participation in an ethnographic survey completed for
the East Clontarf site in May

2000.

These meetings were held to provide the

Elders with an opportunity to provide further comment prior to the preparation of
preliminary design concepts for the site.

Meetings were held with:

Cedric Jacobs
Greg and Kelvin Garlett
Ken Colbung

Meeting with Cedric Jacobs
Cedric Jacobs is an advocate for Indigenous issues. A meeting was held with
Cedric Jacobs on the 29th April 2002. Cedric provided a valuable summary of
his family history and local Aboriginal history as contextual background to the
discussion. Cedric then provided a brief contemporary history of the Clontarf
Campus from his perspective highlighting the following:

Catholics and others originally took land at the Aboriginal's expense eg.
Salters Point
The Catholic Church tried to ease the suffering by subsequently
establishing two communities which is disappointing
$2M should be handed over with the Clontarf Campus site
Ideally the Aboriginal community should get the East Clontarf site with
the campus as it is
The East Clontarf site is a sacred site and an eternal spring. It provides
for seepage and escape of subterranean water flows
Must assist the healthy development of the site
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. Karnia will occur - curse upon the land and the people if you disregard
the history
Get rid of introduced species and rebuild native species, get rid of all
introduced species (flora and fauna)
Must protect the beauty spots the creator put there. Water is life. Wagyl
created the water. This is the life, healthy wellbeing of Aboriginal people
. Environmental sustainability and protection of the wetland and the
Canning River foreshore is paramount
Boundaries exist in your mind and heart. The site doesn't need a built
boundary. Don't need a wall but need demarcation. Message sticks,
pole, carvings. Something where Bishop Gibney came across the Spring
and escapee held him at gun point.
Want input to the form of the buildings and the paint etc, gardens etc
must be environmentally friendly
Desire to maintain the current purity and depth of water in the wetland
Desire to protect the river foreshore
Desire to prevent vehicles from crossing over the wetland
Accepts that development will occur.

Must involve the Aboriginal

community

A second meeting was held with Cedric on the 20 August 2002. In this
meeting, a site plan was presented and a discussion was held on the various
relevant elements including the various access/entry opportunities on the site,
the waterways, surface and subterranean streams. It was explained that
opportunities such as revegetating the wetlands are being considered and that
other ideas and suggestions were welcome. Cedric was provided with a
summary of the geotechnical, archaeological, ethnographic and environmental
reports prepared for the site.

Cedric advised that the stream must not be dammed up, as this would cause
problems. Cedric supported the restoration of the wetland. In relation to
restoration of the wetland, Cedric advised the following:
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Naturally occurring rock should be used for any walls, streams etc
The wetland needs to blend in with the natural environment
Need to ensure appropriate, natural vegetation for wildlife
No grass areas around the wetland

Cedric also advised that the river foreshore should be left in its natural state
and protected to ensure habitats for native wildlife and birds. Cedric also
Cedric suggested that opportunities to involve Aboriginal people in the
development should be sought noting that his daughter is a horticulturist and
this could be an opportunity for involvement.
Greg and Kelvin Garlett are representatives of the Garlett family group who are
a member of the Combined Swan River and Swan Coastal Plains Native Title
Claims Group. This meeting was held on the 19th June 2002.

Members of the East Clontarf Development Project Team provided Greg and
Kelvin with an overview of the proposed East Clontarf development project.
General discussion followed on the project and the proposed handover of the
Clontarf Campus.

Meeting with Greg and Kelvin Garlett
Greg and Kelvin advised that they would be willing to provide comment as part
of the Combined Swan River and Swan Coastal Plains Native Title Claims
Group.

It was agreed that a meeting of the group would be established to provide
comment on the wetland as key stakeholders as part of the canning River claim
(S02550).

Meeting with Ken Colbung
A discussion was held with Ken Colbung on the 12th August 2002. Ken
indicated that the ethnographic and archaeological survey on the site
performed by Macintyre Dobson & Associates in June 2000, documents
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Aboriginal association with the East Clontarf site. Ken expressed his belief that
Macintyre and Dobson's report accommodates requirements under the States
Aboriginal Heritage Act 1972.

He felt that there was no need to have

discussions with him at this stage. However he re-emphasised the importance
of the location and event which occurred between Maoris and Indigenous
people. As he previously stated in the Macintyre and Dobson report, he
believes a sign should be placed in the East Clontarf area to commemorate the
occasion.

5.3

Site visit

A site visit was conducted on the 27 May 2002. Representatives from the
Department of Environmental Protection, Water & Rivers Commission and the
City of South Perth participated. The purpose of the site visit was to provide
first hand exposure to the attributes of the proposed East Clontarf
development site. Site visitors walked around the site and visited all significant
areas of the proposed development site. The route taken in the site visit is
shown diagrammatically below.

Dr Paul van der Moezel led the site visit identifying significant points and
environmental and geotechnical considerations relating to the site.
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Following the site visit general discussion identified that:

The visit had been useful in promoting increased understanding of the site
and its attributes and in raising awareness of the proposed development
area;
The visit provided confidence that the outcomes of earlier discussions were
correct and the process should continue as proposed;
Department of Environmental Protection and Water Rivers Commission
would consider the geotechnical and environmental assessment reports
provided by Alex Gregg and provide comment by mid June 2002.
Other planned consultation should continue as discussed;
City of South Perth, Department Environmental Protection and Water and
Rivers Commission will take part in community consultation where
considered appropriate.

5.4

Government Stakeholder Workshop

Following the meetings with local and state government agencies, it was
agreed to conduct a workshop in which all agencies previously consulted would
participate. This workshop was conducted on 4 July 2002.

The purpose of

the workshop was to consider development concepts for the East Clontarf site
as input to the land use planning process.

The workshop enabled members of the City of South Perth, Department of
Environmental Protection and the Water & Rivers Commission to work
collaboratively with the East Clontarf Development Project Team to discuss
issues, concerns and possible resolutions associated with the proposed
development. This workshop promoted a partnered approach between the
Project Team and key Government agencies in determining key design aspects
for consideration and inclusion in the preparation of a Draft Concept Plan.

To assist in creating a context in which to lead into the workshop discussion, a
number of presentations were made:
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Paul Brown, Development Planning Strategies, outlined a number of key
site planning considerations associated with:
- The project area;
Zoning;
The Canning River Foreshore;
Public open space; and
Tree surveys and assessment

Paul van der Moezel, ATA Environmental, presented key environmental
issues to be considered: Issues addressed included:
- The wetland;
-

Flora and fauna;

- Canning River foreshore;
Soil condition;
- Groundwater ;and
- Bush Forever

Chris Bitmead, Tabec Pty Ltd, outlined engineering issues influencing
planning design. In particular, the following key issues were discussed:
Access
-

Sewer Reticulation

- Other Urban Services
- Geotech
Following the above presentations, a workshop format was followed. The aim
of the workshopping component was to consider key design elements from the
perspective of both local and state government agencies and the Town
Planners.

The following headings represent the focus of discussion.

Transport and Access
Vistas and view corridors
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Land use
Environmental corridors
Wetland integration
Foreshore treatment
Existing structures
Significant tree
Public spaces/multi-use facilities
other

The Department of Environmental Protection advised that they would like to be
kept informed of progress and liaise with the East Clontarf Development
Project Team on an issue by issue basis.

The City of South Perth advised that they would like to know more about the
hydrology of the wetland area and would like to maintain an observation role
prior to formal application. They may like an opportunity to provide comment
and further input to the design as it is drawn up. South Perth advised that the
East Clontarf site is the last opportunity for a quality subdivision in the City of
South Perth and so would like to make it a good, quality development. South
Perth would like to see best practice taken into account.

5.5 Workshop with Combined Swan River and Swan Coastal Plains Native
Title Claims Groups

Following the meeting with Greg and Kelvin Garlett where it was advised that
they would prefer to provide comment as part of the Combined Swan River and
Swan Coastal Plains Native Title Claims Group, members of the Native Title
Claims group were contacted to identify their interest in meeting to discuss the
development of the East Clontarf site.

Letters were sent to the leaders of the four groups which comprise:

The Swan Valley Nyungah People
The Derbal Yerrigan Nyoongars of the Swan River Plains
The Garlett Family Group; and
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The Warrell family Group.

The letters invited the leaders of the above groups to attend a half day
workshop to make comment on the proposed development of the East Clontarf
site. The letter stated that consultation fees would be paid to one person only.
The Derbal Yerrigan Nyoongars of the Swan River Plains have two leading
representatives. Both of these representatives were invited to participate.

Following the receipt of the letters, a representative contacted of the Swan
Valley Nyungah People contacted the Development Project Team to advise that
it was standard practice for each of the group leaders to bring three
representatives with them. These three representatives would also be required
to be paid consultation fees.

Discussions were held with the Christian Brothers to consider this advice. It
was agreed that each Group leader could bring three representatives with them
and that each of them would be paid consultation fees. The Group leaders
were advised that they were also welcome to bring additional members of their
group but only they and the nominated three representatives would be paid.

The workshop with the Combined Swan River and Swan Coastal Plains Native
Title Claims Group was held at the Aboriginal Advancement Council on the 5
August 2002. Twenty six members of the Combined Swan River and Swan
Coastal Plains Native Title Claims Group attended the workshop. The purpose
of the workshop was to seek input from the on the form of the wetland as part
of the development of the East Clontarf site.

Linton Pike, Estill & Associates, advised that the project team would like to
hear the Native Title Claims Groups' views on treatment of the Canning River
foreshore, integration of the proposed development with the Clontarf Campus
and any other culturally significant issues associated with the East Clontarf
site.

A number of presentations were made to provide workshop participants with
the necessary background information to make informed input to and
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comment on the proposed development of the East Clontarf site. Presentations
made included the following:

Brother Tony Shanahan, Christian Brothers, provided an overview of the
Christian Brothers' perspective including a brief history of the Clontarf
Campus and the East Clontarf site
Alex Gregg, Richard Noble Pty Ltd, provided an overview of the
development project including development objectives and works
completed to date
Linton Pike, Estill & Associates provided an overview of the consultation
undertaken to date including consultation objectives for the project
Paul van der Moezel, ATA Environmental, discussed the management of the
wetland
Paul Brown, Development Planning Strategies, outlined a number of
existing site opportunities for development

Following the above presentations, Paul Brown and Paul van der Moezel
presented a Draft Plan of the East Clontarf site and pictures of various wetland
and waterway development as a means to stimulate discussion. The plan is
presented below:
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Following the presentations, members of the Combined Swan River and Swan
Coastal Plains Native Title Claims Group made comment.

The Swan valley Nyungah People, advised that all of the things talked about
are 'white man's vision' of their land. It was advised that the Swan Valley
Nyungah People would like to know that if money is going to be put into the
development of East Clontarf then will an area be provided for the Aboriginal
people to teach their culture?

Representatives of the Derbal Yerrigan Nyoongars of the Swan River Plains,
advised that the Christian Brothers should be asking what the Aboriginal
Community want. It was advised that the Aboriginal people would like to see
the Chapel and the Brothers' houses included in the 'handover' area. It was
also advised that the Aboriginal people want the football academy and the
college to be run by Aboriginal people. The Aboriginal community accept that
the custodians will ensure that the college is run properly but they want to be
empowered to run the campus how they see fit.

It was stated that the Aboriginal people want to know what the incentive is for
the Aboriginal Community. It is accepted that the Christian Brothers will give
them a lump sum of money to fund the ongoing running of the campus but
beyond this the Aboriginal people need a chance to nurture their culture. The
Aboriginal community would like more money for allowing the Christian
Brothers to develop the East Clontarf site.

It was further advised that what the Aboriginal community is saying is that in
addition to the money promised by the Christian Brothers to provide for the
ongoing maintenance of the Clontarf Campus and the ownership of Clontarf
Campus, the Aboriginal people want money to buy other land to take their
children to teach their culture and religion. It was advised that the Christian
Brothers need to consider what the Aboriginal people want before permission
to modify the wetland and develop East Clontarf will be granted.
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A proposal which included three requests was presented to the Development
Team. The proposal is summarised below:

The chapel and the Brothers' houses be included in the handover
The Clontarf College and Football Academy be run by Aboriginal
people
Additional funds be provided for the purchase of additional land

The Christian Brothers advised that the Christian Brothers Province Leaders
would need to discuss the proposal.

The group advised that they would like to hold a second meeting with the
Christian Brothers. It was agreed that the leaders of the Combined Swan River
and Swan Coastal Claims Group members would attend.

5.6

Meeting with Leaders of the Combined Swan River and Swan Coastal
Plains Native Title Claims Groups

Following discussions with the Christian Brothers, a second meeting with the
leaders of the Combined Swan River and Swan Coastal Plains Native Title
Claims Group was arranged. This meeting was held at the Aboriginal
Advancement Council on the 7 October 2002.
The purpose of the meeting was to respond to the requests of the Swan River

and Swan Coastal Plains Native Title Claims Group at the previous workshop;
and to agree a preferred treatment for the East Clontarf wetland.

Brother Tony Shanahan, Christian Brothers, provided the Native Title Claims
Group members with a written response to the requests put forward at the
prior workshop. The response presented is summarised in the table below:
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Request

Response

The chapel and the In regard to the portion of land on which stand the
Brothers'
houses
be Chapel and the current Brothers' houses, the Christian
included in the handover Brothers are in principle willing to include this land in
the campus handover on condition that the current old
gym building be excised from the handover. This
building is badly deteriorated, and does not figure in
the future planning of any of the organisations currently
on campus. Removing that building and having the site
as part of the East Clontarf development would
contribute to opening up the campus to the
rehabilitated wetland alongside. If the old gym were
excluded from the handover, the Christian Brothers
would be willing to include the Chapel and Brothers'
houses, subject to suitable agreements about future
use of the Chapel and relocation of the Brothers
currently residing at Clontarf.
The Clontarf College and The Christian Brothers have already written to the
Football Academy be Catholic Education Office, to the Board of Clontarf
run by Aboriginal people Aboriginal College and its Principal, and to the Board of
the Clontarf Football Academy, to offer to arrange a
meeting with interested representatives from the
Aboriginal community.
The response from these
bodies to this offer will be communicated as soon as
they are available. It is important to stress again that
the Christian Brothers do not control either the College
or the Academy, and do not see themselves as being
involved in discussion about the future management of
these organisations.
Additional
funds
be While the Christian Brothers are committed to the
provided
for
the process of formal handover of the Clontarf campus, it
purchase of additional has been correctly pointed out to us by the former
Clontarf Campus Elders' Working Party that, without a
land
source of recurrent income to manage and maintain
the campus, the handover on its own could create a
significant financial burden on the new trustees. The
Christian Brothers acknowledge this concern and would
like to make provision for the future maintenance of the
campus. The Christian Brothers are currently not in a
position to do this. The development of East Clontarf
may provide the opportunity for the Christian Brothers
to address this situation. The amount of any financial
contribution cannot be established until likely
development costs and financial returns are better
understood.

Workshop participants were asked to comment on the treatment of the wetland
and to advise on their preferences regarding integration of the development
with Clontarf Campus, characteristics of the wetland, plantings, foreshore
treatment and cultural features to be incorporated in the development design.
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The following plan was presented for discussion:

No
CONC

The following main points of comment were made:

Provision of an island form in the middle of the wetland to provide birds and
other wildlife with a safe haven for nesting
Provision of a fence separating the development from the Clontarf campus it was agreed that a wall similar to the existing wall in front of the Chapel
would be suitable
Provision of access to the wetland from Clontarf Campus
Planting of indigenous species suitable to local fauna species in and around
the wetland and along road verges and public open space
Promotion of planting of indigenous species on individual lots
A development characterised by a lot of trees
Construction of boardwalks and paths al least 60m away from the river edge
Walls around the wetland to be natural looking
Design of boardwalks to discourage fishing
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Naming of streets in the development after local Aboriginal people
Name the wetland 'Wadjup'
. Public art using Nyoongar design (artists to be agreed by Native Title Claims
Group)

The group also requested that they be involved in the rehabilitation and
landscaping of the wetland.

5.7

Community Workshop Forum

A community workshop forum was conducted on the 6 August 2002 to share
information and obtain community input and ideas for consideration in the
development of the form of public facilities for inclusion as part of the
proposed development of the East Clontarf Site.

This workshop enabled the East Clontarf Development Project Team to provide
interested community members with information regarding the development of
the East Clontarf site and enabled the community to provide comment on the
proposed development for consideration by the Development Team. The
workshop was attended by local residents, local government representatives,
and representatives of the Wilson Wetlands Group, City of South Perth
Environmental Association and the Canning Plain Catchment Group. 18 people
attended the workshop.

