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Introduction: Taking Action

In Australia in recent years many people, governments and

organisations have taken action to help improve our

environment. Improved environmental laws have reduced

the amount of industrial pollution being discharged into

waterways and the recycling of paper and plastics is

reducing the amount of waste dumped in landfill sites.

However we still face some huge environmental challenges

such as the rising salinity of farmland and waterways and

the potential loss of many native plants and animals. We all

have the opportunity to take action and make changes to

our lives to halt the degradation of our environment.

The decade of Education for Sustainable Development

(2005- 2014) provides a focus for individuals, schools,

private enterprise and governments to work towards

sustainable development. In essence, this means that our

work, school or home will function so that natural

resources such as air, water, soil and biodiversity are not

degraded. Once sustainability is achieved, our environment

will be maintained for present and future generations.

Teachers have a great opportunity to help educate society

about the importance of taking action to sustain our

environment.

When planning an environmental education program,

teachers need to ensure that there is an opportunity for

students to take action to work towards sustainability.

Students may recycle classroom waste, remove litter from a

local creek or plant native trees, shrubs and grasses to

attract native animals to the school grounds.Taking action

enables students to make a difference to our environment

and engenders in them a sense of custodianship.Taking

action is also an important learning tool that enables

students to further explore concepts introduced in the

classroom.

Schools play an important role in developing the

environmental awareness of students as well as the wider

community. A school recycling program is a great way to

encourage students to recycle at home.With this in mind, it

is important for schools to be a model of environmental

sustainability. Achieving sustainability will take time, but it is

something that all schools should work towards. For more

details refer to topic 2:Taking action towards a sustainable

Provide opportunities for student action

Schools and teachers as role models for
society

school.

Within schools it is the individual teachers who play a vital

role in mentoring students to become environmentally

aware citizens.The best way to set this example is for

teachers to make changes to their own life and work

towards sustainability.Topic 1:Taking action towards

personal sustainability outlines a simple way for us all to

work towards sustainability by setting small environmental

goals to achieve each year.

This folder aims to provide teachers and the wider school

community with a broad range of options for taking action

to work towards sustainability. Folder 4: taking action

addresses the following:

Working towards sustainability

Monitoring the environment

Landscape restoration

Water conservation

Pollution prevention

Pest management

Threatened species management

This folder is available online at:

http://www.onkaparinga.net/education/connections.shtml

In this folder

About Catchment Connections

To encourage and enable future generations to appreciate

and protect South Australia's precious waterways,

Catchment Water Management Boards across Australia

fund and implement a range of activities designed to inform

and raise awareness both, in schools and the wider

community.The Board's activities are funded by the

catchment environment levy which is collected by councils

from landholders and irrigators in each catchment board's

area. Catchment Connections is the new resource package

for schools in the Onkaparinga Catchment Water

Management Board's area and is the result of integrating

the resources of two board-funded programs: Onkaparinga

Waterwatch Network (OWN) and Catchment Care.

Based at Woorabinda Environment Centre in Stirling, OWN

was established in 1993 as part of a national initiative to

raise community awareness of the importance of

maintaining healthy waterways.To achieve this, OWN

develops education programs and encourages local people

to involve themselves actively in the protection and

management of waterways and catchments.

The Waterwatch program involves people from throughout
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the community including school groups (years R-12),

community groups (such as Friends of Parks groups) and

landholders living within the catchment.

The OWN school program helps teachers to deliver a

variety of water related issues through dynamic and

interactive 'hands on' learning both in the classroom and

out in the field.These include: frogs, fish, wetlands, macro

invertebrates, catchment health, water, monitoring and

stormwater issues.

OWN manages the Woorabinda Environment Centre at

Stirling where school groups can study first hand some of

the native plants and animals of the Onkaparinga

Catchment.The centre also provides resources such as

guest speakers for interested community groups and

assists with inquiries from the general public.

The water quality monitoring program assists schools,

community groups and landholders to monitor more than

120 sites across the catchment. 55 monitoring groups

participate in the program, surveying their respective sites

up to six times each year. A range of parameters are

monitored including: salinity, pH, temperature, turbidity,

nitrates and phosphates. After recording the data in the

Waterwatch Australia, database the information is

interpreted and discussed among the participating groups.

