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Minister’s foreword
Western Australians enjoy a close affinity with the
Swan and Canning rivers. We are blessed to have such
a significant environmental and cultural icon flowing
through the heart of our capital city.
The Swan River - and our immense fondness for it - is
steeped in history and tradition. The Swan is the reason
Perth sits where it does. In the early days of settlement,
the Swan River was an important source of water and a
crucial transport corridor.
The Swan River is also what has made Perth the
stunning, vibrant city it is today. It is the very heart
and soul of our community. Our deep cultural links with the river - including
its important role in Aboriginal history and its countless environmental and
recreational qualities continue to fuel our love affair with the mighty Swan.
But inevitably, the lifestyle we enjoy places great stress on our river systems.
Just like other rivers around the world, the Swan and Canning rivers are
susceptible to algal blooms, low oxygen levels and seasonal fish deaths.
The State Government is committed to addressing these issues. The actions
taken under the Swan-Canning Cleanup Program since the mid-1990s have
resulted in significant benefits to the health of our rivers. However, we know
there is more to be done.
The Healthy Rivers Action Plan establishes a new, more integrated approach.
The central goal of the Action Plan during the next five years is to protect the
environmental health and community benefit of the Swan and Canning rivers by
improving water quality.
The eight key management programs and their many initiatives form a
‘catchment to coast’ approach and underscore our continued commitment
to work with the community to keep our rivers healthy. The total proposed
investment in implementing the Action Plan from 2007 to 2013 will be more
than $41million.
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This is backed by the Swan and Canning Rivers Management Act 2006 which
the State Government enacted to provide appropriate powers for the task of
managing and protecting these precious assets.
The Carpenter Government is acting now to ensure our waterways remain
healthy and robust so that future generations may continue to create history in
the Swan and Canning rivers.

HON DAVID TEMPLEMAN, MLA
MINISTER FOR THE ENVIRONMENT; CLIMATE CHANGE; PEEL

Chairman’s introduction
The Healthy Rivers Action Plan has been prepared to
improve water quality in the Swan and Canning rivers
during the next five years. Building on the achievements
and outcomes of the Swan-Canning Cleanup Program
Action Plan (1999), it represents a significantly new
approach for Government, industry and the community
to work together for the long-term benefit of the Swan
Canning river system.
The Draft Healthy Rivers Action Plan was released
in December 2006 for public comment, allowing key
stakeholders to be briefed and the general public to
provide comment through forums, such as the 2007
Autumn River Festival.

I would like to thank all those who contributed to the preparation of the Healthy
Rivers Action Plan and participated in the public consultation process. I look
forward to a continued high level of community involvement in implementing the
plan and recognise that the Noongar community, as the traditional owners of
land in the Swan Canning Catchment, have a special interest in the protection
and management of these rivers.

JIM FREEMANTLE
A/CHAIRMAN, SWAN RIVER TRUST

The Swan River Trust received 31 public submissions, the majority of which
expressed strong support for the Draft Healthy Rivers Action Plan. However,
suggestions for improvements were received and carefully considered by the
Trust and it is pleasing to note that where appropriate, amendments were made
to the plan to reflect and address community needs and attitudes.
Although the Healthy Rivers Action Plan has been finalised, the implementation
of its eight key management programs will be finetuned in response to short,
medium and long-term pressures on the Swan Canning river system.
These programs are designed to deliver the plan’s central goal - to protect the
environmental health and community benefit of the Swan and Canning rivers by
improving water quality.
To assist with implementing these initiatives, the Swan River Trust has
assembled a Technical Advisory Panel (TAP) comprising scientists from a wide
range of disciplines. The team has focused on examining the potential impacts
of climate change and developing adaptation strategies.
The initial investigations on climate change suggest that there will be irreversible
change in the Swan Canning river system. The rate of change is increasing
relative to the past century and changes to the river system will become
increasingly evident and significant as this century progresses.
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Executive summary
The Swan Canning river system - Western Australia’s first official heritage
icon - is a wonderful social, environmental and scenic resource for all West
Australians.

development on the quality and quantity of the water entering the rivers through
drains, tributaries and groundwater, and where possible, seek to maintain critical
river flows.

The Swan River Trust is committed to ensuring this system continues to be
a sustainable healthy ecosystem providing clean water for fishing, boating,
swimming and other activities enjoyed by West Australians.

Our response

Yet the system is showing the same signs of environmental stress as other
waterways around the world, with an increase in algal blooms, low oxygen levels
and seasonal fish deaths.
The Healthy Rivers Action Plan has been developed by the Swan River Trust to
protect the environmental health and community benefit of the Swan Canning
river system by improving water quality. This will be achieved by:
•

reducing nutrients and other contaminants;

•

minimising sediment loads entering the rivers;

•

increasing oxygen levels in the rivers; and

•

protecting and rehabilitating the foreshores.

Effective community involvement and a focused approach to change people’s
behaviour towards protecting the rivers are needed to reach these outcomes.

What are the challenges?
Excess nutrients, such as phosphorus and nitrogen, enter the Swan Canning
river system from the catchment. Algae feed on nutrients, allowing them to grow
excessively and cause an algal bloom.
The combination of algal blooms and low oxygen conditions in the rivers places
stress on fish and other aquatic life.
Other threats include contaminants such as heavy metals, pesticides, herbicides
and pathogens. Some of these ‘non-nutrient contaminants’ can result from
disturbing acid sulfate soils.
The drying climate and an expanding population will be taken into account for
future management. Planning processes must consider the impact of future
6

There are no simple, quick-fix solutions to these issues. This plan presents an
informed and integrated approach that builds on the achievements of the SwanCanning Cleanup Program Action Plan (1999).
The message is simple - if we do not work towards reducing nutrient inputs and
protecting areas that are currently in good condition, the rivers will continue to
deteriorate.
The Swan River Trust has developed eight key management programs to drive
the next phase of managing our rivers. These management programs form a
‘catchment to coast’ approach across the landscape, which involves:
•

reducing the input of contaminants at their sources in the catchments;

•

intercepting pollutants as they travel through the tributaries, drains and
groundwater; and

•

applying river intervention techniques to improve water quality in the
Swan and Canning rivers.

Implementing the Action Plan
The following eight key management programs will be implemented during the
next five years (2008-13):

1 Coordination
The programs will be coordinated to provide an integrated response to improving
water quality.

2 Healthy Catchments

6 River Health
This program aims to maintain and improve the ecological health of the Swan
and Canning rivers by increasing oxygen levels through long-term, large-scale
oxygenation, re-establishing river flow regimes, and trialing new intervention
techniques. A special focus of this program will be fish and crustacean
populations that have declined in recent years, such as the Western School
Prawn, Perth Herring and Cobbler. The Trust will work with key stakeholders to
better understand and sustain these species.

Healthy Catchments has a goal of a 30 per cent reduction in nutrient inputs to
priority catchments by 2015, through setting nutrient reduction targets for the
eight priority catchments and focusing action on improving land management
practices. This program also tackles the main source of the nutrient problem
by implementing a Government initiative to phase out highly water-soluble
phosphate fertilisers in sensitive catchments and to improve fertiliser practices in
rural and urban communities.
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3 Land Use Planning

8 River Science

This program aims for a net decrease in nutrient inputs from future land
developments by improving planning schemes and policies, applying Water
Sensitive Urban Design principles and using nutrient offsets to reduce the overall
pressures of urban growth.

The Swan River Trust will develop and implement a five-year research and
innovation program that provides sound technical information for managing the
Swan Canning river system. A Technical Advisory Panel will advise the Trust
on the impacts of climate change on the river system and develop adaptation
strategies.

4 Drainage Nutrient Intervention

Community and Partners

This program will provide opportunities to engage people in river protection
activities and bring a focused approach to changing community behaviour. It will
include establishing River Guardians, a new initiative that seeks to more actively
engage the Perth community in ‘hands-on’ activities that protect and restore the
Swan Canning foreshore and waterways.

Onground works are undertaken through the Drainage Nutrient Intervention
Program to remove nutrients from drains and tributaries before water is
discharged into the Swan and Canning rivers. This program will continue to
focus on nutrient-rich urban and inner-city drains, progressively expanding into
the rural drains of the Ellen Brook Catchment.

5 Riverbank
The Swan River Trust works in partnership with local government to assess,
stabilise and restore foreshore areas along the Swan and Canning rivers. The
goal is to protect and rehabilitate an area equivalent to 10 per cent of the Swan
Canning foreshore each year through the Riverbank program.
7
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Setting the scene
In managing Western Australia’s first official heritage icon, the Swan River
Trust aims to ensure the Swan and Canning rivers are sustainable healthy
ecosystems, providing clean waters for fishing, swimming, boating and other
activities.
The Swan Canning river system is showing similar signs of environmental stress
as other waterways around the world – loss of biodiversity, algal blooms and
seasonal fish deaths. Although the river is still an excellent social, environmental
and aesthetic resource for West Australians and visitors, there are warning signs
of a decline in the environmental health of the system (Figure 1a).
Our understanding of the rivers has greatly increased through the Swan-Canning
Cleanup Program (SCCP). This program found that the rivers were suffering
from nutrient enrichment and were under increasing threat from climate change,
non-nutrient contaminants and an expanding population.
There are no simple, quick-fix solutions to these problems. An informed and
integrated approach that builds on the achievements of the SCCP Action Plan
(1999) is needed. This document – the Healthy Rivers Action Plan – provides
this approach and will drive the next phase of management for the Swan
Canning river system.
The goal of this Action Plan is to protect the environmental health and
community benefit of the Swan and Canning rivers by improving water quality.
This will be achieved by:
•

reducing nutrients and other contaminants;

•

minimising sediment loads entering the rivers;

•

increasing oxygen levels in the rivers; and

•

protecting and rehabilitating the foreshores.