At the first workshop, a number of presentations were made to provide the
community with the necessary background information to make informed input
to the development of a future land-use plan. Presentations made include the
following:

Alex Gregg, Richard Noble Pty Ltd, provided an overview of the
development project including the Christian Brothers' perspective,
development objectives and works completed to date
Linton Pike, Estill & Associates provided an overview of the consultation
undertaken to date including consultation objectives for the project
Paul van der Moezel, ATA Environmental, discussed the management of the
wetland
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Paul Brown, Development Planning Strategies, outlined a number of
existing site opportunities for development

Participants were then invited to provide their views on the proposed
development of the East Clontarf site. Participants were encouraged to raise
any issues, concerns and opportunities from a number of perspectives.

The community expressed mixed views. The following ideas/requests were put
forward by the community:

Canning River Foreshore

Conservation of existing flora/fauna.
Restricted access - maybe allow passive birdwatching
Cycleway access along foreshore but further back so it acts as a buffer
to the foreshore.
Support concept of boardwalk - allows birdwatching without disturbing
wildlife. Needs to be as far away as possible from bird breeding areas.
Should develop a foreshore management plan (See Clontarf foreshore
Management Plan previously prepared).
No carparks near foreshore. Parking near the foreshore should not be
encouraged.
No children's playgrounds on or near the foreshore. There are plans for a
playground in Centenary Park.
Would like to enhance/improve degraded foreshore areas and remove
weeds and grasses etc.

Wetland

Would like to see native vegetation around wetland.
Topographical layout of site is an issue.
Need footpath to separate wetland from housing. Need this for weed
control. Need to separate natural species from introduced species such
as grasses.
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Should be restored as a damp land. If there is a water feature should
be a straight line creek. Supported illustration showing paperbark lined
creek.
Wetland area should be fed with clean water (Ribbons of Blue concept).
This means minimal water at the top end.
Open creek line in current drain location only.
Maybe creek shouldn't stay on existing line. Could move creek line. It
is an artificial line so if shifting the creek works in with the development
and the hydrology you could perhaps move it.
If you are planning to incorporate a weir, should be near existing drop.
A weir area can provide access for wildlife to the damp.land area. Have
a ruffle effect rather than a sheer drop/waterfall effect.

Public Open Space / Campus Interface

Wetland area separating site from campus should be in the form of a
narrow stream.
Area between wetland and campus could be public open space. This
would provide a buffer between the development and the campus.
Would like to see following included in public open space:

> Open water features could be possible. Could widen the creek.
As little grass as possible around the wetland area.
> Interface - planted in such a way to make some areas
inaccessible. Need to find a balance and minimise access.
> Support buffer zone. Minicorridor between development and
campus.
Try not to encourage fishing activities along foreshore.
> Opportunity for habitat corridor.
Maybe have platform on other side of site. Keep area near
campus as a buffer zone.
Platform closer to Centenary Park would be more suitable. There are
more wading birds in this area.
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. Don't want car access in this area.
Topographically - may be a more viable option to have creek wider
closer to the river. The tidal effect of the river will then have a flushing
effect. This will also reduce potential of stagnant water.
The viewing platform could be in the form of a bridge over the creek.
Support lighting on the buildings.
Some lighting of trees (not coloured lighting).

Traffic Management

Should be a roundabout at the top of Centenary Avenue.
Encourage roundabout on Manning Road at entry to site.
Opportunities to use existing road reserve. Bring entry around back of
wetland.
Opportunities for not linking development above wetland with land
below wetland.
Could have access of a new road in Centenary Park.

Entry Statements

Minimal entry statement
Greater emphasis on views
Prefer landscape separation
Avoid a walled-estate.

Other

Retain gums currently along Centenary Avenue.
Retain marri's near salt marsh areas.
There is some scope for local government to promote planting of
selected local species.
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Like to see a cycle path along Manning Road
Like to consider opportunities to improve the ability of children to cross
Manning Road safely.

5.8

Meeting with Clontarf Directors Management Group

Following the Community Workshop Forum, members of the Development
Project Team met with two members of the Clontarf Campus Directors
Management Group - Margaret Quartermaine, Marr Mooditj Foundation and
Rex Wright, Abmusic. This meeting was held on the 12 August 2002. All
members of the Directors' Management Group were invited to attend the
workshop. Apologies were received from three members.
The purpose of this meeting was to seek input from the Clontarf Campus
Directors Management Group on the form of the wetland and integration with
the campus as part of the development of the East Clontarf site.
Linton advised that during the meeting he would provide an opportunity for
Margaret and Rex to make comment on development opportunities for the river
foreshore, how the development integrates with the campus, the proposed
redevelopment of the wetland and cultural features and interpretation to be
considered for inclusion in the development

Linton explained that since meeting with the Directors' Management Group in
May, a considerable amount of consultation has been undertaken. Linton
provided a brief overview of some of the feedback that we have received from
the various stakeholders and broader community.
Following Linton's presentation, John Griffiths, Development Planning
Strategies, advised that there are a number of key site planning considerations
and that the interface of the new development with the Clontarf Campus is a
major factor to be considered. John stated that it is important that the
development blends in with the campus. Strong physical and visual
connections/relationships to the Canning River, wetland areas and the Clontarf
Campus buildings is a key development priority. John advised that, from a
town planning perspective, he would like to:
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look at the Canning River foreshore area in more detail and would like to
widen the foreshore area to include the salt marsh area.
See vegetation between the development and Clontarf Campus
Have an amphitheatre in front of the Chapel. This could be used by
Abmusic.

John also advised that they will be sourcing an organisation that can propagate
and replant wetland vegetation. John said he thought that there could be an
opportunity for the Aboriginal community to manage the wetland area.

Margaret and Rex provided comments regarding various issues such as the
Canning River foreshore, the form of the wetland and integration of the
proposed development with the campus. Margaret and Rex advised that they:

Would not like to see a wall separating the development from the campus
Would like to see some plaques or other structures in the public open space
that commemorates the Aboriginal people and the Aboriginal significance of
the site
Would like to see recycling of any trees that are removed from the site.
There is a group who re-use trees to make Park Benches. These Park
benches could then be provided in the public open space areas.
Would like to see some vegetation planted around the existing amphitheatre.
It is not favourable to have the amphitheatre opening up into a vast amount
of space.
Would like to see some rock ornaments or figurines included in the
landscaping on the site

5.9

Meeting with Technology Park

On the 1 July 2002, The Christian Brothers received a letter from Peter Why,
Executive Officer, Technology Park. The letter advised the Christian Brothers
that the Clontarf Campus is designated as being part of the Technology
Precinct. The letter also advised that the Technology Precinct Management
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Board was viewing the possibility of funding a pre.feasibility for the
establishment of a cultural village on the Clontarf Campus.

In view of the Christian Brothers' plans to develop the east Clontarf site, Peter
Why believed that it would be a good opportunity to meet so that he could
make the Christian Brothers more aware of the Precinct and opportunities for
Clontarf to be a part of the precinct in the long term.
Linton Pike, Estill & Associates, and Brother Kevin Ryan, Christian brothers,
attended a meeting with Peter Why on the 24 July 2002. At this meeting,
Peter Why provided an overview of the history of the Technology Park precinct.
Peter advised that Technology Park Precinct was considering opportunities to
create an Aboriginal cultural village. It was noted that Market Equity has been
engaged to conduct a pre-feasibility study to consider the possibility for the
creation of an Aboriginal Cultural Centre on the Clontarf campus grounds or
the surrounding area.
Linton advised that the project to be undertaken by Market Equity should run
in parallel with the current consultation process. Linton advised that the
Christian Brothers are committed to:
Rehabilitating the wetland
Investing in the future of the Clontarf campus; and
Funding other Christian Brother programs as an outcome of the
development of the East Clontarf site.
In light of this, consideration to the concept of a cultural village would need to
be independently funded and contribute to the realisation of these goals.
Peter acknowledged the Christian Brothers' objectives and agreed that the two
initiatives would run in parallel and in cooperation.
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6. CONSULTATION OUTCOMES

The following key outcomes were achieved as a result of the consultation
process:

A number of opportunities for government stakeholder, Aboriginal
community and local community input were provided;
Government stakeholders, the Aboriginal community and local
community were provided with the necessary information to assist them
in understanding the issues associated with development and providing
informed input and comment;
The community was provided with the opportunity to work directly with
the East Clontarf Development Project Team to identify and consider
issues and concerns; and
A number of issues were identified for consideration,
development and refinement.

further

Significant community input and representation occurred in response to the
opportunities provided.

7. CONCLUSION

An extensive consultation process has been undertaken to engage local
stakeholders to facilitate the development planning process and to ensure that
planning needs of the City of South Perth and other relevant government
Authorities are met. In addition, the consultation was undertaken to ensure
that, as part of the development, Aboriginal spiritual and cultural links with the
site are taken into consideration as well as the aspirations of local residents
and other community members.

The aim of the consultation process was to seek stakeholder and community's
views on the development of the site, in particular, their views on the form and
treatment of the wetland, the Canning River foreshore and interface with
Clontarf Campus. Community and stakeholder input played an integral part in
the preparation of the draft development plan for the site.
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The process actively engaged key stakeholders and encouraged their
participation in the consultation process. The consultation process identified a
number of key issues for consideration by the Development Project Team.
Some issues will be difficult to solve and require further development and
refinement.

Major issues identified included:

Environmental considerations including preservation and enhancement of
the wetland
Preservation of the canning River foreshore
Integration of the development landscape with Clontarf Campus
Harmonious integration of residential development with the river and the
wetland
Safe road access to the development from manning Road and centenary
Avenue
Cultural considerations associated with the Native Title Claim with regard to
the canning River and its tributaries

Environmental considerations including preservation and enhancement of the
wetland and the river foreshore are the most significant of these issues. There
is a strong desire to preserve and maintain the wetland and river foreshore in
their natural state.

The community indicated support for rehabilitation of the wetland provided
open water is minimised. The community agreed that the wetland should be
rehabilitated to remove exotic plant species and replace them with local
indigenous species. There was concern at the possible reshaping of the
wetland and its impact on hydrology and water quality. The community
expressed their desire to ensure that the enhancement of the wetland has no
adverse effect on the quality of waterflow into the Canning River.

Harmonious integration of residential development with the river and the
wetland was also of key concern to the community. The community indicated
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their desire for a buffer around the wetland. Town Planners have identified the
50m buffer requirement as a significant issue as it reduces the amount of
developable land. Additional work is needed to consider the need for a buffer
and to identify alternative treatments. This will need to be undertaken in
conjunction with relevant State and Local Government authorities. All
stakeholder groups agreed that boardwalks along the edge of the wetland and
the river foreshore would be preferable to paths to promote the protection of
native wildlife and vegetation.

The Clontarf Campus Community indicated their preference for the boundary
between the campus and East Clontarf to remain open so that they have views
and access to the wetland and Canning River foreshore.

In addition,

discussions with the Clontarf Campus community and members of the Swan
River and Swan Coastal Plains Native Title Groups agreed that as part of the
development of East Clontarf, rationalisation of the boundary to include the
Chapel and existing houses on the Clontarf Campus would be preferred.

Safe road access to the development from manning Road and Centenary
Avenue as well as preservation of existing trees, particularly along Manning
Road and in the vicinity of the River foreshore are also key priorities.

Having conducted the consultation process it is apparent that:
. The outcomes of the consultation show sufficient stakeholder support to
lodge a development application;
The continued involvement, advice and support of all key local and state
government stakeholders is needed to address the remaining issues and
finalise the development concept;
The continued input and involvement of the Clontarf Campus community
is needed in the landscaping and design of the wetland and interface with
the Clontarf Campus; and
Ongoing information on the progress of the development be made available to
the various project stakeholders, in particular local and state government
agencies and the Clontarf Campus community.
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APPENDIX 2
WETLAND REHAB[LITATION (QUILTY
ENVIRONMENTAL, 2003)

APPENDIX 2
RE VEGETATION OF CLONTARF WETLANDS
There are four prominent species in and immediately surrounding the Clontarf
wetland - bulrush (Typha orienlalis), paspalum (Paspa1un dilatatum) lake club rush
(Schoenoplectus validus) and, around the perimeter, bracken fern (Pteridium
esculenium).
The bulrush, paspalum and bracken are weeds which have likely responded to past
disturbance of natural vegetation to become dominant invaders. Accordingly,
measures are proposed to progressively eliminate them, replacing them with native
species endemic to the area. In so doing, the role these species presently perform in
affording shelter and food to birds and other wildlife, and the particular value of the
buirushes in accumulating nutrients from water passing through the wetland must be
recognised. Revegetation to native species should aim to replace these functions
through introducing a range of plants that provide a more natural and attractive habitat
whilst still offering filtration and nutrient stripping functions.
Removal of Bulrush and Paspalum
Bulrushes propagate by both seed and rhizomes, rapidly convening areas of open
water into closed stands. Seedlings will establish where water levels are low and the
surface dries out, while rhizomes will spread, albeit more slowly, in areas that remain
permanently inundated. Control is variously effected by mechanical removal, usually
by excavator or dragline, by slashing below water level, or by spraying or surface
wiping with a suitable herbicide.
Mechanical removal is most effective if carried out in winter, when the plant is
dormant. It is particularly applicable to large infestations, opening an area to allow
easier follow-up on smaller or more scattered plants by slashing or by herbicide
application.
Slashing is best carried out initially in January, following up at four to six-weekly
intervals until the winter months, and repeating the operation in subsequent years, if
and as required.
Herbicide is best applied through the summer months, seeking complete cover of all
leaves.
Whatever control method is applied, dead plant material should be removed as it will
otherwise breakdown and release nutrients that may general algal blooms. Dead
material thus removed may be used as a nutrient-rich mulch.
Bulrush density in the Clontarf wetland is such that mechanical removal is considered
the most sensible option for initial control. It does, however, entail the risk of
generating turbidity through disturbance of bottom sediments, and generation of
acidity through disturbance of the underlying substrate. To contain this risk, it is
proposed that mechanical removal occur in stages, starting at the eastern end of the
wetland, furthest from the outlet to the Canning River, and progressing steadily
westwards.

Rate of progress could be weeks, months, or longer, allowing such period as is
required to ensure that any acidity generated by bed disturbance is diluted to an
acceptable level before outflow to the river, and that any disturbed sediments are
filtered as they pass through the remaining beds of rushes and paspalum. This
filtration may be augmented by installing a silt curtain or other artificial filter across
the outflow channel to the Canning River, particularly as removal of bulrushes
approaches the lower reaches of the wetland.
Following mechanical removal, follow-up control of any remaining plants and of
subsequent regrowth will be effected by slashing below the water line and by
application of glyphosate. The fornier may be assisted by temporarily raising the
water level through installation of a simple weir across the outlet channel to facilitate
drowning of the slashed bulrushes.
Mechanical removal and follow-up spraying of paspalurn scattered amongst and
around the bulrushes will occur at the same time as the bulrushes are removed,
leaving the beds of club rush as far as possible undisturbed.
The mechanical removal of bulrushes might be combined with deepening of certain
sections of the wetland to provide areas of permanent open water where depths in
excess of 1.5 metres should preclude its reinvasion. This will add both landscape and
ecological diversity to the rehabilitated wetland.
Removal of Bracken
The bracken around the wetland perimeter will be controlled by a combination of
slashing and herbicide application. The stands of this plant are particularly thick, and
slashing will seek to break down and cup up the dense growth. Ideally this will be
carried out in early spring, with follow-up slashings at four to six week intervals
through the last spring - summer peak growing period. The successive slashings will
be timed to coincide with unfurling of the young bracken fronds, when food reserves
from the rhizomes have been consumed without their replacement by photosynthesis.
Slashing will be ocmplemented towards the end of summer by application of
glyphosate plus Brushoff to seek a total kill of both surface growth and below-ground
rhizornes. Theglyphosate will also kill kikuyu and couch growing around the edge
and into more open sections of the bracken. Follow-up herbicide application may be
required over a twelve month to two year period, to ensure effective control of both
the bracken and these grasses.
Removal of Exotic Shrubs and Trees
There are a number of tree and shrub species around the wetland that should also be
removed and replaced with natives, including Japanese pepper, tree lucerne, bamboo
and castor oil plant. The Japanese pepper, bamboo and castor oil will be grubbed out
and thereafter controlled by the slashing and herbicide application proposed for the
bracken. The tree lucerne will also be grubbed out. However, it presently affords a
significant habitat for birds. Accordingly, mature stands of this shrub will be
removed only as native shrubs and trees are established to replace it, with its control

in the interim focusing on removal by slashing/spraying of young seedlings that
germinate around the existing bushes.
Reveetation
With removal of the buirushes and paspalum from the wetland itself, the club rush
will spread to colonise areas thus cleared. It is, however, desirable to establish a
wider range of reeds, so other native reeds will be introduced into areas that have been
cleared. Species to be introduced will include Carex fascicularis, Baumea juncea,
.Juncus kraussii, I pallidus and Lepidosperma longitudinale, locating each species in
relation to its adaptation to depth and frequency of inundation.
Shrub and herbaceous species which will be introduced into the areas currently
occupied by bracken will include Acacia saligna, A. puichella, Anigozanthos viridis,
Aoius gracillima, Asiarlea jiscicularis, Agonis linearifolia, Danpiera linearis,
Hppocaiinna angustifoliurn, Melaleuca preissiana, Pericalymma elipticum and
Vi,ninaria juncea. The tree species casuarina obesa, Banksia littoralis, Eucalyptus
rudis and IvIela/euca rhaphiophylla will also be introduced to this wetland fringe.
The reeds will be introduced by seed, as seedlings, and as transplants, while the
shrubs and trees will be introduced as seedlings. Weed control will be continued,
with particular emphasis on use of a grass-selective herbicide to contain couch and
kikuyu, until the reeds, shrubs and trees are well established.
New Wetland
A natural wetland is to be created adjacent to the channel outlet into the Canning
River. The existing surface here will be shaped to provide a graduated slope down to
the present stream bed. The above species of reeds, shrubs and trees will then be
introduced onto this sloping bed, positioning them according to their adaptation to
permanent inundation, ephemeral inundation, or fringing areas that are not subject to
inundation.
Samphires (Halocarcia sp.) will be introduced on the lower-lying section by the
Canning River, to link with existing samphire stands in this locality.

