




The Swan River Education Kit 

The Swan River Educacion Kit, an initiacive of the Water and Rivers Commission 

and the Swan River Trust, is a broad-based education program with curriculum 

support materials, developed for use by schools in the Swan River catchment. 

The kit aims to encourage a knowledge of the river and provides a meaningful 

context in which students can develop skills of investigation and flttitudes of 

environmental responsibility. 

This resource has been developed for teachers of the Science, and Society and 

Environment learning areas. It aims to enrich teaching and study in these learning 
areas by providing a range of themes and ideas for studies of the Swan River that can 

be easily integrated into the school curriculum. 

The kit was developed in the belief that direct experience of the river environment is 

essential for students to develop a dose association with it and an environmentally 

responsible attitude. These materials have been written on the assumption that the 

teacher will provide students with the opportunity to visit a river site on at least one 

occasion to gain practical 'hands-on' experience. 

An integrated, whole-school approach to a study of the Swan River environment 

could be developed within the context of the Curriculum Framework. 
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Rationale and aims 

The Swan River system is the recreational and scenic heart of Perth, and a very important part of Western 

Australia's natural and cultural heritage. As a natural wonder, it provides a great diversity of landscapes, flora 

and fauna. The river system is a magnet for the people of Perth and its visitors, and a valuable resource for a 

lifestyle that people greatly value. 

The Swan River is under environmental pressure. The population of Perth is growing, and the activities of 

people in both urban and rural subcatchments are contributing to problems of waterway pollution and other 

forms of degradation. Everyone in the catchment needs to be aware of these issues; since we all live in a 

catchment, we are all responsible for catchment health. 

One way to address issues relating to the Swan River is through education, and the river is an excellent medium 

for environmental education. A visit ro a river site will encourage students to develop an increased awareness of 

the importance of the river to people, and of the incompatibility of some forms of human activity with river 

health. It is hoped that this awareness will result in students wanting to contribute to the formulation of 

landcare and riverca.re strategies. 

A personal encounter with the river provides interesting and worthwhile experiences for students of Society and 

Environment. The river is a particularly good setting for focusing on the application of skills and for fostering 
the values associated with ecological sustainability. 

This booklet aims to assist students to develop: 
• an awareness of their personal relationship with the riverine environment
• a sense of belonging to, and enjoyment of, the river environment
• an understanding of the relationships between the river and people, both past and present
• an understanding of catchments and the way in which the river functions as pan of the water cycle

• an understanding that land-use activities in the catchment can have a negative impact on the river

envuonment
• an awareness of watercare and landcare issues in the urban and rural catchments
• skills of social and environmental investigation
• environmentally responsible values and behaviours, and a willingness to help maintain and improve the

health of the catchment
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Links to Society and Environment learning area outcomes 
This resource assists teachers to address the major outcomes of the Society and Environment learning area 

as described by the Curriculum Framework. A teaching program using some of the suggested ideas and 

activities will encourage students to: 
• broaden their understanding of river environments and the relationships between the environment and

society

• develop knowledge, skills, attitudes and behaviours chat will enable them to participate as active

informed members of society

• demonstrate major learning outcomes in the Society and Envirohment learning area

The Investigation, Communication and Participation, and Active Citizenship outcomes underpin the 

suggested teaching approach. While many activities have a strong link with the Place and Space conceptual 

strand, others help to develop understanding in other strands, as the following table indicates. Student 

achievement of outcomes will be dependent on the opporcw1ities presented to them co develop and 

demonstrate appropriate skills and understandings. 

Curriculum connections 

Personal associations with and use of the river 

Features of catchments 

Conservation values and strategies 

Aboriginal and other cultural perspectives 

Changes to the river environment over time 

The catchment's resources and land-use activities 

�ter cycle processes - runoff and groundwater 

Observation, discussion, investigation, following up 

Values and behaviours associated with care of the river 

Place and Space 

__ It':-•••--• e __ •-
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Time, Continuity and Change 

Resources 

Natural and Social Systems 

Investigation, Communication 

and Participation 

Active Citizenship 

These materials have been developed to promote the principles of education associated with the Society and 

Environment learning area that are embedded in good teaching practice. These include: 
• the use of students' prior knowledge and interest as starting-points for learning
• development of a positive attitude towards the environment
• promotion of student-centred inquiry learning and action research methodology
• the use of strategies to promote literacy
• commitment to cooperative learning
• commitment to active citizenship



Structural overview 

There are three main themes developed in this booklet: 

• A Personal Perspective ,.. A River Relationship

• An Urban Catchment Perspective ,.. The Swan River

• A Whole-Catchment Perspective ,.. The Swa n-Avon Catchment

The table below outlines the subject material of each theme, grouped into three main activity sections: 

Preliminary activities, On-site activities and Follow-up activities. 

Perceptions Features 

Use of the river W ater flow 

River health River health 

Perceptions Features 

Use of the river W ater flow 

River health Rivercare 

River health 

Perceptions Features 
. . 

Use of the river W ater flow 

. 

R iver health River health 
and rivercare 

Rivercare 

Catchment connections 

Land uses and 
catchment health 

Catchment connections 

Land uses and 
catchment health 

Action! 

Catchment connections 

Land uses and 
catchment health 

. 

Catchment care 

Action! 



Themes 

This resource encourages students to relate co the river ar three levels. These represent different perspectives or 

contexts - and different scales of study of the river environment. The grouping of activities into these levels 

reflects the different perspectives. 

A Personal Perspective 

The focu of these activicie i more personal and activities ask the rudents to reflect on what the river means 

to them, and what effect their recreational activities might have on the river environment. The central themes 

explored are perceptions, activities at the river and the notion of rivercare. 

An Urban Catchment Perspective 

Students are asked to move beyond a personal relationship with the river and co look at the place in which they 

live - the urban catchment of the Swan River and their local area. The focus is on activities that affect river 

health. The themes developed are features of the river environment (particularly the estuarine environment), 

water flow patterns, river health and rivercar strategies. 

A Whole-Catchment Perspective 

Students move beyond the w-ban catchment and into the whole regional catchment of the Swan-Avon nver 

sy tern. Themes include features of the catchment, water movement, land-u e activities in che semi-urban and 

rural catchments and their impact on tbc river, and management strategies. 

Activities 

Activities within each theme have been grouped into: 
• Prefimjnary activities chat motivate scudencs, elicit prior knowledge, encourage

questions and facilitate planning of investigations.

• On-site activities chat encourage development of skills of observation,

investigation and teamwork at the river site. ee suggestions for suitable sites on the

Swan-Canning River and Estuarine System Map.

• Follow-up activities that encourage interpretation and evaluati.on of findings, consolidation of knowledge

and action.

Activities are written as broad suggestions for the teacher. Many are quite open-ended to aJJow teachers co make 

modifications to suit their students. Resource Sheets accompany some activities, and are found at the back of 

each theme. They comprise information sheets on various topics maps diagrams and cables. There is variety 

in the type of activities suggested, the amount of time recommended co complete chem and the level of 

understanding and skills required as background by students. Some activities refer co strategies contained in 

other teachers' manuals, such as Ribbons of Blue. 



Suggestions for using this resource 
Racher chan offering a step-by-step program of lessons, chis resource encourages teachers to choose activities to 

develop a teaching program that will suit the interests and needs of students. There is no prescribed way in 

which to use che activities. A minimalist approach might see you dip your toe in the shallow end or you could 

wade in at the deep end and become fully immersed! 

When developing a balanced program you could select activities from any of che chemes m this booklet 

according to: 

• Society and Environment learning area outcomes you want to develop

• che riverside sites(s) you want to visit

• any cross-curricular links you wish co establish

• che concepts within a theme that you wish to focus on and follow chrough

• focus questions suggested in chis booklet or devised by you or your students

• particular excursions in the booklet Excursions in the Swan River Environment
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Planning sheet 

Teacher Closs 

Chosen themes and topics 

Link lo Society and Environment outcomes 

Key task and focus questions 

Activities chosen, sequence and timing, and assessment details 

Preliminary activities 

Site visit activities 

Follow-up activities 

Assessment opportunities 

Site location 

dot�(s) of site visit(s) 
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REFERENCE CHECKLIST 

Resource Sheet 1, 
Images of the river 

Resource Sheet 2, 
Aboriginal people and the 

Swan River 

OTHER RESOURCES 

Ribbons of Blue primary 
school manual 

Perce 
. 

t1ons 

To show that they are able to discuss their feelings about the river 

environment (based on their prior knowledge, experiences and 

interests) and to consider how other people and communities might 

view it, students could: 

□ Interview an older person (a parent, grandparent or neighbour) to find

out what the river used to be like and what they think about it.

□ Make a word association chart or card cluster about

feelings associated with the river.

□ State their interest in the river environment.

□ Study photographs of the river and discuss

the feelings that these images evoke. See

Resource Sheet 1, Images of the rivei'.

□ Research how traditional Aboriginal people might perceive the nver

environment. See Resource Sheer 2, Aboriginal people and the Swan River, or refer

to the Ribbons of Blue primary school manual, Classroom Actrvities: Aboriginrtl

Writer Use.

□ Collect and read poems, stories or legends about a river, or listen to some music

that evokes images of water and rivers. Discuss feelings and perceptions.

□ Think of a river in another part of the world and suggest its significance for the

people who inhabit the area.

□ Recall a legend, ritual or ceremony related to water and rivers, e.g. the Rainbow

Serpent, an American Indian rain dance, Christian baptism and Muslim

ablutions before prayer.

r 



Use of the river 

To show that they are able to think and discuss how they and other 

people use the river, students could: 

□ Discuss the idea of the river environment as a resource.

□ Discuss the idea that there is a relationship between peoples' perceptions of a river

environment, the value they place on it and the ways in which they use it.

□ Brainstorm a list of ways chat people use the river and che foreshore in an

area near their school or home.

□ Classify these activities as either recreational or non-recreational.

□ Devise a classification of recreational uses and consider whether these uses are

compatible with each ocher.

River health 

To identify issues that relate to their use of the river environment and to 
consider the need for regulated use of recreational areas at the river, 

students could: 

□ Discuss the meaning of the term 'river health', and draw and label their idea of a

healthy river environment.

□ Discuss whether they think the river in their local area is healthy.

□ Discuss rules they know of that apply to people using the river foreshore area.

Suggest why the rules might be needed.

□ Brainstorm a list of words or expressions they have heard that are about caring for

environments and suggest what they mean, e.g. conservation, preservation,

sustainable development, landcare, watercare.

□ Imagine that they are an animal chat lives in or visits the river, e.g. a fish, bird or

crustacean, and write a list of 'river rules' aimed at protecting che environment.

□ Draft a design for a logo, badge or T-shirt, which promotes the idea of caring for

the river environment.

□ Discuss the meaning of either of these statements in relation co rivers: 'Help, or

at lease do no harm' or 'Be part of the solution, not part of the problem'.

0 Brainstorm a list of rules co be followed when groups of students visit the river.

Develop che list into a poster-sized 'code of conduct' chat can be adopted when

v1s1tmg a nver site.

> 

"' 

"' 



REFERENCE CHECKLIST 

Resource Sheet 1 , 

Images of the river 

Perce 
. 

t1ons 

To respond personally to the site, students could: 

□ In 'quiet time' sit, look around and reflect on the river©
environment. Look closely at the water and observe such ? 
things as movements, colours, reflections and objects in

• 

the water. Record their impressions.

□ Use senses other than sight to make observations about the

river environment, e.g. pairs of students, one of whom is
OTHER R ESO u RC ES blindfolded, could follow a 'sense trail' through the site. The

blindfolded student describes the sounds, smells and feelings
Excursion 1 , 

How do I feel?, in the 

booklet Excursions in the 

Swan River Environment 

Excursion 2, 

Needs auction, in the 

booklet Excursions in the 

Swan River Environment 

Gould League 

publications 

around chem while their parmer guides them and ensures their safery. Ideas for

other activitic� i11volvi1 g rhc �enses arc available in Gould League publications.

□ Create a 'Thought for the Day' that relates to the river.

□ Draw a m;:ip of the site from the perspective of an animal such as a frog, heron,

dolphin, snake or fish; or write a story or poem about how the animal perceives

che environment.

□ Imagine they aJe the river bank, ;:ind respond to these questions: 'How would you

feel about. .. people walking over you; weeds invading you; students planting trees

o protect you; frogs bmrowing into you; people digging into you to put in

drains, pipes or cycle path ; people lighting fire on you co keep warm while they
are fishing; people leaving rubbish on you; birds nesting on you; families

picnicking on you?'

□ Assess the way in which the river affects their perceptions and feelings. Set:

Re. omcc Sheer I, Images o/the river. Refer also ta Excursion I, I low do !feel?, in

dic: booklet Exc11.rsiow i11 the Swrfll River E1111ironment..

□ Survey other classes about their perceptions of the river. Summarise similarities

and differences in perceptions.

□ Think about the perceptions of people in the past, such as Aborigines and the

first Europeans to visit the area.

□ Compare rhe perspectives, needs and values of different site users. Complete

l:xcur:-ion 2, NeNl.1 1111oim1, in the l ooklcr Hxr111Jio11s iu the S1111111 Ni,,er

1.-.·11l!irrm111c11t.



Use of the river 

To indicate the various ways in which people use the river site, students 

could: 

□ List all observable human uses of the river (recreational and non-recreational),
then speculate about other activities that might occur here. See Resource Sheet 3,
River recreation.

□ Create a location map of the site's recreational activities and suggest what makes
the site suitable for those activities.

□ Draft a design for a travel brochure or poster that promotes the qualities of the
site either for one particular type of river user or for multiple users.

□ Prepare some quick sketch maps of the site labelling its features from the
perspective of some different people who might use it, e.g. a family on a picnic,
an adventurous child, a traditional Aboriginal hunter and gatherer, a
waterskier, a builder, a birdwatcher, a pioneer settler, a camper, an explorer.

□ Play a recreational game at the site. Then, through discussion, determine
whether the site is an appropriate one for the game.

□ Write a legend or create and perform a water ritual, ceremony or
river dance that reflects the importance of the river environment.

□ Suggest how the Aborigines who lived in the area might have met their
daily needs, e.g. how they might have selected the best campsite, obtained
drinking water and disposed of wastes.

REFERENCE CHECKLIST 

Resource Sheet 3, 

River recreation 
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REFERENCE CHECKLIST 

Resource Sheet 2, 

Aboriginal people and 

the Swan River 

OTHER RESOURCES 

Excursion 3, 

Effects of human 

activities at the river, 

in the booklet 

Excursions in the Swan 

River Environment 

Excursion 4, 

Site design for 

recreational use, in 

the booklet Excursions 

in the Swan River 

Environment 

Excursion 5, 

River uses compatibility 

survey, in the booklet 

Excursions in the Swan 

River Environment 

River health 

To show understanding of the ways in which the site has been modified 

and the effects of such changes, students could: 

□ Identify and map the site's built scrucrures and suggest why they were

constructed e.g. jetties, walls, signposts, islands, bridges. Discuss what effect the

con truction of some of rhese might have on rhe environment.

□ cace how they would feel about drinking the water, swimming or having a picnic

at rhe sire.

□ Constrnct a summary table of activities that occur at the sire. Consider the

possible impact of each activity on people, animals and the river environment,

and then stare whether these activities are harmful or beneficial to the

environment. Complete Excursion 3. effects o/lmmnn activities ru the river. in the

booldcr E"<rnrsiom in the Swm, River t,ll)iromnent.

□ Imagine that they are landscape architects and redesign the sire co better suit the

specific needs of different river uses, e.g. fishing, windsurfing, birdwatching,

cycling. omplere Ex ur ion 4, Site design far reaention11! use, in the booklet

Excursion in the s·wrrn Ri11er £1//limmm·nt.

□ Through role play, a ses the compatibiliry of different recreacional river uses and

suggest solutions for conflict-free multiple use of the river. Complete Excursion

'1, l?i11a 11.1 l' m11J//f/tihility wmq, in lhc hookier h:·mmions i11 the Swan l?i1Jer

1:::11 ,,i 1·01tmc-11 t.

□ Consider the effect thar traditional hunting, fishing and burning of the landscape

by early Aboriginal inhabitants may have had on the environment. See Resource

Sheet 2, Abori gi1111/ people rwd the )1/11111 l?i1Ja.

o Debate who should bear responsibiliry for the river environment's health.

□ Discuss any negative effects chat the class visit might have had on the

environment.

0 Brainstorm a list of unknown factors about degradation of the river environment.

uggcst investigations that could be pursued after the river sire vi it. 



Perce t1ons 

To clarify and demonstrate aspects of their personal relationship with 

the river, students could: 

□ Record their feelings associated with the site visit, perhaps by way of a journal

entry, an illustrated story, poem, song or drawing.

□ Make a chart or mobile of key words that signify feelings elicited by the visit

to the river.

□ Make an illustrated postcard of the site and send it to a friend.

□ Make a class scrapbook of the visit entitled 'Perceptions of our River Site',

complete with pictures, poems, stories and sketches.

□ Create a brochure that advertises the features of the site to visitors.

□ Using a large sheet of paper, show by means of cutouts or drawings of peoples'

faces and conversation balloons what people with different

lifestyles/occupations might have to say about the river site.

□ Invite a senior citizen who used to visit the river site as a child to talk to the

class. Find out about changes that have been made to the river in their lifetime

and whether his/her perceptions and feelings have changed over time.

□ Devise an action plan to provide a framework for finding out about the history

associated with che pare of the river they have visited.

□ Research history aspects of the site, e.g. the Aboriginal groups that visited the

area; the first European explorers to see the site and the circumstances of their

arrival; and where and how the first setrlers in the area lived, and their

relationship with the river.

□ Research the spiritual significance of a river for one society in another part of

the world, e.g. the Ganges (said to flow from the mouth of a silver elephant).

□ Imagine being an early settler journeying up the river, and write a diary entry

co describe what they saw and felt at this part of the river.

□ Make sketches to show the river environment before European settlement, the 

way it is now and how it might be in the future. 

□ Write to the Swan River Trust or the Water and Rivers Commission to present

a student perspective on the current state of the river environment.

I.J.> 
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REFERENCE CHECKLIST 

Resource Sheet 3, 

River recreation 

Resource Sheet 4, 

Managing the river for 

recreation 

Use of the river 

To clarify and demonstrate their ideas about the way in which the site 

is used, students could: 

□ Design survey questions (for either school students or for the local

community) to investigate aspects of recreational use of the river.