Achieving this goal is essential if we are to move towards the desired future
health for the Swan Canning river system (Figure 1b). A holistic approach
is needed, incorporating improvements in land use planning, catchment
management, behaviour change, river intervention, monitoring and reporting,
and research and innovation.
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The Healthy Rivers Action Plan focuses on improving water quality only in the
coastal catchments of the Swan Canning river system.
The Avon Catchment, which drains into the Swan River, extends north to
Dalwallinu, east beyond Southern Cross and south to the Lake Grace area. The
Avon Catchment Council manages water quality in this broader catchment under
the guidance of the Avon Natural Resource Management Strategy.
This Action Plan complements a number of existing major initiatives, including:
•

the Swan Region Strategy for Natural Resource Management developed
by the Swan Catchment Council; and

•

the Coastal Catchment Initiative, a collaborative project between
Federal, State and local governments.

This Action Plan supports a whole-of-government approach to improve water
quality.
The Swan River Trust will continue to partner key stakeholders in implementing
this Action Plan, including State Government agencies, local governments,
Regional and Sub-regional Natural Resource Management groups and the
community.

New legislation
Protecting water quality in the Swan and Canning rivers is only one part of the
Swan River Trust’s role. Other tasks include regulation of riverside development,
waterways management, implementation of management plans, communication
with the community and development of legislation.
The Swan and Canning Rivers Management Act 2006 was passed in Parliament
in September 2006. The new legislation replaces the Swan River Trust Act 1988
and the Environmental Protection (Swan and Canning Rivers) Policy 1998.
The new legislation aims to support the implementation of the Healthy Rivers
Action Plan by:
•

providing a statutory basis for water quality targets;

•

establishing a whole-of-government approach for river management,
including Ministerial approval of management programs;

•

establishing the Swan Canning Riverpark;

•

providing a statutory basis for partnership agreements; and

•

enabling the use of River Protection Notices as a mechanism to address
activities affecting water quality in the Swan Canning river system.

Under the new legislation, the Swan River Trust will develop a River Protection
Strategy to provide a broad strategic context for management of the Swan and
Canning rivers.
Management issues such as maintaining biodiversity, facilitating commercial and
recreational use of the waterways, and conserving Indigenous and European
heritage, will be addressed under the strategy.
This Action Plan forms the water quality component of the proposed River
Protection Strategy.
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Figure 1a Health of the Swan Canning river system 2008
Nutrients including nitrogen (N), phosphorus (P) and organic carbon (C) enter
the rivers from the catchments through drains and groundwater. Excess nutrients
fuel algal blooms.
When an algal bloom dies and falls to the riverbed, the algal organic matter and
other organic carbon from the catchment is broken down by bacteria, a process
which takes oxygen out of the water.
This can result in low oxygen conditions, which have commonly occurred in the upper
Swan and Canning rivers - particularly in autumn when water flow decreases.
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Low oxygen conditions can result in nutrient release from the river sediments,
which favour toxic algal blooms.
The situation becomes worse with reduced river flows, extending the periods of
low oxygen in the system. Low oxygen conditions and toxic algal blooms may
result in fish deaths.
Without improvements in water quality and the maintenance of environmental
flows, conditions will get worse.

RIVER FLOW

LOW OXYGEN
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Lower Swan Estuary

Middle Swan
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Upper Swan
Estuary

Riverine Zone
Swan River

Figure 1b Desired health of the Swan Canning river system
The goal of the Healthy Rivers Action Plan is to move towards a healthier system.
Reducing nitrogen (N), phosphorus (P) and organic carbon (C) inputs to the
rivers will reduce the incidence of algal blooms and low oxygen conditions.
Improving oxygen levels in the bottom waters can reduce nutrient release
from the sediments and provide conditions that favour beneficial algae (free
floating organisms), such as diatoms, and macrophytes (aquatic plants, such as
seagrasses). This provides habitat and food for invertebrates and fish.

Non-nutrient contaminants will also be managed in the Healthy Rivers Action
Plan to reduce their impacts on fish and other biota.
By restoring catchments and foreshore areas, involving the community and
improving water quality, the system will have greater resilience in dealing with
pressures placed on it by an increasing population.
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Health of the rivers
The environmental condition of the Swan Canning river system varies from the
Darling Scarp to the coast and changes throughout the year. The river system
has four distinctive seasonal states (Figure 2a-d). Seasonal changes in river
flow, temperature and exchange with the ocean alter the way the rivers process
nutrient inputs from the catchment.
The high level of nutrients is a priority environmental issue throughout the river
system. Problems due to nutrient enrichment are exacerbated by erosion and
sedimentation, altered river flow and loss of fringing vegetation.
The effects of climate change (reduced rainfall) and population increase will
further increase the vulnerability of the river system to nutrient enrichment.
As groundwater levels decrease, climate change may increase the risk of
acidification and heavy metal contamination that can result from disturbance of
acid sulfate soils.
Population growth will result in increased development and recreational
pressures on the rivers from activities such as fishing and boating.
Emerging environmental issues of contamination and acidification (in the Middle
and Upper Swan Estuary, and the Middle and Upper Canning Estuary), and
social issues such as fishing pressure (Lower Swan Estuary, Middle Swan
Estuary and Middle Canning Estuary) require further assessment.
Climate change has the potential to influence the seasonal health of the system
through:
•

a decrease in rainfall and winter flows;

•

an increase in movement of marine water upstream; and

•

an extension of the autumn period (Figure 2c), which is characterised by
warm, still conditions.

The health of the Swan Canning river system (Figure 3) can be summarised
as follows.
•

Ecosystem health: the Lower Swan Estuary is good; the Middle Canning
Estuary is fair; the Middle Swan Estuary is poor; and the Upper Swan
Estuary and Upper Canning Estuary are seasonally very poor.

•

Fish: limited data are available on contaminant levels in fish, but
available information indicates that fin fish caught in the Swan Canning
river system are generally safe to eat. However, the Health Department
advises people not to eat shellfish from the rivers.

•

Recreation and aesthetics: the waters of the Lower Swan Estuary and
Middle Canning Estuary are generally of good quality; the Middle Swan
Estuary is generally of moderate quality; and the Upper Swan Estuary
and Upper Canning Estuary are of seasonally poor quality.

In response to the existing health of the rivers and associated environmental
pressures, the Swan River Trust implements management programs and
projects to address the key threats to the ecological health and community
benefit of the Swan Canning river system (Table 1).
The Trust regularly reports to river stakeholders and the community on
the health of the rivers through the media and environmental information
publications. The Trust reports river incidents and informs the community of
changing river, foreshore and catchment conditions.
The Trust’s Algae Activity Report is presented on Channel Nine Television’s
news and weather report each Friday, and is placed on the Trust’s website and
on the weather page of The West Australian newspaper each Saturday.

This can lead to less mixing, stronger stratification (layering) in the water
column, low oxygen levels and increased nutrient release from the sediments.
These conditions favour algal blooms, and can stress aquatic organisms such
as fish.
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Figure 2 Seasonal states - Swan Canning river system

Figure 2a - Spring
NU

Favourable physical conditions (increased light, higher
temperatures and longer days) combine with high nutrient
levels to fuel spring algal blooms in the estuary. As the
freshwater flow ceases, a tidal salt wedge dominates and
begins to move upstream, transporting low-oxygen
water up the estuary.
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Figure 2b - Summer
Main characteristics
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The salt wedge moves further upstream, transporting oxygendepleted bottom waters to the upper Swan. Salt mixes with
residual fresh water here to create a brackish environment.
Increasing nutrients in the bottom waters (related to lowoxygen conditions) contribute to summer algal blooms in the
upper estuary. Mixing with low-nutrient oceanic water limits
summer algal blooms in the lower estuary.
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Figure 2c - Autumn
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Sporadic rainfall causes variability in runoff and can deliver
high concentrations of nutrients to the system. The estuary is
mainly marine, warm and nutrient rich, and contains very low
levels of oxygen in the bottom waters of the upper estuary.

Figure 2d - Winter
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Catchment flows deliver abundant nitrogen to the upper and
lower Swan Estuary. A nutrient and tannin rich freshwater
plume extends over saline bottom waters in the lower Swan
Estuary. Physical conditions limit algal blooms in winter
(low light, low temperatures, short day lengths and short
residence times), resulting in dissolved oxygen and organic
nitrogen being exported to the ocean.
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Table 1 Summary of river problems, causes and existing management responses
Problem

Existing responses

• excessive nutrient levels

• The Healthy Rivers Action Plan works to reduce the frequency and severity of algal blooms by
tackling nutrients entering the river system.