SUGGESTED SPECIES - WETLAND & FRINGING AREAS
RUSHES & SEDGES
Carex fascicularis
Baumeajuncea
Juncuskraussii
Juncuspallidus
Lepidosperma longitudinale

SHRUBS & HERBACEOUS SPECIES
Acacia puichella
Anigozanthos viridis
Aotus gracillirna
Astartea fascicularis
Agonis linearifolia
Dampiera linearis
Hypocalymma angustifolium
Melaleuca preissiana
Pericalymma elipticium
Viminaria juncea

TREE SPECIES
Casuarina obesa
Banksia littoralis
Eucalyptus rudis
Melaleuca rhaphiophylla (indigenous)
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FERNS
DENNSTAEDTIACEAE
Pteridium esculenturn
DICOTYLEDONS
MONOCOTYLEDONS

CYPERACEAE
Baumea articulata
Isolepis cernua
Bolboschoenus caldwellii
Lepidosperma longitudinale

ASTERACEAE
*Arctotheca calendula
*Conyza bonariensis
Cotula coronopifolia
*Hypocllaer is glabra
* Hypochaeris radicata
*Sonchus oleraceus
Senecio lautus ssp. maritimus
* Ursinia anthemoides

IRIDACEAE
*Chasmanthe floribunda
*Homeria flaccida

BRASSICACEAE
*Raphanus raphanistrum
*Rorippa nasturtium - aquaticum

JUNCAEAE
Juncus pallidus
Juncus krausii

CHENOPODIACEAE
Enchylaena tomentosum
Halosarcia halocnemoides
*Rumex acetosella

ARACEAE
*Zantedeschia aethiopica

SCHEUZERIACEAE
Triglochin mucronata
POACEAE
*Av ena fatua
donax
*Brjza maxima
*Cortaderja selloana
*Cynodon dactylon
*EhrIarta calycina
*Eragrostis curvula
*Loljum perenne
*Poa annua
*Sporobolus virginicus
*penn jsetuln clandestinum
RESTIONACEAE
Leptocarpus diffusus
TYPHACEAE
*Typha orientalis
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CASUARINACEAE
Casuarina obesa
EUPHORBIACEAE
*EupIlorbja terracina
FUMARIACEAE
* Fumaria capreolata
GERANIACEAE
*pelargonium capitatum
*Erodium moschatum
LYTHRACEAE
*LythmI sp.
MIMOSACEAE
Acacia stenoptera
MENYANTHACEAE

Villarsia albiflora
MYRTACEAE
Astartea fascicularis
Corymbia calopliylla
*Eucalyptus citriodora
*Eucalyptus camaldulensis
*Eucalyptus robusta
Eucalyptus rudis
Melaleuca rhaphiophylla
OROBANCHACEAE
*Orobanche minor
OXALIDACEAE
*Oxalis pes-caprae
PAPILIONACEAE
Jacksonia furcellata
*Cytissus proliferus
*Lotus sp.
*Lupjnus cosentinii
*Lupjnus mutabilis
*Medjcago polymorpha
*Trjfoljum arvense
*Trjfolium campestre
*Trifolium glomeratum
*Vjcja sativa
Viminaria juncea
POLYP000NACEAE
*persicaria decipiens
*polypogon sp.
SOLANACEAE
*Solanum nigrum
* Solanum americanum
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APPENDIX 4
VERTEBRATE FAUNA
EAST CLONTARF, MANNING

HABITATS
Based on the existing vegetation and aerial photography the main habitats of the site
are the large wetland dominated by Bulrush (Typha orientalis) and other sedges that
occupies about one third of the site, grassland surrounding the wetland and the
Canning River including the adjoining foreshore. The site also supports scattered
individual or small stands of exotic and locally occurring trees.
The wetland is limited in its value to fauna due to the lack of open water sections,
which thereby restricts is use by many species of waterfowl. The main faunal groups
considered likely to inhabit the site are terrestrial and aquatic birds and amphibians.

SPECIES
A brief fauna survey was conducted between Clontarf and Mount Henry on the
Canning River foreshore in autumn of 1993 (City of South Perth, 1993). The survey
included areas of Juncus sp., which are typical of the foreshore vegetation found on
the East Clontarf site. In areas representative of the subject site several species of
skink, frogs, bush crickets and orb weave spiders were found. Black Swan, Coot and
Musk Duck were identified on the river.
Additional information regarding the fauna of the East Clontarf site has been obtained
though a series of site surveys undertaken at various times throughout the year. The
surveys were designed to determine the value of the habitats at the site for fauna. The
surveys were undertaken by ATA Environmental in association with Bamford
Consulting Ecologists.
Site surveys were conducted on five occasions between May and December 2000.
Site visits occurred on 8 and 16 May, 21 August, 31 October and 21 December 2000.
Surveys typically involved walking around the site and wetland, and along the river
foreshore from mid to late afternoon, then staying until sunset to listen for frogs. In
December effort was also made to record bat species.
The list of species recorded during the survey is presented in Appendix 1. A
summary of the results is outlined in the following sections.
2.1 Frogs
Six species of frogs were recorded during the surveys. One of these species, the
Pobblebonk (Lirnnodvnastes dorsalis), was recorded only from nearby sites.
Frogs were recorded within portions of the wetland, drainage lines, in a highly
disturbed pit or sand quarry on the site and along the river. Within the wetland,

records of frogs were curiously restricted to the western side nearest to the buildings
of Clontarf, the drainage line extending to the river, and within the drain that passes
under Centenary Ave. Three species were recorded within the disturbed sand pit area
south of the wetland towards the eastern side of the property. This sand pit and wheel
ruts provide ideal breeding habitat for the Moaning Frog and Quacking Frog.
The absence of Litoria adelaideiisis, which was calling abundantly elsewhere around
Perth during the survey, strongly suggests this species is not present, although the site
appears suitable. Litoria inoorei was recorded only within the marsh areas adjacent to
the river although the habitat within the wetland also appears suitable for this species.
The low numbers of frogs calling from the majority of the wetland was unexpected.
Conversely, the records of Crinia georgiana are unexpected as this species is patchily
distributed on the coastal plain.
It is possible that frog diversity and abundance at the site has been adversely affected
by past land uses and contamination. While the water within the wetland and drains
visually appears to be of high quality and the Bulrush provides a biofilter, past land
use and contamination of the sediment and groundwater may be impacting on frogs
within the wetland.
2.2

Reptiles

Few reptiles were recorded during the surveys. This can generally be attributed to the
disturbed and highly modified nature of the habitats. All of the species are typical of
the habitats and often persist in modified areas. Tortoise shells were found on two
occasions suggesting that the species may occur in the wetland or may access the site
from the river to lay eggs.
2.3

Birds

Fifty-two bird species were recorded during the on site visits. Eighteen waterbird
species were recorded on the river, while only six waterbird species were observed or
heard within the wetland area on the site. The observation of a pair of Pacific Black
Ducks with 9 ducklings may indicate the importance of this part of the river for the
breeding of this and other waterbird species.
The wetland on the site provides habitat for three species, the Spotless Crake,
Clamorous Reed-Warbler and Little Grassbird, which were not recorded along the
river. The Spotless Crake was recorded in rushes of the wetland from calls only, so
identification is tentative. One of the other small crakes, such as Baillon's Crake,
could possibly occur in the wetland.
The terrestrial species recorded are generally typical of the disturbed habitats and
stands of mature eucalypts and other trees available on the site. A notable record was
the presence of at least one fairy-wren, either Splendid or Variegated (Malunis
lainberti) Fairy-wren, in rushes on the southern edge of the wetland area. The
presence of the Fairy-wren at the site was unexpected. It may represent dispersal
from more suitable areas upstream but indicates some potential for the site to support
this species.

2.4

Mammals

No native mammals were recorded during the site survey. The survey revealed that
foxes, rabbits, feral or semi-domestic cats and at least one species of introduced rat
occur within the site.
Predation by cats and foxes is expected to have an impact on the abundance and
species occurring at the site. The remains of two tortoises presumed to have been
killed by foxes were located on the site.
2.5

Other

The introduced Mosquito Fish (Gambusia hoibrooki) is present within the wetland.
Gilgies (Cherax quinquecarinata) also occur within the wetland, especially where it
flows from the wetland to the river. This record was not expected, as Gilgies are not
known from other wetlands in South Perth.

3.

SIGNIFICANT SPECIES

Department of Conservation and Land Management maintains a database of Specially
Protected and Priority Fauna species. A search of the database (conducted in March
2000) identified the following species as possibly occurring in the vicinity of East
Clontarf:
Short-billed Black-Cockatoo or Carnaby's Cockatoo - Schedule 1
Peregrine Falcon - Schedule 4
Southern Brown Bandicoot or Quenda - Priority 4
Schedule 1 designates fauna which are "rare or likely to become extinct" and
Schedule 4 designates fauna which are "otherwise specially protected" but are not
considered to be rare or likely to become extinct. These are known as Specially
Protected (Threatened) Fauna and are protected by the Wildlife Conservation Act,
1950.
Species listed as Priority Fauna do not have any special protection afforded them and
are in need of monitoring. Priority 4 species are defined by CALM as "taxa which are
considered to have been adequately surveyed, or for which sufficient knowledge is
available, and which are considered not currently threatened or in need of special
protection, but could be if present circumstances change.
The Short-billed Black-Cockatoo or Carnaby's Cockatoo (Calyptorhvnchus
latirostris) may be a seasonal visitor in the area using large eucalypts as roosting sites.
Nomadic flocks of this species are relatively common throughout much of the Perth
Metropolitan Region.
The Peregrine Falcon (Falco peregrinus) may occur as a vagrant in the area mostly in
flooded gum woodlands along the Canning River. The species is fairly common in

certain habitats in the Perth Metropolitan Region and even occurs in the Central
Business District. At most, a single bird or pair, may be present at East Clontarf as a
seasonal or occasional visitor but would occupy a much larger territory.
The Southern Brown Bandicoot or Quenda (Isoodon obesulus fusciventer) has been
recorded nearby in Wilson and may be present on the site. This species typically
prefers low dense vegetation without too much water. Due to the disturbed nature of
the site and the presence foxes it is unlikely that populations of the Quenda persist at
the Clontarf site. This species may however, colonise the area periodically from other
habitats that adjoin the river in nearby localities provided access is available along the
river.
In addition, the Water Rat (Hvdromys chrvcogaster) could occur along sections of the
river and may occasionally access the site. No evidence of this species was recorded
during the site surveys, however the species may move along the river foreshore area
and colonise the section of the Canning River adjoining East Clontarf.
Given the habitat condition and type at East Clontarf, it is expected that development
of East Clontarf is unlikely to have a significant impact on any Specially Protected
(Threatened) Fauna.

4.

CONSERVATION SIGNIFICANCE

Main observations or findings of the vertebrate fauna surveys in relation to the
significance of the habitats of East Clontarf to fauna are as follows:
The sheltered cove of the adjacent Canning River is important for a range of
waterbirds, probably due to several factors; but the inflow of freshwater from
the East Clontarf site may attract Black Swans, Musk Ducks and several other
species that need to drink freshwater regularly to the location.
The small areas of salt marsh on the river foreshore together with the other
largely well vegetated sections of foreshore is attractive to a range of fauna.
The foreshore forms an important part of a largely continuous riparian habitat
for fauna moving along the Canning River (such as Water Rats, Southern
Brown Bandicoots and various birds.
The wetland, from the extensive rush-beds to the short freshwater stream that
flows into the Canning River, supports wetland species, including waterbirds
that require freshwater habitats, various frogs, and Long-necked Tortoise.
The wetland could support a greater range of waterbirds if areas of open water
were available.
Fringing vegetation of the wetland such as bracken fern and some remnant
riparian vegetation provides cover and protection for wetland species,
including possibly the Southern Brown Bandicoot and some reptile species.
Flowering of fringing vegetation including introduced Tree Lucerne supports
nectar-feeding birds that are able to move through the area.

Upland vegetation of the site is severely degraded. These areas support few
reptile species and open country birds such as Magpies that still rely on
scattered mature trees. Trees within the site may be used for breeding by
various birds, including some waterbirds such as ducks and herons.
Discussions with Ted Cockett (Curtin University) indicate that the area around
Clontarf had a lot of native vegetation in the 1950s and 1960s and that the
vertebrate fauna was previously much more extensive.
Observations from the surveys conducted clearly suggest that the river and fringing
foreshore vegetation are important for fauna, whereas the existing wetlands and
uplands are of limited value. The wetland however, supports a few species not
present close to the river such as Reed-Warbler, Little Grassbird, and Spotless Crake.
In addition, the single record of a fairy-wren indicates that the upland and wetland
fringing vegetation have the potential to support a richer fauna than is currently
present.

5. RECOMMENDATIONS
Modification of the site could potentially enhance the number of species and
abundance of species if alterations included the following:
Creation of freshwater lakes, partly vegetated with sedges, immediately behind
the river foreshore, possibly through the diversion of the existing drainage line.
This would create wetland habitat close to the river and potentially improve
breeding sites for water birds such as the Black Swan, and would assist with
filtering water flowing into the river.
Retention of remnant native upland vegetation, such as the patch of Marri near
the river and groves of Flooded Gums. Other eucalypts and exotic trees also
provide valuable roosting and nesting sites for many species of birds.
Compensation of any loss of wetland due to development by habitat creation
within the remaining wetland area. Wetlands smaller than the existing wetland
could be designed to support increased numbers and diversity of waterbirds.
For example, creating some open water in the wetlands and retaining dense
rush beds around most of the fringe of the open water, and on one or more
islands, and planting dense vegetation along the edge of rush beds would
create a mosaic of valuable habitat.
Native riparian species, especially small trees such as Agonis Iinear,fb1ia,
could be used to create aesthetic corridors of vegetation along narrow
waterways.
Planting of some dense shrubs around the wetland and along the margins of the
river foreshore would be valuable for birds such as the fairy-wrens, and would
enhance the wildlife corridor along the Canning River foreshore.

Use of native vegetation in public areas, on road verges and even encouraged
in private gardens would benefit wildlife.
Provision of an appropriate width buffer along the river foreshore to minimise
disturbance of wildlife, especially waterbirds on the river, from any
development and future residents. Dogs should be excluded from the
foreshore area and residents should be encouraged to keep cats indoors,
particularly at night.
Water quality within the wetland should be ascertained and any major threats
to maintaining good quality of water, such as sediment or groundwater
contamination, should be addressed and appropriately managed to minimise
impacts.
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VERTEBRATE FAUNA RECORDED OR EXPECTED TO OCCUR
For the purposes of this species list, the East Clontarf site is considered to include the
freshwater wetland, upland areas around the wetland, and the adjacent river and
foreshore. The habitat and fauna with all these areas would potentially be affected by
development of the site.
Species were recorded on the site during:
-

May (08 May 2000 and 16 May 2000)
August (21 August 2000)
October (31 October 2000)
December (21 December 2000)

KEY:
:
*:
+:

Species recorded at the site
Species expected on the site
Species that may be present

Species present during a particular survey date are indicated as
R:
U:
W:

On the river
In upland habitats
Within the wetlands

"nearby"
"report"
"fly"

species recorded nearby but not on the site
species reported by people spoken to during the survey
species recorded as flying over the site

(SI - 4)
(P1 - 4)
(1)

Specially Protected species (Schedules 1 —4)
species listed as Priority taxa (Priority I - 4)
introduced species

Totals provided in parentheses U indicate number of species expected
or possible (including those that were recorded) at the site.

Note: a number of bird species have been excluded from this list as they would only
occur at the site as vagrants.