Ask people why rhey use the river, when they use it, how often they

use it, what they like about it, what concerns they have about it, and

how they think these concerns might be addressed. Conduct the

survey and analyse the results.

□ Make a collage depicting all human use of rhe river at the site. Sec

Resource heel 3, Ri/Jer recri'fltion.

□ Find out which particular area of the Swan River are used for

specific types of recreational activities, and rhe areas that are for

multiple recreational use.

River health and r1vercare 

To act on some of the issues identified at the river site, students could: 

□ Draft a letter to the local council outlining concerns they have about one

environmental issue that the site faces, e.g. litter, weeds, eroding river banks.

Suggest a strategy char might help, e.g. revised wording on signposts at the river,

provision of more rubbish bins.

□ Find out what regulations and restrictions apply to various river activities in the

area, e.g. boating rules, fishing restrictions, and rules for digging for baitworms.

Reach class consensus about whether che regularions are fair. Decide how

regulations should be enforced and by whom. cc Resource Sheer 4, Mrmaging th<!

riv<'rfr1r rccrt't1tio11.

□ Write a story char begins 'My wish for our river is .. .'

□ Present the results of their work at the river co a wider audience, e.g. at an

assembly or as one or more articles in a school newsletter or the local newspaper.

□ Debate the need for rules and regulations concerning recreational use of the river

environment.
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A Sense of Place in the Swan River Environment 

Images of the river 

Drain outlet 

Fishing for bream, Moy/ands 

Blue-green bloom, Conning River 
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Launching romp, Conning River 

Cormorant, Moy/ands 

Duckweed 
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A Sense of Place in the Swan River Environment Ci 
Aboriginal people and the Swan River 

The south-west of Western Australia was inhabited by the Aboriginal (Nyungah) 

people for thousands years before the arrival of European settlers in 1829. The 

Nyungahs valued the moderate climate and the plentiful food and water 

supplies of the area. The major river systems that flowed from the Darling 
Ranges and westwards to the coast provided the coastal plain with good, 

(probably) fresh water in both summer and winter. 

Hunters and gatherers 

The yungahs were hunters and gatherers who moved 

over their hunting territory (their tribal lands) with 

the seasons. They tended co stay on the coastal plain 

in summer and move further inland during winter. 

Their seasonal migrations took place in response to 

changes in the climate, the ripeness of various fruits, 

the availability of edible roots and the habits of land 

and water animals. 

Effects on the environment 

Like the Europeans who came larer, the Nyungah 

people had an impact on the waterways. In addition to 

using the resources of the river and its catchment, they 

used fire to manage the environment. Alongside the 

rivers and wetlands and on the coastal plain, fire was 

used to produce a more open landscape. This helped 

the yungahs to hunt, as animals could be more easily 

spotted and chased. The broad scale of environmental 

management practised by Aborigines was evident 

from the nerwork of trails and tracks throughout the 

catchment. Some presenr-day roads follow the line of 

these trails. 

Although it is generally thought that the Nyungahs' 

activities did not negatively affect the environment, it 

is likely that over time there would have been some 

impact on catchment areas. For example, fire reduced 

the different types and overall density of vegetation by 

favouring the fire-resistant species. It is possible that 

the reduction of vegetation caused erosion and 

sedimentation of the waterways. It could also have 

caused a rise in the watercable, with a consequent 

increase in salinity and further de-vegetation of some 

areas. Ir is unlikely, however, that there was significant 

impact. 

A spiritual view of the land 

The yungal1s' view of the land was spiritual rather 

than economic. They saw themselves as part of the 

land, with responsibilities for its protection and 

conservation, and as protectors or guardians of che 

Warndoolier (Swan River) and the Dyarlgarro 

(Canning River). This was an important part of their 

spiritual beliefs. 

Collaboration 

Today the Aboriginal communiry works closely with 

various rivercare groups on issues related to river 

protection and management and on general foreshore 

maintenance projects. The yungah community 

shares the goal of maintaining che incegriry and health 

of che river with the non-Aboriginal communiry. 
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A Sense of Place in the wan River Environment 

River recreation 

Rivers and their estuaries are wonderful places to live near and to visit. Together with Perth's 

beaches, the Swan-Canning river system provides the major recreational focus for the 

people of Perth and for visitors. 

Patterns of use 

The most frequent users of the river are people from 
the Penh metropolitan ar a. r n summer 

the many families and visitors who flock 
to rhe river for water sports and activities 

cause facilities in some areas ro 
become crowded. In winter, ferries 
and boars can still be seen as can 

���;;;;�_,,_�_::�.._:::_
·_· people walking and cycling along

-� �' the river banks, but there is not the
same pressure on the resources of the river. 

Why people use the river 

The river is a significant tourist attracrion and 
recreational facility for families who live close by. 

People like to use the river environment for recreation 
for many rea ·ons. Many appreciate rhe view and the 
quiet and peaceful atmosph re, and appre iate 
watching the wildlife or water ports. The many 
recreational activities as ociated with the river include: 
crabbing, prawning, swimming, canoeing, yachting, 
rowing, paddling, waterskiing, parasailing, jet-skiing, 
power boating, fishing and windsurfing. Along the 
river banks, walking cycling, xercising dogs 
birdwatching, photography, sunbathing, picnicking, 
playing games and using play equipment are popular. 
Some people find that just sitting by the river and 
gazing at the view is a wonderful way to relax. 

Recreational areas 

Some recreational activities are permitted only in 
particular locations in and around the river. For 
example, speedboats are permitted only in areas where 
they will have minimal environmental impact. Social 
and safety considerations are also important, as ome 
activities (such as jet ski riding) are noisy or dangerous 
and may be of concern to people who use or live along 
the river. 

Much of the foreshore area, especially under the 
au eway and Canning Bridge, is flat and has been 

walled and developed into grassed parklands and 
playing field , providing limited access ro the water. 
However river sites such as Point Walter: enjoy higher 
and more diverse use. Some areas like the broad deep 
areas of Melville Water, are very popular for larger 
boats, while shallower areas further up the river are 
more suited co mailer boats. 

Popular recreational areas 

Popular recreation areas around the estuary include: 

• The Preston Point boar ramp Freshwater Bay,
Poinr Walter, Marilda 13ay and Mosman Bay
for shore (picnics)

• Deep Water Point (waterskiing)
• Penh Wat r (ferry cruises and s urfc;1r hire)
• The upper reaches of the Swan (wine cruises)

• Many of the jetties, bridges and foreshores
(fishing)

• Lucky Bay and the
(windsurfing)

edlands boat ramp 



Swan River Education Kie 

A Sense of Place in the Swan River Environment 

Managing the river for recreation 

Pressure on the river 

A combination of population growth, rising demand 

for waterway recreation and new activities, is creating 

an increased pressure on the 

Swan-Canning river system 

and its resources. More 

recreational activities mean 
r, r-oiil_._, 1..-.�,__� that more facilities have to be 

. . constructed. These include 
I'�·�, ·1 1 h ',, �- •. • ,,1 · new to1 ets, eye eways, pat ways,

',,,, , ' ' .

car parks, jetties, launching ramps, 

river moorings, marinas, play equip ment and 

recreational dub facilities. If these facilities are 

constructed in an unsuitable area, or if they are 

overused, there is a cost to the environment. 

Careful river management is needed so that the many 

different types of recreational users are able to enjoy 

the river environment - and so that che river 

environment remains healthy. le is also important co 

make sure that new activities are compatible with 

existing ones. 

Development principles 

People responsible for planning nver foreshore 

facilities need to be aware of the possible negative 

effects of their actions. The main consideration of all 

development must be the ability of che environment 

to tolerate these uses without damaging effects. Where 

possible, development should: 

• be multi-use to reduce user pressure on the river

• maintain and enhance rhe quality of the river

environment
• recognise rights of all river users
• keep the waterways safe

• not cause erosion
• not damage fringing vegetation or shallow banks
• nor allow pollutants to be leached into the estuary
• protect fish resources

• encourage public participation m planning and

decision-making

Environmental care by recreational 
users 

People usmg the rtver for recreation can prevent 

environmental damage from occurring by: 

• only caking the right size and number of crabs,

prawns and fish
• raking care not to leave plastic, rubbish and fishing

line behind
• making sure that petrol and oil from boats does

not enter rhe estuary 
• only launching boats from approved launch ramps

and obeying boating regulations
• ensuring chat all litter is put safely in the rubbish

bin (better still, cake ic home!)
• not cutting down trees and branches for barbecues

• digging for worms on the river bank only in

approved areas

• preventing dogs from chasing birds on the

foreshore
• taking care with fire

Cooperation with other recreational 
users 

Some positive actions can be taken to ensure that areas 

can be enjoyed by everyone. For example: 

• keeping dogs on their leads in crowded areas
• parking cars correctly so there is room for ochers
• riding bikes slowly on dual-use paths
• obeying boating regulations co ensure the safety of

others is not endangered
• not holding other people up on boat ramps
• leave all areas that were used in a tidy condition
• making sure that music played in vehicles or at

foreshore areas does not disturb other river users
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REFERENCE CHECKLIST 

Resource Sheet 5, 

The Swan-Canning 
river syslem 

Resource Sheet 6, 

The Swan-Canning estuary 

Resource Sheet 7, 

What's in o name? 

Resource Sheet 8, 

Estuarine landscapes 

Resource Sheet 9, 

Modifications lo the 
Swan-Canning estuary 

OTHER RESOURCES 

Ribbons of Blue primary 
school manual 

Swan-Canning River and 

Estuarine System Map 

(poster) 

Features 

To demonstrate understanding of the physical and cultural features of 

the urban catchment (especially their local area), students could: 

□ Recall knowledge of the Swan-Canning river system and the Swan-Canning
estuary. Sec Resource Sheet 5, The Swan-Ctmning river system.

0 Look at a map showing the path of the river/stream in relation
to rhe local area, e.g. the front page of the .·
Metropolitan Street Directory. From this and _;.:,-�
other maps, prepare a large map of the local area -f:,

., 

_/. co show the shape and course of the river, local ""i' place names, access points co the river and _,,j
rribucaries and drains leading to it.

□ Using a topographical map, locate the river access site �=:-:-,,,;'-""' .. ...-

closest to the school. Use the universal grid reference system .. ,,.,, "" ""''" , ......
. 
.

to give the exact location in norrhings and castings. Locate other points of interest
in the local area in the same way. Refer to the Rihb ns of Blue primary school
manual, Fie/A Wnrk: '/he Grid.

□ Srudy a map of the estuary. Write a description of its physical attributes, e.g.
shape, tributarie , mouth. Sec Rcsourcl' ::;hc:cl 6, the Su11111-Crmning cs/1111ry.

u Examine the Swlln-Canning River tlnd Estuttrine System Map for the names of
features. Consider how these places were named. S<.:L'. 1ll'.sou1-cc 'h<.:<.:l 7, Wh111's in
rl 1/0rrtl'? 

0 Examine photographs that show Swan River estuarine landscapes and compare
vegetarian and habiracs. , cc Re ourcc hccr 8, Estuarine Lnud-Scrtpes.

□ Recall knowledge of a pan of the estuarine environment with which they are
familiar and draw a picture of that place. Produce a display of these pictures.

□ Consider what the urban area and the estuarine environment would have been
like before occupation by Europeans. Consider ways the estuary might have been
changed by people in the past. See Resource Sheet 9, Modifications to the Swan
Canning esluary.

□ Compile a file of newspaper clippings about the estuary. Present the information
contained in one clipping as 'news'.



Water flow 

To develop understanding of how water flows in their local area and in 

catchments, students could: 

0 Discuss prior knowledge of the movement of water in their local area: where river 

water comes from and where it goes. Consider movements of rainwater, water in 

drains, water used on gardens and groundwater. 

0 Discuss or draw the idea of local catchments as areas of land that drain co one 

point. 

0 Make a simple model of a catchment using sand or plastic in a large tray. Use a 

watering can to simulate rainfall. 

□ Identify the 'catchments' of their homes or school grounds by observing the slope

of the land, types of surfaces, where the water comes from (e.g. roofs and land

surfaces), where it goes to (e.g. gutters, tanks, drains, natural drainage lines and

underground) and where it eventually ends up. Produce a map of these features

and indicate the flow direction of the water.

□ Suggest the various ways in which water from their home or the school might

reach the river - surface flow in streams and creeks, overland flow, groundwater,

via a drain.

0 Use a topographical map of the area to determine the catchment boundary of the

local area near the river.
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REFERENCE CHECKLIST 

Resource Sheet 10, 

Don't let your river go 

down the drain 

Resource Sheet 11, 

Pollution in the urban 

catchment 

OTHER RESOURCES 

Ribbons of Blue 

primary or secondary 

school manual 

What is Groundwater? 

(video) 

Algal Blooms and 

Nutrients (video) 

River health 

To show understanding of the link between land-use act1v1tJ.es, water 

movement and the health of the estuary, students could: 

0 Brainstorm the various uses of the local area/sub-catchment, e.g. water for 

agricultural, industrial and domestic uses; land for residences transport, 

industries grazing, cultivation, recreational use; habitat for wildlife. 

□ Recall knowledge of activities in other pares of the urban area and

attempt to categori e these, e.g. recreation (parks, lawns and gardens),

light industry (factories and warehouses), commerce (shops and

offices), residential areas (houses and transport links) and ochers (e.g.

waste disposal area , car parks).

□ Generate a list of pollutants that mjght enter a drain and eventually

reach rhe river. Draw a flow chart to show how one pollutant might

enter the drain and cause problems in the river.

□ Find out about drains in the local area - how many there are, whether

they are open or covered, whether they lead to the river or to

compensation basin , and their potential to transport rubbish to the

river.

□ Use Resource Sheet IO as a prompt to discuss pollurants other than litter that

might reach rhe river via drains. Sec Rt·�<Httn· Slll.'l'l I 0, Do11i lei yolfr ri1wrgo r/1111 1 11 

tht dmm.

□ Discuss the meaning of the term 'groundwater', suggest how water enters the

ground and design a simple experiment ro investigate what types of ground

surfaces allow rain water to soak in and what surfaces cause it to run off over the

land.

0 View the video What is Groundwater?

□ Consider why more pollutants than ever before are entering the river.

□ Consider what types of pollutants might enter the groundwater in suburban

catchments and how they might do so. Sec Resource Sheer 11, Pollution in the

urban mtchment. Refer ro rhe Ribbons of Blue primary or secondary school

manual, Water Catchments: Pofiution and 'fassroorn Activities: Pofiution.

□ View the video Algal Blooms and Nutrients, and discus the role of nutrients in

supporting plane and animal life, and when they might be considered as

pollurants.



Features 

To demonstrate familiarity with features of the nver site, students 

could: 

□ Explore the area and list all observable features, classifying chem as either

natural features or cultural (built) features. Alternatively scudencs could choose

a suitable vantage point from which co draw a picture/landscape sketch or a

sketch map to show many of the natural and built features.

□ Through observation and discussion build a description of the site's features by

surveying the site and completing a site survey sheet. Refer to the Ribbons of

Blue secondary school manual, Fieldwork: Site Survey.

□ Produce a sketch map that shows the location of various types of vegetation at

the site. Produce a vegetation transect by sketching an outline of the different

types of vegetation found with increasing distance away from the water's edge.

Complete Excursion 6, Alien plant game, in the booklet Excursions in the Swan

River Environment. Refer also to the Ribbons of Blue secondary school

manual, Field Biology: The Flora Around your Water Monitoring Site and che

booklets Native vegetation of estuaries and saline waterways in south Wt-stern

Australia and Native vegetation of freshwater rivers and creeks in south Wt-stern

Australia.

□ Take photographs or produce a video to record both natural and cultural

features of the site.

□ Begin co chink about aspects of the estuary that might change over time, e.g.

tidal movements, salinity, temperatures, amount of fresh water flowing in,

turbidity.

OTHER RESOURCES 

Excursion 6, Alien plan/ 

game, in the booklet 

Excursions in lhe Swan 

River Environment 

Ribbons of Blue secondary 

school monuol 

Native vegetation of 

estuaries and saline 

waterways in south 

Western Australia 

Native vegetation of 

freshwater rivers and 

creeks in south 

Western Australia 
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OTHER RESOURCES 

Excursion 7, 

Action plan for site 

revegetation, in the booklet 

Excursions in the Swan 

River Environment 

Excursion 8, 

Decisions, decisions!, 

in the booklet 

Excursions in the Swan 

River Environment 

Water flow 

To develop understanding of water flow m the catchment, students 

could: 

□ Conduct experiments on different rypes of ground surface at the site to determine

whether water flows over the land surface to the river or soaks in and enters the

river via groundwater.

□ Produce a map or cross-section to show the flow of water into the estuary at this

point.

Rivercare 

To show appreciation of the concept of landcare in the estuarine 

environment and the ability to suggest rivercare strategies, students 

could: 

u Explor th area fi r evidence of environmental good practice, e.g. appropnat

parking design, suitable control of access ways, retention or rehabilitation of

egeration, provision of wide river verges and erosion control works.

□ Explore the area for evidence of on- ire landcare and watercare activities that may
be occurring.

□ Brainstorm a list of actions they could rake to care for the site, e.g. conduct a litter

cleanup, remove weed , monitor water quality. Choose one of these and make an

action plan to carry it out. Complete Excursion 7, Action plan for site revegetation,

in the booklet Exrnrsions in the wan River Environment.

□ Clarify ideas about the way in which the river and foreshore

should be used, managed and cared for, and compare ideas

with those of ocher people. ornplete Excursion 8,

Decisions, decisions'., in the booklet Excursions in the

Swan River Environment.

□ Draft a design for a poster entitled

Care for Waterways'.



River health 

To identify types of land-use activities that occur in the urban 

catchment and consider the impact on river health, students could: 

□ On their way to the river, record evidence of the land-use activities in the local

area.

□ Examine the built features at the river site according to categories of land-use

activities developed in the preliminary stage, e.g. recreational, light industrial,

commercial, residential, waste disposal, vehicle parking.

□ Produce a colour-coded map of the land uses of the area around the sue.

Categorise and colour code the land uses, e.g. light green for parks, gardens and

lawns, red for light industry, orange for commercial use, yellow for housing, dark

green for areas left vegetated.