Causes

• Through the Australian Government’s Coastal Catchment Initiative, the Trust is developing a Water Quality
Improvement Plan to reduce nitrogen and phosphorus inputs to the Swan and Canning rivers.

• runoff from urban and rural
catchments
• localised stormwater runoff from
urban and industrial areas
• localised landfill site leachate

• Seven Community Involvement projects (e.g. Great Gardens) in the Healthy Rivers Action Plan
address fertiliser, landuse and household practices.
• The Drainage Nutrient Intervention Program implements onground works
throughout the Swan Canning drainage system to improve the quality of water
being delivered to the rivers. This includes support for the Department of Water’s
Stormwater Management Manual which provides guidelines for local government.
• The Swan Alcoa Landcare Program provides funding for community-led restoration
projects in the Healthy Rivers Action Plan.

Swan
lower
middle
upper

Problem

Existing responses

• erosion and sedimentation

• The River bank Program works with local and State Government agencies to initiate foreshore restoration
and protection projects.

Causes

• The Healthy Catchments Program provides financial support to four Sub-regional Natural Resource
Management groups to support the delivery of catchment management outcomes and work with the
community on water and industry-related issues.

• clearing of native vegetation for
urban and rural development
• loss/damage of fringing vegetation
• boat wash
• civil works
• weather events
• dewatering
20

Areas affected

• The local government Natural Resource Management Policy development project
has improved decision-making, land use planning, land management and operations
such as parks and reserves management and stormwater management.

Canning
middle
upper

Areas affected
Swan
middle
upper

Canning
upper

Problem

Existing responses

• altered water regimes

• The Caring for the Canning Program aims to ensure that the important ecological values of the river system
are maintained while balancing these values with human demands for water. This includes the Canning
Environmental Water Provisions Project.

Causes
• replacement of native vegetation
with impervious surfaces due to
widespread urban development

Areas affected
Swan

• artificial drainage of areas with
shallow water tables

middle
upper

• damming of waterways, in
particular the Canning River

Problem

Existing responses

• loss or degradation of salt marsh,
fringing vegetation

• The River bank Program works with local and State Government agencies to initiate foreshore restoration
and protection projects.

Causes

• The Foreshore Assessment Program works to increase understanding of the condition, pressures and
management activities along the Swan and Canning foreshores.

• urban development – direct loss
due to dredging or landfill
• altered water regimes – drainage,
stormwater runoff, climate change
• boat wash
• direct human impact – trampling,
arson, rubbish dumping
• severe weather events

Canning
middle
upper

• A boating management strategy is being developed to better coordinate and manage boating activities
on the rivers. This includes addressing environmental issues such as boat wash.
Areas affected
Swan
lower
middle
upper

Canning
middle
upper
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Problem

Existing responses

• contamination

• The Non-nutrient Contaminants Program assesses non-nutrient contaminants delivered to and present in
the Swan and Canning rivers.

Causes

• The Healthy Rivers Action Plan works to protect the environmental health of the Swan and Canning
rivers by improving water quality through source reduction, pathway management and
waterway intervention techniques.
Areas affected
• The Drainage Nutrient Intervention Program implements onground works throughout the
Swan Canning drainage system to improve the quality of water being delivered to
Swan
Canning
the rivers.
lower
middle
middle
upper
upper

• stormwater runoff from urban
and light industrial catchments
• contaminated groundwater from
light industrial areas, old landfill
sites, leaking storage tanks, e.g.
petrol stations
• antifoulants, wastes and fuel spills
from marinas, boat yards and
boating traffic

Problem

Existing responses

• acidification

• The Drainage Nutrient Intervention Program implements onground works throughout the Swan Canning
drainage system to improve the quality of water being delivered to the rivers.

Causes

• The Non-nutrient Contaminants Program assesses non-nutrient contaminants delivered to and present in
the Swan and Canning rivers.

• artificial drainage of areas
especially fringing vegetation,
adjoining wetlands with shallow
water tables

• The Healthy Rivers Action Plan works to protect the environmental health of the Swan
and Canning rivers by improving water quality through source reduction, pathway
management and waterway intervention techniques.

• declining water tables due to
climate change

22

Areas affected
Swan
lower
middle
upper

Canning
upper

Our response
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A new approach
Environmental values and targets

Ecological management zones

Environmental values and targets for the health and use of the Swan Canning
river system will be derived from the development of a River Protection Strategy.
Environmental targets will be integrated into the programs and applied to
ecological management zones.

The new approach to managing the Swan Canning river system includes
dividing the system into seven ecological management zones (Figure 3). These
are made up of estuaries (salt water) and rivers (freshwater).
1 Lower Swan Estuary (Fremantle Traffic Bridge to Narrows Bridge)
2 Middle Swan Estuary (Narrows Bridge to Tonkin Highway)
3 Upper Swan Estuary (Tonkin Highway to Great Northern Highway)
4 Middle Canning Estuary (Canning Bridge to Kent Street Weir)
5 Upper Canning Estuary (Kent Street Weir pool to the confluence of
Southern River)
6 Riverine zone – Swan River
7 Riverine zone – Canning River
These zones have different hydrological and ecological characteristics. The
ecosystem in the lower reaches is dominated by ocean water, while a brackish
(not as salty as seawater) and freshwater system is found in the upper reaches.
Dividing the rivers this way allows the Swan River Trust to identify specific
problems and causes for each zone, and develop the management response
accordingly. Understanding the health of each of the ecological management
zones is the next step in better managing the system. For each zone, this will
involve:

2424

•

defining the values and desirable health (e.g. healthy seagrass);

•

identifying the main pressures;

•

developing management responses to achieve the desired health; and

•

reporting this information to the community in an annual report card.

Riverine zone - Swan River
Fresh and brackish water with riverine flows

Middle Swan Estuary
Saline to fresh water and tidal influence

Upper Swan Estuary
Saline to fresh water
Tidal influence and exchange less dominant

Lower Swan Estuary
Marine and saline waters
Strong tidal influence and marine exchange
Perth

Upper Canning Estuary
Kent Street Weir structure in place during summer
Winter fresh and brackish waters with tidal influence
Summer fresh water pool with minimal tidal influence

INDIAN
OCEAN

Fremantle

Middle Canning Estuary

Riverine zone - Canning River

Saline to fresh water and tidal influence

Fresh and brackish water with riverine flows
N

1

0

1

2

3

4

5 km

Figure 3 Ecological management zones for the Swan Canning river system
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Management programs - an integrated approach

How are we going to improve water quality?

The Healthy Rivers Action Plan is an integrated approach for effective river
management.

A clear message from the stakeholder focus groups was that the Healthy Rivers
Action Plan should be implemented through a series of integrated management
programs.

The methodology of this Action Plan starts by asking “What needs to be done to
improve water quality in the Swan Canning river system?” and secondly “How
are we going to improve water quality?”

What needs to be done to improve water quality?
The response to this question was developed with a range of stakeholders
during several focus group workshops and a River Science Community Forum.
This built on the work of an independent evaluation of the Swan-Canning
Cleanup Program Action Plan, conducted in 2004.

The programs need to provide a comprehensive approach to dealing with water
quality through:
•

reducing the input of contaminants at their sources in the catchments;

•

intercepting pollutants as they travel through the tributaries, drains and
groundwater; and

•

applying river intervention techniques to improve water quality in the
Swan and Canning rivers.

1 Address nutrient and contaminant sources and set water quality targets.

The Swan River Trust has developed eight key management programs to drive
the next phase of managing the Swan Canning river system, and these form a
‘catchment to coast’ approach across the landscape. Each program includes a
range of activities taken from a number of key ‘Action Areas’.

2 Improve land use planning and development processes.

The eight management programs are:

From the workshops and forum, it was agreed six essential areas of action were
required to improve water quality:

3 Achieve behaviour change through community involvement.

1 Coordination

4 Use intervention techniques to improve river health.

2 Healthy Catchments

5 Monitor river health and report to the community.

3 Land Use Planning

6 Identify and fill gaps in knowledge.

4 Drainage Nutrient Intervention

Four of these action areas were the basis for the original four point SCCP Action
Plan (1999). The additional action areas are behaviour change and research and
innovation.

5 Riverbank
6 River Health
7 Community and Partners
8 River Science.
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Action areas - What needs to be done to improve water quality?
Action Area 1
Address nutrient and contaminant sources
and set water quality targets
KEY POINTS
• The amount of nutrient and other contaminants entering the
Swan and Canning rivers must be reduced to maintain the
long-term ecological health of the system.
• Future onground works will focus on the priority areas of
Ellen Brook, Canning Plain Catchment (including Mills
Street Main Drain) and Southern River, which are main
sources of nutrients.