The Catchment Care program assists school and

community groups to carry out revegetation projects. In

addition to organising planting days and workshops on

topics such as plant identification and seed propagation,

the Catchment Care Officers help groups to: understand

the benefits of revegetation, identify appropriate sites, liaise

with landowners to obtain permission for planting, access

management and technical support and facilitate

applications for funds.

Although the program started only in 2000 it has achieved

great success and now involves 25 community groups.

Practical skills, experience, and knowledge derived from

the Catchment Care program have been used to develop

resources that are incorporated into the Catchment

Connections resource.

Catchment Connections provides educators with a

comprehensive package for delivering the following key

learning themes:

1. understanding catchments

2. understanding ecosystems

3. human impacts on catchments

4. taking action.

Much of the information and activities within Catchment

Connections is locally relevant, providing many

opportunities for educators to use school grounds, natural

areas and the wider local catchment in environmental

education.Whilst many lessons about the natural

environment can be performed in the classroom, it is

recommended that educators use Catchment Connections

as an opportunity to go outside and use school grounds or

natural areas wherever possible.

Appendix A provides a table of contents for the entire

Catchment Connections package. It includes SACSA links

and is a useful tool for planning the curriculum.

The first three columns of Table 1 list: the key learning

themes, topics associated with those themes, and a

suggested activity.

To further assist in curriculum programming, the next four

columns indicate what supporting information is provided

in the manual and whether an education officer should be

requested to attend.

The last three columns list subject areas and strands

contained within the SACSA framework which can be

linked to these activities.

The learning themes are listed in a sequence designed to

optimise understanding of progressively complex

disciplines; however educators may wish to modify or

expand activities to suit particular year levels and classes.

Activity sheets for students are clearly labelled.

Some activities make reference to webpages or other

sources of information. Further information can be

accessed on the Water Learning and Living and Catchment

Care sections of the www.watercare.net webpage.There is

also a range of resources, available for loan from the

Waterwatch and Catchment Care resource libraries.

The material for this folder has been collated and written

by:

Caroline Dorr (Catchment Care) and

Matt Cattanach (Onkaparinga Waterwatch Network)

Waterwatch and the Catchment Care team would

appreciate any comments, feedback or further activity

suggestions which can be shared with other schools. Please

send comments to:

Authors
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1. Taking action towards personal
sustainability

Concepts

Getting started

Identifying environmental problem areas

Completing an environmental audit

�

�

�

�

We all need to take responsibility to improve our

environment

Completing a personal environmental audit is a great

way to find out what you can do to work towards

sustainability

Set yourself environmental goals and work to achieve

them

Your environmental footprint is a measure of the

amount of land required to maintain your lifestyle

“There are too many environmental problems.” “I can't

make a difference on my own.” “Nobody else cares about

the environment!” “Why should I give up my quality of life if

others don't?” These are all common reasons why people

avoid taking action to help the environment. However,

taking action to help the environment can be as simple as

making small changes to your daily routine. Educators who

work to reduce their own impact on the environment

provide a good example to their students.

To find out how you can reduce your impact on the

environment, you can complete an environmental audit. An

environmental audit is a quick questionnaire that asks you

questions about your daily routine. Audits can be used to

investigate your water use, electricity use, or the general

environmental performance of your home.Try some of the

audits that are listed in the resources section of this

chapter. After completing an audit you can find out ways

that you can reduce your impact on the environment.

One of the simplest environmental audits has been

included with this chapter and comes from the

Onkaparinga Catchment Water Management Boards web

site:

This water use audit will help you determine ways that you

can reduce water use around the home. Detailed

instructions are provided with the audit which takes about

http://www.onkaparinga.net/downloads/water_audit

.pdf
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one hour to complete. In brief, this audit asks you a range

of questions about your water use around the home.As

you answer each question you add up your score. If you

scored less than the maximum then you can read through

the 'Water smart actions' to identify the steps you can take

to reduce your water usage and protect the environment.

Once you have identified those goals on which you would

like to improve it is time to take action.

The most important part of environmental awareness is to

turn it into action.This can be as simple as using the results

of your environmental audit to set between 5 and 10

environmental goals to achieve over the next 12 months.

Environmental goals can be simple statements such as the

following:

fix all the leaky taps in my house

buy and install a water saver shower head

Set your goals and work to achieve them.This simple

process will reduce your impact on the environment. As

you set new environmental goals each year, you will come

closer to living sustainably.