□ Brainstorm possible types of degradation produced by the land-use activmes

identified, e.g. pollution, erosion (wind and water). Write about the effects of the

problem on the environment, aquatic life and people.

□ Make a list of types of pollutants that could be carried into the river at this site,

and how they might be carried in.

□ Locate drains or tributaries chat flow into the river. Estimate how much water they

add co the river. Determine whether turbidity (muddiness) is a problem and if the

drains have deposited sediment in the river. If there is sedimentation, try to

identify the source.

□ Determine whether the river bank is eroding and suggest possible natural and

human-induced causes, e.g. the effects of floods, tides, bends in the river, slope of

the bank and its type of soil, type and amount of foreshore vegetation, the effects

of boats, trampling, ramps, groynes, drains, riverbank walls and the removal of

vegetation.

□ Investigate whether dredging has occurred in the area and, if it has, state why it

took place and what effect it might have had on water quality.

o Examine the site for evidence of weeds and consider why weeds are a problem in

the river environment. See Resource Sheet 12, Vegetation and weeds of the Swan

River system. Refer also to Excursion 6, Alien plant game, in the booklet Excursions

in the Swan River Environment.

o Produce an environmental impact map showing areas of degradation, e.g. those

affected by weeds, erosion, rubbish, pollution. Race the problems according to

their severity.

REFERENCE CHECKLIST 

Resource Sheet 12, 

Vegetation and weeds of 

the Swon River system 

OTHER RESOURCES 

Excursion 6, 

Alien plant game, 

in the booklet 

Excursions in the Swan 

River Environment 
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REFERENCE CHECKLIST 

Resource Sheet 9, 

Modifications to the Swan

Canning estuary 

Resource Sheet 13, 

Estuaries of the South West 

- facts and Figures 

Features 

To demonstrate their ability to collate and communicate findings about 

the physical and built features in the local urban area, both past and 

present, students could: 

□ Produce a map of the local area to show all water features - drains, wetlands,

creeks. Display the map in the school library.

□ Make a display of drawings, photographs and other information about the natural

and built features found in the area, now and in the past.

□ Discover more about how the estuary has been changed. Sec Resource Sheet 9,

Modific11tions lo the Swan-Cllnning estuary.

□ Compare their site with that examined by another school and exchange

information.

a Interview some Aboriginal people to find out more about their relationship with 

the Swan River environment. 

□ Discover more about the physical characteristics and hydrology of the estuary and

other estuaries in the south west of Western Australia. S1::e Resour e She L 13,

Est11t1ri('S o_(th<' South Wt·st - filers m1d/lg11rt'J .

Note: Resource Sheet 13 was compiled using the folwwing references: 

Hodgkin, E. P. and lcnanron, R. C. 1981, 'Estuaries and coasrnl lagoons of ouch Wcscern Australia', 
in Nutriem Em·ichment in EmMries, eds Neilson & Cronin, Humana Press, New Jersey, pp. 309-21. 

Hesp, P. A. 1984, 'Aspects of geomorphology of south Western Ausrrnlian estuaries', in Esmarine 
l:.'11uironme11t> of the Southern Hemisphere, cd Hodgkin, WA Depanment of Conservation and 
Environment Bullecin I 61, Perth, Western Australia, pp. 6 I -83. 

Hodgkin, E. P. & Hesp, P. A. 1998, 'Estuaries ro salt lakes: Holocene transformation of rhe estuarine 
ecosystems of sourh Western Au cralia', Marine a11d Freshwater Research, vol. 49, pp 183-201. 

Kinhill Engineers, 1988, Pe;:/ Inlet and Haruey Estuary Management Strategy: Environmental Review and 
Management Programme - Stage 2, A Report for the Department of Agricu.lrurc and Depamnent of 
Marine and Harbours, and assessed by the Environmencal Procecrion Authority of Western Australia. 

Congdon, R. A. & McComb, A. J. 1980, 'Nutrient pools of an estuarine ecosystem - the Blackwood 
River Estuary in South-Western Australia', ]011rnal of Ecology, vol. 68, pp 287-313. 

Water flow 

To show how they can apply and extend their knowledge of 

subcatchment water flow problems in the urban area (or in their school 

grounds), students could: 

□ Investigate the permeability ratings of different surfaces around the school or near

home, e.g. grassy slopes, bare slopes, mulched areas, freshly turned soil, bricked

areas. Determine what proportion of rhe water contributes to groundwater

recharge and to surface water runoff.



Water flow (comd)

□ Work out the proportions of permeable land surfaces (e.g. gardens, parks and

bush) and impermeable hard surfaces (e.g. roads, car parks and pavements) from

which water runs into stormwater drains. (Use a metropolitan road map.)

□ Review the catchment model made in the pre-visit stage, and determine how it

could be improved. Make the changes. Refer to the Ribbons of Blue primary

school manual, Classroom Activities: Catchments.

River health 

To demonstrate their knowledge of pollutants and how they enter the 

river, students could: 

□ Produce a large concept map that summarises the types of land-use in the urban

catchment.

□ Clarify ideas about the connection between urban growth, pollution and water

flow patterns in the urban catchment. See Resource Sheet 14, Urban development

and river health.

□ Conduce an investigation into ways polluted water from the school grounds may

enter the groundwater or drains to eventually reach che river. List pollutants that

might be washed off these surfaces and those that might end up in the ground,

e.g. detergent, fertiliser, leaves, oil, sewage, chemicals, dire and silt. Consider how

pollutants affect water life. Present findings as a brief report for submission to the

school principal. Refer to Water facts 2, River and Estuary Pollution.

□ Investigate a local parking area co find out what substances are washed into the

drains when it rains. What harmful things might people be emptying into chem?

Work out what percentage of the local area has hard surfaces.

□ Watch the video Living on Groundwater Part 2 - Urban WA. Design an ideal

urban environment which has no detrimental effect on groundwater.

□ Watch the video Algal Blooms and Nutrients. Discuss the role of nutrients as river

pollutants. Design an ideal urban environment to maintain a healthy river.

□ Survey local businesses to find out how the waste they produce might affect the

river (e.g. nutrients, chemical solvents, heavy metals, hydrocarbons) and to

determine the level of awareness of waste disposal problems.

OTHER RESOURCES 

Ribbons of Blue primary 

school manual 

REFERENCE CHECKLIST � 

Resource Sheet 14, 

Urban development 

and river health 

OTHER RESOURCES 

Water facts 2, 

River and Estuary 

Pollution 

Living on Groundwater 

Port 2 - Urban WA 

(video) 

Algol Blooms and 

Nutrients 

(video) 

t15 
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REFERENCE CHECKLIST 

Resource Sheet 15, 

Guardians of the Swan 

River environment 

OTHER RESOURCES 

Excursion 7, 

Action plan for site 

revegetotion, 

in the booklet 

Excursions in the Swan 

River Environment 

Swan-Canning Cleanup 

Program Action Pion 

Water facts 4, 

Living Streams 

Rivercare 

To show their understanding of the importance of members of the 

community becoming involved in reducing the impact of their own 

activities, and to show how they can take positive action to care for the 

river, students could: 

□ Write a detective story about rwo children who discover a major fish kill in the

river and follow clues to find the culprit who had flushed old engine oil inro a

stormwater drain. Create a positive ending to the story.

□ 'Adopt' a drain and put stencils on it to increase the community's awareness that

drains lead to the river. (Contact the Swan River Trust for details.)

□ Write a story or a comic book entitled 'The Diary of a Drain', or design an

attractive signpost with a catchy message, e.g. 'Help Halt our Drain Strain'.

□ Find out about ways in which problems in the urban catchment are being

managed. Sec Resource Sheet 15, C1111rdi1ms of the Swan River environment: Rcfrr

also to rhe Sw11n-Cmming Cle111111p Program Action Pinn.

Choose an environmental problem identified at the eswary and draw up an action

plan for solving it. 'omplctc F.xcur!.ion 7, l'i<'lio11 p!t111 jin· sill'

rn1cgc1111io11, int ht: hnokk:1 6.:c11r.,·iom i11 the Sf//r/11 NiJJer /;'r111iro11111t•11/.

o Role play a public meeting at which people in the local community

express their concerns about problems associated with the river

environment.

□ Adopt the role of an investigative reporter co find out more about

urban watercare problems. Publish findings in a special newspaper

article.

□ Contact che local council, a local environmental group, the Swan

Catchment Centre or the Swan River Trust to find out about urban

landcare or rivercare activities in which they could become involved,

e.g. installing wetlands near new urban developments, restoring a drain co a living

stream, planting vegetation buffers or revegetating a degraded site. Make a video

showing the class at work helping to solve problems. Refer ro W.1. er fact 4. Living

Streams.

□ Invite an Aboriginal guest speaker co talk about their cultw-al associations with che

river. As a follow-up activity, design a watercar logo that illustrates these

relationships.
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Swan River Education Kit 

A Sense of Place in the Swan River Environment 

The Swan-Canning river system 

The Swan-Canning river system refers to all rivers, watercourses, drains and tidally affected 

waterbodies on the coastal plain around Perth. The coastal portion of the Swan-Canning 

river system catchment accounts for 21 17 square kilometres out of a total catchment 

(including the Avon River basin), of approximately 141 000 square kilometres. 

The Swan and Canning rivers flow through 

the heart of metropolitan Perth, a city of 

approximately 1.4 million people. The 

total estuarine portion of the Swan

Canning river system, which includes 

the tidal portions of the tributary rivers 

and estuarine basins, occupies an area of 55 

square kilometres. The Swan-Canning system and the 

nearby coastal plain are an important historical, 

economic and recreational focus for Western Australia 

and have been since che establishment of the Swan 

River Colony in 1829. 

The Swan River is a major system that consists of a 

river, some tributaries, an estuary and many creeks, 

which form a network connecting metropolitan and 

rural communities to the Swan River. 

Tributaries 

The Swan River and the Avon River are in fact the 

same river. There is no confluence. The two names 

simply represent an historical anomaly. The Avon 

River 'becomes' che Swan River where it meets 

Wooroloo Brook in Walyunga National Park, about 

30 kilometres north of Perth. The major tributaries of 

the Avon River are the Dale River (between York and 

Beverley), the Mortlock River (below Northam Weir), 

Toodyay Brook and Brockman River, which flow into 

the river upstream from the coastal plain (near 

Bullsbrook, north-east of Perth). Ellen Brook, the 

Helena River and other smaller brooks, (Wooroloo, 

Susannah and Jane Brooks) feed into the Swan River 

on the coastal plain. A number of large drains which 

service extensive areas of the metropolitan region also 

flow year round into the Swan River. 

The main tributaries of the Canning 
River are the Southern River, Bickley 
Brook and Yule Brook. There are 31 

major subcatchmems in the coastal 

portion of the Swan-Canning river 

system. (Refer also co Resource Sheet 

17). 

The Swan-Canning estuary is the large shallow body 

of water formed near the mouth of the Swan River 

where it broadens before reaching the sea. The river 

discharges into the sea at Fremantle through a long 

narrow inlet channel that passes Chidley Point golf 

course and Leeuwin Barracks. 

The Swan-Canning river system has a Mediterranean

type climate characterised by wee winters and dry hoc 

summers. Rivers flow with fresh water during the 

winter but dry out during the summer. Groundwater 

may discharge into the river channels throughout the 

year, but it is of substantially less quality than chat of 

winter runoff. The Avon River provides most of the 

flow to the Swan River. 

The Swan-Canning estuary 

The lower reaches of the Swan-Canning system form 

an estuary created by geological conditions over 10 

000 years ago. The estuary is pare of che Swan

Canning river system. 

Estuarine conditions extend inland co Ellen Brook (60 

kilometres from the ocean) and to the Kent Street 

Weir on the Canning River. 

Open, sunny, slow-moving, shallow river conditions 

and sandy soils with poor nutrient-binding properties 

create conditions ideal for algal growth and make the 

Swan-Canning river system naturally susceptible to 

blooms. 
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Cyclical changes in low-pressure River managers' concern that toxic algae would 

and high-pressure systems affect become established in the Swan River and the 

the weather, tidal levels and wind estuary is reinforced by the fact that toxic blooms 

patterns. Winds are dominated by already occur in fresh water upstream of the Kent 

south westerlies and north westerley Street Weir in the Canning River. 

storm fronts, which also influence 

wave patterns and shore erosion. Seasonal rainfall 

and weather patterns allow the ocean tide and salty 

marine water to enter the estuary (through the 

artificially widened mouth), when river flows start 

to decrease in spring. 

Tides cause the Swan-Canning river system to vary 

between being fresh-to-brackish in winter and 

salty in summer. It takes up to two months of 

rainfall in the subcatchments in late autumn/early 

winter before freshwater discharge is substantial 

enough to push the summer salt water downsteam 

to the middle-to-lower regions of the estuary. In 

spring, the catchment dries out and freshwater 

discharge decreases, causmg salt water to move 

upstream. 

Algal blooms in the Swan River 

In the early 1900s, algal blooms in the Swan River, 

fish deaths and particularly toxic blue-green 

blooms, which prevented recreational use of the 

Canning River upstream of the Kent Street Weir 

for several months in 1994, focussed community 

concern on the deteriorating health of the river 

system. The level of algal blooms was unacceptable 

to the public. Monitoring showed that high 

concentrations of nutrients entering the river from 

its catchment were fuelling the blooms. 

The number of algal blooms in the Swan River has 

remained at levels that the public believe are 

unacceptably high. Unlike earlier occurrences, 

which were composed of macroalgae, current 

blooms are composed more of phytoplankton. In 

contrast to the siutation in the early to mid 1900s, 

current water quality problems are due to nutrient 

enrichment from diffuse and smaller point sources 

across the urban and rural catchments of the Swan

Canning system. These are much harder to control 

and manage than large point sources. 

The Swan-Canning Cleanup Program 

In 1994, the State Government commissioned the 

Swan River Trust to establish a five-year program 

to investigate and prepare a plan to reduce algal 

blooms. This became the Swan-Canning Cleanup 

Program (SCCP). A Task Force was established in 

late 1995 to advise on this program, to prepare an 

action plan and to report back to the Trust and 

Government. 

In addition to SCCP, a range of projects are 

conducted across the areas of catchment 

management, monitoring, research, community 

awareness and trials to develop river intervention 

techniques. These projects have improved 

understanding of water quality and ways to 

measure the ecological health of the estuary and 

rivers. Many of these were carried out in 

partnership between organisations including the 

Water and Rivers Commission, Agriculture 

Western Australia, the Ministry for Planning and 

local government. The Cleanup Program works in 

collaboration with national programs, especially 

the Swan-Avon Integrated Catchment 

Management program, which is funded through 

the National Landcare Program (now the Natural 

Heritage Trust). 
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A Sense of Place in the Swan River Environment 

The Swan-Canning estuary 

5 kilometres 

swan 

IND/AN 
((==\ '1 

1\� KingsPark PERTH \Burswood 

OCEAN 

Ml Eliza ;-;/�h-------- -d::· ) 

' 
1
� Wale;:_ ,7!!/ 

r 
\

illPt.__, 
Freshwater , 

�y Pt Resolullon r- -' 
J r '-, ) t' ,l \, \ I �'1! I 

) 
S, \t.,-_ __.' 01-ii\\8 _; --z, ( l I Wal ter lll f 71._ 

Ch1dley_ .. ) Lvc1ry e1� I ) Sp
all_er

l

s �--, 
Point I - \ 

o1n ,- �'V 
-----.._, I 

\, '°' r )- J\ ,::,,- ( I�,/ I
l Blackwall I c; I � 

) I �� ✓ 

--J / --;:..--' Booragoon )L 
k ;�remantle 

Jp,� 

\ 

Swan River Education Kit 

c:\srl-gis\educalior1\ 6-8.dqn 

'->' 
'->' 



Swan River Education Kie 

"' 
C. 

A Sense of Place in the Swan River Environment 

What's in a name? 

River systems were the main means of transport in the early days of settlement, and 

navigating, mapping and naming the rivers, lakes, estuaries, bays, coves and landmarks 

occurred at a rapid pace. Imagine the excitement of being the first white person to discover 

and name a river or lake. 

Unlike today, however, there were no laws governing 

the naming of natural features, streets or properties. 

TI1crefore it is not surprising to find that our pioneers found 

some interesting ways of naming che features they 

observed on their expeditions. 

Researching the origins of our rivers and rheiJ features 

provides u with an interesting view of the early 

bi rory of Western Australia. Local histories such as 

First Stage South, a history of rhe Kelmscocc area by D. 

Popham, highlight the importance of rivers in the 

infant colony and provide more information about the 

lives of the people after whom many of our waterways 

and landmarks have been named. 

the original Aboriginal names of significant places 

throughout che Scace are being recognised. Aboriginal 

names a sociated with che Swan River system include: 

Warndoolier (Swan River); Jenalup (BlackwaU Reach); 

Dycondalup (Point Walter); and Dyarlgarro (Canning 

River). 

ome landmarks were named after ships, for example 

uccess Hill and Point Resolurion. The Sw:rn River 

and Blackadder Creek acquired their names from 

prevalent wildlife. It is nor difficult to understand the 

naming of Mill Point and Freshwater Bay, but not so 

easy to discover why Lucky Bay earned its name. 

English place names were often used, the Avon River 

arurally there were already Aboriginal names for being a prime example, but the most favoured system 

variou parts of the river environment, and many of was to use the names of people. Royalty and 

rhe e continued to be used by the new colonists. For noteworthy public figures featured, but the wives, 

example Booragoon still names the area around the mother , sisters and ocher relatives of the pioneers also 

lower reaches of the Canning River. 1n recent years had the honour of having a river or landmark named 

there has been more interest in cul rural heritage, and after chem as the following lisr shows: 

Helena River 

Jane Brook 

Susannah Brook 

Matilda Bay 

Mount Eliza, Kings Park 

Salters Point 

Chidley Point 

was named after Ensign Dale's si ter Helen. 

was named by Captain James tiding after Jane urrie in 1829. 

wa named after Susannah mythe, who died in J 840. Her grave ts 

located on rhe river bank. 

was named by J. S. Roe in 1829 after his wife. 

was named by apcain James tiding after the wife of Governor Darling 

of ew South Wales. 

was named after the alter family who lived in rhe area. 

wa named after Frederick Chidley Irwin, who wa, assigned a block of 

land at that location. 