Status
Water quality management in the rivers initially focused on reducing nutrients
from major industrial point sources such as fertiliser works and wastewater
treatment plants.
This phase is largely complete, so the challenge now is to reduce nutrients and
other contaminants entering the rivers from diffuse rural, urban, commercial and
industrial sources in the Swan Canning Catchment.
However, this challenge must not be underestimated. A substantial level of
nutrient reduction is needed to meet the long-term catchment targets set in the
SCCP Action Plan (1999).
For example, the Ellen Brook Catchment, the only monitored catchment not
meeting its short-term target for phosphorus, requires an annual reduction of 73
per cent (18 tonnes) of total phosphorus to meet its short-term target based on
1990 – 2000 data.
Pressures on the rivers will increase with inevitable urban development.
Other significant environmental issues affecting water quality in the Swan
Canning river system are reduced river flows, sedimentation and acidification.
Flows into the Swan and Canning rivers have reduced as a result of a drying
climate and the damming of major tributaries for domestic water supply.
Improved river flows are critical in reducing the impact of sedimentation from
urban development and cleared rural catchments. Sediments entering the rivers
from the catchments are a source of nutrients and can fill river pools, which are
critical habitats for fish. By increasing flows to the rivers and applying better
management to new development sites and agricultural areas, the impact of
sediment loads in the rivers can be reduced.
Urban development and drainage can affect pH levels in the soil and
groundwater. This occurs when acid sulfate soils are exposed to air. Once
exposed, usually by reducing surface or groundwater levels, acid sulfate soils
can produce sulfuric acid, lowering the pH and releasing heavy metals and other
contaminants from the soil profile. This can harm fish and other aquatic life.
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In five years of implementation, SCCP has funded:
•

conversion of 14 drains to living streams;

•

planting of 800,000 seedlings;

•

installation of 280 kilometres of fencing; and

•

development of several catchment management plans aimed at
improving water quality in the system.

Initial investment will focus on the priority areas of Ellen Brook, Mills Street Main
Drain and Southern River (Figure 4), with the overall aim of reducing nutrient
inputs to priority catchments by 30 per cent by 2015.

By working with community and environmental groups, the Healthy Rivers Program
will build on the achievements of SCCP to deliver water quality outcomes.

Establishing annual nutrient targets will enable the total quantity of nutrients
entering the rivers to be better understood and managed. Concentration-based
targets will provide an indication of ecological health in the rivers.

Future focus

Achieving water quality targets in the Swan Canning Catchment will require an
awareness of the issues and a commitment from key stakeholders, including
State Government agencies, local government and the community.

The Healthy Rivers Action Plan aims to maximise the reduction of nutrients and
other contaminants entering the rivers by directing funding to catchments that
contribute the greatest amount of nutrients or other contaminants to the rivers.
This will involve:
•

identifying and prioritising the major sources of contaminants;

•

reducing sources of nutrients and other contaminants by implementing
and further developing Best Management Practices for nutrient
management in urban and rural catchments; and

•

managing nutrient and other contaminant pathways by applying
intervention techniques in drains that contribute the greatest amounts of
contaminants.

To reduce the export of nutrients and other contaminants from the worst
catchments, the water quality components of catchment management plans will
be reviewed as required to identify clear actions needed.
Where catchment management plans do not exist, Water Quality Improvement
Plans (WQIPs) will be developed to deliver river health outcomes.
Water Quality Improvement Plans will use the ‘catchment to coast’ approach,
which traces the pathway of nutrients through catchments from their source to
the point of discharge. A combined set of management actions is applied along
nutrient pathways to minimise nutrient losses to waterways.
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These plans will need to address the elevated bacterial levels in the upper Swan
and Canning estuaries. A key source of contamination is stormwater entering the
rivers from drains. Stormwater needs to be redirected from discharging directly
into the estuaries to improve the bacterial quality of the water.

A major success of the SCCP Action Plan (1999) was the promotion and support
of Regional and Sub-regional Natural Resource Management groups. These
groups provide a focus for increasing community awareness and delivering
onground restoration works. It is essential to maintain this momentum across the
Swan Canning Catchment to achieve long-term improvement in river health.
The Swan River Trust will maintain community capacity in the Swan Canning
Catchment by continuing to invest in the Swan Alcoa Landcare Program, and by
providing ongoing support to Sub-regional Natural Resource Management groups.
The Avon Catchment is a significant source of nutrients and sediments,
consequently the Swan River Trust will continue to work with the Avon
Catchment Council to address these issues.
The Water Quality Improvement Plans will address acid sulfate soils, which
occur naturally on the Swan Coastal Plain. These soils are harmless in their
natural wet state, but if they are drained or excavated and exposed to air, the
sulfide minerals react with oxygen to form sulfuric acid. This can be harmful to
humans, animals, and natural and built environments.
A management focus will be on the Baigup Reserve in Bayswater where
acidic drainage from the reserve may affect fish in the adjoining Swan River.

Response
Nutrients
1 Determine the nutrient load reduction targets for the Swan Canning
Catchment required to achieve the desired future health of the system.
In the interim, water quality will be assessed against the existing nutrient
concentration targets for phosphorus and nitrogen, and chlorophyll-a and
dissolved oxygen.

Nutrient concentration targets for median Total Nitrogen
and Total Phosphorus in catchment tributaries of the Swan
Canning river system
Target

Total Nitrogen

Total Phosphorus

Short-term

2.0 mg/L

0.2 mg/L

Long-term

1.0 mg/L

0.1 mg/L

Targets for chlorophyll-a and dissolved oxygen for the
Swan Canning estuary
Estuary Basin

Chl-a target
(μg/L)

Surface Dissolved Oxygen
(% saturation)

Upper Swan

19.98

81.2

Lower Swan

8.75

75.1

Lower Swan Canning

3.55

82.1

11.67

49.1

Middle Canning

Figure 4 Priority catchments of the Swan Canning river system
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2 Focus investment for onground works in the catchments of Ellen Brook,
Canning Plain (including Mills Street Main Drain), Southern River,
Bayswater Main Drain, South Belmont, Bannister Creek, Bickley Brook
and Bennett Brook (Figure 4). This will involve:
•

reviewing water quality strategies in existing catchment management
plans;

•

determining the most effective management strategies for each
catchment;

•

implementing land use Best Management Practices (BMPs) to reduce
nutrients in partnership with Sub-regional groups; and

•

working with key stakeholders to determine management
responsibility for the legacy of nutrient contamination from past
development in accordance with the Contaminated Sites Act 2003.

3 Implement the Fertiliser Action Plan to improve fertiliser practices and
reduce nutrient loss from urban and rural land uses in the Swan Canning
Catchment. A high priority is to phase out highly water-soluble phosphate
fertilisers in sensitive catchments.
4 Work with the Water Corporation to:
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•

determine priorities for the implementation of the Infill Sewerage
Program, with emphasis on extending the program to sensitive
catchments such as Ellen Brook and Canning Plain;

•

develop the Bayswater Main Drain Water Quality Improvement Plan;

•

establish an offsets policy, using the Ellen Brook Sustainability
Initiative as a case study example; and

•

determine the effectiveness of groundwater treatment options in the
Canning Plain Catchment.

5 Continue to implement the Drainage Nutrient Intervention Program to
remove nutrients from drains and tributaries before water is discharged
into the Swan and Canning rivers. Priority drainage areas include the:
•

Canning Plain Catchment (including Mills Street Main Drain);

•

Ellen Brook Catchment; and

•

Belmont catchments (including South Belmont and Central Belmont
main drains).

6 Maintain community capacity to address nutrient inputs at the local
level in the Swan Canning Catchment through continued investment
in: the Swan Alcoa Landcare Program; community involvement and
environmental education programs; and continued support of Subregional Natural Resource Management groups.

Other contaminants
7 Identify the levels and location of key non-nutrient contaminants in the
Swan Canning river system. Establish interim targets and strategies for
managing non-nutrient contaminants in 2009.
8 Work with the Department of Health and local government authorities
to address elevated bacterial levels in the upper Swan and Canning
estuaries by:
•

determining the source of bacteria; and

•

implementing management strategies, including on-site signage,
stormwater treatment, and public education and awareness
campaigns.

Sedimentation
9 Partner the Avon Catchment Council and Swan Catchment Council in
developing sediment management strategies for the Avon, Swan and
Canning rivers. These strategies will include:
•

surveying river sediment loads and origins;

•

assessing the condition of the lower Avon River;

•

determining the economic feasibility of sediment extraction from river
pools; and

•

where feasible, removing sediment from river pools and addressing
the source of the problem.

Environmental flows
10 Support the Department of Water in developing environmental flow
regimes for major tributaries of the Swan Canning river system. The
highest priority is the Canning River upstream of the Kent Street Weir.

Acid sulfate soils
11 Investigate the impacts of acidic drainage on aquatic ecosystems in the
Swan and Canning rivers.
12 Work with the Department of Environment and Conservation to develop
and implement a management plan for the remediation of the Baigup
Reserve in Bayswater.
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Action Area 2
Improve land use planning and
development processes
KEY POINTS
• Urban and rural developments are placing increasing
pressure on the Swan and Canning rivers.
• The Swan River Trust will develop and implement a ‘nutrient
offsets’ policy to ensure a net decrease of nutrients from
future development proposals.