When browsing some environmental audit resources you

may see the term environmental footprint.An

environmental footprint is the amount of land needed to

sustain your individual lifestyle indefinitely. People that

consume more resources will have a larger environmental

footprint.Aim to reduce your environmental footprint and

you will help to improve our environment. More details on

environmental footprints can be found a:

Visit the planet slayer web page:

Students can use this

environmental audit web page to calculate their

greenhouse environmental footprint. Students can use

the results of this audit to set environmental goals for

the coming year. At the end of the year encourage

students to evaluate their progress and to set new

goals for the following year

Personal action

�

�

�

� use an egg timer to help limit my showers to 5 minutes

Environmental footprint

http://www.abc.net.au/science/planetslayer/greenho

use_calc.htm

http://www.abc.net.au/science/planetslayer/gree

nhouse_calc.htm

Lesson ideas

1.1
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1.1

�

�

�

Ask your students to complete the home water audit

at:

Students can complete the eco spider web activity

( included in this chapter. This

is a simple family environmental audit activity that

involves graphing answers on a web shaped graph. A

large web indicates that the student has an eco friendly

family. Students should consider a range of ways to

increase their ‘Eco spider web’.

Students can use their water audit results to come up

with 5 goals for their family to save water.Ask them to

work with their parents to develop the water saving

goals and then at the end of the year get them to

report back to the class on how their water saving

goals are going.

Greenhouse environmental footprint website that would

be fun for kids.Warning, there are exploding cartoon pigs

on this site.

An online ecological footprint calculator from the EPA in

Victoria. Find out how much of the earth you use to

sustain your life.

Earth Aware, personal environmental audit software.

Download this freeware version of this environmental audit

program and find out your environmental rating.This

program will help you identify areas of your lifestyle that

are impacting on the environment and provide you with

suggestions to improve your behaviour.You can complete

this as a program on your computer.The software is free

to individuals, but schools should pay the licence fee.

Home water audit to find out how water efficient your

home is. Downloadable paper version.

The AGL home energy use Audit. Full of tips to save on

energy bills and help the environment.

http://www.onkaparinga.net/downloads/water_a

udit.pdf

http://www.abc.net.au/science/planetslayer/greenho

use_calc.htm

http://www.epa.vic.gov.au/Eco-

footprint/Calculator.asp

http://www.donlotter.com/earthaware.html

http://www.onkaparinga.net/downloads/water_audit

.pdf

http://www.agl.com.au/content/athome/energy_advi

ce/sa/index.html

How sustainable are we?)

Recommended resources



How is our 
energy use?
We 
□  use compact fl uorescent lights wherever we 

can
□  turn off lights and appliances at the wall when 

not in use
□  buy ‘energy star’ rated appliances
□  do not heat our home above 20°C or cool it 

below 25°C
□  don’t heat our hot water above 60°C
□  don’t use a second refrigerator
□  dry washing outdoors, not in an electric dryer
□  use hand tools rather than power tools in the 

workshop
□  have a solar hot water system OR 

have solar PV panels and generate 
our own solar electricity

How is our 
indoor water use?
We 
□  have a dual fl ush toilet
□  have a low fl ow head in our shower
□  reuse suds for several loads of washing
□  reuse greywater from the bathroom and 

laundry
□  save and use cold water that arrives before 

hot water gets to the tap
□  turn off the tap while brushing teeth
□  turn off the shower between getting wet and 

rinsing off
□  fl ush the toilet with rainwater or 

recycled water
□  have a rainwater tank big enough to 

supply all our water needs

How do we care 
for the health of 
wildlife in the garden?
We 
□  grow only native or food producing plants
□  have trees high enough for birds and animals 

to be safe
□  have shrubby, undisturbed areas in the 

garden with plenty of cover
□  have plants that attract native honey eating 

birds
□  have fences that allow small wildlife such as 

lizards to pass through
□  do not have a cat or our cat is always 

confi ned to a cat run
□  do not have a dog or our dog is confi ned to a 

restricted area
□  practise organic gardening with no artifi cial 

pesticides
□  use compost, not artifi cial fertilisers 

in our garden

How is our use of 
fossil fuel in 
transport and motors?
We 
□  have only one car in the family
□  do not have a car with more than a 2L engine 

capacity
□  have a hybrid petrol/electric car OR put 

biodiesel fuel in our car
□  carpool with friends or neighbours to share 

car trips
□  use walking or cycling for shorter trips eg to 

school
□  use public transport whenever possible
□  do not use a car for commuting to work
□  take holidays in our home state rather than in 