Yule Brook, Mount Henry, Heirisson Island, Melville Water, Alfred Cove, Waylen Bay, Mount Henry, Bull 

Creek, Point Belches and Point Walter were also named after important idemirie 



A Sense of Place in the Swan River Environment 

Estuarine landscapes 

Foreshore development 

Natural forest vegetation, May/ands 

Rot/nest ferry with city skyline, off Barrack Street 
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Canoeing on the Conning River 

Mounts Boy Sailing Club 

Natural foreshore vegetation, Bui/creek 
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A Sense of Place in the Swan River Environment Ci 
Modifications to the Swan-Canning estuary 

The banks and foreshore areas of the Swan and Canning rivers have been greatly modified 

since the arrival of the first settlers in the Swan River Colony. Work has been undertaken to 

help navigation, reclaim land, prevent erosion and construct various facilities. Some of these 

alterations have had little effect on the environment; others have been harmful. 

Dredging 

In cbe past, dredging was done co remove the 

build-up of sediments in the river and 

provide deeper channels for boats. For 

example, a channel thrnugh the banks 

at Heirisson Island near Perth Water 

These areas would occasionally flood, causing 

a lot of damage co property. They were also 

considered a health hazard. The combination of 

minimising flood risk, reducing health hazards 

�.,.,......,..,., and promises of rich farming land

provided pressure to drain the lakes. 

was dredged, the Claisebrook Canal �.,.,._.......__ 
-�"�' Quarrying

was constructed, the estuary was dredged 

near the Barrack Street foreshore, and the jetties on 

the South Perch foreshore required dredged channels 

for access. Dredging was also undertaken to mine 

coarse sand for use in concrete and embankments 

particularly around Bayswater and the upper Swan. 

Reclamation 

Dredged material was used to provide new land for 

parkland, jetties and rubbish tips. Examples of 

reclaimed land include Langley Park, the Esplanade, 

Sir James Mitchell Park, the shoreline at the foot of 

Barrack Street, the foreshore upstream of the 

Causeway, Heirisson Island, Presron Point and the 

Narrows Bridge entrance. 

Jetties 

Jetties were constructed in the early days of the colony 

and were seen as being essential for river transport, 

communication, trade and commerce. For example, 

the jetties at the end of William Street, at North 

Freman de, Point Walter, Mill Point, Mends Street and 

Claremont, and rhe ferry jetties at the foot of Barrack 

Street, were built for local boating traffic. 

Draining lakes 

The low-lying, flat land to the north of Murray Street 

in the Penh cicy centre was originally covered by a 

series of lakes which drained into Claise Brook and 

from there into the Swan River. 

Limestone was quarried for building materials at 

places like Mosman Heights and Rocky Bay in the 

early years of the colony. A number of buildings in 

Perth and Fremantle, and some river walls, were builc 

from this limestone. 

Bridges 

Bridges constructed over the years include the 

Canning Bridge, the Narrows 

Bridge, che Causeway Bridge, 

the Helena Bridge, the 

North Fremantle Bridge 

and the Fremancle and 

Guildford railway bridges. 

Construction of reservoirs 

In the first years of European secclement people relied 

on water from either their own well or from a well that 

served a number of households. There was no deep 

sewerage, and unlined cesspits were shared by up to 

twenty or more households. There was great potential 

for pollution because the cesspits were often only a 

metre or so away from the wells. These problems 

resulted in construction of the Vicroria Reservoir and, 

lacer, chose on the Canning and Helena rivers to 

provide a clean water supply for the growing 

population. Dams reduce the seasonal flow of fresh 

water into the river. 
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Foreshore development 

River training projects 

These projects have been carried out at some places 

to deepen the river and reduce the risk of seasonal 

flooding, to reduce erosion by tides or winds, and 

in some cases to 'clean up' muddy reed-vegetated 

areas. These training projects changed che river's 

course, removed silt from the riverbed, removed 

sandbars and destroyed reed beds. They also 

destroyed the river's natural flow patterns and ofren 

displaced erosion to other parts of the ·yscem. 

River walls 

Walls have been built at various places along the 

river foreshore to prevent erosion and in some 

cases to make an area 'more arrracrive'. An example 

is the limestone wall at the river bank berween 

Barrack Street and the Causeway. Unfortunately 

river walls are expensive, require mainrenance and 

reduce valuable habitat for animals. 

Fremantle Harbour 

Fremantle Harbour was constructed 111 the lace 

1890s by dredging. Jetties, wharves and bridges 

were built on areas reclaimed from the river. The 

development involved the construction of two 

stone breakwaters and the blasting of the rocky 

barrier or 'sill' drnr extended across the mourh of 

the river. Wharves were constructed on the 

harbour's south side and piers on the north side. 

Deepening the sill at rhe mouth of the Swan

Canning Estuary has altered the system 

significantly and is believed ro have made the 

system more brackish and salty. 
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Don't let your river go down the drain 
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A Sense of Place in the Swan River Environment 

Pollution in the urban catchment 

Water pollution occurs when waste products or other substances - e.g. litter sewage, 

contaminated runoff - change the water quality. Pollution may cause environmental 

problems. Pollutants are carried over the land and into waterways in the drainage (surface 

flow or runoff in stormwater drains) from land used for urban, rural or industrial purposes. 

They can also be leached through soil into the groundwater that flows into the river. 

Sources of pollutants 

Pollutants come from a number of different places in 

urban area. Some come from a particular 

point or locality; this is known as point 

source pollution. However, most 

pollution comes from a wider or 

more diffuse area. 

r-'4lill!ft,!� • Pollution from our homes 

ind udes: ferril isers, pesticides 

and herbicides; lawn clippings and 

animal droppings washed from gardens; detergent 

from the water used to wash cars; oil and chemical 

spills; and nutrients and bacteria from septic tanks 

which let w;isce materi:ils soak into groundwater. 

• Pollution from our suburbs comes from runoff 

from roads and parking lots, which washes oil, 

heavy metals and rubber from tyre, wear into 

drains. Ocher sources are chemicals, bacteria and 

nutrients from waste disposal sites soaking into the 

• Pollutants from the agricultural areas nearer the

edge of the city (in semi-urban areas) come from

rainwater and irrigation water that washes

fertilisers, soil, salt, animal waste, pesticides and

herbicides into the waterway. These pollutants are

also leached into the groundwater and reach the

river in this way.

Spill, leak or C 
lncorrecl ,---. 

waste disposal 

!pollution 

groundwater 
contamination 
plume 

shallow groundwater 
aquifer 

� 
discharge to 
drain, river or 

wetland 

direction ot 
groundwater movement 

watertable 

ground, and fertilisers and animal droppings from Point source pollution 

parks and street verges. 

• Pollutants from the air are carried by rain or wind

in the catchment and then into the waterways.

• Sources of pollutants from industries include:

accidental chemical spills that are not cleaned up;

waste water containing chemicals or nutrients chat

are disposed of to groundwater or stormwater

instead of being created and disposed of co a sewer;

ourdoor activities or cleaning that contaminate

stonnwacer; and wastewater treatment systems not

maintained properly or overflowing.

lpollutlon 

shallow groundwater 
aquifer 

Diffuse sources of pollution 
IWoter focls l O, Groundwoler Pollu!ion) 

direction of 
groundwater movement 

watertable 



Solutions 

Various rivercare groups, industries and local 

government are tackling pollution problems in a 

number of ways. One method is to create basins chat 

retain the water and filter pollutants before they reach 

waterways. Another is to encourage industries to 

improve their waste management and prevent 

pollution. Community groups are being encouraged 

to paint drains with the stencils 'Drains co the River' 

and 'Clean Water Only' to raise awareness that 

whatever goes down the drain ends up in our river. 

The Swan River Trust cleans up accidental spills of oil 

and other pollutants that could threaten the river. 

Homeowners are encouraged to develop environmentally responsible attitudes. 

In order to reduce the amount of pollution entering street drains, homeowners are 

advised to: 

• wash their car on the lawn or at a car wash chat recycles water and detergents

• use fertilisers sparingly and only use slow release fertilisers

• plane nacive shrubs and groundcovers to reduce water-hungry lawn and hard concrete surfaces,

and reduce c.he need for fertilisers

• never tip paint, oil or chemicals down the street drain or into gutters

• clean up after pets - dog droppings are rich in nutrients

• use pesticides and herbicides with care, and avoid using chem near drains or srreams

• water the garden, not the roadway

• water wisely, and give the plants only what they need

• recycle oil by taking it to a local garage

• prevent litter from entering drains

• avoid dumping garden waste in or near drains or screams

• use soak wells to stop water flowing into drains, and maintain chem

• maintain septic tanks regularly

• join or support local community conservation groups

• report any sign of pollution in drains or the river co the Swan River Trust

Note: If people are unsure about how to dispose of chemicals, the Department of Environmental 

Protection should be contacted. 
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A Sense of Place in the Swan River Environment 

Vegetation and weeds of the Swan 
River system 

Importance of fringing vegetation 

Fringing vegerarion is imporranc in maintaining a 
healthy river system and preventing erosion of the 
river banks. It provides food and shelter for a variety 
of animals and acrs as a 1-ilter to maintain rhe quality 
of wacer thar enters the estuary. Fringing vegetation 

strips out sediment and rakes up nutrients; 
it also stabilises (traps) and 

aerates sediments, and so 
prevents murkiness. 

There is a variety of fr inging 
and aquatic plants in the 
wan River environment. 

Many different types of trees, 
shrubs, sedges and rushes, samphires, 

herbs and grasses can be found living in either 
sahy or freshwater conditions. ] he plant community 
found along a river bank and on chc strip of land 
behind it is different from areas further back that are 
flooded by tides or river floods. 

Weeds 

The existence of weeds (alien or introduced plants) in 
waterways and in the fringing vegetation zone is a 
serious problem. Weeds compete wirh local plants for 
space and light. They often spread easily and can 
overtake the narural vegerncion. Many common 
garden plants can become weeds in waterways. 

The prolific growth of aquatic weeds clogs waterways, 
causing silt and organic material to build up and rhe 
water to become shallower. 

Aquaric plants and animals may be deprived of oxygen 
and light, and the water can stagnate, aus111g the 
death of aquatic life. Habitats for birds 
and other animals 
also be lose. 

Causes of environmental 

weeds 

Foreshore weeds generally 
come from nearby gardens or 
farms. Seeds arc blown or 
washed into bushland and 
drains leading to streams. 
Birds c,m bring seeds int o  an 
area in their droppings· dogs 
and cats on their fur. People often castor oil bush 

thoughtlessly dump garden waste containing seeds, 
bulbs or cuttings in bushland near the river. 

Imported aquarium plants can become aquatic weeds 
if rhey find their way into streams or wetlands. When 
aquatic plants are introduced co a river they can grow 
rapidly because of rhe fresh slow-moving water and 
good nutrient supply. 

Clearing and overgrazing of the natural vegetation 
along waterways can worsen the environmental weed 
problem. ative vegetation may grow more slowly 
than weed species and be overtaken by weeds. In Perrh 
many old creeklines and open drains are weed-infested 
due ro the clearing of natural vegetation. 

Recognising environmental 

weeds 

Environmental weeds can be 
recogni ed in a number of 
ways. Their leaves are 
generally bright green, large, 
soft or broad, and flowers arc 
usually hrge and colourful. 

solvinia 

bridal creeper 



water lettuce 

A leafy vine or creeper is almost 
certainly a weed, as is any plane 
that looks like a garden plane, lawn or a 
plane grown from a bulb. A plant that 
looks lush and healthy in winter 
and spring but looks yellow and dead in summer 
and autumn is probably an annual weed. 

Getting rid of weeds 

Prevention is better and cheaper 
than cure. Educating people not to dump 

garden waste near drains or the river, 
and never co empty aquarium planes 

from fish tanks or backyard ponds into rivers or 

Examples of environmental weeds 

Environmental weeds in the fringing vegetation 

drains is an important strategy. Pond owners can 
use local aquatic plants such as the fern-like Azolla

hydrocotyl 

zone include evergreen Japanese pepper 
and the deciduous poplar, morning 
glory and bridal creeper vines, the 

castor oil bush and the tree 
lucerne. Alien herbs include the 

watsonia, arum lily, dock, 
dense flat sedge and 

bulrush. Grasses include 
giant reed, flaxleaf 
fleabane, pampas grass, 
buffalo grass, couch and 
kikuyu. 

rather than potential weeds. 

Removal of alien plants by 
hand is the most common 
approach to stopping the 
spread of weeds around the 
Swan River. Sometimes it is 
necessary to use appropriate 
herbicides carefully. Replanting 
with native vegetation helps to 
re-establish habitats. 

Examples of aquatic weeds are free-floating 
salvinia, hydrocotyl, water hyacinth, water lettuce, 
alligator weed, parrot's feather and ribbon weed. 
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A Sense of Place in the Swan River Environment 

Estuaries of the South West 
facts and figures 

CATCHMENTS 
SWAN-CANNING PEEL-HARVEY LE SC HENAULT 

ESTUARY ESTUARY ESTUARY 

Catchment details 

coasrnl plain 2300 

Area (km') coral Swan-Avon 

c1tchmenc 140 000 11 300 4933 

Av. annual runoff Swan 377 Murray 420 Collie 300 

(mil. cu. mecres) Canning 300 Serpenrine 62 Preston 190 

Harvey 90 

Minor drains 5 

alinity at point Swan 10-35 erpenrine 0.5-'f0 ollie 0.5-35 

of discharge Canning 5 Murray 0.5-30 Pr·escon 0.5 

(parrs per thousand) Harvey 0.5-42 

Av. annual Perth 871 Mandurah 885 Bunbury 900 

rainfall (mm) 

Estuary details 

idal rivers Swan GO Serpen cine 20 Collie 14 

(length from Canning 12.5 Murray 15 Preston 4 

mourh in km) Harvey 3.5 

Tora! area of 5300 I 620 2540 

esmary (hectares) 

Greatest deprh Blackwall Reach 20 centre of Peel 2 Southern half 2 

(metres) Ward Point 2.5 

Inlet channel 8 5 0.4 

length (km) 

Depth ar mouth dredged 11 dredged 2 dredged 2 

(metres) 

Tid:il r:mge 80 I 0-15 (pre- 70 

(% of oceanic) D:iwcsville ,hanncl 

45-65 (po�r-

Dawesville Channel

Perimeter Freman de- 94 33 
(kilomecres) Causeway 52 

Causeway-
Middleswan 52 

Canning-Bridge 
Riverton 21 km 

avigable area 3760 6330 1250 (half is <0.6111) 

in hectares 

(>0.6 metres) 

* Salinity: Scawater=35 ppt, Fresh=5 ppr, Brackish=5-30 ppr

HARDY INLET 

coasc,11 plain 2300 

greater Blackwood 

IGO 000 

131:ickwood > I 05 

Scott 1030 

Blackwood 10-30 

Scan 5 

Augusra 992 

Blackwood 42 

Scott 4 

1183 

(inc. Molloy Island) 

Central Basin 2 

2.5 

2 

70 

45 

600 (half is <0.5m) 
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Urban development and river health 

The Swan-Canning catchment is home to most of Perth's people with a population of l .4 

million. The river is the focal point of the city, and much of the land around the Swan River 

has been developed for urban purposes. The city contains a mix of high density urban land 

uses - residential, commercial, business, industry, recreation, transport and special 

purpose. As the population of Perth has grown, the urban area has pushed outwards into 

agricultural land. 

Impact of land uses 

The growth of Perth and the 
replacement of the area's natural 

Increased surface runoff 

Before urban development the area's 
natural drainage networks collected 

environmental features with urban water and drained it back into the 
structures has had a number of .. · '11/C.:.;::;:;;.'!'.Y" . . • 8) land. This occurred in a way that
negative impacts on the river ·-�-, .. -:::-.. :.::: ............

........ ······"·'"" sustained natural habitats so that minimal
environment. Pollution has increased, the water erosion occurred. There was also a balance with 
balance in the Swan River catchment has been altered groundwater recharge. Channelling the runoff into 
and habitats have been lost. These problems are stormwater drains and the building of hard surfaces 
ouclined below. (including roads, driveways, and carparks) has 

More pollutants 

The number and types of pollutants likely to 
contaminate waterways have increased. Examples 
include dust, animal faeces, tyre rubber, oil and grease, 
metal particles, industrial chemicals, nutrients, 
pesticides, herbicides and litter. Pollurants come from 
various places, e.g. wastewater disposal from industrial 
sires, septic tank seepage, sewage overflows, oils from 
vehicle service centres, waste from landfill sites, runoff 
from roads, parks and gardens, and ferrilisers from 
market gardens and broadacre farming. Nutrients 
(especially nitrogen and phosphorus) are serious 
pollutants in river systems because they lead to 
nutrient enrichment, which can cause algal blooms. 

Rising groundwater levels 

Groundwater levels have generally risen as a result of 
clearing vegetation (such as deep-rooted native trees) 
for urban development. The native plants, which took 
up a lot of the water and released it into the 
atmosphere, kept the groundwater at lower levels. The 
use of scheme water on gardens and parks has also 
contributed co the elevation of groundwater levels. 

increased the volume of runoff and the rate at which 
pollutants are transported to the river. These hard 
surfaces are impervious, and so do not allow warer co 
infiltrate the soil. This leads to erosion, reduced 
foreshore productivity and increased surface runoff 
when it rains. 

Lost habitats 

Increased urban development has resulted in the 
destruction of the river and bushland ecosystems and 
fringing wetlands of the Swan coastal plain. This has 
severely impacted on mammals, birds and reptiles, and 
on plant diversity and populations. 

Management for the future 

All of these factors have reduced the health and 
amenity of the river system. It is important to manage 
the river so as to protect and restore habitats and 
maintain its attractiveness for recreation and its scenic 
values. In the catchment, management is focussing on 
reducing the input of pollution, especially nutrients, 
to improve the quality of the river water. 
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Guardians of the Swan River environment 

There is a need to improve the health of the Swan River, and there have always been people 

and groups within the community wanting to assist in achieving this. The problems they work 

on include pollution from industrial and urban areas, algal blooms fed by excess nutrients in 

the Swan and Canning rivers, urban bushland being cleared and degraded, urban sprawl 

and riverside developments taking over natural landscapes, and loss of foreshore vegetation 

through clearing, fire, grazing and weed infestations. 