Status
Perth’s population has doubled to an estimated 1.4 million during the past 30
years, and is growing at a rate of more than 20,000 people each year.
These rates and patterns of urban growth are impacting on the health of the
Swan and Canning rivers.
Improved land use planning and development processes are needed to minimise
the impact of the expanding population on the rivers. Changes in land use can
lead to a decline in water quality and changes in water flow to the tributaries and
the rivers.
The land use planning system currently involves statutory and non-statutory
planning processes. Statutory planning is the legal arm of planning controlled
by legislation and regulations which oversee land use, land supply and urban
development processes.
The non-statutory arm of the planning system is strategic planning. This focuses
on longer-term goals for areas and is based on a number of strategic plans
developed in the range of scales involved in the planning system.
Existing planning tools used to address water quality management in new urban
and rural development processes are listed in Table 2.

32

Table 2 Scales of the land use planning system and
relevant planning tools
SCALE

Strategic process

Statutory planning tool

Regional Strategy
Regional

Region Scheme
Regional Structure Plan
District Structure Plan

District
Local Planning Strategy

Local

Local Structure Plan/Outline
Development Plan

Region Scheme Amendment/
Local Planning Scheme

Local Planning Scheme
Amendment (zone provisions)

Local Planning Policy
Lot

Subdivision Guide Plan

Subdivision Conditions

Dwelling

Detailed Area Plan

Development Conditions

Future focus
Future land use planning needs to ensure that proposed changes in land use do
not result in increased nutrient and other contaminant inputs into the rivers. With
a dry climate, there will be an increasing need to ensure sufficient runoff from
new urban developments to maintain water flows in the rivers.
Minimising sediment transport and preventing the mobilisation of nutrients or
contaminants from land use changes into the rivers are recognised as critical
in State Planning Policy 2.10 Swan Canning river system. Land use changes
should not result in further water quality degradation, but where possible,
improve the situation.
This Action Area will be the main driver of the Land Use Planning Program.
The focus of this program will be the application of local planning schemes and
policies, Water Sensitive Urban Design principles, and Drainage and Water
Management Plans.
However, the Swan River Trust acknowledges that even when these planning
tools are fully applied, it is not always possible to implement new developments
without increasing nutrient inputs to waterways.
If nutrient increases occur, they can be counter-balanced by a nutrient reduction
elsewhere in the catchment. Nutrient offsets will be pursued to ensure there is a
net decrease in nutrient export to the Swan Canning river system.
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Response
1 Develop a Memorandum of Understanding with the Western Australian
Planning Commission (WAPC) and Environmental Protection Authority
(EPA) to ensure major developments and land use changes that have
the potential to adversely affect the water quality of the Swan and
Canning rivers are assessed.
2 In consultation with the EPA and the WAPC, develop and implement
a nutrient offsets policy to ensure future development does not result
in further water quality degradation, but where possible improves the
situation. The policy will be implemented in a manner consistent with
the EPA Environmental Offsets - Position Statement No. 9 (EPA 2006).
General guidelines to be used by the Swan River Trust when considering
nutrient offset packages are outlined at right.
3 Support local government authorities and the WAPC in the preparation of
District Structure Plans that address water quality and quantity issues on
a broad scale.
4 Engage local government authorities and the WAPC to develop model
scheme provisions and local planning policies that impose conditions on
any proposed change or intensification of land use that has the potential
to impact on water quality in the Swan Canning river system. The
immediate priority areas for 2008–11 are catchments in the:
•

North-east metropolitan corridor; and

•

South-east metropolitan corridor.

5 In consultation with the WAPC, investigate the use of ‘special control
areas’ and ‘improvement plans’ under the Planning and Development Act
2005 to better manage nutrient inputs from land use activities in the Ellen
Brook Catchment.
6 Through the Coastal Catchments Initiative assist the WAPC in creating
and implementing a Water Sensitive Urban Design (WSUD) framework
to guide development in the Swan Canning Catchment.
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7 Support the Department of Water (DoW) in demonstrating the most
effective treatment options of WSUD in priority catchments for urban
development, such as Ellen Brook and Southern River.
8 Ensure that the maintenance of water flow in the Swan Canning river
system is part of formulating and applying WSUD and Total Water Cycle
Management.
9 Support the DoW in developing Drainage and Water Management Plans
for priority areas. Ensure that these schemes:
•

incorporate water quality and quantity targets;

•

improve water quality in the drainage network; and

•

optimise flows to the Swan Canning river system.

10 Provide advice to the WAPC on Outline Development Plans and plans
for subdivision that have the potential to impact on water quality in the
Swan Canning river system. The priority for 2008–11 is existing urban
zoned land in the:
•

North-east metropolitan corridor; and

•

South-east metropolitan corridor.

General guidelines for nutrient offset packages
The Swan River Trust will only support land use or development
proposals where there is no net increase in nutrients to the river
system. The Trust may agree to a nutrient offsets package to
achieve this.
Generally the principles set out in the EPA Environmental Offsets Position Statement No. 9 (EPA 2006) will be followed by the Trust
in considering the acceptability of any such proposal. Importantly,
a proposal would need to demonstrate the following.
•

•
•
•
•
•
•

•

All other reasonable and practicable attempts
to mitigate nutrient discharge have been
exhausted.
The proposed offsets should directly reduce
nutrient discharge.
Positive ratios to address uncertainty.
The proposed offsets must meet all statutory
requirements.
The proposed offsets must be clearly defined,
transparent, enforceable and auditable.
The proposed offsets must ensure a longlasting benefit.
The proposed measures must offset nutrient
discharge in the same part of the system at the
same time.

It will not be acceptable to propose offsets as an alternative
action to existing statutory requirements.
In relation to offset package proposals, the Trust will limit its
consideration to direct offsets that mitigate the effects of nutrient
input on the Swan Canning river system and in circumstances
where the fulfilment of offset packages can be made binding.
The difficulty in quantifying nutrient contributions from non-point
sources is recognised and may make the practical application of
offset packages difficult unless proponents are willing to accept
significantly positive ratios (more than twice) in the negotiation of
offset packages. For this reason, the Trust will generally favour
bilateral offset packages which are self-contained and do not
rely on banking or trading offset credits.
The Swan River Trust will advise the WAPC and other agencies
on nutrient offsets where practicable.

The proposed offset and benefit must be
quantifiable.
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Action Area 3
Achieve behaviour change through
community involvement
KEY POINTS

Status
Strong and continued support by the community is essential in applying this plan.
Major behaviour change is needed at the community and organisational level to
significantly improve the health of the rivers.
A large amount of voluntary activity was undertaken to help improve the health
of the rivers in the SCCP Action Plan (1999). A number of education programs
have been implemented through catchment, landcare and community groups.

• A major change in community behaviour is required to
address the sources of the water quality problems in the
Swan and Canning rivers.

More effective community involvement and a focused approach to change
people’s behaviour towards protecting the rivers are needed.

• The Swan River Trust has developed a seven step process
for custom-building behaviour change programs for urban
and rural communities.

To improve the health of the rivers, a shift in the way we live, work and play is
required, which can be achieved through three broad mechanisms:

• The Swan River Trust is establishing a River Guardians
pilot initiative aimed at increasing community involvement
in protecting and rehabilitating the Swan Canning
foreshores.

Future focus

•

changing people’s habits;

•

profitable best practice or cost-saving initiatives; and

•

legislation, regulations and other statutory processes.

‘Behaviour change tools’ will be used at the community and organisational level
to achieve this shift in behaviour. These vary from providing information to the
licensing and regulation of activities that negatively impact on the health of the
rivers (Figure 5).
The SCCP Action Plan (1999) used several tools to influence people’s behaviour
including:
•

providing information to the community;

•

undertaking targeted engagement with key stakeholder groups;

•

providing environmental education; and

•

demonstrating new approaches for water and fertiliser management.

The Healthy Rivers Action Plan adds a wider range of behaviour change tools to
help alter the way we do things in the future (Figure 5). For example, economic
incentives such as subsidies on revegetation, targeted investment for onground
actions in highly affected catchments, and regulating inappropriate activities will
be investigated.
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AWARENESS

IMPROVE PRACTICE

• information and
communication
• targeted groups
• demonstration sites

•
•
•
•

economic incentives
cost-sharing
target investment
management planning

IMPROVED
RIVER HEALTH
ORGANISATION CHANGE

REGULATION

• partnership
arrangements
• formal agreements

• statutory land use
planning
• licensing and regulation
• audit and enforcement

Figure 5

Tools to change behaviour for improved river health
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A custom-built set of behaviour change tools will be developed for urban and
agricultural areas of the Swan Canning Catchment. This involves seven stages:

targeted engagement in the nutrient-rich catchments of Ellen Brook, Canning
Plain (including Mills Street Main Drain) and Southern River.

1

understanding the type of changes in behaviour required;

2

informing the broader community of what behaviours need to be changed;

Community involvement in protecting and rehabilitating the Swan Canning
foreshores will increase with the establishment of a ‘Riverpark’ under the Swan
and Canning Rivers Management Act 2006.