distant places
□  use non motorised garden tools 

for mowing, trimming, digging and 
mulching

How is our 
local community involvement?
We 
□  know our immediate neighbours’ names
□  visit our neighbours’ homes
□  help our neighbours out
□  swap garden plants, produce and knowhow 

with our neighbours
□  share family activities with invited friends and 

neighbours
□  are involved in local sports or other club 

activities
□  are part of a local social community 

eg church
□  do volunteer work in the community
□  use our local library

How is our
outdoor water use?
We 
□  use only rainwater or recycled water for the 

garden
□  have no lawn or do not water the lawn
□  have a garden specially designed for low 

water use
□  only water the garden when needed, not on 

an automatic timer
□  do not use water features for decoration eg 

fountains, fi sh ponds
□  do not have a swimming pool
□  wash the car with a bucket and rinse with a 

trigger hose only
□  wash the car on the lawn so the water is not 

wasted
□  do not use a hose instead of a 

broom for sweeping driveways

How is our 
generation of waste?
We 
□  try to buy stuff we need rather than stuff we 

only want
□  try to buy stuff that has less useless 

packaging to throw out
□  try to make things last as long as possible 

before being replaced
□  don’t discard things for reasons of ‘fashion’ 

only
□  try to reuse discarded articles for other 

purposes wherever we can
□  sort our waste for recycling
□  compost food waste from the kitchen and use 

it in the garden
□  compost green waste from the garden to help 

improve the soil
□  put garden green waste in a special 

wheelie bin for collection

How is our 
local self sufficiency?
We 
□  grow and use our own vegetables
□  eat fruit from our own fruit trees
□  swap fruits and veggies with neighbours when 

we have extra
□  dry or preserve extra fruit and veggies to eat 

later
□  feed food scraps to chickens to get eggs or 

meat
□  participate in a local food co-op
□  buy local fruits and vegetables in their natural 

season only
□  have a regular direct order of fruit 

and veggies from local growers
□  practise principles of permaculture

How sustainable are we?

Being sustainable means living 
in a way that doesn’t destroy the 
environment for other animals, 
plants and future generations.
Now you can have fun and measure 
how eco friendly your family is using 
the eco spiderweb. 

The bigger the spider 
the better!

How eco friendly is your family? Look in the eco web to fi nd out!

Hey kids! Did you know that at home and school and with every activity, 
we have an impact on the environment? 

your score

your score

your score

 Check out 
these questions 

applies to your family. 
Count the number of ticks 

to give you a score for 
each section.

1

your score

your score

your score

your score your score

Eco Voice Subscribe to Eco Voice! Contact us at admin@ecovoice.com.au



How sustainable are we?
How eco friendly is your family? Look in the eco web to fi nd out!

At home and school and with every activity, we have an impact on the environment 

Here’s an example of a spiderweb 
plot with a set of scores fi lled in:
□  Energy  6
□  Indoor water  4
□  Outdoor water  7
□  Waste  8
□  Local self-suffi ciency 3
□  Wildlife  9
□  Fossil fuel  5
□  Community involvement 7

Talking about the reasons for the differences is a good way to learn 
new tips on how to reduce your impact on the environment, and how 
to help build a stronger, healthier and more sustainable community.

You can make your own eco web to 
measure anything you like. Just write 
some questions in several categories 
and make sure your web has an arm for 
each category. For example, you can 
go to an area and count birds, plants, 
insects and mammals.

For an electronic copy of this survey, contact Elizabeth Heij of CSIRO Sustainability Network Elizabeth.Heij@csiro.au. 
To fi nd out more about the Sustainability Network, see www.bml.csiro.au/sustnet.htm.

10

8

6

4

2

Energy

Indoor 
water

Outdoor 
water

Waste

Local
self-sufficiency

Wildlife

Fossil 
Fuel

community 
Involvement

Bigger is better!

If your spider is quite small, think about 

what you can do to make it grow.  Look at the 

questions and think about what changes you 

could make straight away. Some things might 

take more time. Try doing the survey again 

in 3 weeks or 3 months, and see how your 

spider has changed!

Image ©Ecoway

A big area on your eco web means you’ve put in a big eco effort!

 Link up 
and 

colour in your ‘impact 
shape’ or spider so you 

can compare it with 
the shapes of your 

friends. 

3

Enter your 

section as a dot 
along the appropriate 
arm of the ‘spiderweb’ 

plot. 