Community groups 

Hundreds of active community groups are working to 

conserve, protect and restore the natural environment 

within the catchment. These groups include 'friends 

of', rivercare and bushland conservation groups. Their 

activities range from regular rubbish collection and 

weed removal in natural areas, to planting and 

restoring degraded areas, through to lobbying and 

environmental advocacy. 

Integrated Catchment Management 

(ICM) groups 

An increasing number of Integrated Catchment 

Management groups are establishing in the Swan 

catchment. Integrated Catchment Management 

involves the whole community - including local 

government and state agencies, industries and business 

groups - working together to manage all the natural 

resources in a catchment. 

The Bayswater Integrated Catchment Management 

(BICM) program is a good example. The Bayswater 

Main Drain collects surface runoff, industrial effluent 

and groundwater and directs water into the Swan 

River. It is the largest urban catchment in the Perth 

metropolitan area. BICM is active in trying to 

minimise the pollution entering the drainage system 

in order to improve the local environment and reduce 

pollution to the river. The group has developed a 

management plan which aims co monitor sites in the 

catchment and the river to discover how much 

pollution comes from different land uses and soil 

types and co assess their impacts. Various cask groups 

are tackling aspects of this issue - nutrients, 

education, pollution from industry, drainage, 

wetlands and sewerage. Restoring the environment of 

the drain will provide benefits to local people as well 

as improving warer quality downstream in rhe river. 

,. 
z 
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The Swan River Trust 

The Swan River Trust was established m 1989 to
preserve and enhance the Swan-Canning river ystem.
The Trust works in partnership with community
groups and local and state government agencies to
offer advice on development proposals and to
undertake restoration and cnhancemenr projects. The
Trust is also involved in pollution control, catchment
m,inagemenr and promoting public awareness of river
issues through education and c mmuntty
involvemenr.

Water and Rivers Commission 

The Water and Rivers 0111m.1ss1on was formed in
1996 to integrate water re ource and waterways
management in Western .Australia. Th role of rhe
Commission is to investigate, measure and asses rhe
State's water resources between competing interests
while ensuring the ustainable u e, con ervacion and
protection of these valuable resources.

Ribbons of Blue 

Ribbon of Blue 1s an environmental education
program aimed ar increasing community awareness
about local water quality and raking action for a better
environment. The program is part of the Waterwatch
Au rralia network, and involves school scudenrs 
community groups and local governments 111 

monitoring water quality. Data collected from rhe
sampling provides valuable information for
identifying environmental problems and preparing
management plans.

urriculum fram work have been developed for
ubject areas including cience and ociety and
• nvironmenc, and are ideally suited to introduce

environmental concept to tudents. The primary
school package is integrated with a number of subject
area from Mathematics to English, and che secondary
package complements all areas of the curri ulum.

The Swan-Canning Cleanup Program 

(SCCP) 

C P is a major program coordinated by the wan
River Tru t. It began due co a concern abour the
increa ing occurrence of algal blooms in the upper
reaches of the wan and Canning rivers. The program
aims co control algal blooms, improve catchment
management to reduce the Row of nutrients that feed
the algae, and encourage widespread community
parti ipation in all stages of the clcnnup.
In recem years, the Swan- anning nver system has
been showing symptoms of a
yscem under environrnenral

stress. Algal blooms in 
the wan .tnd roxic blue
green blooms 111 the 

anning have given rise - [-:.:··· · ��� •' �:::..-,, . co communi ty concern (<.. _ .. :·;:_ .... :::.:·.· .. · ... :: ..... ,,, 
....... . ................... .about the deterioracing 

health of the rivers. The level of blooms was
unacceptable. Action was needed co procect and
restore the river yscem.
The wan- anning leanup Program was launched
by che Western Australian Government in May 1994.
The wan River Trust established a Task Force to draw
together expertise from government agencies,
scientific organisations, local government and the
community. A large number of projects were funded,
including river and carchmenc monitoring, algae and
nutrient re earch, computer modelling of estuary 
processes, scormwacer design and development of
atchment management plans. The five-year program

improved understanding of the problem and
generat d an Action Plan co reduce algal bloom . The
Draft Action Plan wa r leased for pub.lie consulration
in July 1998 and community input was considered in
developing the final plan which was released in 1999.
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REFERENCE CHECKLIST 

Resource Sheet 16, 

Catchments 

Resource Sheet 17,

Subcatchmenls of !he 

Swan-Canning river system 

Resource Sheet 18, 

The Avon River and its 

catchment 

Resource Sheet 19, 

The Swan-Avon catchment 

(mop) 

Resource Sheet 20, 

Avon catchment landscapes 

OTHER RESOURCES 

Excursion 9, 

Creating o catchment 

model, in the booklet 

Excursions in the Swan 

River Environment 

Swan-Canning River and 

Estuarine System Map 

(poster) 

Catchment connections 

To demonstrate use of prior knowledge of the features of regional 

catchments, and indicate an understanding of the link between the 

urban catchment and the larger catchment for a whole-river system, 

students could: 

□ Define or redefine the term 'catchment' and discuss the idea that water links
everything in a catchment. Sec Resource Sheer 16, Catchments.

□ Brainstorm terms that relate to catchments and river systems. Research their
meanings, then develop a glossary, e.g. catchment, subcatchment, tributary,
watershed, drainage basin, estuary, mouth.

□ Draw a large sketch map or picture of a river system in an imaginary catchment
and label some of the features listed in the glossaty. Mark these features on the
map: coastal plain, hills, mountains, a plateau, area of sand dunes and coastal
cliffs, forest, areas of coastal vegetation and wetlands.

□ Discuss and illustrate the idea that all people live in a catchment.

□ Refer to Resource heet 17 and locate the subcatchment boundaries for: the
Canning River, Southern River, Helena River, Yule Brook, Blackadder Creek,
Jane, Susannah, Ellen and Bennett Brooks and the Bayswater Main Drain.
Compare the size of the various catchments. Sec Resource Sheer 17,
SuhmtdmmltS �(the SwrtJ1-Ci11111ing ri11er systc111.

□ Use maps of rhe Swan-Avon catchment to find rhe source of the Swan-Avon
River and to follow its path to the sea. Determine the different types of
landscapes it passe through (plateau, scarp and coastal plajn). Sketch a map of
the Swan-Avon catchment to show some of its features. ce Resource Sheet l 8,
The Avon River nnd its catchment, Resour e Sheer l 9, The Swan-Avon catchment,

Resource Sheer 20, Avon catchmmt landscapes, and the Swan-Canning Ri11er rind

Estuarine .,ystem M11p.
□ 1 hink about thee tmu·y being at sea level and suggest what impact this will have

on the estuary's water levels. Collect tidal information from the West Australian

newspaper co work out how often tides occur, and the average height of the ride
at various place along the river.

□ Use background knowledge of the climate of the south-west of Western Australia
to suggest how the estuary might vary from summer to winter in terms of water
flow, salinity, temperature and sediment levels.

□ Draft a design for a model of a regional catchment and present an annotated
sketch of their proposed model, ouclining materials and methods they will use.
Complete Excursion 9, Creating tt ct1tchmertt model, in the booklet Excursions in

the Swan River Environment.



Land uses and catchment health 

To demonstrate that they are able to investigate the links between rural 

land-use activities in the regional catchment and catchment issues, 

students could: 

□ Brainstorm a list of rural ('in the countryside') and semi-rural land-use activities,

e.g. market gardening, viticulture, forms of horticulture, fruit-growing and more

extensive forms of agriculture such as wheat farming, sheep and beef cattle

grazing, dairying, forestry, mining, wildflower and honey production, tourism

and national parks.

□ Consider how traditional Aborigines may have used the resources of the

catchment.

□ Think about what effects the following activities and conditions might have on

water quality and flow: burning off, jarrah dieback, construction of dams and

mmmg.

0 Use atlas maps to identify the main land uses in the Darling Scarp
and Avon basin. Study a landscape photograph of jarrah forest and

the extent of the clearing in the wheat-sheep belt of Western

Australia.

0 Recall/research land-use problems in the Avon River

catchment. See Resource Sheet 21, Land-use activities

and problems in the Avon River catchment, and Resource

Sheet 22, A balancing act- agriculture and nature.

□ Make contact with a farmer or school students in the Avon Valley to find out

what happens on a wheat/sheep farm.

□ Draw two pictures to show how the cultural landscape of a rural catchment

might differ from that of an urban catchment.

□ Explore more fully the idea that what happens in one catchment is likely co affect

the rest of che catchment - chat is, land-use in the upper catchment is linked co

water quality in the lower catchment.

0 Explore links between water pollution and activities in a catchment. Complete
Excursion 10, A story of an unhealthy river, in the booklet Excursiom in the Swan

River Environment.

□ Sore a jumbled list of catchment activities and their subsequent effects on the

environment, and make connections and links between them, e.g. disappearance

of wildlife, soil erosion, mining, weed invasion, removal of trees, water quality,

silting of estuaries, filling in of wetlands, salinity, industrial pollution, tourist

developments, overgrazing, eutrophication, loss of fertility in soils, loss of native

plants, flooding.

REFERENCE CHECKLIST 

Resource Sheet 21, 

Land-use activities and 

problems in the Avon River 

cotchmenf 

i 

Resource Sheet 22, 

A balancing ocf -

agriculture and nature 

OTHER RESOURCES 

Excursion 10, 

A story of on unhealthy 
·ver, in the booklet 

cursions in the Swan 

River Environmenl 
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OTHER RESOURCES 

Working Scientifically in the 

Swan River Environmenf 

What is Groundwater? 

(video) 

Living on Groundwater 

Parf 1 - Country WA 

(video) 

living on Groundwater 

Port 2 - Urban WA (video) 

Land uses and catchment health (contd)

□ Consolidate their knowledge of groundwater by viewing the groundwater videos

What is Groundwater?, Living on Groundwater Part I- Country WA, and Living

on Groundwater Part 2 - Urban WA.

□ Suggest what effect clearing too much land on a steep slope can have on the flow

of water and on soil.

□ Conduct simple experiments to compare catchment surfaces for water and wind

erosion potential. Compare bare ground with vegetated or mulched ground, or

contoured slopes with smooth slopes, and compare the effects of 'light rain' and

'heavy rain'.

□ Conduct simple experiments to test aspects of salinity, e.g. to determine how

salty water is, to show how salt 'moves up' and so on.

0 Start a file of newspaper clippings about rural landcare issues such as salinity,

erosion, loss of narural habjrats and water quality of rural streams.

□ Design and plan a water quality investigation. Refer ro Water Quality

Investigations activities in the booklet Worliing Scientifically in the Swan Ri.ver

Environment.

□ Action! Plan a trip into a semi-rural catchment of the Swan River system or the

rural catchment of rhe Avon River .



Catchment connections 

To show their ability to investigate and use evidence of connections 

between this site and places further up and down the catchment, and to 

relate water cycle processes to the whole catchment, students could: 

□ In quiet time, reflect on how the river might look, what it might be like further
upstream, and what the landscape might be like.

□ Draw a quick diagram or a map to show this spot relative to the river's source and
the sea.

□ Role play the processes of the water cycle. Refer to Water facts 7, The Water Cycle.

□ Imagine being the river and write about or draw the different stages in its journey
to the sea.

□ Imagine being a raindrop and discuss or draw the ahernative routes they could
have taken to get to this point.

□ Describe aspects of water movement at this site - the volume of water flowing
through it, the direction of water flow, the possible influence of tides
and of freshwater flow.

□ Look for signs of sediment in the water and speculate
about the source. Also consider whether there would
be more sediment in the river at particular times of
che year.

0 Identify visible features and suggest invisible
features of the river envfronmenc at this point that · · · .i·· � .:-. . � could be related to activities that occur further up the ''' · · · -� ,•· 

. . .  ' . ' '� 

catchment. 
0 Brainstorm the conditions of the estuary that might change over time and 

predict how these characteristics (particularly the flow) would change at different 
times of the year. Look for evidence of flood times and consider when floods 
might happen. See Resource Sheet 23, Catchment connections 1 - seasonal changes 

in the Swan-Canning river system. 

□ Measure the ride level on a fixed stake every 15 minutes during che course of the
visit. Determine the change in water level, how much water this represents and
the approximate volume of water that flows in and out of the estuary with each
tide.

REFERENCE CHECKLIST 

Resource Sheet 23, 

Catchment connections I -

seasonal changes in fhe 

Swan-Canning river system 

OTHER RESOURCES 

Water facts 7, 

The Waler Cycle 
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REFERENCE CHECKLIST 

Resource Sheet 24, 

Catchment connections 2 -

nutrients in the Swan• 

Conning river system 

Land uses and catchment health 

To show that they have developed a sense of personal responsibility for 

the whole-catchment, students could: 

□ Check rhe water for conditions char could be harmful to humans and to planes

and animals that live in or near the water.

□ Conduct the water quality investigations that were planned in the preliminary
activities. Test the water for turbidity, salinity and the presence of excess

nutrients. Suggest reasons for results chat give cause for concern. Sec Re ourct:

Sheet 24, at chment connections_ - 11utrients in the 'wan-Canning river ;ystem.

□ Look for evidence of degradation at the site. Suggest reasons for any problems.

Imagine a time thirty years into the future and cell a story about how the class

made the site cleaner, more attractive and more natural - and therefore a better

place for wildlife and people.

0 Brainstorm a clever way co alert people (who vi it the site) to the face that

conditions at the site aJe to some extent the result of what happens further up
the catchment and char what happens at chis site will affect the river further

downstream.
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Action! 

To indicate that they have improved their knowledge of rural and urban 

catchments by conducting fieldwork beyond their local catchment, 

students could: 

0 Take the Catchment Carers' Trail, which runs through the forest near the Helena 

Reservoir, to improve understanding of forest management issues that affect 

Perch's water. Refer to the publication Catchment Carers' Trail, issued by the 

Department of Conservation and Land Management. 

0 Take the Avon Ascent Drive Trail. Do a self-drive tour up the Avon R iver via 

places of environmental interest, e.g. Avondale Discovery Farm (a working 

research farm) and the Landcare Centre. (Contact the York Tourist Bureau for 

more information.) Refer co The Avon Ascent-A self guided 

tottr of the Avon Valley. 

OTHER RESOURCES 

Catchment Corers' Trail 

Family Walks in the Perth 
Outdoors 

The Avon Ascent - A self 

guided tour of the Avon 

Va lley 

□ Take a walk in Perch's hills area (Darling Scarp), e.g. the

John Forrest National Park area, skirting the Glenbrook

Dam. For details of this and other walks refer co the book

Family Walks in the Perth Outdoors, published by the

Department of Conservation and Land Management.
.,,,,,. 

_-__ ...:....:.�..;."=_'/1/r,�-·'::J_'' : 
0 Visit a working wheat and sheep farm co gain first-hand ... .. , .. , ...

knowledge about how the farm operates and how the farmer is attempting to

address salinity and soil erosion problems.

□ Visit the Tammin Alcoa Landcare Education Centre. (Contact the Shire of

Tammin for information.)

.. , .. , ..... .. V\ 

V\ 
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OTHER RESOURCES 

Water facts 7, 

The Water Cycle 

Catchment connections 

To demonstrate an understanding of water cycle processes m rural 

catchments, students could: 

□ Create a diagram of the water cycle with the Swan River at the centre. Draw and

label processes of precipitation, surface water flow, groundwater flow,

u·anspiration and evaporation. Suggest ways that activities in rhe catd1ment

could change the movement of water and what it carries. Refer to Wnrcr fa 1s 7,

The Water Cycle.

□ Write a scory about the travels of one drop of water through the Swan-Avon

catchment. Include its time as water in rain, in soil, on the surface, in the river,

in plants and in clouds. Refer ro Water facts 7, The Wrrtcr Cycle.

□ Make a collage depicting aspects of the warer cycle in rhe Swan-Avon catchment.

□ Design and conduct an experiment modelling one of the processes involved in

the water cycle.

□ Make a poster entitled 'Groundwater - You're Sranding on It', to illustrate chat

groundwater brings salts co che surface.

□ Make a terrarium to illustrate the concept of a closed system.

o Research how clearing of the land affects groundwater and surface water flow in

rural catchments.



Land uses and catchment health 

To show understanding of land uses in the Avon catchment and their 

effect on water quality, students could: 

□ Research the effect of one of the following on water quality and flow: dieback

disease, mining, farming, bush fires and dam construction.

□ Contact a company that mines in the Darling Scarp to find out about attempts

made to minimise negative effects on the environment.

0 Improve the practical experiments on land surfaces and salinity that were

conducted in the preliminary stage. Write them up in a form suitable for

students in ocher classes/schools.

□ Investigate salinity problems in the rural part of the catchment. See Resource

Sheet 25, Salinity. Refer also co che Ribbons of Blue secondary school manual,
Classroom Activities: Salt and Watertable.

□ Map the areas affected by salt in Western Australia and then write a dear

explanation of how extensive land-clearing causes salinity problems and how

waterways are affected. Brainstorm ideas about salinity control. Refer to the

Western Australian Salinity Action Plan.

□ Design a cartoon that draws salt problems to the attention of people.

□ Find out more about the Avon River and the problems that it faces. See Resource

Sheet 26, The Avon River - perspectives and pressures.

REFERENCE CHECKLIST 

Resource Sheet 25, 

Salinity 

See Resource Sheet 26, The

Avon River - perspectives 

and pressures 

OTHER RESOURCES 

Ribbons of Blue secondary 
school manual 

Western Australian 

Salinity Action Pion 
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REFERENCE CHECKLIST 

See Resource Sheet 27, 

Salinity in the Avon 

catchment - sources and 

solutions 

Resource Sheet 28, 

Integrated Catchment 

Management 

Resource Sheet 29, 

Catchment planning by 

rural communities in the 

Avon basin 

OTHER RESOURCES 

Excursion 1 I , 

Catchment core dilemma, 

in the booklet Excursions 

in the Swan River 

Environment 

Catchment care 

To show their ability to identify catchment problems and show an 

understanding of Integrated Catchment Management (ICM), students 

could: 

□ De ign a perfect wheat-sheep farm, chicken farm or vineyard that would have no

detrimental affect on the riverine environmenc.

° Contact a farmer ro ask what can be done about landcare problems on the farm.

St:c Resource Sheet 27, S11/iui1y in the Avon catdmm,I - sources a11rl solutions.