3

communicating and increasing understanding on how to make these
changes;

4

targeting key groups with tools for change;

5

identifying people’s ability to change, and what prevents them from
changing;

6

selecting and using appropriate behaviour change tools (Figure 5); and

7

tracking, evaluating and affirming the behaviour changes made.

To effectively engage people in river protection, a combination of strategic
behaviour change tools will be used. For example, a program could: set up
demonstration sites or field days to showcase the new ‘behaviour’ required;
provide economic incentives to landholders; and develop partnership
arrangements with specific industry groups.
All seven stages have been applied at the broad Healthy Rivers Action Plan
level, and where required, will be used for particular management programs
(e.g. the Fertiliser Action Plan and Water Quality Improvement Plans).
At an organisational level, the International Council for Local Environmental
Initiatives (ICLEI) has demonstrated an effective approach to behaviour change
in reducing energy and greenhouse emissions.
More recently, this approach has been applied to improving water use efficiency
and water quality (the Water Campaign), and is particularly relevant for local
government authorities managing large areas of open parkland that adjoin the
rivers.
The Swan River Trust will continue to partner key stakeholders in delivering
information and awareness across all catchments about actions required to
maintain the health of the Swan and Canning rivers. This will be combined with
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There will be a strong need to support and coordinate community rehabilitation
activities along the Swan Canning foreshores. The Swan River Trust proposes
to establish a River Guardians initiative to provide the Perth community with
increased opportunities for ‘hands-on’ involvement in protecting the rivers. The
program will include employment of Indigenous people in managing proposed
Riverpark.

Response
1

Undertake targeted engagement in the first priority catchments of Ellen
Brook, Canning Plain (including Mills Street Main Drain) and Southern River
(Figure 4), and apply tools for behaviour change including:
•

use of economic incentives and cost sharing arrangements to encourage
adoption of Best Management Practices;

•

establishment of partnership arrangements and formal agreements;

•

application of statutory planning controls (e.g. a Local Planning Policy);
and

•

use of licensing and regulation for industries that have the potential to
contribute substantial nutrient loads to receiving water bodies.

2

Support the Swan Catchment Council in implementing a national model
for improvement of environmental practices in Small-Medium Enterprises
(SMEs).

3

Support implementation of the Water Campaign in local governments to
provide a structured approach in actively assessing their water consumption
and how their activities affect water quality. The immediate priority is local
councils adjoining the foreshore.

4

Maintain community capacity throughout the Swan Canning Catchment by
continuing to invest in the Swan Alcoa Landcare Program and community
involvement and environmental education programs, and providing ongoing
support to Sub-regional Natural Resource Management groups.

5

Establish a River Guardians pilot program aimed at increasing community
involvement in protecting and rehabilitating the Swan Canning foreshore.
Review the pilot program after two years and, if effective, develop a longterm program.

6

Consult with Indigenous people in developing and implementing the River
Guardians Program and in managing the Riverpark. A priority is to employ an
Indigenous trainee.
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Action Area 4
Apply intervention techniques to
improve river health
KEY POINTS
• ‘In-river’ intervention techniques are required to improve water
quality.
• The future focus will be on determining the feasibility of
large-scale oxygenation of the upper Swan River, treating
nutrients in drains and tributaries, and protecting and
enhancing foreshore vegetation.

Status
Improving the health of the Swan and Canning rivers is a long-term project.
While this is underway, ‘in-river’ intervention techniques are needed to reduce
adverse effects of excess nutrients and other contaminants on river health.
Considerable research and development has identified and refined the most
valuable river intervention techniques.
Intervention can take place both in the river where problems occur (in the drains,
tributaries and groundwater) and along the foreshores.
So far, attention has focused on the freshwater reaches of the Canning River
above the Kent Street Weir, where severe water quality problems (including
blue-green algal blooms and low oxygen levels) are regular in spring, summer
and occasionally autumn.
Three main intervention techniques have been applied to date:
•

oxygenating the Canning River using a ‘sidestream’ oxygenation plant,
where oxygen-poor water is pumped out of the river to be oxygenated
and then returned to the river;

•

developing environmental flow regimes in the Canning, Southern and
Wungong rivers by the Department of Water to enhance water quality,
habitat diversity and reduce the frequency of algal blooms
(see Action Area 1); and

•

applying techniques such as Phoslock™, a modified clay that removes
phosphorus from freshwater water bodies, taking phosphorus from water
and trapping it in sediments.

Better management of drains and application of intervention techniques that
improve water quality and manage flows are required, such as constructed
wetlands, filtration devices and gross pollutant traps.
Research, development and application of Best Management Practices are
already underway. Examples include the Liege Street Wetland and drainage
interventions such as groundwater curtains and sediment remediation in drains.
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Advancing this progress in priority catchment areas is vital to improving river
health. The Drainage Nutrient Intervention Program is one key initiative that aims
to improve water quality in the drainage network while maintaining flows to the
Swan Canning river system.

Response

The ecological health of the Swan Canning river system requires a robust,
functioning foreshore. A healthy foreshore can:

1

Continue to oxygenate the Canning River.

2

Determine the feasibility of oxygenating the Swan River by:

•

reduce nutrient inputs;

•

help regulate light availability and temperatures;

•
•

Oxygenation

•

assessing the main cause of low oxygen levels that develop in the
middle and upper reaches each summer and autumn;

increase the diversity of habitats for biota, including juvenile fish; and

•

improve water clarity by stabilising riverbanks and reducing the amount
of suspended sediment erosion entering the waterway.

identifying critical areas for aquatic fauna habitat affected by low oxygen
levels (for example fish);

•

trialing a large-scale and long-term technology in oxygen depleted areas;
and

•

investigating the use of tidal influence and storm surges to move
oxygenated water.

The Riverbank Program aims to enhance the integrity of the foreshore by
implementing rehabilitation projects. A key component of this program is to
identify priority foreshore areas requiring protection and rehabilitation using a
systematic and scientific approach.

Future focus

Drains and tributaries
3

The focus for management under the Healthy Rivers Action Plan is to investigate
the feasibility for long-term, large-scale oxygenation of the Swan River, while
continuing the current oxygenation regime in the Canning River. This will help
lessen the adverse effects of nutrient enrichment and provide critical habitat
areas for fish and other species while long-term catchment management
activities take effect.
Managing drains and tributaries will involve extension of the Drainage Nutrient
Intervention Program into the Ellen Brook Catchment. Nutrient and algal
stripping technologies will be trialed at critical times of the year to determine
their cost effectiveness and ability to remove nutrients and algae from the water
column.
The Trust will continue to work with the Department of Water to develop
river flow regimes for the Canning River, while foreshore assessment and
rehabilitation is undertaken in partnership with local and State Government
authorities through the Riverbank Program.
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4

Continue to implement the Drainage Nutrient Intervention Program to
remove nutrients from drains and tributaries before water is discharged into
the Swan and Canning rivers. Priority drainage areas include the:
•

Canning Plain Catchment (including Mills Street Main Drain);

•

Ellen Brook Catchment; and

•

Belmont catchments (including South Belmont and Central Belmont
main drains).

Apply nutrient stripping techniques (e.g. nutrient binding materials) in priority
drains at critical times of the year.

Foreshores
5

Finalise the Foreshore Assessment Project and use the findings to guide
future protection and restoration of the Swan Canning foreshores.

6

Continue to restore priority foreshore areas of the Swan Canning river
system through implementation of the Riverbank Program.

Action Area 5
Monitor river health and report to the
community

Status
The Swan River Trust has a key role in monitoring and reporting on the
environmental health of the Swan and Canning rivers.
The existing monitoring program involves long-term monitoring of water quality,
as well as monitoring events to guide incident response. The main objectives of
the current monitoring program are:

KEY POINTS

•

tracking trends in water quality;

• A well-defined monitoring program is essential for
understanding the health of the river system.

•

measuring compliance against management targets;

•

monitoring the extent and severity of algal blooms and other events
affecting water quality;

•

reporting changing conditions to the community;

•

informing catchment models;

•

guiding management decisions and incident response; and

•

determining the effectiveness of catchment and estuary management
measures.

• An international panel of experts endorsed the existing
program and recommended areas for improvement.

Through SCCP, the Swan River Trust and the Department of Water (DoW)
monitor the water quality in the rivers on a weekly basis and in the catchment on
a fortnightly basis.
As part of a collaborative partnership, the Swan Catchment Council and DoW
undertake additional water quality monitoring in the catchments as part of the
Swan Region Strategy’s Integrated Water Management Program. This program
complements the ongoing monitoring undertaken through SCCP, which together
provide a comprehensive monitoring approach in the Swan Canning river
system.
Reporting is undertaken primarily through the media and web-based information
on water quality that is updated each week. The weekly Algae Activity Report
contains a map and brief description of algal densities in the Swan and Canning
rivers, including alerts on toxic species where necessary.
Overviews of water quality in the rivers and catchment (relative to targets)
are referred to in Action Area 1. These are also available in the Trust’s annual
reports and the annual SCCP Action Plan (1999) implementation brochures.
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Future focus
An international review of the SCCP monitoring program recognised the
considerable value of the program.
The consensus of the review was that the program could be improved by:
•

dividing the system into seven ecological management zones (Figure 3);

•

optimising the number and type of parameters measured;

•

establishing environmental value indicators and criteria;

•

developing non-nutrient indicators and targets for each management
zone; and

•

creating a reporting platform to improve understanding of the data.