VERTEBRATE FAUNA RECORDED OR EXPECTED TO OCCUR
Overall
Amphibians
Myobatrachidae (ground frogs)
Crinia georgiana
Quacking Frog
Crinia (Ranidella) glauerti
Glauert's Froglet
crinia (Ran/della) insignifera
Sandplain Froglet
Heleioporus evrei
Moaning Frog
Pobblebonk
Limnoclvnastes dorsalis
Myohatrachus gouldii
Turtle Frog
Pseudophryne guentheri
Guenther's Toadlet
Hylidae (tree frogs)
Litoria adelaidensis
Slender Tree Frog
Litoria ,noorei
Motorbike Frog
Sub-Total
Reptiles
Chelidae (side-neck tortoises)
Chelodina oblonga
Long-necked Tortoise
Gekkonidae (geckoes)
Diplodactylus spinigerus
Spiny-tailed Gecko
Marbled Gecko
Phvllodactylus narrnoratus
Pygopodidac (legless lizards)
Aprasia repens
Sandplain Worm Lizard
Lialis burtonis
Burton's Legless Lizard
Pvgopus lepidopodus
Common Scaleyfoot
Agamidae (dragon lizards)
Western Bearded Dragon
Pogona minor
Sandhill Dragon
Tvmpanocrvptis adelaidensis
Varanidae (monitors or goannas)
Gould's Sand Goanna
Varanus gouldii
Scincidae (skink lizards)
Acritoscincus (Bassiana) trilineatuni
Qyptoblepharus plagiocephalus
Fence Skink
Cienot us Ia/lens
Egernia kingii
King's Skink
Heniiergis quadrilineala
Lerisia elegans
Lerista praepedita
Menetia grey/i
Dwarf Skink
Morethia lincoocellata
Morethia obscura
Dusky Morethia
Western Bluetongue
Tiliqua occipital/s
Tiliqua rugosa
Bobtail
Elapidae (front-fanged snakes)
Notechis scutatus
Tiger Snake
Dugite
Pseudonaja af/mnis
Sub-Total
Birds
Anatidac (ducks, geese and swans)
Cygnus airatus
Black Swan
Tadorna tadornoides
Australian Shelduck
Anas superciliosus
Pacific Black Duck

May I Aug I

W
W
W

W
W
W

Oct

Dec

W
W

W

nearby
+
+
*
6 (9)

3

W
5

2

W

W

*
*
*
+
+
+
+
+
'

V

WU

WU

+
+
*
"
*
*
+
+
+
*

6 (23)

WU

U

U

2

R
R
R

WU
WU
report
3 1_2

U
4

R
R
R
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Overall
Anas gibberifrons
Grey Teal
Anas castanea
Chestnut Teal
Australasian Shoveler
Anas rhynchotis
Pink-eared Duck
Malacorhynchus tneinbranaceus
Avthva australis
Hardhead (White-eyed Duck)
C'henonettajuhata
Australian Wood Duck
Biziura Iohata
Musk Duck
Qxvi,ra australis
Blue-billed Duck
Podicepididae (grebes)
Poliocephalus poizocephalus
Hoary-headed Grebe
Tach3'haptus novaehollandiae
Australasian Grcbe
Anhingidae (darters)
Anhinga inelanogaster
Darter
Phalacrocoracidae (cormorants)
Phalacrocorax carho
Great Cormorant
Phalacrocorax varius
Pied Cormorant
Phalacrocorax sulcirostris
Little Black Cormorant
Pha/acrocorax tne/anoleucos
Little Pied Cormorant
Pelecanoididae (pelicans)
Pelecanus conspicillatus
Australian Pelican
Ardeidae (herons and egrets)
Egret/a novaehollandiae
\Vhite-faced Heron
Egret/a garzetta
Little Egret
Ardea paci/Ica
White-necked Heron
Egretta a/ha
Great Egret
Nvcticorax caledonicus
Nankeen Night Heron
Plataleidae (ibis and spoonbills)
Threskiornis inolucca
Australian White Ibis
Threskiornis spinicollis
Straw-necked This
Yellow-billed Spoonbill
Plataleaflavipes
Accipitridae (kites, hawks and eagles)
Pandion ha/iaetus
Osprey
Elanus notatus
Black-shouldered Kite
Haliastur sphenurus
Whistling Kite
Ha/iaeetus leucogaster
White-bellied Sea Eagle
Circus approxirnans
Swamp Harrier
Brown Goshawk
Accipiterfasciafus
Accipiter cirrhocep/ia/us
Collared Sparrowhawk
Wedge-tailed Eagle
Aquila audax
Hieraaetus inorphnoides
Little Eagle
Falconidae (falcons)
Falco peregrinus (S4)
Peregrine Falcon
Falco longipennis
Australian Hobby
Falco berigora
Brown Falcon
Falco cenchroides
Nankeen Kestrel
Rallidae (crakes and rails)
Buff-banded Rail
Ral/us phi/ippensis
Porzana pusilla
Baillons Crake
Porzanaflu,ninea
Australian Spotted Crake
Porzana tabuensis
Spotless Crake
Ga//i,iu/a tenebrosa
Dusky Moorhen
Porphvrio porphvrio
Purple Swamphen
Fu/ica atra
Eurasian Coot

May
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R
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R
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+
R
+
+
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R

R
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+
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*
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R

R

R
R

R

R

R

R

R

R

R
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W
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R
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W
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U

U
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*

U

U

U
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*

U

*
*
*
+
*
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Overall J May
Scolopacidae (sandpipers)
Common Greenshank
Tringa nebularia
Wood Sandpiper
Tringa glareola
Common Sandpiper
Tringa hvpoleucos
Recu rvirostridae (stilts and avoccts)
Black-winged Stilt
Himantopus himantopus
Red-necked Avocet
Recun'irostra novaehollandiae
Charadriidae (lapwings and plovers)
Grey Plover
Pluvialis squatarola
Red-capped Plover
charadrius ruficapillus
Black-fronted Dotterel
Elsevornis melanops
Banded Lapwing
Vane//us tricolor
Laridae (gulls and tcrns)
Silver Gull
Larus novaehollandiae
Caspian Tern
J-Jvdroprogne caspia
Crested Tern
Sterna bergii
Whiskered Tern
Chlidonias hvbrida
Columbidae (pigeons and doves)
Rock Dove (feral pigeon)
C'olumha livia (I)
Spotted Turtle-Dove
Streptopelia cllinensis (I)
Laughing Turtle-Dove
Streptope/ia senegalensis (I)
Cacatuidae (cockatoos)
Short-billed Black-Cockatoo ca/yptorhvnchus latirostris (SI)
Galah
Cacatua roseicapilla
Long-billed Corella
Cacatua tenuirostris (I)
Western Corella
Cacatua pastinator
Little Corella
Cacatua sanguinea
Psittacidae (lorikeets and parrots)
Rainbow Lorikcet
Trichog/ossus haernatodus (I)
Purple-crowned Lorikeet
G/ossopsitta porphyrocepha/a
Purpureicephalus spurius
Red-capped Parrot
Australian R ingneck
Barnardius zonarius
Cuculidae (cuckoos)
Pallid Cuckoo
Cuculuspallidus
Horsfield's Bronze-Cuckoo
C'hiysococcvx basa/is
Shining Bronze-Cuckoo
Chrvsococcvx lucidus
Strigidae (hawk-owls)
Southern Boobook Owl
Ninox novaeseelandiae
Tytonidae (barn owls)
Barn Owl
Two a/ba
Podargidae (frogmouths)
Tawny Frogmouth
Podargus strigoides
Apodidae (swifts)
Fork-tailed Swift
Apus pacificus
Halcyonidae (forest kinglishers)
Laughing Kookaburra
Dacelo novaeguineae (I)
Sacred Kingfisher
Todirainphus sanctus
Meropidae (bee-eaters)
Rainbow Bce-eater
Merops ornarus
Maluridae (fairy-wrens)
fairy-wren? splendid
Ma/urus sp/endens
Pardalotidae (pardalotes)
Spotted Pardalote
Pardalotus punciwus
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R
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R

+
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*
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Overall
Pardalotus striatus
Striated Pardalote
Gerygonejusca
Western Gerygone
Yellow-rumped Thornbill
A canthiza c/irvsorrhoa
Meliphagidae (honcycatcrs)
Anthochaera carunculata
Red Wattlebird
Western Wattlebird
A nthochaera lunulata
Lichenostornus virescens
Singing Honeycatcr
Brown Honeyeater
Lichmera indistincta
Phvlidonyris novaehollandiae
New Holland Honeyeater
White-cheeked Honeyeater
Phlidonris nigra
Epthianura albifrons
White-fronted Chat
Pachycephalidae (whistlers)
Pachvcephala rufiventris
Rufous Whistler
(flycatchers)
Dicruridae
Magpie-lark
Grallina cvanoleuca
Grey Fantail
Rhipidurafuliginosa
Rhipidura Ieucophrvs
Willie Wagtail
Campephagidae (cuckoo-shrikes)
Co,-acina novaehollandiae
Black-faced Cuckoo-shrike
White-winged Triller
Lalage sueurii
Artamidae (woodswallows)
A riamus cinereus
Black-faced Woodswallow
Cracticus torquatus
Grey Butcherbird
Australian Magpie
Gvmnorhina tibicen
Corvidae (ravens and crows)
Corvus coronoides
Australian Raven
Motacillidae (pipits and true wagtails)
Anthus novaeseelandiae
Richards Pipit
Dicaeidae (flower-peckers)
Dicaeum hirundinaceurn
M istletoebird
Hirundinidae (swallows)
White-backed Swallow
Cherarnoeca leucosternus
Welcome Swallow
Hirundo neoxena
Hirundo nigricans
Tree Martin
Hirundo ariel
Fairy Martin
Sylviidae (Old World warbiers)
Clamorous Reed-Warbler
Acrocephalus stentoreus
Ivtegalw-us grarnineus
Little Grassbird
Zosteropidae (white-eyes)
Silvereye
Zosterops lateralis
Sub-Total
Mammals
Peramelidae (bandicoots)
Quenda or Southern Brown Bandicoot Isoodon obesulus (P4)
Phalangeridae (possums)
Trichosurus vulpecula
Brush-tailed Possum
Mollosidae (mastiff bats)
White-striped Bat
J'Ivctinomus (Tadarida) australis
Vespertilionidae (vesper bats)
Gould's Wattled Bat
C'halinolobus gouldii
Vespedalus (Eptesicus) regulus
Nvctophilus geoffrovi
Lesser Long-eared Bat
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Overall
Muridae (rats and mice)
Rakali or Water Rat
House Mouse
Black Rat
Brown Rat
Leporidae (rabbits and hares)
Rabbit
Canidae (foxes and dogs)
European Red Fox
Felidae (cats)
Feral Cat
Sub-Total
TOTAL

Hvdrornvs chrvsogasier (P4)
Mzis inusculus (I)
Rauus ratlus (I)
Rattus norvegicus (I)

May

Aug

Oct

Dec

*
*
*

W

Oiycto/agus cuniculus (I)

U

Vulpes vulpes (I)

U

U

Fe/is catus (I)

U
2
41

1
40

4 (13)
1 67 (158)

U

37

Note. Fish have not been included in the species list. The introduced Mosquito Fish
Gambusia ho/brooki is present in the wetland.
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APPENDIX 5
SURFACE & GROUNDWATER SAMPLING
RESULTS (2004)
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ARL
Environmental and Analytical Chemists

ARL LAB No: 7792-7
DATE: 24 March 2004
CLIENT:

ATA Environmental
"Dilhorn House"
2 Buiwer Street
PERTH WA 6000

ATTENTION: B Donnelly
SAMPLE DESCRIPTION: Five water samples as received for analysis of metals,
NOxN, total kjeldahl nitrogen (TKN), total nitrogen,
organochiorine and organophosphorus pesticides
(OC/OP), pH, filtered reactive phosphorus (FRP), total
phosphorus and total dissolved solids (TDS).
DATE RECEIVED: 17 March 2004
JOB NUMBER: TCB/2003/002,PER
JOB NAME: Clontarf PER
PURCHASE ORDER NUMBER: 17470
METHODS: Metals
NQx-N
Total Kjeldahl Nitrogen
Total Nitrogen
Organochlorine and Orgartophosphorus Pesticides
pH
Filtered Reactive Phosphorus
Total Phosphorus
Total Dissolved Solids
RESULTS:
Lab No
Sample Marks
pH #

7792
MW1
5.9

Aluminium
Arsenic
Cadmium
Copper
Iron
Mercury
Magnesium
Lead
NOx-N
Total Kjeldahl Nitrogen
Total Nitrogen
Filtered Reactive Phosphorus
Total Phosphorus
Total Dissolved Solids

ARL No 029
ARL No 032
ARL No 034
ARL No 034
ARL No 002
ARL NoO]4
ARL No 036
ARL No 036
ARL No 016

7793
MW2
6.5

7794
7795
7797
MW3
DUP
Surface Water
6.2
6.2
6.6
mg/I
5,8
0.1
0.2
0.1
<0.1
<0.001
<0.001
<0.001
<0.001
<0.001
<0.002
<0.002
<0.002
<0.002
<0.002
<0,01
<0.01
<0.01
<0.01
<0.01
0.58
0.01
0.06
0.07
0.14
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002
4.6
5.4
7.8
7.6
8.3
<0.01
<0.01
<0.01
<0.01
<0.01
4.0
10
14
13
0.18
1.4
0.5
1.3
1.3
0.5
5.4
10
15
14
0.7
0.22
0.06
0.30
0.29
0.01
0.35
0.07.
0.35
0.31
0.06
500
400
500
500
600
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Analytical Reference Laboratory (WA) Pty. Ltd.
55 \fiItenoorn $:reet, East Perth. Western AustralIa 6004
ABN: 91 050 159 898
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Facsimile: 08 9325 2398
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B Donnelly
ATA Environmental
ARL Lab No: 7792-7
24 March 2004
Qganochlorine and Organophosphorus Pestiejdes
Lab No

Sample Marks

7792
7793
7794
7795
7796
7797

MWI
MW2
MW3
DUP
Field Blank
Surface Water

Dieldrin
0.002
0.003
0.003
0.003
<0.001
<0,001

No other common organochiorine and organophosphorus pesticides were detected in the six
water samples.
Limits of detection:
Aidrin
BHCs
Chlordane
Chlorpyrifos
DDD
DDE
DDT
Endosuiphan 1
Endosuiphan II
Endosuiphan Sulphate
HCR
Heptachior
Heptachlor Epoxide
Oxychiordane
Bromophos Ethyl
Ethion
Diazinon
Malathion
Fenitrothion

j.tg/1
0.001
0.001
0,001
0.005
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.005
0.01
0.01
0.01
0.01

Kim Rodgers
Laboratory Manager
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1. INTRODUCTION
This hydrological investigation has been prepared by JDA Consultant Hydrologists on behalf of Richard
Noble & Company for the East Clontarl Area (Figure 1).
The objective of the investigation is to provide a general understanding of the existing surface water and
shallow groundwater interaction, and to provide advice regarding seasonal groundwater variation, flow
regime of wetlands, water balance, and stormwater drainage. This report also reviews these findings in
the context of implications for proposed land use change within the Study Area.
This report has been prepared following site investigations carried out by JDA on 10 and 13 November
2002, and 20 February and 8 May 2003, and following discussions with Water and Rivers Commission,
City of Canning, and City of South Perth.
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2. PHYSICAL ENVIRONMENT
2.1 Location & Topography
The Study Area comprises of a total area of approximately 18.5 ha, located adjacent to the Canning River
in the City of South Perth, approximately 8km south east from the Perth Central Business District. The
Study Area is bounded by Clontarf Aboriginal Education and Training College to the west, Centenary
Avenue to the east, Manning Rd to the north and Canning River foreshore reserve to the south (Figure 1).
Topographic contours range from 0 mAHD immediately adjacent to the Canning River, to 9 mAHD near
Manning Rd (Figure 2). Much of the Study Area is flat and less than 3 mAHD, rising relatively steeply in
the north of the site. The large wetland in the western area is below 2 mAHD. An elevated mound to 6
mAHD exists in the south-east part of the Study Area.

2.2 Rainfall
Long term average annual rainfall is approximately 860 mm (based on Bureau of Meteorology's Perth
Regional Station, 1880 to present). Annual rainfalls are shown in Figure 3. The average annual rainfall for
Perth has decreased significantly since the mid 1970's. From 1975, the average annual rainfall has been
790 mm, representing an 8% reduction compared to the long term.

2.3 Geomorphology & Surface Geology
Jordan (1986) describes the Study Area as part of a low level river terrace of the Canning River. The
surface deposits are holocene alluvial sands overlain by aeolian Bassendean sands. The eastern part is
shown as "made ground" associated with an inactive solid waste disposal site.
A geotechnical investigation (Coffey, 2000) presents information on the surface deposits over the Study
Area, and interprets the sand as Bassendean sand rather than river terrace. Cross sections extending
north south from Manning Road to the Canning River (Figure 2) through the western and eastern wetland
areas respectively have been interpreted based on Coffey (2000) as shown in Figures 4 and 5.
Figure 4 shows that adjacent to Manning Road there is a deep sand soil profile, transitional to a thick
(3m+) thick peat deposit beneath the western wetland area, which decreases in thickness towards the
Canning River. Figure 5 shows a quite different sequence with the community market garden adjacent to
Manning Road as shallow uncontrolled fill over sand. Further south there is uncontrolled fill over peat
within the eastern wetland area. The cross sections indicate the eastern wetland area to have a higher
natural surface than the western wetland area.