2

Survey by the CSIRO Sustainability Network

Hey kids! Become an Eco Reporter!
The Challenge
Report on what 
your school, class or 
community has been 
doing to help the 
environment. Tell 
why this is important 
• Maximum 250 
words plus photos or 
drawings

The Prizes
Publication of state, territory 
or region winning report 
in Eco Voice Newspaper! • 
Winning schools/groups receive 
subscription to Eco Voice 
worth $250 • When report is 
published, each student in 
winning class/group receives 
a free copy of that issue • 
Certifi cate of Achievement

Guidelines
Primary/Secondary school students, 
Scouts and Guides only • One entry 
per class/group • Format by students 
with 250 word limit. Email photos 
or drawings - jpeg or tif at 300dpi • 
Winners published in the following 
issue of Eco Voice Australia and New 
Zealand’s Environment Newspaper

www.ecovoice.com.au      Send your entries to news@ecovoice.com.au at the beginning of each month

Eco Voice

The Environment Newspaper
Australia and New Zealand

1 year subscriptions (11 issues): $45 for three copies each month OR $250 for class set of 25 copies. admin@ecovoice.com.au

Design©Eco Voice Newspaper. First printed in Issue 16, 2005
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1.2

2. Taking action towards a
sustainable school

Concepts

Sustainable schools

The school environmental committee

Environmental auditing of the school enables staff and

students to identify areas of environmental concern around

the school grounds

A school environmental management plan helps

provide a focus for environmental activities around the

school

An environmental committee can coordinate the

school's environmental activities .

�

�

A sustainable school is a place of learning that functions so

that resources such as air, water, earth and biodiversity are

not degraded.A sustainable school would have a good

recycling program, would not produce stormwater

pollution and might have a native garden to encourage bird

life to the area.

The South Australian State Government is encouraging

schools to work towards sustainability, through the

Sustainable Schools Program. From 2005 resources from

this program will be made available to all schools in South

Australia.

The following chapter briefly outlines some organisational

tools to help schools work towards sustainability.

The following are important components of a sustainable

school:

a strong environmental education program

a school environmental committee

a school environmental management plan

yearly environmental audits conducted around the

school.

Although a school environmental committee could take on

many forms, its role usually includes the following:

coordinating school wide environmental audits, collating

the results from the audits, deciding on priority actions to

improve the school environment and organising and

coordinating environmental actions. Students, parents and

non teaching staff participation on this committee would

assist in making inclusive decisions about the future of the

school.

�

�

�

�

Environmental auditing in schools

School Environmental Management Plans

Environmental audits help to identify environmental

problems around the school grounds.They can be carried

out by students, teachers and other school staff.The

auditing process is briefly described in chapter 1, however

the main idea of an audit is to walk around the school and

survey a range of relevant information.Auditing provides

information to the environmental committee so that the

schools environmental problems can be tackled in a

coordinated manner. Several environmental audit tools are

listed in the resources section of this chapter.

There is no standard method of writing a school

environmental management plan (SEMP). However, most

plans would list some of the school's environmental

problems and solutions to these problems. Several

examples of school environmental management plans have

been included in the resources section of this chapter.

In brief the process of developing a SEMP involves:

(1) Setting up an environmental committee

(2) Carrying out an environmental audit on the school to

investigate components such as pollution, biodiversity,

resource use and waste production.

(3) Using the audit results to identify environmental

problems around the school

(4) Setting goals for improving the school environment

(5) Taking action

(6) Evaluating progress by carrying out annual audits.

(7) Setting new environmental goals each year based on the

latest environmental audit results.

School environmental management planning kits are

currently being created by Department of Education and

Community Services staff, and will be available from mid

2005.

Your class could carry out an environmental audit of your

school. Students could work in groups to investigate

separate parts of the school ground. The types of

information that students can collect in their audit includes

the following:

Biodiversity:

Bird species

Plant species

Bug species

Lesson ideas

�

�

�
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1.2

�

�

�

�

�

�

�

�

�

�

Types of frogs

Weeds

Waste:

Where is litter a problem in the school grounds?

Can general classroom waste be reduced, reused or

recycled?

What happens to organic waste produced at the

school?

School Resources:

Are there any leaky taps in the school?

Are the school gardens mulched?

Are water and energy saving strategies considered

when planning works on school grounds and buildings?

Are lights turned off when not in use?