The Trust proposes that future reporting follows the Pressure-State-Response
Model that has been adopted by the Commonwealth and State governments
in Australia for State of the Environment (SoE) reporting. This model has been
modified for the Healthy Rivers Program (Figure 6).
Monitoring and reporting on events, such as algal blooms or summer river flows,
provides the Swan River Trust and associated partners with critical information
needed to activate an immediate and appropriate response.

Figure 6 State of the Environment reporting model
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Response
1

2

Improve the current water quality monitoring program by:
•

including environmental value indicators for the desired health of each of
the ecological zones (for example seagrass abundance and distribution);

•

extending the parameters measured in the catchment to include
inorganic nutrients, urea, coloured dissolved organic matter, and nonnutrient contaminants such as heavy metals;

•

reviewing the temporal and spatial scales of the monitoring program,
including the potential to monitor the 31 Swan Canning Sub-catchments;

•

upgrading gauging stations so that accurate flow data can be used to
monitor loads and for modelling purposes; and

•

developing indicators for changes in hydrology, including low, medium
and high flow situations.

3

Develop and implement a monitoring and evaluation framework for the
Healthy Rivers Action Plan, including reporting annually on operational and
environmental key performance indicators to gauge its effectiveness.

Improve reporting to the community on the health of the Swan and Canning
rivers by developing:
•

Estuary Water Quality Report Cards, which include:
•
•
•
•

•

value indicators (seagrass area, fish communities);
water quality targets (chlorophyll-a, dissolved oxygen, total nitrogen
and total phosphorus);
pressure indicators (total nitrogen and total phosphorus); and
system indicators (chlorophyll-a and dissolved oxygen).

Catchment Water Quality Report Cards, which include:
•
•
•
•

water quality targets (total nitrogen and total phosphorus);
pressure indicators (total nitrogen and total phosphorus);
system indicators (chlorophyll-a and dissolved oxygen); and
key management strategies.
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Action Area 6
Identify and fill gaps in knowledge
KEY POINTS
• The Swan River Trust will develop and implement a research
and innovation program that will address critical gaps in
knowledge and establish collaborative partnerships with key
stakeholders, and directly inform management of the rivers.

Status
Under SCCP, the Swan Canning river system has been monitored since 1994,
providing a sound scientific basis for its management.
A key recommendation of the SCCP Final Evaluation Report (Oceanica
Consulting, 2005) was to include a research and innovation component in the
next plan.

Future focus
The Healthy Rivers Action Plan requires a research and innovation component
to ensure:
•

the conceptual understanding of the system is sufficient and correct;

•

the desired health of the system is achievable;

•

appropriate indicators of ecosystem health are developed and measured
properly;

•

science informs management, including identifying and prioritising the
problems and causes in time and space; and

•

key information gaps hindering management are identified and
addressed.

Response
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1

Establish a River Science Program to lead and coordinate the research and
innovation component of the Healthy Rivers Action Plan.

2

Support a Technical Advisory Panel to advise the Swan River Trust on critical
scientific and management issues.

3

Partner key stakeholders in developing and implementing a five-year
research and innovation program that directly informs management of the
Swan and Canning rivers and addresses the following priorities (Table 3).

Table 3 A five-year research and innovation program
Fish and
aquatic fauna

Develop collaborative projects with key stakeholders to identify the key factors affecting fish and crustacean populations in the Swan
Canning river system. Immediate priorities are:
•

establishing an ecological health index for the estuary using fish assemblages;

•

increasing the understanding of fish biology, ecology and population dynamics;

•

determining which fish species are particularly susceptible to mortality during large phytoplankton blooms;

•

investigating the use of fish biomarkers as in indicator of ecosystem health;

•

determining contaminant levels in fish;

•

supporting the occurrence of a summit that brings together recreational fishing organisations, individuals and managers to help
identify pressures and management responses for fish populations in the Swan Canning river system;

•

protecting priority species such as the Western School Prawn, Perth Herring and Cobbler; and

•

investigating, with key stakeholders, if fish re-stocking is required.

Address the population decline of the Western School Prawn by collaborating with key stakeholders to:

Aquatic flora

•

determine population distribution;

•

understand population dynamics (age, class, size, and density);

•

identify the pressures on the population; and

•

investigate management options with the Department of Fisheries, including limiting prawn catch.

Investigate the factors (preferred nutrient types and concentrations, trace metals, water clarity) controlling the growth and toxicity of
different groups of phytoplankton, including Karlodinium, in the Swan Canning river system.
Investigate macrophyte communities in various regions and across different seasons in the river system, and evaluate their role in river
dynamics and the need for further studies.

Decision support
systems

Through the Coastal Catchment Initiative, continue to develop catchment and estuarine computer models and decision support systems.
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Catchment and
estuary issues

Investigate groundwater flow rates and develop ‘local area’ groundwater models to determine the length of time taken for groundwater
from various sub-catchments to reach the rivers.
Quantify the relative importance of various nutrient sources (catchment runoff, groundwater, sediment characteristics) in fuelling algal
growth in the Swan Canning river system, including:
•
•
•

investigating the use of tracers to identify sources of nutrients in sub-catchments;
assessing nutrient inputs in different ecological zones and across different seasons; and
investigating measures of sediment health.

Develop ecosystem health indicators and criteria that reflect the environmental values and can be used to monitor and report on the
health of the system.
Work with key stakeholders to assess, prioritise and develop management strategies as required for other pressures on the Swan
Canning river system, including:
•

bacteria levels;

•

diffuse and point sources of Tributyltin (TBT);

•

non-nutrient contaminants; and

•

the effects of acid sulfate soils.

Trial the use of suspended clay particles for removing algal blooms from the water column.

Climate change

Community
behaviour change

Incorporate new and relevant scientific information into our current understanding of the implications of climate change on the Swan
Canning river system. In particular work to develop and implement the following adaptation strategies:
•

assessing foreshore vulnerability;

•

improving water quality through oxygenating water, trapping nutrients and ensuring adequate river flow;

•

using monitoring and modelling to predict future changes;

•

managing biodiversity; and

•

protecting infrastructure.

Investigate different methods used to obtain social behaviour change, and apply this knowledge to develop more effective programs.

Facilitate opportunities for local community groups, agencies, educational institutions, volunteers and individuals to be involved in
research and investigation projects in the Swan Canning river system and its catchment.
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Climate Change and potential adaptation strategies for the Swan Canning river system
Climate change is occurring and will continue to impact on the
Swan Canning river system in the future. Major changes include
increasing atmospheric temperatures; reduced rainfall and
streamflow; and accelerated sea-level rise. These changes will
have major impacts on the catchment, ecology, social values
and economics of the system.
Adaptive management will be used to continually improve
policies and existing practices to ensure successful adaptation
to climate change.
In future years, as priorities are addressed and climate change
science is updated, river managers will need to reassess the
management position, and update research and priorities.
Adaptive management will ensure the impacts of climate
change are addressed so the Swan Canning river system is
maintained for all to enjoy. Potential adaptation strategies will
include the following:
1. Assess the vulnerability of the river foreshore to the major
impacts of climate change. Based on the assessment and
in partnership with local government, develop setback
guidelines, foreshore revegetation strategies and erosion
control measures.

2. Develop and adopt innovative technologies to deal with
future water quality issues, such as mobile oxygenation
units and nutrient trapping products. Investigate options to
ensure adequate river flows. Continue long-term catchment
management to reduce nutrient loads.
3. Expand the water quality monitoring program to include
upstream areas, where climate change impacts are most
likely to occur. Continue to refine river and catchment
computer models to increase our ability to predict future
changes.
4. Improve our understanding of fisheries and supporting
ecosystems response to change, and how changes will
impact biodiversity, recreational and commercial values.
Develop predictive models to determine how changes
in water quality in the upper Swan will impact species
distribution and biodiversity. As sea level rises, seek
opportunities to establish new bird foraging, breeding and
roosting habitat.
5. Incorporate sea level rises of 0.1 to 0.3m in the design,
maintenance or replacement of roads, river jetties, boat pens
and ramps, sea walls and groynes.
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Implementation - How are we going to improve water quality?
The Healthy Rivers Action Plan is an integrated approach to improving
water quality in the Swan Canning river system. This Action Plan
is based on implementing management programs that integrate all
management aspects to deliver outcomes efficiently and effectively.

A decision support system will prioritise programs for investment through the
Action Plan. An interactive computer-based system will help the Trust identify
issues, assemble and analyse information, prioritise investment and make
decisions.

Collectively, this provides a ‘catchments to coast’ approach. The programs
are designed to: reduce sources in the catchments; manage pathways
(drains and tributaries); and be applied along the foreshores or in the river
to deliver short, medium and long-term water quality outcomes.