2.4 Surface Drainage
Based on 1 m DOLA topographic contours, approximately 12.2 ha of the 18.5 ha Study Area is estimated
to drain to the wetland (includes the wetland area itself) and 6.3ha is estimated to drain directly to the
Canning River (Figure 6).
The Study Area also receives surface drainage from external catchments as shown on Figure 6:
U

Manning Rd and Conlon St catchment of approximately 6.9 ha which discharges into the north
western area of the wetland via piped drainage. The extent of this catchment area is indicative only
as it is based on topographic data. Detailed drainage plans for this region are not available from City
of South Perth or City of Canning.

U

Centenary Avenue catchment (26.0 ha), which includes urban areas to the east of Centenary Avenue
and north of Manning Rd. These areas discharge into the Study Area via a piped drainage under
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Centenary Avenue into the eastern region of the wetland. During JDA's field investigations in
October 2002 the outlet from the drainage system to the wetland was observed to be submerged.
j

Two smaller catchments to the west (1.0 ha) and south east (1.5 ha), which may discharge into the
Study Area from impervious areas as diffuse overland flow.

On this basis, the total estimated upstream area draining into the Study Area is 35.4 ha, of which 33.9 ha
drains into the wetland and is discharged to the Canning River through a 750 mm dia culvert from the
wetland into an overgrown trapezoidal channel (Figure 6).
The total existing catchment area of the wetland is therefore 46.1 ha.
The flow rate discharging from the wetland was visually estimated by JDA during field work on 10
November and 31 December 2002 to be in the order of 20 Us (1700 m3/d). ATA Environmental estimated
a discharge rate from the wetland of 18 Us (1600 m3/d) on 6 November 2000 (ATA, 2001). Anecdotal
evidence provided by a groundskeeper at Clontarl Aboriginal Education and Training College indicates
continuous flow throughout the year at a relatively constant rate of approximately 20 Us (1700 m3/d)
Assuming 35% rainfall runoff from the 46,1 ha catchment and 790 mm/yr rainfall, the estimated annual
average surface runoff is approximately 127,000 m3/yr, corresponding to 4 Us (300 m3/d), which is far
less than the observed discharge. It is therefore considered unlikely that surface drainage is sustaining
the observed discharge from the wetland to the Canning River.
Figure 6 shows the Study Area is above WRC's 100 year floodway and flood fringe for the Canning River.

2.5 Hydrogeology
2.5.1 Superficial Aquifer
The superficial formations is the name given to the Quaternary deposits on the Swan Coastal Plain.
Within the study area these deposits comprise alluvial sands overlain by aolian sands as described in
Section 2.3 above. Peaty sands occur in the vicinity of the wetland.
Groundwater flow systems can be described by flow lines indicating the direction of groundwater flow and
contours of water table elevation (or potentiometric contours in confined systems). Flow lines are
perpendicular to water table contours.
The groundwater flownet associated with the superficial formation aquifer in the vicinity of the Study Area
is shown in Figure 7a. Clontarf is located between the I and 10 mAHD water table contours and the
curvature of the contours along the Canning and Swan Rivers is indicative of groundwater discharge to
those river systems.
The Cloverdale groundwater system extends to the Darling Scarp in the east and to the Swan Canning
River System around its boundary. Figure 7a shows the water table rises to a maximum of above 20 m
AHD towards the Darling Scarp and falls to 0 m AHD around the river boundary.
The Study Area lies on the northern bank of the Canning River, which forms the southern boundary of
flow channel 2 of the Cloverdale area groundwater flownet. Davidson (1995) estimates groundwater
throughflow in this flow channel to the Swan Canning River system as 7,000 m3/d. Beneath the 10 mAHD
contour, considered more representative of the Clontarf location, Davidson (1995) estimates the
groundwater throughflow for flow channel 2 to be approximately 4,000 m3/d. The 10 mAHD water table
contour in flow channel 2 is approximately 10 km long, so that the groundwater throughflow corresponds
to 400 m3/d/km. The Study Area represents approximately 0.5 km, through which 200 m3/d may be
expected as the groundwater throughflow.
Further discussion of the small superficial aquifer throughflow estimate of 200 m3/d in the context of the
observed 1700 m3/d discharge from the wetland to the Canning River is contained in Section 5.4.
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Groundwater salinity beneath the Study Area is described in Davidson (1995) as fresh (less than 1000
mg/L), but salinity will increase along the Canning River foreshore. Superficial groundwater may have
been contaminated by previous land uses (ATA, 2001).

2.5.2 Leederville Aquifer
The Leederville aquifer (artesian) underlies the superficial formation at a depth of approximately 25 m
below natural surface and is approximately 300 m thick locally. The groundwater flownet in the
Leederville aquifer is shown in Figure 7b.
The Study Area is located within flow channel 6 of the Leederville aquifer. Davidson (1995) estimates the
groundwater throughflow beneath the 10 mAHD potentiometric contour in flow channel 6 to be 200 m3/d.
The length of the 10 mAHD contour is approximately 20 km. The Study Area represents approximately
0.5 km along this contour, corresponding to 10 m3/d.
Figure 7b also shows the Study Area located within an area of upward head difference from the
Leederville aquifer into the superficial aquifer, although the head difference is small (less than 1 m). The
Study Area is however located within the boundary of a confining layer of shale between the two aquifers,
so that leakage between the aquifers is negligible.
The Leederville aquifer water is fresh beneath the Study Area (Davidson 1995).
Further discussion of the Leederville Aquifer throughflow estimate of 10 m3/d in the context of the
observed 1700 m3/d discharge from the wetland to the Canning River is contained in Section 5.4.

2.6 Wetlands
A wetland is located in the central region of the Study Area, extending in an east-west direction across
the site (Figure 8). The wetland is densely vegetated with reeds and some open water (Plate A).
As explained by ATA (2001) different definitions of wetlands have been applied resulting in different
definition of wetland boundaries. In chronological order the following wetland definitions apply:
U The wetland was classified as an Environmental Protection (Swan Coastal Plain Lakes) Policy 1992
(EPP) wetland. This definition was applied to all wetlands on the Swan Coastal Plain with greater
than 1000 m2 of open water area in December 1991. We understand that some wetlands were
defined by field inspection and some by air photo interpretation. The EPP wetland boundary extends
to land as high as 9 mAHD.
U WRC's Wetland Atlas (Hill et al 1996) maps the wetland and the area between the wetland and the
Canning River as peripheral estuary, known as the Clontarf River Flats. This definition is a
geomorphic one and describes the land as flat wetland rather than a basin wetland. This mapping
extends to 6 mAHD natural surface.
U Mapping of a basin wetland boundary by ATA Environmental (2001), which roughly coincides with a 2
mAHD natural surface contour in the western wetland area.
Field investigations undertaken by JDA in November 2002, and February and May 2003 confirm the ATA
mapping as a more accurate representation of the extent of the wetland boundary within the Study Area.
The field investigations undertaken are discussed further in Chapters 4 and 5 of this report.

2.7 Groundwater Abstraction
Advice from Clontarf College indicates there are 2 superficial aquifer bores located west of the Study
Area used for irrigation of the College grounds. Abstraction rates from these two bores combined are
estimated as 1,200 m3/d maximum.
There is no abstraction from the Study Area wetland for irrigation purposes. A small community market
garden along Manning Road was irrigated from mains water supply, but closed earlier this year.
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3. LAND USE HISTORY
Historical land use for the Study Area based on air photo interpretation, Clontarf historical documents,
and anecdotal information received from Clontarf Brothers O'Doherty and Tuppin, is presented below in
the context of changes in water management within the Study Area
U 1901-1940, Establishment of Clontarf orphanage, and associated clearing of wetland vegetation in
the western wetland and establishment of vegetable gardens, orchard and grazing using the spring
as water supply. Drain dug to reduce water logging of this land, draining to Canning River. This land
use would have lowered the wetland water table and reduced water logging, allowing for the garden,
and resulted in oxidation of the peat soils in the wetland, with consequent lowering of the natural
surface.
U 1940-1945. Christian Brothers and orphans evacuated and the buildings occupied by RAAF
personnel. Gardens fell into disuse during this period and wetland vegetation re-established.
U 1946-1986. Christian Brothers re-occupied the buildings and re-established the gardens, although
not to the extent of pre 1940. By 1959 the aerial photographs indicate gardens are no longer used
and wetland vegetation re-established. 1968 aerial photography suggests a deepening of the drain to
the Canning River to allow part of the wetland to be filled for use as sports oval. This again would
have lowered the water table, leading to further oxidation of the peat and further lowering of the
natural surface.
U 1970's. Installation of the current pipe culvert and access track which has probably obstructed the
improved drainage necessary for operation of the garden, thereby raising the water level in and
around the wetland.
The Study Area is currently zoned as Urban in the Metropolitan Region Scheme (MRS) and Residential in
the City of South Perth Town Planning Scheme. Land adjacent to Canning River is reserved for Parks
and Recreation in the MRS (Plate B).
At present, the site consists of a wetland in the central region, a community based market garden along
the northern boundary, evidence of landfill between the wetland and Canning River (land previously used
as a sports oval, since abandoned), and the channel draining the wetland from its south west corner to
the Canning River. Apart from the market garden, which uses mains water supply, the site appears
presently unused.
Land to the south east of the site was previously used for refuse disposal purposes, and has since been
capped and vegetated with grass (AlA, 2001).
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4. WATER TABLE INVESTIGATION
41 JDA Monitoring Bores & Staff Gauge
On 8 and 13 November 2002, JDA installed 8 groundwater monitoring bores (labelled EC1 to EC8) by 75
mm hand auger within the Study Area (Figure 9). These bores consisted of 50 mm PVC capped at both
ends and slotted for the lower 1 m (Plate C). The bores were broadly located in two north-south transects
through the Study Area and wetland. Lithologicat logs for the bores are shown in Appendix 1. The logs
show deep Bassendean sands along the northern boundary of the Study Area, with black sandy silts
around the wetland fringes and clays in the low lying areas of the Canning River foreshore. The logs are
generally consistent with those of a previous geotechnical investigation (Coffey, 2000).
A staff gauge was installed in the south western corner of the wetland (Plate D), where the wetland flows
under a small bridge via a 750 mm dia culvert into an open drain. (Figure 9).
The levels of these bores and staff gauge were surveyed by PGS Hope & Partners to Australian Height
Datum (m AHD). Open water levels were also surveyed, including two locations in the open drains (Si
and S2), the wetland just north of the staff gauge, the wetland at Centenary Road drainage culvert and
the Canning River foreshore lake in the south east comer of the Study Area (Figure 9).
Table 1 and Figure 10 presents water levels measured on 13 November 2002. The culvert draining the
western wetland invert is 0.53 m AHD (upstream) and 0.47m AHD (downstream).

Table 1: Water Level Data
Natural Surface

Bore

(m AHD)
JDA Monitoring Bores

II Top of Casing
L (m AHD)

Water Level
Recorded 13111102
(m AHD)
(m BNS)

AAMGL
(mAHD)

EC1

2.43

3.20

1.34

1.09

1.29

EC2

2.03

3.24

1.59

0.44

0.64

EC3

4.82

5.74

2.65

2.17

2.57

EC4

7.59

8.58

4.69

2.90

3.70

EC5

0.58

1.14

0.52

0.06

0.26

0.95

1.15

1.35

EC6

2.10

2.90

EC7

3.92

5.14

1.61

2.31

2.71

7.97

8.69

4.18

3.79

4.59

0.53

-

-

7.46

7.46

-

-

-

EC8
JDA Staff Gauge
GI

1

0.72

*

0.72*

WRC Monitoring Bore
G61610356
Open Drains
Si
S2
S3

_-

I

WetlandatCentenaryRdCulvert
CanningRiver ForeshoreLake

5.30

6.10

0.92*

0.92*

0.10

0.10

-0.12

-0.12

2.25

2.25

0.14

0.34

m AHD = metres Australian Height Datum
m BNS = metres below Natural Surface
* For the staff gauge and open drain Si near the wetland outlet, levels recorded on 13 November have been adjusted down by
0.20m as a blockage existed in the culvert at the time of recording water levels. The blockage was subsequently cleared which
resulted in a 0.20m reduction in water level at the staff gauge.
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4.2 WRC Monitoring Bore
The long term WRC superficial aquifer monitoring bore located nearest to the Study Area is bore
061610356 (Figure 10). The bore is located within residential development approximately 600 m east of
the Study Area.
On 13 November 2002 the water level recorded in G61610356 was 5.30 mAHD. This bore has a long
term record dating back to 1956 (Figure 10). Since 1989 the frequency of measurements has been
reduced to less than 3 per year, rendering the data unreliable for estimation of long term averages. In
addition, the water level data shows constant values from 1997 to 1999, indicating spurious data over this
period.
On this basis, JDA has estimated the AAMGL for this bore based on the period of record from 1956-1989.
The AAMGL is estimated to be 6.10 mAHD, 0.80 m above the level measured by JDA on 13 November
2002.

4.3 Estimation of AAMGL
WRC's Average Annual Maximum Groundwater Level (AAMGL) policy was developed in the early 1990's
and requires that the AAMGL be maintained to prevent nutrient rich groundwater draining from the area
as surface water, polluting water bodies downstream. Maintenance of AAMGL also prevents the drying
out the wetlands, saving groundwater dependent vegetation. The policy allowed a subsoil drainage
network, as long as it is laid at or above the AAMGL, with fill imported to give adequate separation
between land surface and groundwater.
To calculate the AAMGL for the Study Area an adjustment is made to monitoring bores installed across
the Study Area, consistent with the water level measured in the long term WRC monitoring bore. On 13
November 2002 the water level in WRC bore G61 610356 was 0.80 m below its 1975 -1989 AAMGL of
6.10 m AHD. However, given the presence of the culvert discharging water from the wetland area to the
Canning River and anecdotal evidence of relatively constant interannual and interseasonal discharge
from the wetland, there is expected to be a lower variation in water table for the wetland and its
surrounding area. On this basis the following adjustments to calculate AAMGL have been applied:
U no rise to AAMGL for water levels surveyed in the wetland and open drains.
U 0.20m rise to AAMGL for bores EC1, EC2, EC5, and EC6 located on the southern side of the wetland
U 0.40m rise for bores EC3 and EC7 located between the wetland northern boundary and Manning Rd
U 0.80m rise for bores EC4 and EC8 located adjacent to Manning Rd.
The approach described above is consistent with WRC's accepted methods for calculating the AAMGL.
Estimated AAMGL's for JDA monitor bores are shown in Table 1, with a contoured AAMGL map over the
Study Area presented in Figure 11. AAMGL contours range from 0.50 mAHD in the southern area
adjacent to the Canning River, to 4.5m AHD in the north eastern corner.
Perth Groundwater Atlas (WRC, 1997) mapping for the Study Area is also shown in Figure 11. A
maximum groundwater contour of 5 mAHD passes east-west through the northern region of the Study
Area, decreasing to 3 mAHD approximately midway between Manning Road and the Canning River.
Groundwater flow is typically in a southerly direction towards the Canning River. These atlas contours are
estimated maximum groundwater levels based on regional data. The atlas contours do not take into
account the local variability expected to occur within the Study Area associated with the wetland.
Consequently the contours should not be relied on for land use management purposes (WRC 1997), and
are presented here for comparison purposes only. JDA's AAMGL is typically in the order of 1 .5m lower
than WRC's Groundwater Atlas maximum groundwater contours.
The calculated AAMGL is shown as a depth to groundwater below natural surface in Figure 12. Note that
the natural surface contours are im interval and based on 2001 land surface conditions, and do not
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extend below the 2 mAHD in the wetland presumably due to standing water or obscured natural surface
by vegetation.
The water table gradient north of the wetland to Manning Road is similar to that of the region beyond
Clontarf. Within the wetland and south of it to the Canning River, the water table gradient shown on
Figure 11 is less due to the water being effectively at natural surface and the natural surface itself being
of lesser gradient than north of the wetland. In other words, the water table in the wetland and south of
the Canning river is effectively controlled by the natural surface and is in a region of groundwater
discharge. There is no evidence that the peat beneath the wetland acts as a groundwater flow barrier.
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5. WETLAND INVESTIGATION
This Chapter details the results of JDAs wetland investigation including field investigation conducted on
20 February and 8 May 2003 to identify the source of wetland inflow to sustain a relatively constant
discharge throughout the year. The behaviour of wetland water levels under existing conditions during
flood events is also analysed.