□ Find out about Swan-Avon Integrated acclunent MaJ1agement and the work of

Land Conservation District Committees (LCDCs) in the Avon River basin. See

Resource Sheet 28, lntegmted Ci11rh111e11t M1111ngtme11t.

0 Discuss whether land u es might come into conflict in catchments and what can

be done about it. Complete Excur. ion 11, Clllthmmt care dilermnrt, in the

booldt:r Exmrsio11s in the Sw11u River /:,'rmironmenl.

□ Imagine rhey ai·e a rural catchment care group and hold a class meeting to air

concerns about pollution and degradation. Brainstorm a list of achievable

prevention measures. Vore on actions to be carried our and develop an action

plan. Sec Resource Shccl 29, Cr11chm£•nt plm111iug bJ, mm! com11111nities in the

Avon h{{si11.

□ Find out about the work done by variou c::ttchment care groups (e.g. Australian

Wacerwatch programs or groups), revegetation groups (e.g. Men of the Trees,

Greening Western Australia), catchment support groups (e.g. the Peel-Harvey

Catchment Support roup), the Department of Conservation and Land

Management, Tamm in landcare groups, the Avon River Management Authority,

etc.

□ Find out the name of a sponsor, school group, cemary education group,

community group, scientific organisation, government agency, sporting group,

or local government agency that work towards solutions to catchment problems.

□ Write advertisements for rhe 'situations vacant' section of the newspaper

adverti ing for a ream of managers who will be in charge of coordinating and

developing catchment care programs in the Swan-Avon catchmenc.

□ Brainstorm all possible futures (good, bad and neutral) for either the river site

visited or for the whole-catchment. Decide which future is preferable and how it

might be achieved.

□ Design a catchment care game or jigsaw puzzle of a perfect catchment.



Action! 

To show that they have taken some action towards achieving the best 

possible future for the Swan-Avon catchment, students could: 

□ Design and display posters with a positive catchment message or revise the code
of conduct that was developed earlier to incorporate a whole-catchment
perspective and display it somewhere in the school. Alternatively, write and
perform a play about catchment care.

□ Form a group called 'Waterwatchers' and develop an action plan.
Contact some landcare, bushcare and waterwatch groups (e.g. Save
the Bush, One Billion Trees, Ribbons of Blue) to find out what
these groups are trying to do and how they may be able to help.
Let the local community know about their work, e.g. do a
display/presentation in the local library, school foyer, shop

windows, local hall or shopping centre or at a community gathering on an
appropriate day (e.g. World Environment Day).

□ Contact students in other schools to find out what catchment srudies they have
done. Plan to do some future work with chem.
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Swan River Education Kit 

A Sense of Place in the Swan River Environment 

Catchments 

--- - - - ---... � -

-- ----·-. -· -

A catchment 1s an area of land from which all the water jboth surface water and 

groundwater} flows to a common low point. The low point might be a lake, a river or 

stream, a wetland or the mouth of a river where it enters the sea. The high points might be 

the tops of steep slopes where the water starts to flow. 

Catchments vary in size 

Catchments can be very large or quite small. A large 

catchment usually has mountain ranges, hills or ridges 

as its high points, and contains major drainage 

networks of creeks, rivers and groundwater. These 

large catchments are sometimes called regional 

catchments. The Swan-Avon catchment, which drains 

a large region of Western Australia, is an example. 

Regional catchments are made up of many smaller 

subcatchments. These may be bordered by low hills, 

and may be drained by only a smaU scream. The Swan 

catchment is an example, as it lies within the larger 

Swan-Avon catchment. The Ellen Brook 

subcatchment is part of the Swan catchment, as Ellen 

Brook flows into the Swan River. Within 

subcatchments there might also be even smaller 

subcatchments. A local subcatchment might consist of 

alJ che land that drains down towards a spot on the 

river. Your suburban area or neighbourhood is a local 

catchment for a stream, wetland or groundwater area. 

Your school can also be viewed as a catchment. 

The water cycle 

Water links everything 10 a catchment. With.in a 

catchment, water moves through the atmosphere, the 

rivers, the lakes and the ocean, over the land, through 

the soil and through living things. The water occurs as 

a gas (water vapour), as a liquid and in some 

catchments even as a solid (snow or ice). 

A number of processes make the water cycle work. 

The cycle begins with evaporation from the sea, other 

waterbodies and land. This is caused by the sun's 

energy. Planes return water to the atmosphere by 

transpiration, and animals, including humans, return 

it by respiration. 
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The water cycle (contd) 

The invisible wacer vapour in the atmosphere then 

form water droplets due to conclemation. These water 

droplets may join and fall a precipitation (rain hail or 

snow) on to the land or waterbodics. Most rain soak 

into the soil by the process of infiltration. ome moves 

back up through che soil and is then evaporated, and 

some of ir sinks into rhe waterrable (rhe zon of 

permanently saturated water). Trees draw on this 

water through their roots and lose it rhrough their 

leaves by evapotmnspiration. Any water that docs not 

move underground runs off over the land, where it is 

carried away by the network of streams and rivers. 

This process is called runoff 

People live in catchments 

atchments contain a range of natural resources: 

water, natural vegetation, soil, rock , air and wildlife. 

We all live, work and play in a catchment u ing it 

resources in a number of ways. Within a large 

catchment, land-use activities include different types 

of agriculture (crop-growing and raising animal ) and 

urban land u cs (rowns and citie contain residence 

and gardens, recreational facilities, transporr links, 

offices, shops, warehouses and factories). Mining, 

industry forestry and water supply also occur in 

catchments. 

Catchment probJems and management 

Catchments are coming under pressure as our 

population grows and our use of technology increases. 

We arc damaging the catchment's water ,rnd land 

resources and ups rcing the natural balance of our 

environment as we create environmental problems 

such as soil erosion and water pollution. 

Because all places in a catchment are linked, whatever 

problems we create in one part can affect rhe quality 

of our water and land elsewhere in the catchment. 

omc organisation and communities arc caking 

action to improve rhc health of our catchments. They 

are working on landcare and warercare programs in 

local catchment , subcatchments and regional 

catchments. People who work ro improve conditions 

in the smaller catchments are helping ro improve 

onditions in the regional catchment. 

ince we ,111 live in a catchment we shouJd all work to 

improve the conditions within it! 

Water from across 

the catchment 

eventually finds its 

way into the estuary. 

This means that 

pollutants from all 

fond uses in the 

catchment can also 

end up in the 

estuary. 
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A Sense of Place in the Swan River Environment 

S_ubcatchments of the Swan-Canning 
river system 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Swan-Canning 
Catchments 

Ellen Brook 
Millendon 
Susannah Brook 
Jane Brook 
Blackadder Creek 
Helena River 

Perth Airport North 
Belmont Central 
Belmont South 
Mills Street Main Drain 
Perth Airport South 
Yule Brook 
Bickley Brook 
Helm Street 
Ellis Brook 
Munday Brook 
Upper Canning River 

Southern I Wungong 
Bannister Creek 
Lower Canning 
Bullcreek 
South Perth 
Downstream 
Central Business District 
Claisebrook Main Drain 
Maylands 
Bayswater Main Drain 
Bennett Brook 
Upper Swan 
St Leonards Creek 
Henley Brook 
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A Sense of Place in the Swan River Environment 

The Avon River and its catchment 

The Avon River is one of the great rivers of Australia. The main channel !from near Wickepin 

down to where it becomes the Swan River at the confluence with Wooroloo Brook) is over 

260 kilometres in length. Above this channel there is a vast drainage basin stretching to 

Dalwallinu in the north, to the east beyond Southern Cross and to the south beyond Lake 

Grace. The Avon basin is divided into three distinct catchments: the Avon, Yilgarn and 

Lockhart. As the river descends through the Darling Range, the waters of the Avon eventually 

become part of the Swan River estuary, before flowing into the Indian Ocean at Fremantle. 

This basin has an area of over 120 000 square kilometres, larger than the State of Tasmania. 

The waterways feeding the Avon arise initially as 

seepages, soak , mall scream and alt 

lakes deep in the catchment. In the 

drier sections of the catchment, the 

waterways join up and discharge 

into the Avon River only in above

average wer year or when heavy 

summer rains (associated with a cyclone or rain

bearing depression) are followed by a wet winter. Ar 

other times, the inland subcatchments drain internally 

into salt lakes or chains of salt lakes. 

The river has a number of significant tributaries, the 

major ones being: 

• the Dale River and pencer Brook which drain

western sections of the middle catchment;

• the Mortlock river ( orth, Sat.tth and East

branches);
• the Mackie River, which drains catchments co the

north and east of the middle catchment; and

• the Yenyenning Lakes/ air River valley srtem,

which drains the Yilgarn and Lockhart catchments

to the north-east and south-east of the river.

A feature of cl,e middle section of the main river 

channel (between Beverley and Toodyay) is rhe deep 

pools, which once had high aesthetic, natur 

conservation and recreational value. These pools have 

been filled or are filling with sediment, and are one of 

the most threatened aspects of the Avon system. 

From a geographic perspective the Avon River is 

unusual in two respects. Firstly, in contrast co 

conventional rivers it ari c in a broad, Aat geologically 

ancient landscape and for most of its length has a very 

low gradient. As it leaves the areas of ancient drainage 

and flows downstream through mature and then 

rejuvenated landscape the river valley becomes 

steeper, more rugged and narrower. Secondly the river 

flows only intermittently, with streamflow 

commencing in the autumn and continuing through 

ro mid- ummer, after which it dries up co pools and 

billabongs. 

The Avon is a highly disturbed river, its hydrology, 

ecology and streamflow having been upset by the 

clearing of the catchment woodlands for agriculture, 

the establishment of urban populations in towns in 

several places along the river bank, and che clearing of 

the river banks and deepening of the river channel for 

flood mitigation. These factors offer a special 

challenge to river managers. 
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The natural values of the Avon River 

Before and during the early days of 

European settlement, the Avon River 

had many nacural physical and cultural 

values. The main river channel was 

originally braided, with many small 

channels interweaving between thickly 

vegetated islands, and punctuated by 

numerous deep, shady pools. The river and 

its adjacent woodlands abounded with animal and 

bird life. Deeper in the catchment beautiful lakes were 

surrounded by wooded hills. 

The river (like all rivers) did originally contain 

sediment and a bedload of sand and silt, but prior to 

settlement this material was in equilibrium, with 

natural gains (through erosion of stream banks, etc.) 

and losses (through downstream transport) being in 

balance. 

The river was a prime food and a profound spiritual 

resource to the Aboriginal people, and it is still part of 

a significant songline or dreaming trail. 

After setdement, the river was used for domestic and 

stock watering, as a source of fish and game, and as a 

source of recreational pleasure to local people. It was 

also an interesting feature of the ecosystem, with 

characteristic riparian and aquatic vegetation and 

wildlife. The river is a central landscape feature of the 

region and of the towns of Beverley, York, Northam 

and Toodyay. 

The physical characteristics of 

the Avon River 

The Avon River and the Swan River are in fact the 

same river. There is no 'confluence'. The two names 

simply represent an historical anomaly. The Avon is 

talcen as that part of the river inland of its confluence 

with rhe Wooroloo Brook at Walyunga Narional Park. 

The main waterway of the river is discernible 

upstream to Wickepin. The South Branch of the Avon 

arises near Pingelly, flows through Brookton and joins 

the main river channel downstream of the Yenyenning 

Lakes. 

Along most of its course down to Toodyay the 

gradient of the riverbed is gentle, falling at only 

about 0.8 metres per kilometre. Below 

Toodyay it steepens to I .6 metres per 

kilometre. The river valley is very wide 

(77 kilometres) near its source and 

5 kilometres or less below 

The Upper Avon River (above Beverley) is a 

meandering watercourse with a very low rate of 

descent. This section of the river and its catchment lies 

to the east of the Meckering Faulc, a line which 

separates the ancient landscape of low relief and broad 

valleys from the younger and rejuvenated landscapes 

to the west, which is characterised by steeper valleys 

and swifter streamflow. The Upper Avon is connected 

to the Yenyenning Lakes, which in cum are connected 

to the vast inland catchment via the Salt River Valley 

and chains of salt lakes stretching to the east and 

south. 

The Middle Avon River (Beverley to Toodyay) 1s a 

well-defined watercourse with numerous pools and 

braided reaches, flowing generally north and north

west. In this section the river is joined by a number of 

significant tributaries. Of these, the Mordocks are 

particularly significant in terms of their contribution 

co streamflow (especially in dry years) and salt load. 

The Lower Avon River (below Toodyay) flows 

westward through the Darling Range, with 

increasingly narrow gorges, rapids and waterfalls. This 

high rainfall area makes a significant contribution ro 

river flow, especially from the main tributaries 

(Toodyay/Yulgan Brook, Jimperding Brook, Julimar 

Brook, Red Swamp Brook, Wooroloo Brook and 

Brockman River). 
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The Avon River basin 

The Avon River basin is the largest catchment in the 

South-West Drainage Division of Western Australia. 

Located ea t of Perch, the basin extends inland to the 

gold.fields, covering an area of approx_imately 120 000 

square kilometres. The basin comprise three main 

catchment areas, the Yilgarn and Lockhart catchments 

in the east and the Avon catchment in the west. 

Yilgarn and Lockhart catchments 

The Yilgarn and Lockhart catchments are the areas 

where the Swan-Avon river system has its origin. 

Thee catchments contain large areas of salt lakes and 

sand plains and poorly defined drainage lines. 

Sometimes during wer seasons, Aoodwaters will join 

the salt lake up, and the water will drain into the 

Swan River through the Avon River. 

The Avon catchment 

Within rhe Avon catchment lie che Avon, Morrlock 

and Dale river subcarchments. The Avon River 

subcatchment supports 54 000 people who live in 

rural communities, about 40 per cent of these pe pie 

being farmers. 

The main cribut;1ries th,ic Aow into the Avon rend to 

have a more permanent flow, being fed by aquifers in 

Avon River 

the zones in the upper reaches of the valleys. Although 

the Avon catchment occupies only about IO per cent 

of the total catchment, ir contributes 80-90 per cent 

of the flow. 

The Swan catchment 

The wan catchment is the western margm of the 

Swan-Avon carchme11t and includes the Swan River. 

From here the river discharges into the sea at 

Freman de. 

The smaller subcatchmenrs of rhe Swan catchment 

include the Canning River, Southern River, Helena 

River, Blackadder reek, Jane Brook, Susannah 

Brook, Ellen Brook and Benner Brook catchments. 

The merrnpolitan main drains, such as rhe Bayswater 

Main Drain also empry into the Swan River. 

The Swan acchmcnr is sometimes referred co a the 

'urban' catchment since it supports most of Perth's l .4 

million people. In fact, abour 80 per cent of Western 

Australia's population live on the wan coasral plain. 

(Please refer also to Resource Sheet 19, The Swan

Avon catchment.) The information contained in this 

resource sheet was sourced predominantly from the 

Draft Avon River Management Programme, Water and 

Rivers Commission and Avon River Management 

Authority, 1999. 
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Swan River Education Kit 

The catchment of the Swan and Avon rivers represents one of the largest in Western 

Australia. It covers over one-twelfth of the State, being about 140 000 square kilometres in 

area. This is about the size of Tasmania! The Swan-Avon catchment extends inland from the 

coast at Perth and stretches from Dalwallinu in the north, past Southern Cross in the east 

and through to Lake Grace in the south-east. The Swan-Avon catchment supports more than 

75 per cent of Western Australia's population. 
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A Sense of Place in the Swan River Environment 

Avon catchment landscapes 

Confluence of Yilgorn and Lockhorl cotchments 

Moore River near Guilder/on 

Uberin, north of Dowerin 
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A Sense of P lace in the Swan River Envi ro nment 

Land-use activities and problems in the 
Avon River catchment 

Land-use activities 

The Avon  River catch ment  1s a very importa n t  

agricul tu ral region o f  Western Austral ia .  l e  generates 

over a third of the stare'. agricu l ru ral weal th .  I t  

p roduces half of  t he  sta te's wheat and  ba rley and  has 

around ten mi l l ion sheep chat su pply woo l and meat . 

Some farmers a l so rais p ig · and graze beef  ca t t le. On  

many  farms a m ix tu re o f  c roppi ng  and  grazi ng 

act iv i t ie occu r, main ly wheat and sheep. This is why 

the area is often referred co as the wheat-sheep bel t .  

A variety o f  other  land-use act ivi t ies occur  in  the 

catch men t. There a re a number of u rban emres uch 

as the cou nt ry towns of Toodyay, o r tha m ,  York, 

Bever! y and Brookron .  These towns, which ar 

l ocated on  the Avon River, provide good and services

to the people i n  the rura l  areas. ome of  the la rger

towns have i ndus tries l i ke tanner ies, aba tto i rs and

flour mi l ls .  The cacchmenc's lakes arc a va l u ab le

resource for water sports such as wacerski ing, and the

Avon River is a popular recreational s ire.

The impact of land uses 

Li lce many other Austra l i an catchments, the Avon 

River catchment is showing signs of land degradacion .  

AJmos t  three-quarters of  the native vegetation of rhe 

cacchmenc bas  been clea red for farm i ng.  The ma i n  

problems are sal i n i ty soil eros ion ,  des rroyed s o i l  

sc rucmre and  ferti l i ty, degraded waterway · a nd  habi tat 

loss . 

• Salinity. Salin i ty is one of the catchmenc 's mo c

serious env i ro n m ental p rob lems. Over-cleari ng of

the natura l  vegeracion has caused rhis .  The deep

roo ted na t ive trees , wh ich previously rook a lo t  of

water om of che soi l ,  have been replaced with

shal low-roo ted pastures and cereal crops. This has

caused the wacercable co rise, br i nging d i s  olved

soil sales co the surface. Vegetat ion is destroyed by

sali n ity and soil becomes infertile. The sal e can find

its way into s treams .

• Nutrient enrichment. umenc levels in river

water are often h igh . The nurrien cs come from

fertil isers ,  animal faeces and waste from various

activities in cowns.

• Soil erosion.  Soil eros10n occurs when soil is

washed away by water (water eros ion) or blown

away by wind (wind  e ros ion) . Eros ion occurs

because native trees and shrubs , which help co bind

che so i l  together, have been clea red . Another

consequence is chat there are no fal len leaves to

help p rotect the so i l  and make i t  more ferr i le . A

fu rther p rob lem is char  the so i l  eroded from the

catchment  can be carried i n to s t reams and rivers,

turning rhem t u rb id  (muddy) and caus ing rhern to

s i l t  up.