Priorities include developing suitable frameworks and program assessment
criteria based on environmental and social outcomes, cost-effectiveness and
timeframes for delivery.

Integrated programs will build on the achievements, partnerships and
delivery frameworks of the first SCCP Action Plan (1999). The priority
will be catchments or activities that have the greatest input of nutrients
or other contaminants into the system. A summary of each program is
included in this section.
In implementing these programs, the Swan River Trust will continue to
work with local Indigenous groups and the Department of Indigenous
Affairs to understand and protect Aboriginal heritage sites and their values.
The Healthy Rivers Action Plan will be continually evaluated, and
adaptive management will be incorporated into its delivery. This includes
an annual peer review and community reporting, regular prioritisation of
investment, and independent evaluation after five years.
Short-term (1-5 year), medium-term (5-10 years) and long-term (more
than 10 years) Key Performance Indicators (KPIs) will be developed
for each program and reported against annually to gauge the overall
effectiveness of the Action Plan.

Investment planning
Integrating socio-economic considerations into decision making
is particularly important in the Action Plan. A highly structured
approach to investment decisions will establish priorities and ensure
accountability, transparency and analytical rigour in the program.

The outcomes will guide development of the Healthy Rivers Investment
Plan. This plan will allocate resources and identify partner contributions for
implementation of priority programs. Key stakeholders will have input, including
the Swan Catchment Council, State Government agencies, local government
authorities and the community.

What will it cost?
The total proposed investment in implementing the Action Plan from 2007-13 will
be more than $41million.
Key measures of success:
•

Reduce nutrient inputs to priority catchments by 30 per cent by 2015.

•

Minimise sediment loads entering the Swan and Canning rivers.

•

Net decrease in nutrient export to the Swan Canning river system from
future development proposals.

•

Increase in oxygen levels in the Upper Swan Estuary and Upper Canning
Estuary.

•

Protect and rehabilitate an area equivalent to 10 per cent of the Swan
Canning foreshores each year.
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Program 1 Coordination

The eight programs will be coordinated to provide an integrated response to
improving water quality in the Swan and Canning rivers. The Swan River Trust
will appoint a program manager and principal scientist to lead and coordinate the
Healthy Rivers Action Plan.

Implementation
• Swan River Trust

Timeframe
5 years

Desired outcome
Coordination of the Healthy Rivers Action Plan implementation
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Program 2 Healthy Catchments

A program that maximises nutrient reduction catchments by targeting investment
to priority catchments, including the development of Water Quality Improvement
Plans, refining catchment models, and implementing rural and urban Best
Management Practices (BMPs).
This program will maintain community capacity in the Swan Canning Catchment
by investing in the Swan Alcoa Landcare Program and supporting Regional and
Sub-regional Natural Resource Management (NRM) groups.
This program also aims to minimise nutrient loss from urban, industrial and rural
land uses in the Swan Canning Catchment by developing and implementing the
Fertiliser Action Plan with partners.

Partners and stakeholders
•
•
•
•
•
•

Regional/Sub-regional NRM groups
Dept of Agriculture and Food
local government authorities
Water Corporation
Alcoa World Alumina Australia
Dept of Water

Timeframe

•
•
•
•
•

Dept of Environment and Conservation
Indigenous groups
Dept for Planning and Infrastructure
WA Local Government Association
fertiliser industry

5 years

Desired outcome
A 30 per cent reduction in nutrient inputs from priority catchments by 2015
through setting nutrient reduction targets for the eight priority catchments and
focusing action on improving land management practices.
A catchment-wide reduction in nutrients will be achieved through implementing
the Fertiliser Action Plan. The plan will phase out the use of highly water-soluble
phosphate fertilisers in sensitive catchments and improve fertiliser practices
throughout rural and urban communities.
53

Program 3 Land Use Planning

Urban and rural developments are placing increasing pressure on the Swan and
Canning rivers.
This program aims to reduce the impact of future land development by improving
planning schemes and policies, applying Water Sensitive Urban Design and
using nutrient offsets to reduce the overall pressures of increased urban growth.

Partners and stakeholders
• Environmental Protection Authority

• Water Corporation

• Dept for Planning and Infrastructure

• WA Local Government Association

• Western Australian Planning Commission • Dept of Water
• Eastern Metropolitan Regional Council

• Dept of Environment and Conservation

• local government authorities

Timeframe

5 years

Desired outcome
A net decrease in nutrient inputs from future land developments.
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Program 4 Drainage Nutrient Intervention

The Swan River Trust’s Drainage Nutrient Intervention Program involves drainage
improvement works, development and application of scientific methods and
products, and monitoring and evaluation. Under the Healthy Rivers Action Plan,
this program will continue to focus on the prioritised urban drains and expand
into the rural drains of the Ellen Brook Catchment. Nutrient and algal stripping
technologies will be trialed at critical times of the year to determine their costeffectiveness and ability to remove nutrients and algae from the water column.

Partners and stakeholders
• Sub-regional NRM groups
• local government authorities
• Water Corporation
• community groups
• Indigenous groups

Timeframe

5 years

Desired outcome
The establishment of five large-scale demonstration sites showing the
effectiveness of nutrient intervention techniques in rural, urban and inner-city
catchments.
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Program 5 Riverbank

The Swan River Trust’s Riverbank program protects and enhances the
environmental, cultural and community amenity values of the foreshores, ensuring
the rivers can be enjoyed by everyone now and in the future. Under this program,
priority foreshore areas along the Swan Canning river system will be protected
and restored using native vegetation and engineering works, such as river walls,
where required.

Partners and stakeholders
• local government authorities
• other State Government agencies
• community groups
• Indigenous groups

Timeframe

5 years

Desired outcome
The protection and rehabilitation of an area equivalent to 10 per cent of the Swan
Canning foreshore each year.
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Program 6 River Health

This program provides for the ongoing monitoring and reporting of the health of the Swan
Canning river system, including the application of waterway intervention techniques.
Intervention techniques include oxygenation in the Swan Canning river system,
application of nutrient stripping technologies in priority drains and tributaries and
development of river flow regimes for priority waterways.
This program will identify the key factors affecting fish and crustacean populations in
the Swan Canning river system, including using fish as indicators of ecological health,
determining contaminant levels in fish and addressing population decline in priority
species such as the Western School Prawn, Perth Herring and Cobbler.

Partners and stakeholders
• Dept of Environment and Conservation

• CSIRO

• Dept of Water

• research institutions

• Dept of Fisheries

• Regional/Sub-regional NRM groups

• Recfishwest

• Indigenous groups

• local government authorities

Timeframe

5 years

Desired outcome
Improving the health of the Swan Canning rivers through:
•
•
•
•
•

increasing oxygen levels through long-term, large-scale oxygenation;
re-establishing river flow regimes;
trialing new intervention techniques;
improving the monitoring and reporting; and
addressing the decline in key river species such as the Western School Prawn.
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Program 7 Community and Partners

Establishing the Swan Canning Riverpark highlighted demand for the Trust to
provide support and coordinate community rehabilitation activities along the
foreshores.
Major behaviour change is needed at community and organisational level to
significantly improve the health of the rivers.
This program will provide opportunities to actively engage people in river protection
activities and bring a focused approach to changing community behaviour.
The River Guardians Pilot Program will provide Perth people with a wide range of
opportunities for ‘hands-on’ involvement in protecting the rivers.

Partners and stakeholders
•

Dept of Environment and Conservation

•

local government authorities

•

Regional/Sub-regional NRM groups

•

foreshore community groups

•

community members

•

Indigenous people

Timeframe

5 years

Desired outcome
A community engaged in protecting and rehabilitating the Swan Canning
foreshores through establishing a ‘River Guardians’ initiative.
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Program 8 River Science

The Swan River Trust will develop and implement a research and innovation
program that will address critical gaps in knowledge, establish collaborative
partnerships with key stakeholders, and directly inform management of the
rivers.

Partners and stakeholders
•

Dept of Water

•

Dept of Environment and Conservation

•

universities

•

CSIRO

•

scientific institutions

Timeframe

5 years

Desired outcome
A five-year research and innovation program that provides sound technical
information for managing the Swan and Canning rivers.
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SUMMARY
GOAL

To protect the environmental health and community benefit of the Swan and Canning rivers by improving water quality

CATCHMENT TO COAST APPROACH
Reduce input of contaminants at
their sources in the catchments

Intercept pollutants as they travel through
the tributaries, drains and groundwater

Apply river intervention techniques to improve
water quality in the Swan and Canning rivers

ACTION AREAS What needs to be done to improve water quality?
Address nutrient
and contaminant
sources and set
water quality targets

Improve land
use planning and
development
processes

Achieve behaviour
change through
community
involvement

Apply intervention
techniques to
improve river
health

Monitor river
health and
report to the
community

Identify and fill
critical gaps in
knowledge

IMPLEMENTATION How are we going to improve water quality?
Coordination
Healthy Catchments
Land Use Planning
Drainage Nutrient Intervention
Riverbank
River Health
Community and Partners
River Science
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Table 4 Summary
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