5.1 Canning River Discharge
As previously stated in Section 2.4, the flow rate discharging from the western wetland to the Canning
River was estimated by JDA on 10 November 2002 and 31 December 2002 to be approximately 20 Us,
similar to a rate of 18L/s measured on 6 November 2000 (ATA, 2001). Anecdotal evidence provided by a
groundskeeper at Clontarf College on 10 November 2002 indicated continuous flow throughout the year
over the years at approximately 20 Us (1,700 m3/d).
During a site visit by JDA on 31 December 2002, Brother Tuppin, a resident at Clontarf since 1935,
confirmed that this drain has always flowed at a similar rate. He observed that in his early years at
Clontarf the drain flowed at a greater rate than at present. This observation is consistent with rainfall
having been generally higher in the mid part of the last century with associated higher groundwater levels,
however may also have been due to increased stormwater inflow during this period.
During field investigations by JDA on 8 May 2003, water depth discharging through the 750mm diameter
culvert from the wetland was observed to be 0.1Om. Using culvert hydraulics modelling software
CulvertW, the discharge through the culvert for 0.10 m flow depth is estimated as 17 Us (1500 m3/d),
consistent with field observations and anecdotal evidence.

5.2 Evaluation of Possible Sources of Wetland Inflow
5.2.1 Surface Water Inflow
As previously stated in Section 2.4, assuming 35% rainfall runoff, from the 46.1 ha catchment flowing to
the wetland and 790 mm/yr rainfall, the estimated annual average surface runoff is approximately
127,000 m3/yr, corresponding to 300 m3/d, which is far less than the observed discharge. It is therefore
considered unlikely that surface drainage is sustaining the observed discharge from the wetland to the
Canning River.

5.2.2 WRC Private Bore Database - Spring 20018351
WRC's private bore database identifies a spring occurring within the Study Area (Figure 9). The WRC
database annotation of this spring is as follows
"The stream (spring) 20018351. The spring has been flowing for 70 years and
used to be the only water supply. Elevation originally recorded as approx. 10
ft lwf. Supply originally recorded as 8,000 plus gph".
8,000 gallons per hour (gph) corresponds to approximately 900 m3/d or 10 Us. This is approximately a
half of the estimated flow rate by JDA and ATA. WRC were unable to provide any authority for this
annotation.
The spring location in WRC's database is given as south of the wetland, and this could not be located by
JDA during field investigations. JDA also found no physical, recorded or anecdotal evidence of such a
well having been dug, there being little reference to the water supply in the historical documents sourced
at Battye Library, City of South Perth Library.
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The possibility of whether a hand dug deep well may have been constructed in the early days of the
20th
Clontarf orphanage (during the early
century) has also been examined. Such a well may have been
constructed through the superficial formation and into the Leederville formation aquifer which commences
approximately —20 mAHD (25 m below natural surface). Brother Tuppin is of the opinion that there never
was a hand dug deep well on any part of the Christian Brother's property at Clontarf.
As calculated in Section 2.5.2, the estimated groundwater throughflow in the Leederville aquifer for the
Study Area is only 10 m3/d, and is unlikely to sustain such a high flow even if there were a disused
Leederville formation well within wetland.

5.2.3 Water Corporation Mains Leakage
JDA has discussed with Water Corporation whether part of the flow rate may be due to a leaking water
main or sewerage pipeline, both of which occur within the Manning Road Reserve, immediately north of
Clontarf.
This appears unlikely given that the spring is thought to have flowed for at least 70 years, which pre-dates
the laying of these pipelines along Manning Road.

5.2.4 Superficial Aquifer Discharge
It is considered likely that the inflow to the wetland sustaining the 1700 m3/d discharge to the Canning
River is discharge from the superficial formation. The water, as measured in the drain is fresh
(approximately 200mg/L TDS) consistent with the superficial aquifer water quality.
If the flow is sourced from the superficial formation, its rate suggests that the groundwater throughflow
estimates by Davidson (1995) may be underestimated. Combining the estimated wetland discharge rate
to the Canning River of 1700 m3/d and estimated bore abstraction rates of 1200 m3/d (Section 2.7) results
in a total of 2,900 m3/d, or 75% of the estimated groundwater throughflow in flow channel 2 of the
superficial formation (Section 2.5.1).
During recent drilling of an irrigation bore in the superficial formation at Curtin University, highly
transmissive sediments were encountered at greater depth than mapped by WRC, which may be
indicative of a paleochannel of the Canning River (Phil Wharton, Rockwater Pty Ltd, pers. comm.). The
drilling evidence of a highly transmissive zone may be related to East Clontarf and as described, is not
documented in the official hydrogeology of the area (Davidson, 1995).
Prior to development of the Multiple Sclerosis Society land immediately east of Centenary Ave, the land
had peaty soils and a low lying swamp area. The swamp was identified as an expression of the water
table and not a spring. A City of Canning subsoil drain along Centenary Ave intercepts groundwater flow
and discharges to a sump in the north east corner of Centenary Park (S. Trinca, City of Canning, pers.
comm.). If this is the case, wetland inflow sustaining approximately 1700 m3/d discharge is most likely
confined to within the Study Area.
Field investigations undertaken by JDA to better define the location of groundwater discharge to the
wetland from the superficial aquifer are discussed in Section 5.4.

5.3 Field Investigation of Wetland Inflow via Transects
To assist in the determination of the location of superficial groundwater discharge into the wetland further
field investigations were undertaken by JDA on 20 February and 8 May 2003. The investigation involved
limited localised clearing to enable seven 20 m long transects to be established along the northern bank
of the wetland. These transects allowed the extent of the seepage face for the wetland to be determined,
and better definition of the northern boundary of the wetland and extent of open water otherwise hidden
by dense vegetation.
Each transect consisted of a 3m wide cleared path to the edge of the wetland, where a hole was dug into
the water table adjacent to the wetland, seepage observed, and the static water level reached in the hole
surveyed to Australian Height Datum by PGS Hope & Partners.
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The location of each of the transects and survey results are shown in Table 2 and in Figure 13 in relation
to JDA AAMGL mapping and ATA wetland extent mapping. Summarising the results of the investigation
u

The results of the investigation indicate the inflow to the wetland as being from a diffuse seepage face
along the northern boundary as previously described in Section 5.3,

i

The extent of the wetland and also support ATA Environmental mapping as a more accurate
representation of the extent of the wetland boundary within the Study Area, compared to WRC's
Wetland Atlas (Hill et al 1996) and Environmental Protection (Swan Coastal Plain Lakes) Policy 1992
(EPP) wetland mapping.
The results confirm the presence of a water table gradient across the wetland. At the staff gauge near
the wetland outlet, the water level was 0.70 mAHD, increasing to 1.38 mAHD at Transect 1 near the
north western wetland boundary. At the eastern boundary of the wetland near Centenary Avenue, the
water level was 2.24m AHD, representing a 1 .54m gradient through the wetland.
Seasonal variations in water table within the wetland and Study Area are small compared to more
typical seasonal groundwater variations of 1.0-1 .5m on the Swan Coastal Plain. Differences in water
levels for JDA monitoring bores compared to 13 November 2002 readings ranged from 0.03m at bore
EC1 to 0.30m at EC3. The water level at the JDA staff gauge was constant compared to the adjusted
November reading and the water level in the wetland at the Centenary Rd culvert showed almost no
change (0.01 m difference). These variations are consistent with adjustments applied in JDA AAMGL
calculations (Section 4.3, Table 1).

Table 2: Wetland Transect Investigation Data
Water Level
8 May 2003
(m AHD)

Water Level
13 Nov 2002
(m AHD)

Water Level
Difference

11

1.68

T2

1.39

T3

1.38

T4

1.45

T5

2.07

-

Location
JDA Wetland Transect

T6

1.98

T7

2.00

-

EC1

1.12

1.09

0.03

EC2

0.57

0.44

0.13

EC3

1.97

2.17

0.30

JDA Monitoring Bores

EC4

Dry

2.90

EC5

Destroyed

0.06

-

EC6

1.06

1.15

0.09

EC7

2.09

2.31

0.22

EC8

Dry

3.79

-

0.72

0.72

0.00

2.24

2.25

Staff Gauge
Wetland at Centenary Rd Culvert

]

0.01

m AHD = metres Australian Height Datum
m BNS = metres below Natural Surface
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5.4 Annual Water Balance
As previously calculated in Sections 2.4 and 5.1.1, the estimated average annual surface runoff from
external catchments to the wetland is approximately 127,000 m3lyr. Annual average groundwater inflow is
estimated as 630,000 m3/yr. On an annual basis therefore the flux of groundwater through the study area
exceeds the flux of surface water by a factor of approximately 5.
On this basis groundwater is estimated to contribute approximately 83% of wetland inflow.

5.5 Water Level Variation due to Stormwater Inflow
Based on a simple XP-UDD model, given an approximate wetland size of 3.5 ha and a 750mm diameter
outlet pipe, the 10 year average recurrence interval (ARI) flood event is estimated to result in a flood rise
of approximately 0.24 m within the wetland with a discharge of 0.19 ms/s for the critical 6 hour duration
storm event.
The 100 year ARI event is estimated to result in a flood rise of 0.31 m, and a discharge of 0.32 m3/s for
the critical 6 hour duration storm event.
These calculated flood rises are based on an assumed horizontal water surface, while the existing
wetland has a water surface gradient of approximately 1.54 m across it from Centenary Avenue to the
outlet culvert. The water surface will therefore be inclined from Centenary Avenue down to the culvert
outlet during flood events. This is contrast to the horizontal water surface which generally occurs in more
open water bodies such as lakes.
These calculated flood levels should be considered indicative only as detailed flood modelling has not
been performed as part of this study. More detailed modelling of flood levels is recommended to
accurately define wetland flood levels for detailed design.
These results indicate that while groundwater inflow greatly exceeds stormwater inflow on an annual
basis, significant variations in water level within the wetland are likely to be as a result of storm events
rather than seasonal groundwater variation.

5.6 Summary of Findings
Based on the above analysis it is JDA's opinion that the inflow to the wetland sustaining a relatively
constant 1700 m3/d discharge to the Canning River is diffuse discharge from the superficial formation
along the northern boundary of the wetland. The high discharge rate suggests that the superficial
groundwater throughflow estimates contained in Davidson (1995) may be underestimated.
The present wetland contains some area of open water, and as such functions to some extent as a flowthrough wetland (Townley et al 1993). Given the near constant flow rate believed to occur (based on
anecdotal evidence and field investigations), there is likely to be only small seasonal variation in both
groundwater flow rate and water table elevation and therefore in the extent of inundation or waterlogging.
Given the proximity of the wetland to the Canning River, it is unlikely that the wetland surface water is
able to recharge the aquifer on the down gradient (southern) side, but rather it drains as surface water at
the Canning River.
As the wetland is underlain by peat, there is the possibility of a perched water table forming, particularly in
early winter. However given the very constant groundwater discharge associated with the wetland to the
Canning River, this is unlikely to be the case. The wetland is therefore considered to be part of the
regional groundwater flow system of the superficial aquifer.
The rate of discharge from the wetland will be effected to some extent by land use and by the excavation
or blockage of manmade drains. However, these are considered to have relatively little impact on the
rate of flow which has probably been fairly consistent for the last 100 years at least. Interannual variation
of water level within the wetland are therefore also considered likely to be minor.
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6. IMPLICATIONS OF LAND USE CHANGE
The proposed residential development plan for the Study Area is shown in Figure 14. With respect to
drainage, the Clontarf Subdivision Application (DPS, 2002) provides the following strategy based on
written advice provided by WRC:
No new stormwater drainage from the Study Area is to enter the wetland.
The new stormwater should be directed into the river as far as possible from the freshwater outlet of
the wetland
The new stormwater should be treated before release to the river
The existing inflow/outflow from the central wetland should be maintained
(maintain existing hydrological balance)
The construction of a detention basin adjacent to the foreshore is optional.
Based on the outcomes of analysis detailed in Chapters 2, 4, and 5, Table 3 presents a summary of key
issues related to the proposed development plan and drainage strategy for the Study Area in relation to
groundwater and surface water management of the wetland.
The results indicate the wetland water balance is not significantly altered from its existing hydrological
balance as a result of implementing the proposed development plan, and that changes which occur are
considered manageable.
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Table 3 : Summary of Land Use Change Implications for Water Management
Issue

Status with Existing Land Use

Implication of Proposed Land Use Change

Groundwater inflow to the existing wetland is
estimated to be approximately 630,000 m3/year,
discharging to the wetland along its whole northern
boundary at a relatively constant rate of 1700 m3/d
(considering vegetation uptake and evaporation as
secondary effects).

The proposed development plan for the Study Area
is to fill part of the eastern area of the wetland
adjacent to Centenary Avenue. This will reduce the
length of the northern boundary of the wetland and
hence the length over which groundwater discharges
by approximately 20%. This would be expected to
reduce groundwater inflow to the wetland by a
similar amount.

Groundwater
Wetland Inflow

Groundwater is estimated to currently contribute
approximately 83% of the total current wetland inflow

To prevent water table rise beneath the developed
area sub soil drains will be required to convey
shallow groundwater towards the wetland or possibly
the Canning River.
Wetland Level

Wetland levels due to groundwater are estimated to
remain relatively constant seasonally and interannually.
The wetland AAMGL is estimated to grade from 0.7
mAHD at its downstream culvert to 2.25 mAHD at the
upstream Centenary Rd culvert,

Wetland
Discharge

Wetland levels are expected to remain relatively
constant with small seasonal variation.
The extent to which the existing dense vegetation is
responsible for the existing water table gradient
through the wetland is unclear. Removing and
rehabilitating the wetland with the inclusion of
several open water bodies may require a series of
weir structures to be installed if the existing gradient
across the wetland is to be maintained.

Groundwater discharge from the wetland to the
Canning River occurs at a relatively constant rate of
1700 m Id.

As stated above, installation of subsoil drainage in
the filled eastern area of the wetland if drained to the
wetland can maintain the existing groundwater flow
regime.

Average surface water inflow to the existing wetland is
estimated to be approximately 127,000 m3/year. Inflow
rates vary depending on individual storm events,

WRC have requested all drainage from development
within the Study Area is to be diverted away from the
wetland. This will reduce the contributing catchment
to the wetland from 46.1 ha currently (including the
wetland surface area) to 37.9 ha

Surface Water
Wetland Inflow

Of the 127,000 m 3/year average surface water inflow,
approximately 74% is estimated to be from developed
catchments external to the Study Area.
Surface water is estimated to currently contribute
approximately 17% of the total current wetland inflow

This will result in an average reduction in surface
inflow to the wetland of 16,000 m31 year or
approximately 9%, which is considered small
compared to inter annual variability.
This reduction represents only 2% of the total
surface water and groundwater inflow.

Wetland Level

The 10 year ARI flood event is estimated to result in a
flood rise of approximately 0.24 m within the wetland.
The 100 year ARI event is estimated to result in a
flood rise of 0.31 m.
Levels should be considered indicative only based on
preliminary modelling,

Change to the wetland surface area and surface
water catchment results in changes to wetland levels
during flood events. The 10 year ARI flood event
post development is estimated to result in a flood
rise of approximately 0.28 m (0.04m increase) within
the wetland. The 100 year ARI event is estimated to
result in a flood rise of 0.36 m (0.05m increase).
Levels should be considered indicative only based
on preliminary modelling.