• Poor so i ls .  The use of  n i trogen fert i l isers has led to

so i ls beco m i ng i nc reas i ngly ac id ,  wh i ch reduces

pla n e  growth ,  and  cont inual over-cu l tivation and

rhe trampl ing of the so i l  by an imals can cause the

struccu re of the so i l  to b realc down.  ome fa rm ing

practices have also caused the soi ls to become

i ncreas i ngly water  repel lent .

• Loss of  hab itat. O n ly smal l  parches (remnan ts) of

natural vegetation have been left i n  the catchment

and  along  che r ive r, so va luab l e  an imal habi tats

have been lost. Some an imal l i ke the numbac have

faced poss i ble ext i nction . This is pa rtly because of

clea ring and also due to the in troduction of  the

fox. Some wi ld l ife  refuges have been des troyed

because natural pools have been filled wi th s i lt

res u l t i ng from d i s tu rbance of the banks and

eros ion of s cream chan nels .  The l oss of foreshore

vegetation areas through clearing, fi re ,  sal in ity,

grazi ng and weed invasions is also a problem.

River management 

The rive r  req u i res coo rd i n a ted managemen t  by 

i nd i v idua l s ,  com m u n i ty grou ps and  gove rn men t  

agencies , a nd  much  work i s  curren tly be ing done to 

improve the Avon River. (Refer also co Resource heet 

28, Integrated Catchment Management. )  

These changes occu r  because of  the estuary's 

connections with the rest of the catchment. An e cuary 

is an enclosed or  semi-enclosed coastal body of water 

having an open or intermittently open connection to 

marine waters and fresh input from land runoff which 

measu rably reduces sal in i ty. Water levels vary m 

response to ocean tides and river flows . 
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Catchment connections 1 - seasonal 
changes in the Swan-Canning river system 

The Swan-Canning estuary, like other estuaries, is an environment of great change. The 

water characteristics (hydrology) of the estuary are constantly changing - in terms of the 

amount and type of water flowing in, salinity, and temperatures within the estuary and tides. 

Changes occur from day to day, weekly and with the seasons. 

Seasonal changes in water movement 
and salinity 

The wan R_iver estuary changes greatly in terms of 

rhe amounr of fresh water flowing into it and in terms 
of its salinity. There are great differences in the salinity 
of the estuary between summer and winter. The 
south-west of Australia, including rhe Swan-Canning 
system, is affected by a Mcdirerranean climate with 

wet winters and dry hot summers. ouch westerly 

winds dominate and north westerlies bring in trong 
fronts. Barometric pressur influences fronts, wind 

pacrern and tidal heights. 

Winter pattern 

Because rain falls mainly in winter in the south-west 

of Western Australia, the wan River flows only in 
winter. Salinity rends to be much lower at this time 

because the water flowing into the esniary from 
screams further up the catchment is fresh. Ir flows 
strongly enough to prevent sea water moving too far 
into the estuary on rhe incoming tide, so the upper 

estuary remains 'fresh' in winter. 

In early spring, rainfall decreases and so the freshwater 

flow into the estuary i reduced. ea water can then 
move into the estuary, assisted by the tides. The 
density of salty sea water is much grenrer than that of 

fresh water, so the bodies of water do not mix readily 
but tend to form layers. The sea water Aows upscrenm 
beneath the overflowing lighter fresh warer, producing 
a 'salt wedge'. 

Summer pattern 

In summer, two bodie of water are gradually mixed 
by the force of the wind and the salinity of the surface 

water increases. As weather conditions become even drier 
and there is very litcle freshwater flow (most fresh 

water at this time is groundwater leaking inro the 

river), the mixed water progresses further upstream. 

By rh end of summer, rhe whole estuary normally has 

a high alinity level - similar co that of he sea. In fact, 

it is sometimes even saltier than seawater because of the 

high evaporation races. 

In spring and early ummer, the estuary's sale wedge 

can result in deeper borrom waters becoming isolated 
from rhe water's surface. Very linlc oxygen can diffuse 

from the air through the surface layer of water and 

into the deeper waters because of density differences 
caused by sale in the water. This can sometimes result 
is rhe bottom layer of water becoming deoxygenared. 
Millions of inverrebrates rhar live in the mud and sand 

on the esruary floor may die as a result of the lack of 

oxygen. ometimes the deoxygenated water is pushed 
to rhe surface in a process called 'overturn', resulting 
in the death of large numbers offish. 

Tides, storms and temperature 
Ocher changes can occur in cl,e waters of the estuary. 
For example ride levels vary from time co rime and 

place to place. Winter storms increase water levels as 
more sea water enters the estuary (due to low 
barometric pressure) bur in calmer sunny weather 

levels can fall as water moves ouc of rhe estuary (due 
co high barometric pressure). Water temperatures in 
the estuary also change seasonally and vary from place 

to place along rhe estuary and with the depth of rhe 
water. Od1er facrors char affect tempernrures are che 

inflowing water, the atmospheric temperarnres and 
the degree of mixing of waters. 
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A ense of Place in the Swan River Environment 

Catchment connections 2 - nutrients in 
the Swan-Canning river system 

Nutrients are chemicals that plants and animals need for their growth and well-being. 

Nutrients are present in the river in soluble form and are attached to sediment particles. 

They can enter the river directly, in surface runoff or in groundwater. Organic material, such 

as animal waste and leaf litter, is also a source of nutrients. 

Eutrophication 

utrients are essenrial for life. However, large 

quantities of certain nutrients are harmful in a 

waterway. More and more nutrients are being added 

Algal blooms 

Algal bl oms arc a symptom of eutrophication. The 

term eutrophication, or excessive nutrient enrichment 

of an estuary river or water body, refer to the effect 

ro the river system due to our activities in the wan- of sudden increases in nutrienr Lnputs caused by 

Avon subcatchmenrs. 

This process of increasing rhe amounr 

of numenr· (nutrient 'load') 

entering the river system is called 

nutrient enrichment or 

eutrophication - and it can be very 

harmful. Eutrophication is a natural process of 

,tcCL1mulation of nutrient leading to increased aquatic 

planr growth in lakes, rivers, harbours and e tuaries. 

Human activities cont ributing fertilisers and ocher 

high-nutrient wastes can speed up rhe pro ess, leading 

to excessive algal blooms and deterioration of water 

quality. 

The most important nurnents contributing co the 

eutrophicarion of the Swan River escua1y are nitrogen 

and phosphorus. To some extent carbon, in the form 

of animal waste and plant material, is also 

contributing to nutrient enrichmenr. 

The amount of nutrient that enter the waterway at 

various places in the wan-Avon catchment depends 

on the type of land-use activities, rhe amount of water 

Aowing through the area and che type of soil. Soil type 

is important because it affects the ability of the soil to 

hold nutrient . The soils of the Swan coastal plain are 

sandy and do not hold nutrients well - so nutrient 

tind their way easily into groundwater and the 

waterways. Ero ion also allow soil and sediments with 

attached nutrients to wash into the waterways. 

human activity in the estuary and its 

carchmenr. This leads co a sudden 

accumulation of macroalgae and large 

phyroplankron bloom , including cox1c 

blooms. 

Algal blooms at cerrain times of rhe year 

can cause a number of problems that 

threaten commercial, recreational and environmental 

values of the river: 

• Water movement and light penetration is reduced,

so valuable eagra s beds can be shaded out or

smothered.

• When algae die and decompose they u e up

oxygen required by other organisms.

• xygen depletion in the deeper waters of the

estuary can cause the death of worms, crabs and

other invertebrates, and in some cases fish.

• The trong-smelling slimy scum of algal blooms is

a nuisance ro people and a potential cause of skin

irritation and health problems.

• Some blooms can be toxic to people and animals.
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Where nutrients come from 

Excess nutrients come mainly from a variety of urban 

and agricultural land uses rn the Swan-Avon 

catchment. Sources of nitrogen and phosphorus 

include: 

• commercial fertilisers that are applied to crops and

pastures

• waste from animal feedlots and intensive animal

industries (such as piggeries) and from grazing

areas

• industrial wastes from food-processing factories

and a variety of light industry and commercial

acnvmes

• leachates from rubbish tips

• watercraft discharges

• phosphates in detergents, waste from sewerage and

septic tank systems

• fertiliser runoff from parks and gardens in urban

areas

Excess nitrogen and phosphorus in the Swan River 

come not only from its own subcacchment but also 

from the Canning and Avon catchments. The 

subcatchments that contribute most of the nitrogen 

loads are the Mills Street and Belmont Main Drains, 

and the Southern River subcatchments. Ellen Brook 

and the Southern River contribute more than half of 

the total load of phosphorus, and the Bayswater Main 

Drain also carries large amounts. 

Management 

Reducing algal blooms and improving water quality 

can be achieved by: 

• conducting research into algal blooms and their

causes

• reducing the nutrient input co waterways from the

catchment

• changing the conditions in the estuary so that algae

are less likely to bloom

• conducting cleanup programs to remove

accumulation of algae on the shoreline

• increasing flushing to remove nutrients

Integrated Catchment Management encourages urban 

and rural landholders to work together and tackle the 

problem at its source. Industries and land managers 

are being encouraged to adopt Best Management 

Practices to reduce the impact of land uses on the 

nver. 
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Water from across 

the catchment 

eventually finds ifs 

way info the estuary. 

This means that 

pollutants from all 

land uses in the 

catchment can also 

end up in the 

estuary. 

For more information refer to W'ttter facts 6, Algal Blooms, the Swan-Canning Cleanup Program Action Plan and the 

video Algal Blooms and Nutrients. 
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Salinity 

Salinity is one of the State's most critical environment problems, threatening major economic 

and social consequences. It is preventable and, in the long term, reversible. Complete 

elimination is not realistic, but we can dramatically reduce its impact. 

This requires coordinated action from agriculturaJ 

landowners, the Government and the broader 

community. Catchment management and community 

participation are crucial to the Government's Salinity 

Action Plan, which aims to: 

• reduce further deterioration and, whenever

possible, recover existing salt-affected land

• protect and restore key resources and higb value

wetland

• maintain natural (b.iological and physical) diversity

• protect designated infrastrucru re affected by

salinity

These aims will be actively pursued over the n xt 

several decades. 

The Issues 

Salinisacion of land and water in the south of the Seate 

is one of the mosc critic.J environmental problems 

facing Western Australians. 

WA has over 70 per cent of Australia's reported 

dryland salinfry (refer to the table overleaf). An 

estimated l.8 million hectares of farmland are already 

salt-affected co some extent, and rhis aJea could 

double in the next 15 to 25 years and then double 

again before reaching an equilibrium. 

As a result of the current levels of dryland salinity, 

more than a third (36 per cenr) of rhe State's divertible 

water resources are brackish or saline and a further I 6 

per cent is of marginal quality. 

As well as damaging farmland and threatening water 

supplies, salinity poses a major threat to the 

environmenr, including streams and rivers, and co 

rural towns, capital infrastructure, tourism and 

recreation aJeas, and our ability co support new export 

industries. 

t evapotranspiral i on 

(640 - 720 mm) 

,! ra i nfall
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I

I 
stream flow 

Water balance before clearing 
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' evapotransp irati on 
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' stream flow 
(70 · 90 mm) 

Water balance after clearing 



Cause Salinity 1s caused by replacing deep-rooted nanve plants with shallow-rooted crops and pastures. More rainfall passes below the root zone and accumulates as groundwater so chat wacercables rise. The groundwater mobilises natural sales in the soil as it rises and carries them cowards the surface, eventually degrading land and streams. Successful salinity control requires management of saline groundwater. Deep-rooted perennials, especially trees and shrubs that can restore nature's balance, will be a fundamental part of all salinity management strategies. 
Solutions To achieve the Salinity Action Plan's aims the Government will ensure: • another three million hectares of trees and shrubsare planted across the agricultural area• other commercially viable water managementpractices complement these plantings to maximisewater-use and economic benefits• remnant vegetation is protected and managed tomaintain it in perpetuity

The Salinity Action Plan will be applied on the basis of three©rainfall zones: 
;, • greater than 600 mm per • annum, where farm forestry islargely proven and ocherperennial options exist• berween 400 and 600 mm perannum, where the high wateruse capacity of woody perennials will beespecially important because of the combination ofhigh groundwater recharge and high salt storage• Jess than 400 mm per annum, where extensive useof high water-use croppmg systems,complemented by strategicaJly distributedrevegetanon with woody perennials, will be themajor focus

Area of land reported to be affected by dryland salinity in Australia* 

State 
Area salt-affected Area salt-affected in 1982 (ha) in 1996 (ha) 

Western Australia 264 000 I 804 000 South Australia 55 000 402 000 Victoria 90 000 102 000 New South Wales unknown** 120 000 Tasmania unknown** 20 000 Queensland unknown** 10 000*** Northern Territory unknown** mmor 
Total na 2 476 000 
ini,iol cstimotcs from Robertson (1996) revised with .,ssistonce of otionoJ O ryland Salini,y Progmm Srn,e reprcset1mivcs 
s::aliniry w�1s· likely co be prcsenr bm its extent h:i.d not been assessed 

only severe solinicy re<otdcd 

Potential area 
at equilibrium 

6 109 000 600 000 unknown 5 000 000 unknown 74 000 unknown 
>11 783 000

(Information from: Salinity, a Situation Statement for "Western Australia, joincly published by Agriculture Western Australia, Department of Conservation and Land Management, Department of Environmental Protection, Water and Rivers Commission.) For more information, refer to the Western Australian Salinity Action Plan, Draft update, State Salinity Council, 1998. 
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A Sense of Place m the Swan River Environment 

The Avon River - perspectives and pressures 

The Avon River is part of a huge inland drainage system. The river, which flows through the 

Avon Valley, drains into the Swan River, then into the estuary and out to sea, is a precious 

resource that has come under pressure since European settlement. 

An Aboriginal perspective 

Owert the dog and Kulbaine the pigeon used his spear 
and ate his food. Tjirri Tjicti drove his spear inro che 
ground so forcefully chat he started a flood. Bue rhe 
Waugal (Wagyl), the Rainbow Serpent who formed 
che hills and valleys of chis land, saw what was 
happening. Waugal carved out a channel so that the 
water could flow away. The Avon River carries the 
wacer co rhe Swan River and out to sea co chis day. 
(Story as told in Coondebung's 'Kalleepgur', a 
Heritage Trail of the Nyoongah Community.) 

The Aborigines were hunters and garherers who used 
the water resources of the Avon River catchment in 
sustainable ways. They caused minimal change co the 
environmenr and saw themselves as part of the land, 
with responsibilities for its protection and 
conservat1on. 

European settlement and impact 

ecdemenr by Europeans has brought the river under 
pressme. Within ten years of the Avon Valley's 
European discovery 111 J 830, farmers and 
townspeople occupied all of the land along the river. 
The chai11 of permanent pools in the river, which 
attracted wildlife, also became an arcraction for 
people. 

In winter the river would overflow irs channel and 
flood rhe surrounding floodplain - a natural event in 

'river training' w:1s carried our from the 1950 ro the 
L970s. 

A number of important changes have been brought 
about as a result of river training. The river now flows 
much faster and, although flood levels have dropped, 
the risk of flash floods has increased. The removal of 
vegetation from the river channel and banks has 
increased the movement of silt (sediment or topsoil). 
1 his silr and other sediments from erosion of the land, 
and the stream bank, combined with other soil 
disrurbances, are filling the river' deep permanent 
pools. 

There are other problems too. Over the years a lot of 
the natural fringing vegetation has been cleared or 
damaged by grazing animals, so now there are only 
patches left. The river water has become saltier and the 
water quality is threatened by pollution, including 
nutrie11ts from excess fertilisers and pesticides, which 
feed algal bloom . 



Avon River 

Rivercare 

The river is still an important recreational resource 

today. The dry summer river bed changes in winter 

into a turbulently flowing stream which allows the 

annual Avon Descent whitewater boat race from 

Northam to Perth. In ortham, people visit the river 

banks for recreational purposes, many to see the 

famous white swans. 

Protecting and replanting the nver foreshore are 

important steps in returning the river to a healthy 

state. The few pools and patches of vegetation that 

have been left are vital for the survival oflocal wildlife. 

Various community groups are making efforts to: 

• rehabilitate river pools as habitats and establish

wildlife corridors along the river

• control saline water flow from the surrounding

land and saltwater lakes

• fence and plane trees along the nver banks and

creeks to trap silt and nutrients

• control erosion of the banks, fire, weeds and feral

animals

• control pollution from fertilisers, pesticides,

stormwater drains and industries

For more information see the Draft Avon River Management Programme, Water and Rivers Commission and 

Avon River Management Authority, 1999. 
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A Sense of Place in the Swan River Environment 

Salinity in the Avon catchment 
sources and solutions 

Salinity in the Avon catchment is caused mainly by clearing native vegetation to grow crops 

and graze animals. Salinity degrades the land, water and vegetation and causes lost 

agricultural production. 

The salt stays down 

The very old soils of the Avon catchment contain large 

amounts of salt. In the western part of the catchment, 

the soil can hold up to 1000 tonnes of salt per hectare. 

Brought in by rain from the sea over millions of years, 

the salt is a naturally occurring substance and causes 

no real harm as long as it is kept deep in the soil - in 

the watertable, which is the layer of saturated soil 

beneath the land surface. 

Native trees and shrubs help to keep the salt down in 

the soil. They have large, deep root systems, so they 

can use and evaporate large quantities of water from 

the watertable. They do this by taking in water and 

nutrients from the soil through small roots, and 

transporting it to their leaves. Moisture is then 

released (transpired) from the leaves back to the 

atmosphere. Because deep roots reach water stored 

deep in the soil and because they grow actively for 

most of the year, the native trees act like natural water 

pumps, taking water out of the soil and keeping salty 

watertables down. 

The salt comes up 

In the process of clearing the land to make way for 

farms, a lot of the native vegetation in the Avon 

catchment has been cleared and replaced with non

native crops and grasses. These have shallow roots, so 

they use less water than native vegetation. Therefore 

more water can enter the deeper layers of the soil. The 

watertable rises and brings the dissolved salts with it. 

The salts are left on the surface when the water 

evaporates. This happens especially at the bottom of 

slopes and in depressions in the land because that is 

where the water drains to and where the watertable is 

close to the surface. The salt forms a large white scar, 

sometimes called a salt scald. 