Are computers switched off when not in use?

Developing a school environmental management plan

(SEMP) an Environmental Resource Program for Students

in the middle school years, Minerals Council of Australia,

Cost $22.00

Also available, free 1.5 hour workshops

Contact: Education Program SA chamber of mines and

energy:

Ground Floor

4 Greenhill Rd

Wayville 5034

email: education@resourcessa.org.au

ph 8373 9600 fax 8373 9699

A great resource that explains to students how to walk

through their school and conduct an environmental audit.

Also allows students to calculate the environmental

footprint of their school and to identify ways to reduce the

environmental footprint of their school.

The school environmental management plan for Millbank

Public School, NSW

Environmental Audit results and action statement for

Millbank Public School, NSW

The school environmental management plan for

Kemblawarra Primary School, NSW.

Recommended resources

www.resourcessa.org.au

http://www.powerhousemuseum.com/ecotude/inde

x.asp

http://www.millbank-

p.schools.nsw.edu.au/our_environmental_managem

ent_pla.htm

http://www.millbank-

p.schools.nsw.edu.au/environment%20report.htm

http://www.schools.nsw.edu.au/learning/yrk12focus

areas/environed/semp_01_05.php

http://www.curriculumsupport.nsw.edu.au/enviroed

/index.cfm?u=4&i=73

http://www.observhill-

e.schools.nsw.edu.au/eepolicyindex.htm

This site produced for schools in NSW provides a

proforma for an SEMP.This could be used as a guide in the

meantime while the South Australian Resources are being

developed.

This website is from an Environmental Education Centre in

NSW.The website gives some advice to schools wishing to

develop and write an environmental management plan.

Advice on carrying out environmental audits is also

included with some examples of environmental audit

reports from a range of schools.
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3. Monitoring vegetation

Concepts

A quick word on monitoring the land ....

Why monitor vegetation?

�

�

Monitoring vegetation allows us to detect changes in

plant diversity and weed abundance over time

There are many reasons and methods of vegetation

monitoring.

It is important to acknowledge that there are normal

changes occurring in the natural environment over time.

An area of bush in the middle of summer could give the

impression of having very little diversity in ground flora,

however the following spring a flush of lilies and orchids

could appear. Similarly, one may look at a watercourse in

the middle of winter and think that all of the reeds are dead

and there are no frogs. However many reeds go dormant

and frogs become inactive over the colder months only to

reappear the following spring. Things are not always as they

seem!

These issues make local knowledge and monitoring the

environment over a period of time very important.

Vegetation monitoring allows us to discover the number of

both native and feral species as well as the density of each

species in a particular area. Repeated monitoring of the

same area over time eg two years, may allow us to see

changes such as the disappearance of local native plants or

the invasion of a particular weed. From this information

appropriate management actions can be performed. For

example, if monitoring vegetation showed that a particular

weed is expanding its range, obviously it poses a more

serious threat than feral plant which is not spreading at all.

This information allows the land manager to make an

informed decision to prioritise that particular weed for

removal.

Surveying plants is generally much easier than surveying

wildlife, because plants stay still. There are several

techniques which could easily be performed by students.

Transects are performed by running a tape measure along

the ground for approximately 50 m and recording the

Lesson ideas

Transects

plants which occur within 30 cm either side of the tape

measure. Students could be split into groups and each

group monitor only a 3 metre length. Alternatively, each

group could learn 3 plants and record only their 3 plants

for the entire length of the tape measure. Transects should

be repeated in nearby areas to record a true representation

of the species present (total number of species present)

and the density of each species (how many times that

species occurs in the area). Data could be collected on a

record sheet with plant species listed down one axis and

distance intervals recorded on the other e.g. 50 cm blocks.

Students could then record the number of times that plant

occurs in that 50 cm interval. This information can be

simply graphed to show the distribution of one or several

plants along the transect.

Quadrats are the most common means used by botanists

to monitor plants. Depending on the type of vegetation,

quadrats may range in size from 0.025 m for algal and

lichen communities, 0.25-16m for grassland, tall herb and

shrubland and 400 -2500 m for monitoring trees in

woodlands and forest.

Measuring a 2 m by 2 m (4 m ) square will give a neat area

for monitoring vegetation. In a bushland area students

could record all species present or just record the number

of different plant species they see. This quadrat process

could be repeated on the school oval or roadside and the

data compared. Students can make their own conclusions

about which areas have more biodiversity and what the

implications of building development might be.