Wetland
Discharge

Discharge for the critical 6 hour duration 10 and 100
year ARI events are estimated to be 190 Us and 320
Us respectively

Discharge for the critical 6 hour duration 10 and 100
year ARI events are estimated to be increased to
260 Us and 420 Us respectively.
A smaller outlet pipe than the existing 750mm
diameter would be required to reduce discharges to
existing levels however this would then result in
1 higher flood levels within the wetland.
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7. CONCLUSIONS/RECOMMENDATIONS
This hydrological investigation was undertaken by JDA on behalf of Richard Noble & Company for the
East Clontarf Area to provide a general understanding of the hydrology of the site and to review findings
in the context of implications for proposed land use change within the Study Area. Study conclusions and
recommendations are summarised below:
ci

Based on 1 m DOLA topographic contours, approximately 12.2 ha of the 18.5 ha Study Area is
estimated to drain to the central wetland (includes the 3.5 ha wetland area itself) and 6.3 ha is
estimated to drain directly to the Canning River.
The Study Area also receives surface drainage from external developed catchmerits. The total
estimated upstream catchment draining into the Study Area is 35.4 ha, of which 33.9 ha drains into
the wetland.
Field investigations confirm ATA (2001) wetland mapping as a more accurate representation of the
extent of the wetland within the Study Area, than previous Environmental Protection (Swan Coastal
Plain Lakes) Policy 1992 (EPP) wetland mapping and WRC Wetland Atlas mapping (Hill et al 1996).

ci

Field analysis indicates the presence of a water table gradient across the wetland. Near the wetland
outlet, the water level was 0.70 mAHD in May 2003, increasing to 2.24 mAHD at the eastern
boundary near Centenary Avenue. This represents a 1 .54m gradient through the wetland.
Seasonal variations in water table within the wetland and Study Area are small compared to more
typical seasonal groundwater variations of 1.0-1 .5m on the Swan Coastal Plain. Given the near
constant flow rate believed to occur from the wetland (based on anecdotal evidence and field
investigations), there is likely to be only small seasonal and inter annual variation in flow rate to the
wetland and wetland water level.
The relatively constant 1700 m3/d (20 Us) discharge from the wetland to the Canning River is
considered to be sustained by diffuse inflow from the superficial formation along the northern
boundary of the wetland. The high discharge rate suggests that superficial groundwater throughflow
estimates contained in Davidson (1995) may be underestimated.
The estimated annual average surface runoff from external catchments to the wetland is
approximately 127,000 m3/yr. Annual average groundwater inflow is estimated as 630,000 m3/yr,
based on 1700 m3/d constant discharge. Groundwater is therefore estimated to contribute
approximately 83% of wetland inflow.

ci

Based on a preliminary flood modelling, the 10 year ARI flood event is estimated to result in a flood
rise of approximately 0.24 m within the wetland with a discharge of 0.19 m3/s to the Canning River for
the critical 6 hour duration storm event. The 100 year ARI event is estimated to result in a flood rise of
0.31 m, and a discharge of 0.32 m3/s for the critical 6 hour duration storm event.
Calculated flood levels should be considered indicative only as detailed flood modelling has not been
performed in this study. More detailed modelling of flood levels is recommended to more accurately
define wetland flood levels for detailed design.

ci

The results indicate that while groundwater inflow greatly exceeds stormwater inflow on an annual
basis, significant variations in water level within the wetland are likely to be as a result of storm events
rather than seasonal groundwater variation.

ci

Based on the analysis presented in Chapter 6, the wetland water balance will not be significantly
altered from its existing hydrological balance as a result of implementing the proposed development
plan.
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The steady discharge of groundwater from the superficial formation aquifer to the drain flowing to the
Canning River will tend to dilute the affects of any pollution due to previous or existing land uses
within or upgradient of the study area. That is, the relatively high surface flow to the river will rapidly
dilute any high concentrations of pollutants within the study area.
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Figure 2: Topography
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Figure 6: Surface Drainage
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Figure 8: Wetland Mapping
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Figure 9: Monitoring Locations
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Figure 11: Estimated AAMGL
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Figure 12: Depth to Groundwater (AAMGL)
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Figure 13: May 2003 Wetland Transect Investigatlo
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Plate C : JDA Bore EC7 located in bracken fern on northern side of wetland.
View to south west across wetland toward Clontarf College (November 2002).
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Plate D: Staff gauge installed at south western corner of wetland near wetland outlet in area of
relatively open water (November 2002).
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Plate E : Wetland Investigation Transect I near JDA Bore EC3, view to south (February 2003)
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Natural Surface:
SOIL CHARACTERISTICS

33070
8/11/02
8/11/02
SW/ASM
2.00 m
3.24 mAHD
2.03 mAHO

COLOUR

PARTICLF
SIZE

TEXTURE

ORGAXIC
CONTE'iT

MOISTURE

Grey/Brown

Proc

Loony Sand

Medium

I)ry

COMMENTS

IlA

O.5m

>
I Sot

•

Mars,

Grey

Medium

Sand

Low

I5m

Saluralerl

Brown

1.0m

3 5,,,

4Thn

45,0

-

Slim

-

COI.OURS: Solirl colours are IILACK. WIIIT1i, IIEIGE
Dark
Brown. Red. Orange. Yellow. Grey. Blue
Medium :
Brown. Red. Orange. Yellow. Grey. Blue
Light:
Brown. Re,). Orange. Yellow. Grey. Blue

Tones : solid colour, blemish or monte

ATIC WAFER LEVEL
e: 1.3/1102

PARTICLE SIZE: Particles are rather FINE. MEDIUM or COARSE
below TOC 2.50 in
1 EXTURE:

Sand. Loamy Sand. Clayey Sand
Silt. Loam. Sand), Loam. Clay Loam
Clay. Sandy Clay

ORGANIC CONTENT:

VOLUME: lEgh. Med,um. Low
SIZE:
Fine. Medium, Coarse

ahoveNS: 1.21 ,n

WL 1.59,,, below NS

SJDA
Client:
Project:
Bore location:
Datum:
Bore Name:
Drill type:
Hole diameter:
I

LITHOLOGICAL LOG

Conrailtont

&

Richard Noble Company
East Clontarf Hydrological Investigation
395738E, 6457458N
MGA94/AHD
EC3
Hand Auger
75mm

Job No:
Hole commenced:
Hole completed:
Logged by:
Total Depth:
R.L. TOC
Natural Surface:
SOIL CHARACTERISFICS

2 3
Slot!

it

I

Depth
(metres)

COI.OIJR

33070
13/11/02
13/11/02
SW/ASM
3.30 m
5.74 mAHD
4.82 mAHD

PARTICLE
SIZE

TE XTURE

OkNIC
CONTENT

MOISTURE

Fine

Sandy Silt

High

Dry

Medium

Sand

Medium

COMMENTS

HA

0 Sm

Black

I .11w

Light Brown

3m

2.Om

-

Moist

Dark Brown

17

3. 0 tn
Saturated
Ftui of Hole
IStn

4.0m

4.Sm

5.Om

aliti colours are OAt K. W 1101:. BElt it:
Brown. Red. Orange. Yellow. Grey. Blue
Brown. Red. Orange. Yellow. Grey, Blue
Brown. Red. Orange. Yellow. Grey. Blue

(ones : solid colour. blemish or mottle

A'IIC WATER LEVEL
it: 13/1102

PARTICLE SIZE Particles are either FINE. MEDIUM or COARSE
below TI1C 3.57 m
Sand. Loamy Sand. Clayey Sand
Silt. Loam. Sandy Loam. Clay Loam
Clay. Sandy Clay
CONTENT:

VOLUME: high. Medium, Litw
SIZE:
Fine. Medium. Coarse

above NS: 0,92 m

WI. 265 ti below NS

SJDA

LITHOLOGICAL LOG

Conr..ltnt

Client:
Project:
Bore location:
Datum:
Bore Name:
Drill type:
F-olodiammte-

=

&

Job No:
Hole commenced:
Hole completed:
Logged by:
Total Depth:
R.L. TOC:
Natural Surface:

Richard Noble Company
East Clontarf Hydrological Investigation
395744E, 6457501N
MGA94/AHD
EC4
Hand Auger
75mm

33070
13/11/02
13/11/02
SW/ASM
5.00 m
8.58 mAHD
7.59 mAHD

SOIL CHARACTERISTICS

I 2 3
Slot!

.2

Depth
(nietren)

re
Depth

COLOUR

PARTICLE

TEXTURE

ORGANIC

MOISTURE

COMMENTS

hA

Grey

Fine

Silty Sand

>

0

I lInt

I .5m

2.Om

-

Medium

Light Browm Orange
2.5m

Medium

Moist

Sand

!,0m

I.Sm

4Cm

-

4.510

-

Grey

Low

Saturated
Roil of lii,!.

01i11 colours arc BLACK. WIlLIE, BEIGE
Brown. Red. Orange. Yellow. Grey. Blue
Brown. Red. Orange. Yellow. Grey. Blue
Brown. Red. Orange. Yellow. Grcv, Blue

rones: solid colour. hlemish or mortIc

ArIC WATER LEVEL
IC: 0/1102

PARTICLE SIZE: Particles are either FINE. MEDIUM or COARSE
helow TOC 560 in
RE :

Sand. Loamy Sand. Clavey Sand
Silt. Loam. Sandy Loam, Clay Loam
Clay. Sandy Clay

IC CONTENT:

VOLUME:
SIZE:

Iligh. Meiliuun, Low
Fine. Medium. Coarse

ahove NS: 099 or

WL 4.69 to helow NS

O

JD8

LITHOLOGICAL LOG

Corinultunt

Client:
Project:
Bore location:
Datum:
Bore Name:
Drill type:
Hole diart---ter

Job No:
Hole commenced:
Hole completed:
Logged by:
Total Depth:
R.L. TOC:
Natural Surface:
SOIL CHARACTERISTICS

Richard Noble & Company
East Clontarf Hydrological Investigation
395868E, 6457119N
MGA94/AHD
EC5
Hand Auger
75mm

I 2 3

=

Slotl
Screen

.2

Depth

Depth
(metren)

COLOUR

PARTICLE
SIZE

TEXTURE

ORGANIC
CONTENT

33070
8/11/02
8/11/02
SW/ASH
2.20 m
1.14 mAHD
0.58 mAHD

MOISTURE

COMMENTS

—i
hA
Clack

Sourly Silt

Brown

Sandy Clay

O.Sm

High

0
0
>

•

Grey

I.l)m
-

Mrtist

Fine

•

Clay

Low

5nl
-

Red

Saturated

End of! (ole

2.5m

SCm

Sm

4Mm

45.

5Mm

COI.OLKS: Solid coloursare CLACK. WHITE. BEIGE
Dark:
Brown. Red. Orange. Yellow. Grey. Blue
Medium
Brown. Red. Orange. Yellow. Grey. Clue
Light:
Brown. Red. Orange. Yellow. Grey. Blue

Tunes: solid colour, blemish or mottle

TIC WATER LEVEl.
(3/(1:02

SIZE : Particles are either FINE. MEDIUM or COARSE
below TOC ICC in
Sand. Loamy Sand. Clayey Sand
Silt, Loam, Sandy Loam. Clay Loam
Clay. Sandy Clay
CONTENT:

VOLUME: IEgh, Mediutn, Low
SIZE:
Fine. Medium, Coarse

above NS: 0.50m

WL 0.52 in below NS

SJDA

LITHOLOGICAL LOG

Cnn,nItnt

Client:
Proiect:
Bore location:
Datum:
Bore Name:
Drill type:
Hole diameter:

Richard Noble & Company
East Clontarf Hydrological Investigation
395858E, 6457257N
MGA94/AHD
EC6
Hand Auger
75mm

Job No:
Hole commenced:
Hole completed:
Logged by:
Total Depth:
R.L. TOC:
Natural Surface:
SOIL CHARACTERISTICS

123
Screen
Depth

Depth
(met Cl) COLOUR

PARTICLE
SIZE

TEXTURE

I

ORGANIC
CONTENT

I

33070
8/11/02
8/11/02
SW/ASM
2.00 m
2.90 mAHD
2.10 mAHD

MOISTURE

COMMENTS

Medium
Dark Brown

I Fine Medium I Loamy Sand

Mo:s'

1.0m
Low

Quar17 Gravel

[Sm

Sm

Sm

Sm

COLOURS: Solid coloursare BLACK. WhITE. BEIGE
Dark
Brown. Red. Orange. Yellow. Grey. Blue
Medium:
edium
Brown, Red. Orange. Yellow. Grey. Blue
Light:
Brown. Red. Orange. Yellow. Grey. Blue

Tones: solid colour. hlcm:sh or mottle

STATIC WATER LEVEL
Date: 13/11/02

PARTICLE SIZE: t'anicles are c:ther FINE. MEDIUM or COARSE
WL helow TOC 1.75 m
TEXTURE:

Sand. Loamy Sand. Claycy Sand
Silt. Loani. Sandy Loam. Clay Loam
(lay. Sandy Clay

ORGANIC CONTENT:

VOLUME: Itigh. Medium. LuSw
SIZE:
Fine. Medium. Coarse

Stickup ahovc NS: 11.50 m

WL 095 to helow NS

O

LITHOLOGICAL LOG

JDA

Client:
Project:
Bore location:
Datum:
Bore Name:
Drill type:
Hole diameter:
n

Richard Noble & Company
East Clontarf Hydrological Investigation
395886E, 6457421N
MGA94/AHD
EC7
Hand Auger
7 Jfl01.
Slot!
Depth

Depth
Imetreul

COI.OUR

Job No:
Hole commenced:
Hole completed:
Logged by:
Total Depth:
R.L. TOC:
Natural Surface:
SOIL CHARACTERISTICS
PALE

TEXTURE

ORGANIC

33070
8/11/02
8/11/02
SW/ASM
2.00 m
5.14 mAHD
3.92 mAHD

MOISTURE

COMMENTS

HA

0.5m

-

Grey

Elshnns Fine

Dry

U

Sand

15

•

Moist

Ugh? Grey
Mcdiurn

T
•
-

low

Grey

.

Saturateil

Fry! rrfllo/r

2.5m

3Dm

tOrn

4.5m

NOTES ON BORKI.OG
COLOURS: Solid colours arc BLACK. WHITE. BEIGE
Brown. Red. Orange. Yellow. Grey. Blue
Tones solid colour. blemish or ntottle
Dark :
Medium :
Brown. Red. Orange, Yellow, Grey. Blue
Ugh?:
brawn. Red. Orange. Yellow. Grey. Blue

SIALIC WATER LEVEL
Date: I.Vl 1.02

PARTICLE SIZE: Particles are either FINE. MEDIUM or COARSE
WL below TOC 2,H1 in
TEXTURE:

Sand, Loamy Sand. Clayey Sand
Silt. Loam. Sandy Loam. (lay Loom
(lay. Sandy Clay

ORe.ANICCONIENE:

VOLUME: High. Medium, Low
SIZE:
Fine. Medium. Coarse

MOISTURE: Soil Moisture can heeither: DRY. SI.IGIITLY MOIST. MOIST or SATURATED

Stickup above NS: 1.22 in

WL 1.61 in below NS

S

JDA

LITHOLOGICAL LOG

Cons,, Itant

Client:
Project:
Bore location:
Datum:
Bore Name;
Drill type:
Hole diamete .:

Richard Noble & Company
East Clontarf Hydrological Investigation
395892E, 6457496N
MGA94/AHD
EC8
Hand Auger
75mm

)ob No:
Hole commenced:
Hole completed:
Logged by:
Total Depth:
R.L. TOC:
Natural Surface:

33070
8/11/02
8/11/02
SW/ASM
5.00 m
8.69 mAHD
7.97 mAHD

SOIL CHARA(TERISTICS

0
.2

.SIol/
C

Depth
(merees)

COLOUR

STICLE

MOISTURE

TEXTURE

COMMENTS

hA

0.5m
I.)
U

>

Grey

Dry

1Mm

1.5m

2Mm

-. m

-

Medium

Sand

Low

MOW'

1.0m

Whitc
35w

4 Em

45m

Saturated

011(1 coloursare

BLAIr... Will IL. ttt.lt,l(
Brown. Red. Orange. Yellow. (irev. Blue
brown. Red. Orange. Yellow. Grey. Blue
hlrown. Red. Orange, Yellow. Grey. Blue

Tones solid colour. hlemish or mottle

ATIC WATER LEVEL
c: El/I (02

SIZE: ('articles are either FINE. MEDIUM or (OARSE
helow
Sand. Loamy Sand. Claycy Sand
Sill. Loam, Sandy Loam. Clay Loam
Clay. Sandy Clay
CONTENT:

VOLUME: high. Medium. Low
SIZE:
Fine. Medium. Coarse

roc 4.92 m

ahose NS: I) 72 to

WI. 421) In helow NS

APPENDIX 7
SUMMARY OF RESULTS OF GROUNDWATER
INVESTIGATIONS

EAST CLONTARF, WATERFORD
GROUNDWATER ANALYTICAL RESULTS
Sample_Results
Analyte
Total Dissolved Solids
pH
Sulphide
Total Persulphate Nitrogen, N
Total Persulphate Phosphorus, P
Ammoniacal Nitrogen, NH3-N
Arsenic, As
Aluminium, Al
Barium, Ba
Cadmium, Cd
Chromium, Cr
Copper, Cu
Cobalt, Co
Iron, Fe
Lead, Pb
Manganese, Mn
Magnesium, Mg
Mercury, Hg
Nickel, Ni
Zinc, Zn
HCB
alpha-BHC
Lindane
Heptachlor
Aldrin
delta-BHC
beta-BHC
Heptachlor Epoxide
alpha-Endosulfan
gamma-Chlordane
alpha-Chlordane
pp-DDE
Dieldrin
Endrin
beta-Endosulfan
p,p'-DDD
p,p'-DDT
EndosulfanSulphate
Endrin Aldehyde
Methoxychlor
Endrin Ketone
Diazinon
Chiorpyrifos
Malathion
Fenitrothion
Bromofos Ethyl
Methidathion
Ethion
PCB Congener C28
PCB Congener C52
PCB Congener Cl 01
PCB Congener Cll8
PCB Congener Cl 38
PCB Congeners C153
PCB Congener Cl80
TRH ClO C14
TRH C15 C28
TRH C29-C36
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
lndeno[123-cd]pyrene
Dibenzo[ah]anthracene
Benzo[ghi]perylene
Total PAH
Notes:
NA
NR