The problem with salinity 

Salt destroys vegetation, soils and water. Plants 

become stressed by the salty conditions and may die. 

When salinity kills vegetation it also causes bare areas, 

which are prone to erosion. Grazing animals like to 

gather on these sites to lick the salt, and the trampling 

of their hooves makes the erosion problem worse. The 

salty water flows into the river and lake systems and 

can cause water quality problems further down the 

catchment. So salinity affects people in the urban 

catchment as well as the rural catchment. 

Farmers fight salinity 

When farmers took up the land and cleared the 

vegetation they could not have known of the potential 

salinity problem. Today, many farmers are working 

hard to fight it by: 

• planting more trees - along fences, streams and

roads and on higher land on the farm

• moving or diverting salty water into basins where it

can evaporate (to stop the salt entering rivers and

affecting areas downstream)

• reducing the number of animals on salt- affected

areas

• fencing off areas that have become bare because of

salinity and fencing off pockets of bush and

streamlines

• planting salt-tolerant grasses, herbs, shrubs and

trees on salt-affected areas

• using a mulch made of old hay or straw, or even

old carpet, to protect the soil

• installing drainage beneath the soil surface to carry

water away from depressions that are waterlogged

and salty 

• building small banks called interceptor banks on

slopes to catch the water and move it away from

the low areas

• planting pastures that use a lot of water

• rotating crops to improve soil

• ploughing around the slopes, not up and down,

and putting seeds directly into the ground

• increasing their understanding of salinisation and

the importance of developing a whole-farm plan to

tackle the problem

• becoming involved m catchment and regional

planning
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A Sense of Place i n  the Swan River Environment 

Integrated Catchment Management 

Clea n wa ter  i s  a resou rce that  many peop le  l i vi ng i n  the Swa n-Avon catch ment ta ke fo r 

gra nted . I t s  ava i la b i l ity i s  be i ng  th reatened by the h igh  demand for the catch ment's 

resources a nd  by env i ron menta l degradat ion . 

Before European serdernenr, the carchmenr con tained 

a l a rge range of  ecosysrems :  fores t ,  wood l and , 

sc r ub l a nd ,  wet l a nds and  r i vers . Much of  th e 

ca rch  men  t has been c lea red ro make way for  

agricul ture and  for urban and indus trial uses, resul i ng 
i n  changes to river ine ecosystems, lowland areas, 

bushland and freshwater and salrwarer wedands of the 

Swan coastal pJajn _  Also affected are the Avon River's 

poo l s  and tr i bu tary s t reams,  the  rema i n i ng natu ral 

vegerarion of che wheatbel t and the Swan-Cann i ng 
esrna ry. Degradation ha resul ted from ris i ng al ty 

grou n dwater, i n troduced p l a nts  and a n i mals, weed 

i n festat io ns, eros ion and edimenracion, pol lution by 
nutrienrs and chemic.a.ls, and algal blooms i n  ch wan 

and Can n i ng r ivers. 

There are many d i fferent cypes of groups concerned 

w i th landca re, bushcare and warercare i n  the urban 

and ru ra l  ca tch men ts .  They i n cl ude l n teg rated 

Catchmen t Managemen t Com m i t tees ,  Land 

Conservation D istrict Committees (LCDCs) , span  or 

groups, revegetation groups, local commun ity groups ,  

local government professiona l  groups, schools and 

ocher educat ional i nst i t ut ions, scien t ific organ isations ,  

spo r t i ng grou ps, l oca l farm i ng groups and stare 

government agencies, (e . g . the Swan River Trust , the  

Water and Rivers Commi ss ion and the Avon River 

Management  Author ity) .  These groups wan t  to see 

heal d1y waterways surrounded by heal thy ecosystem , 

p rosperous land uses t h a t  do J1't degrade so i l o r  

waterways , and clean i ndus t rial p rocesses . They also 

wan t co see l ocal co m m u n i t ies conserv i ng the 

resources we h ave and act i ng to i mp rove che hea l th of 

both u rban and rura l  catchments .  

The need for Integrated Catchment 

Management (ICM) 

Whi le  the work of  the various groups is very valuab le ,  

it i s  necessary co look at  the 'b ig picture' i n  terms of 

catchment management .  

There is a need for  a total managemen t  system to 

enable peop le co con t i nue to use the catchmenc'  

resou rces in a n  ecologica l ly susta inab le way. ICM i a 

w;1y to l i nk and coo rd i n ate the acti v i t ies o f  variou 

groups to manage a l l  the ca tch ment 's resou rces and ro 

add ress rhe major env i ronmental problems across the 

catchmen t .  I t  enab l es the  who l e  com m un i ty to work 

togethe r to manage the ca tchment i n to the fu ture . 

The Swan -Avon Integrated Catchmen t  Management  

Program was c rabl ished in  1 995  as WA's firs t  regional  

i n it iat ive to p rotect land and wa ter resou rces . The aim 

of the program is co i nvol ve the community in 

plann ing for susta i n ab le  economic development of rhe 

landscape wh i le ens u ri ng that  biologirn J d iversi ty and 

e ological p rocesses a re p ro tected . f t  i n corpo ra tes 

numerou catchment  a nd  commun i ty groups and 

invo l ves state agencies, loca l authori t ies and peak 

com muni ty bod i es .  This  program is one of a n u mber 

th roughout  the State. 

The ICM process 

ICM operates in th e fol lowing ways: 

• a person or group expresses a concern abou t  an

issue in a catc h ment

• they talk abou t it to commun i ty groups, counc i l

members, loca l i n d ustri es ,  land conservat ion

commi t tees and state government groups

• some  members o f  thes groups jo in  together to

form a 'Catchmen t oord inaci ng Group'
• this group de term i nes the acrual boundaries of the

catch ment ,  identi fies the issues and works out

what  they want the fu tu re of the carch men c  to be

• i t then ranks the iss u es i n  o rder of imporrance and

perhaps carries out  some research on  them

• the group prepares a traregy and Act ion Plan and

puts i t  i nt o  place

The Swan Catchment Centre in Perth and the Avon Network Centre in Northam are the central contacts to find out 

about ICM in the Swan-Avon catchment. 
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A Sense of Place in the Swan River Environment 

Catchment planning by rural communities 
in the Avon basin 

Farmi ng com m u n i ties are work i ng to prevent a n d  con trol l a n d  degradation  prob lems  i n  the 

Avon catch ment. Ma ny farmers are u s i ng va r ious  strategies in an attempt to prevent sa l i n ity 

and erosion problems and ach ieve susta i na ble productivity on  the i r  own fa rms .  However, 

people work ing  together ca n ach ieve more than i nd iv idua l s  acti ng sepa rately. 

Farmers are forming neighbourhood catchment groups 

in their local areas and working out strategi es to tackle 

che problems of sali ni ty, soil erosion, loss of soil ferti l ity, 

loss of water qual ity and the disappearance of native 

vegetation .  

The aim of  neighbourhood catchment groups is to 

reduce the causes and impact of land degradation and 

make agricultural systems more sustai nable . 

Catchment planning by neighbourhoods or 

commun ity catchment groups encourage people to set 

common goals to work together. Improvement in one 

part of a catchment may also benefit  another part, for 

example downstream water quality. 

There are now more than l 000 farmers involved in 1 00 

catchment groups in the Avon River basin. That is about 

50 per cent of all farmers working together co develop 
more sustainable farms for the future. 

Catchment groups develop and put in place catchment 

management plans and farm plans for their local area. 
Catchment planning is conducted on a catchment or 

subcatchment basis or even at the level of a tributary 

stream. The participants are mostly landholders, local 

shire represen tatives ,  governmen t agencies (e . g. 

Agriculture WA, Department of Conservation and 

Land Management) and other people who have a 

personal interest in improving catchments. 

The procedure that these catchment groups follow for 

catchment planning is to: 

• hold a meeting to define problems and set goals
• obtain maps and photographs char provide

information on the catchment

• conduct surveys to gather i nformati on  about

features of the catchment

• consider the problems identified from the sw-vey
and prioritise them

• identify land management units on the basis of soil

types

• conduct planning workshops to map resources and

problems, draft catchment and farm plans and

determine strategies for sustainable farming
• final ise the i ntegrated catchment plan
• develop a timeline to put the strategies in place on

the farm and then monitor changes

A number of other groups con tribute to catchment 

management in the Avon basin. For example, many Land 

Conservation District Committees (LCDCs) have been 

formed to promote sustainable land management 

systems, solve land degradation problems, carry out land 

conservation works and advise on appropriate land 

conservation techniques. These commi ttees consist of 

representatives from many different groups - land-users, 

government agencies and producer organisations. 

Ocher organisations and compan ies such as Men of the 

Trees (revegetation group) and Alcoa of Australia Ltd 
(mining company) are also involved in rehabilitation of 

the catchment and improved land management 

practices. Alcoa is involved with the Avon Landcare 

Proj ect, which is concerned wi th definjng problems 

and monitoring chem, planting trees and shrubs and 

developing picnic sires for recreation and education i n  

the western part of the Avon catchment. Alcoa has 

helped local farming groups to 'fast track' their landcare 

work co demonstrate what can be achieved. 

The State Government is also helping and supports 
catchmen t  planning. In 1996,  for example, Agriculture 

WA, Department of  Conservation and Land 

Management ,  Department  of Environmental 

Protection and the Water and Rivers Commission 

jointly developed the Salinity Action Plan. These 

governmen t agencies continue to work collaboratively 
with landowners co help address the State's sali nity 

problem . The Water and Rivers Commission works 

with the community to manage water resources and the 

Avon River. 
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This kit contains the following resources: 

Booklets 
• Excursions in the Swan River Environment, Fieldwork and activities to support studies in Science, and Society

and Environment, Water and Rivers Commission/Swan River Trust, 1999

• Working Scientifically in the Swan River Environment, A teaching approach far Science, Water and Rivers

Commission/Swan River Trust, 1999

• A Sense of Place in the Swan River Environment, A teaching approach far Society and Environment, Water

and Rivers Commission/Swan River Trust, 1999

Map/Poster 

• Swan-Canning River and Estuarine System Map, Water and Rivers Commission, 1999

Data disc 

• �ter Quality Data, Swan River Estuary and its Catchments, Ribbons of Blue, 1999

Video 

• Living with Streams, Water and Rivers Commission/Swan River Trust

Posters 
• H2Only, Swan River Trust

• Don't Let your River go down the Drain, Swan River Trust

Water facts 
• Water facts 1, �ter Wordr, Water and Rivers Commission, 1996

• Water facts 2, Macroinvertebrates and Water Quality, Water and Rivers Commission, 1996

• Water facts 3, River and Estuary Pollution, Water and Rivers Commission, 1997

• Water faces 6, Algal Blooms, Wacer and Rivers Commission, 1998

• Water faces 7, The �ter Cycle, Water and Rivers Commission, 1998

Brochures 
• A Guide to Our Services, Water and Rivers Commission, 1999

• A Guide to Our Services, Swan River Trust, 1998

• A Guide to Our Services, Ribbons of Blue, 1998

• 5 Entertaining and Educational Ways to Find Out More About Our Most Vital Resource: Groundwater, Wetlandr,
Rivers (video order form), Water and Rivers Commission, 1996

• An Educational Video on the Swan and Canning Rivers, New Rel.ease: Algal Blooms and Nutrients (video order

form), Water and Rivers Commission, 1998

• Water Talk, Wetlandr, Water and Rivers Commission, I 998

• The Avon Ascent, A self guided drive tour of the Avon Valley, Avon River Management Authority, 1995
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Other resources available from the Water and Rivers 

Commission/Ribbons of Blue/Swan River Trust: 

Videos 
• Living with Wetlands, Water aod Rivers Commission/Swan River Trust

• What is Groundwater?, Water and Rivers Commission

• Living on Groundwater: Part 1 - Country WA, Water and Rivers Commission

• Living on Groundwater: Part 2 - Urban lX'll, Water and Rivers Commi sion

• Algal Bkoms and Nutrients, Water and Rivers Commission/ wan River Trust

Posters 
• living streams - I can do that!, Water and Rivers Commission

• Clean water - I can do that!, Water and Rivers Commission

• Healthy wetlands - I can do that!, Water and Rivers Commission

• Catchment friendly gardens - J can do that!, Water and Rivers Commission

Manuals 
• Ribbons of Blue manual: Environmental Awareness to Action, A water quality monitoring program for

primary school studenrs, Waterways Commission (now Water and River Commi sion) 

• Ribbons of Blue manual: Environmental Awareness to Action, A water quality monitoring program for

secondary school students, Waterways Commission (now Water and Rivers ommission)

Brochures/Pamphlets 

• Native vegetation of estuaries and saline waterways in south Western Australia, Water and Rivers

Commission/Department of Conservation and Land Management, 1997

• Native vegetation of freshwater rivers and creeks in south Western Australia, Water and Rivers

Commission/Department of Conservation and Land Management 1997

• A wetlands/waterways health check, Rating your Local wetland or waterway, Wacerwatch Australia

• Caring for our waterways: information and advice for people living near rivers, estuaries 'and harbours, Water

Advice no. 1, Water a11d Rivers Commission, 1996

• Growing local phnts to protect water resources, Water Advice no. 6, Water and Rivers Commission, 1998

• Water faces 4, Living Streams, Water and Rivers Commission, 1998

Other 
• Riverview (new letter), Swan River Trusr

• Rivercare Directory, wan River Trust

• Swan-Canning Cleanup Program Action Pian, An Action Plan to clean up the Swan-Canning Rivers and
Estuary, Swan River Trust, 1999

• Controlling �eds in \.%terways and Wetlands, Swan River Trust/Department of Environmental Protection,

1995

• Draim to the River, Clean t\&ter Only (stencils), Swan River Trust



• Western Australian Salinity Action Plan, Agriculture Western Australia, Department of Conservation and

Land Management, Department of Environmental Protection, Water and Rivers Commission, November

1996

• Western Australian Salinity Action Plan, Draft update, State Salinity Council, 1998

• Draft Avon River Management Programme, Water and Rivers Commission and Avon River Management

Authority, 1999

• Stream Foreshore Assessment in Farming Areas, Luke Pen, 1995

Note: The Water facts and some other useful publications are available on the Water and River Commission 

website, www.wrc.wa.gov.au. You can also access a complete list of publications and order copies using the 

publication order form on the website. 

Some other useful resources 

• Landcare In Your Hands, Land Conservation Activities for Secondary Science and Social Studies, Department

of Agriculture, 1991

• RGC wetlands teachers' manual From Sand to Ducks, R GC W etlands

• Web of Life Manual Year 11

• Stepping out Literacy and Learning Strategies, Education Department of Western Australia, Western Australia

1996

• Catchment Carers' Trail, Years 5 - 7 Teacher and Student Notes: Notes for a trail as Part of an Upper Primary

School Excursion, Department of Conservation and Land Management and Water Corporation, 1996

• Family Walks in the Perth Outdoors, Department of Conservation and Land Management

• Waterwatch and your Catchment: I nvolve Me and I'LL Understand, Department of Primary Industries, 

Queensland, 1995 

• Catchment Care Education Kit, Department of Primary Industries, Queensland, 1992

• Frog Symphony Unit, Environmental Education Unit, Murray Darling Basin Commission, 1998

• Metropolitan Street Directory

• Topographical maps of the Perth region

• Aerial photographs of the Perch region (Department of Land Administration)

• Landscape photographs of the south-west of Western Australia and Swan-Avon catchment (Department of

Land Administration)

• Atlas maps



Organisations/Departments/Associations 

• APACE

• Avon Network Centre

• Avon River Management Authority (ARMA)

• Australian Association for Environmental Education (AAEE)

• Birds Australia

• Cockburn Wetlands Centre

• Department of Conservation and Land Management (CALM)

• Ecoplan

• Environmental Weeds Action Network

• Fisheries Western Australia

• Frogwatch CSIRO

• Gould League

• Herdsman Lake Wildlife Centre

• Institute for Earth Education

• Men of the Trees

• Peel-Harvey atchment Support Group

• Perth Zoo Education Centre

• RGC Wetlands

• Ribbons of Blue

• Science Teachers' Association of Western Australia (STAWA)

• Swan Catchment Centre

• Tammin Alcoa Landcare Education Centre

• WAMuseum

• WA aturalists

• Water and Rivers Commission (WRC)

• Water Corporation

• Wildflower ociety of WA

• York Tourist Bureau



Catchment groups within the Swan-Canning system 

CATCHMENT 

Bayswater Integrated Catchment Management (BICM) 1991 

Swan Working Group (Swan Catchment Council) 1995 

{coordinating group for the Swan-Avon ICM Program 
in the Swan-Canning catchment) 

Canning Catchment Coordinating Group 1995 

Litoria Catchment Care Group 1995 

Bennett Brook Catchment Group 1995 

Upper Canning/Southern-Wungong Catchment Team 1996 

Ellen Brook Integrated Catchment Group 1996 

Bannister Creek Catchment Group 1996 

Blackadder Woodbridge Catchment Group 1997 

Jane Brook Catchment Group 1997 

Claisebrook Catchment Group 1997 

Belmont Catchment Management Group 1998 

Helena River Catchment Group 1998 

Gingin Land Conservation District Committee 1984 

Wooroloo Brook Land Conservation District Committee 1989 

Chittering Land Conservation Disrricr Committee 1991 

North Swan Land Conservation District Committee 1997 



Integrated Catchment Management (ICM) 

ICM is the process of coordinated planning, use and management of water, land, vegetation and ocher natural 

resources on a river or groundwater catchment basis. It involves the whole communi ty of the catchment 

including landholders, businesses, residents, local government and state agencies. 

Swan Catchment Centre 

The Swan Catchment Centre was establi hed in 1995, in response co community requests co provide support 

co ICM groups. The centre i open to everyone and is a place where you can find information and get advice 

on environmental issues in the wan Catchment. I provides a place for the community to work together with 

Government and Local Government. 

Getting in contact 

Some catchment groups m the metropolitan region have employed coordinators who are involved in 

implementing catchment management activities. Carchment group may be able to as ist teacher in 

implementing some of the activities contained in the education kit. Teachers are encouraged co contact their 

local catchment group coordinator (or chairperson) if they are interested. Contact detail for catchment groups 

are available from the Swan Catchment Centre on (08) 9221 3840. 