I

Lowland River
MW 5
Blank
MW 1
MW 2 MW 3A MW 3B MW 4
NR
770000 340000 380000 370000 510000 830000 <10000
6.5-8.0
7
6.9
6.4
6.2
5.9
6.3
6.3
NR
<500
[NA]
<500
<500
[NA]
[NA]
[NA]
1200
15000
<50
670
1700
690
5900
3900
65
10
40
30
160
40
170
160
80
[NA]
14000
8
[NA]
[NA]
[NA]
[NA]
NR
11
5
4
3
3
5
3
NR
[NA]
10
110
[NA]
110
960
80
<10
NR
200
[NA]
[NA]
95
[NA]
[NA]
NR
<2
<2
3
<2
<2
<2
<2
NR
<10
<10
<10
<10
[NA]
[NA]
<10
NR
<10
<10
<10
<10
<10
<10
<10
[NA]
NR
[NA]
[NA]
[NA]
[NA]
[NA]
[NA]
NR
[NA]
<10
[NA]
460
50
95
pg/L
65
<10
NR
<10
<10
<10
<10
<10
pg/L
<10
NR
370
<10
[NA]
[NA]
80
pg/L
[NA]
[NA]
[NA]
39
NR
[NA]
7100
7000
6900
7000
pg/L
<2
<2 1 <2
NR
<2
<2
pg/L
<2
<2
NR
<10
[NA]
<10
<10
[NA]
[NA]
[NA]
pg/L
<10
NR
34
160
31
[NA]
34
pg/L
[NA]
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
NR
<0.1
<0.1
<0.1_ _1_ <0.1
pg/L
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
<0.1
<0.1
NR
<0.1
<0.1
pg/L
<0.1
<0.1
<0.1
<0.1
<0.1
NR
<0.1
pg/L
<0.1
<0.1
<0.1
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
<0.1
<0.1
NR
<0.1
pg/L
<0.1
<0.1_ <0.1
<0.1
<0.1
<0.1
NR
<0.1
<0.1
pg/L
<0.1
<0.1
<0.1
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
pg/L
<0:1
<0.1
NR
<0.1
<0.1
<0.1
<0.
<0.1
pg/L
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0. 1 - <0.1
pg/L
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.
pg/L
<0.1
<0.1
NR
<0.1
<0.1
pg/L
<0.1
<0.1
<0. 1
<0.1
<0.1
<0.1
NR
<0.1
pg/L
<0.1
<0.1
<0.1
<0.1
NR
<0.1
<0.1_ <0.1
pg/L
<0.1 _1_ _1_
<0.1
NR
<0.1
<0.1
<0.1
<0. 1 - <0.1
pg/L
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
<01
pg/L
<0.5
NR
<0.5
pg/L
<0.5
<0.5
<0.5 _5_
<0.1
<0.1
NR
<0.1
<0.1
pg/L
<0.1
<0.1
<0.1
<0.1
NR
<0.1
<0.1
<0.1
pg/L
<0.1
<0.1
<0.1
<0.1
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
NR
<0.1
<0.1
<0.1
<0.1
<0.1
pg/L
<0.1
NR
<0.5
<0.5
<0.5
pg/L
<0.5
<0.5
<0.5
<0.5
<0.1
<0.1
<0.1
NR
<0.1
<0.1
<0.1
pg/L
<0.1
<0.02
NR
[NA]
<0.02
<0.02
pg/L
[NA]
[NA]
[NA]
<0.02
<0.02
<0.02
NR
[NA]
[NA]
[NA]
pg/L
[NA]
<0.02
[NA]
<0.02
<0.02
NR
pg/L
[NA]
[NA]
[NA]
<0.02
NR
[NA]
<0.02
<0.02
[NA]
[NA]
[NA]
pg/L
<0.02
<0.02
<0.02
NR
pg/L
[NA]
[NA]
[NA]
[NA]
<0.02
<0.02
<0.02
NR
[NA]
[NA]
[NA]
[NA]
pg/L
<0.02
[NA]
<0.02
<0.02
NR
pg/L
[NA]
[NA]
[NA]
<30
<30
NR
[NA]
[NA]
[NA]
[NA]
<30
pg/L
<100
<100
<100
NR
[NA]
[NA]
[NA]
[NA]
pg/L
<100
<100
<100
NR
pg/L
[NA]
[NA]
[NA]
[NA]
[NA]
<0.05
<0.05
NR
[NA]
[NA]
[NA]
0.09
pg/L
[NA]
<0.05
<0.05
<0.05
NR
pg/L
[NA]
[NA]
[NA]
<0.05
<0.05
pg/L
[NA]
[NA]
[NA]
NA]
<0.05
NA]
<0.05
<0.05
<0.05
NR
pg/L
[NA]
[NA]
[NA]
[NA]
[NA]
[NA]
NA] 1 <0.05
<0.05
<0.05
NR
pg/L
pg/L
[NA]
[NA]
[NA]
[NA]
<0.05
<0.05
<0.05
NR
<0.05
<0.05
[NA]
[NA]
[NA]
[NA]
<0.05
NR
pg/L
[NA]
[NA]
<0.05
pg/L
[NA]
[NA]
<0.05
<0.05
NR
[NA]
[NA]
<0.05
<0.05
pg/L
[NA]
[NA]
<0.05
pg/L
[NA]
[NA]
[NA]
<0.05
<0.05
<0.05
3
[NA]
NR
I
[NA]
<0.05
3
pg/L
[NA]
[NA]
[NA]
<0.05
<0.05
NR
[NA]
[NA]
[NA]
[NA]
<0.05
<0.05
<0.05
3
NR
pg/L
[NA]
[NA]
[NA]
<0.05
<0.05
<0.05
3
NR
pg/L
[NA]
[NA]
<0.05
<0.05
3
pg/L
[NA]
[NA]
[NA]
<0.05
NR
H
[NA]
[NA]
<0.05
pg/L
[NA]
[NA]
<0.05
<0.05
3
NR
pg/L
[NA]
[NA]
[NA]
<0.05
<0.05
<0.05
3
NR
[NA]
/L
[NA]
[NA]
3
NR
I
.1
denotes not analysed
denotes concentration does not comDlv with the Fresh Water Aauatic Ecosystems assessment criterion
denotes concentration is above or equal to the Irrigation Water assessment criterion
denotes no recommendation
denotes concentration is above or equal to the Lowland River assessment criterion
160
units
pg/L
pH Units
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

-

-

-

-

-

-

-

-

I

Assessment Criteria
Fresh Water Aquatic
Ecosystems
NR
6.5-9.0
NR
NR
NR
NR
1
50
5 (<pH6.5) 100 (>pH6.5)
NR
2
10
I I
:11
5
NR
I
1
1000
5
I
NR
i:
NR
0.1
150
I!
50
NR
L
NR
NR
0.01
H
L
0.01
NR
NR
0.01
NR
0.004
0.004
NR
0.002
NR
NR
NR
0.001
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.001
0.001
0.001
_______
t
0.001
0.001
H
0.001
H
0.001
NR
NR
NR
3
3
3
3
3
3
3
H
3

I [NA] I

-

I [NA] I <1.7 I <0.8 I <0.8
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1.0 INTRODUCTION
Herring Storer Acoustics (HSA) has been commissioned by ATA Environmental
(ATA), to assess the impact of existing and future ambient noise levels at a proposed
residential development (Clontarf Residential Subdivision).
The development is located in the suburb of Waterford, on the southwest corner of
Manning Road and Centenary Avenue.
The major contributor to ambient noise is road traffic from two boundary roads
(Manning Road and Centenary Avenue). Accordingly, calculations have been made
of the existing and future (Year 2021) traffic noise levels at the nearest proposed lots
in order to assess the impact of the road traffic noise.

2.0 SUMMARY
Assessment of road traffic noise has been made in accordance with Main Roads
Western Australia (MRWA) Noise Level Objectives. The objectives indicate
acceptable noise levels of 63 dB LA10(18hOUr) and 55 dB LAeq(Bhour). The former covers
the day period (0600 hours to midnight) and the latter the night period (2200 to 0600
hours).
Based on previous studies, it will be the LA10(18hOU) noise levels that determines
compliance or otherwise, with the Noise Level Objectives. Hence, it is only this
parameter that has been used in this report.
The predicted existing LA10(18hOur) noise levels at the nearest proposed residences
ranges from 59 dB to 67 dB. Based on the estimated increase in road traffic
volumes, the corresponding increase in noise level is I dB (i.e. 60 dB to 68 dB in the
Year 2021).
Therefore, there are locations where the Noise Level Objective of 63 dB LA10(18hour) is
exceeded and noise control should be considered. The most practicable form of
noise control is to construct a wall on the property boundaries. The minimum
required wall heights to satisfy the objectives were determined and are shown in
Appendix D, typically being 2.0 metres in height. The barrier is required to be solid in
construction, free of gaps and of minimum surface mass 10kg/rn2 (e.g. concrete,
limestone, brick, 18mm thick timber, hardifence, 1.2mm thick sheet metal etc).

3.0 CRITERIA
Main Roads Western Australia have criteria known as Noise Level Objectives, which
include both a day and night time permissible noise level. These are stated as:
"Noise level criteria to be used in the assessment are the Noise Level Objectives
specified in Table [3.11 below. Objectives are specified upper limits of traffic noise
which it is intended, should not be exceeded. Objectives apply outside residential
buildings, and outside public buildings such as hospitals, schools and libraries. In the
case of public buildings there is a scope to relax the objectives if affected rooms are
air-conditioned, and therefore normally used with windows closed.

Herring Storer Acoustics
Our ret: 2589-1-03189

TABLE 3.1 - NOISE LEVEL OBJECTIVES
Base Objective

I

63 dB(A)

I

Objective for High Ambient Areas

L1o(l8hour)

Ambient + 3 dB(A)

55 dB(A) L(8n0.)

Ambient + 3 dB(A)

Notes:
Noise levels are L10 (18hOUr) values, from 6am to midnight, and Leq(8hour) values
from 10p.m. to 6 a.m.
Ambient noise is the level of noise before the road project commences
A high ambient area is where ambient noise is more than 60 dB(A) L10(18hQur),
or 52 dB(A) Leq(ohour).
Due to the impracticality of controlling noise at the upper floors of multi-storey
buildings, noise assessment is restricted to the ground floor level.
Noise is assessed 1 metre from a building, and 1.2 to 1.5 metres above the
ground floor level.
The objectives apply to the expected 15 to 20 years after opening of the road
project, using available traffic forecasts.
Noise level objectives relate to the total traffic noise expected at a building
facade, i.e. noise from the new road and any other roads. @

HK

METHODOLOGY
Using the computer modelling programme SoundPlan 6.0, the existing and future
noise immission levels were calculated. The input parameters used in the modefling
are shown below in Table 4.1.
TABLE 4.1 - MODELLING INPUT PARAMETERS
Parameter

Manning Road

Centenary Avenue

Existing (vpd)

264101

166601

Future (vpd)

350002

21919

18 hour Traffic Volumes4

94 % of 24 hour

94 % of 24 hour

3

3

Traffic Volumes

Heavy Vehicles

(%)4

Speed (kmlhr)

70

70

Ground

Flat

Flat

Road Surface

DGA5

DGA5

Façade Correction (+ 2.5)6

+ 2.5

+ 2.5

Notes:
Obtained from Main Roads Western Australia website.
Manning Road has shown no growth in the past seven (7) years.
Based on 1.2% per annum increase in traffic volumes, aligning with past seven (7) years.
Based on past experience of typical traffic patterns.
Dense graded asphalt.
Accounts for reflection from dwelling façade.

It was assumed for both the existing and future noise levels that a 1.6 metre high
boundary wall would be present.

Herring Storer Acoustics
Our ref: 2589-1-03189

Where it was calculated that the future noise levels will exceed the Main Roads Noise
Level Objectives, the height of the boundary wall was increased until compliance was
achieved.
Note that in past projects, it has been found that the LAeq(8hour) is at least 8 dB less
than the LA10(18ur) values, such that it is the latter that is the determining parameter.
Therefore, it is only the LA10(181) value that has been calculated and assessed in this
instance.

5.0 RESULTS
The LA10(18hour) existing and future noise levels were calculated at the nearest future
lots in the proposed Clontarf subdivision. The existing noise levels are shown in
tabular format in Appendix B and range from 59 dB to 67 dB LA1 0(1 8hour).
Future noise levels are also shown in tabular format in Appendix B as well as a noise
level contour plot shown below in Figure 5.1 (refer Appendix C for full size plot).
Future noise levels are predicted to increase by 1 dB compared to existing noise
levels.
FIGURE 5.1 - PREDICTED FUTURE NOISE LEVELS, dB(A
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Noise levels are predicted to be above 63 dB LA10(18hQUr), such that noise control is
recommended. The most practicable form of noise control is to increase the height of
the boundary walls.
The minimum heights and locations of the boundary walls required to ensure
compliance with the Noise Level Objectives were determined and are shown in
Appendix D. The typical wall height is 2.0 metres.
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The noise model was then re-run with the specified walls and the results shown in
Appendices B (single point calculations) & C (noise contour plot) as well as Figure 5.2
below.
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Note that to be an effective sound barrier, it must be solid in construction, free of gaps
and of minimum surface mass 10kg/m2 (e.g. concrete, limestone, brick, 18mm thick
timber, hardifence, 1.2mm thick sheet metal etc).

For: HERRING STORER ACOUSTICS

Terry George
3 December 2003

Checked: Lynton Storer
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SINGLE POINT CALCULATIONS
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Name

Existing
Lioiour
dB(A)

Future
L1Q,lShour
dB(A)

Increase
LiGiShour
dB(A)

Future With Designed Wall
L10,18hour
dB(A)

Ri West

61.3

62.2

0.9

61.0

14

R2 East

62.2

62.5

0.3

60.9

15

R2 North

64.9

65.7

0.8

62.1

16

R2 West

64.7

65.6

0.9

63.1

30

R3 East

65.3

66.2

0.9

61.0

31

R3 North

66.0

66.6

0.6

62.7

42

R4East

61.6

62.5

0.9

58.3

43

R5 West

61.3

62.2

0.9

58.0

44

R6 North

65.4

66.0

0.6

62.6

45

R6 West

65.0

65.9

0.9

60.7

46

R7 North

66.3

66.0

0.7

62.8

47

R7West

65.3

66.3

1.0

62.4

0.9

60.3

RN0

48

R8 West

61.0

61.9

49

R9West

62.9

63.8

0.9

62.2

2

RiO North

65.1

65.9

0.8

61.3

3

RiO West

66.3

67.2

0.9

62.8

4

Rh 1 North

64.7

65.4

0.7

61.1

5

Rh 1 West

62.8

63.1

0.3

60.6

6

R12 North

64.4

64.9

0.5

61.7

7

R13 North

64.8

65.4

0.6

61.6

8

Ri4North

64.9

65.5

0.6

61.8

9

R15 North

64.9

65.4

0.5

62.0

10

Ri6North

65.1

65.7

0.6

61.8

11

Ri 7 North

64.9

65.3

0.4

62.2

12

R18 North

64.9

65.4

0.5

62.7

13

Ri9North

60.9

61.8

0.9

61.2

17

R20 North

60.9

61.8

0.9

61.0

18

R21 North

62.4

63.3

0.9

62.2

19

R22 North

64.1

65.0

0.9

62.9

20

R23 East

65.3

65.8

0.5

63.0

0.9

62.9

21

R23 North

66.8

67.7

22

R24 East

66.0

66.6

0.6

63.0

23

R24 South

65.5

66.4

0.9

62.0

24

R25 South

60.5

61.4

0.9

59.8

25

R26 North

62.0

62.8

0.8

61.3

26

R27 East

65.9

66.5

0.6

61.9

27

R27 North

66.6

67.5

0.9

62.8

28

R28 East

59.9

59.9

0.0

59.1

29

R29 East

65.0

65.1

0.1

62.3

32

R30 East

64.7

64.8

0.1

62.9

33

R31 East

64.8

64.9

0.1

63.0

Herring Storer Acoustics
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RN0
34

Name
R32 East

1

Existing

Future

Increase

Ljo,iour

L1 ,13otjr

LiDithour

dB(A)

dB(A)

dB(A)

Future With Designed Wall
1-10,18hour
dB(A)

64.5

64.6

0.1

62.9

35

R33 East

64.2

64.2

0.0

62.6

36

R34 East

63.9

63.9

0.0

62.5

37

R35 East

64.2

64.2

0.0

62.6

38

R36 East

63.9

63.9

0.0

62.4

39

R37 East

63.8

63.8

0.0

62.4

40

R38 East

63.5

63.5

0.0

62.2

41

R39 East

63.5

63.6

0.1

62.9

APPENDIX C
NOISE LEVEL CONTOUR PLOTS
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Figure 02

APPENDIX 0
SOUND BARRIER DESIGN
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Note:
Wall Heights Shown Extend From
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Height. Reading from Bottom to
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