An alternative to biodiversity monitoring is to classify the

height of each plant in the quadrat or transect into groups

eg 0-50 cm, 50 cm-150 cm, 150 cm-3 m and over 3 m. The

total number of plants in each group can be recorded in a

graph (Figure 1) to demonstrate the number of plants

Quadrats

2

2

2

2
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occurring as ground flora, understorey, mid storey or tall

trees. From this information, students may be able to draw

conclusions about the management of areas with high plant

diversity at ground level and consider what the impacts of

activities such as bushwalking, bike riding or grazing might

be.

Folder 2: , fur

and feathers provides a simple activity in monitoring

the availability of plant resources to animals.

Folder 2: Plant identification charts

Folder 2: Vegetation Associations of the Onkaparinga

Catchment Area - map of the different vegetation types

across the catchment area.

Further to this the height structure of a weed-free section

of bush can be compared to a weed-infested section of

bush. Students can observe how the height structure is

changed by weeds (Figure 2). Implications of these sorts of

changes include loss of indigenous species of ground flora

caused by shading and resource competition. Extra weeds

through the mid-storey provide higher fuel loads for

bushfires and extra habitat to feral birds which can out-

compete native birds.

Recommended resources

�

�

�

Chapter 9: Buds, flowers and fruit for insects



always grow on red-brown earths over limestone which is

very alkaline and therefore do not grow well in acid soils.

Plants from acid quartz in the Adelaide hills will not grow

well in alkaline soils.

Perform a soil pH test. Basic soil pH test kits are available

from most nurseries and hardware stores.

Take the soil to be tested from where the plant feeder

roots are most active. A chemical is added to the soil

sample, a powder applied to the surface of it and the

colour the powder turns is compared with those graded

on the colour chart. The test should be repeated several

times for accuracy.

The ideal pH for most garden plants is between 6 and 7. If

the pH deviates too far either side of these measurements

plants will not be able to absorb essential trace elements,

even if they exist in the soil. Soil chemistry only makes

them available to the plant within this small range. That is

why it is so important, if plants are to be healthy, that the

soil pH is correct.

Acid soils with a pH of less than 6 commonly have

deficiencies in:

Calcium

Magnesium

Phosphorus

Potassium

Molybdenum.

Acid soils with a pH of less than 4 commonly have toxic

amounts of:

Aluminium

Manganese.

Alkaline soils with a pH of more than 7 the following

nutrients may be unavailable:

Iron

Manganese

Zinc

Copper

Boron.

Lesson ideas

Monitoring soil with students

�

�

�

�

�

�

�

�

�

�

�

�
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2.4

4. Monitoring the soil

Concept

Testing for organic matter

Testing soil pH

�

�

Soil pH affects the uptake of nutrients and trace

elements of garden plants and native vegetation

Plants are adapted to the soil types and conditions they

have evolved with in their country or location of origin.

The amount of organic matter in soils provides an

indication of how much nutrients are available to plants.

Many South Australian soils are low in nutrients and many

of our local native plants are well adapted to these

conditions. Some local native plants are sensitive to

increased levels of organic material, particularly when

nutrient levels of Phosphorous (P) rise.

On the other hand, most of the vegetables we grow

require rich soil high in Nitrogen (N) and Phosphorous.

Rich soil will have a greater proportion of organic matter

to sand.

The amount of organic matter in soil can be measured very

simply. Take a sample of soil from about 10 cm down, and

place it in a jar, approximately 500 ml of soil is more than

enough. Fill it with water and shake vigorously and let it

stand overnight. The material will settle leaving the

heaviest material, like sand, settling at the bottom leaving

the lighter organic material on top.The distinction is usually

very clear with the coarse organic material at the top and

the fine material at the bottom. It can be interesting to

compare different sites to see which ones have more

organic matter.

pH is a measure of the acidity and alkalinity of the soil using

a scale from 1 to 14; where 7 is neutral, less than 7 is acid

and greater than 7 is alkaline. Fresh, clean water is neutral

with a pH of 7, lemon juice is very acid with a pH of 2.6

and baking soda is very alkaline with a pH of 8.5.

It is important to remember that pH is a logarithmic scale,

so the difference between a pH of 7 and a pH of 6 is ten

times the acidity, between 7 and 5 is a 100 times the acidity

and between 7 and 4 is a 1000 times the acidity. pH is used

as an indicator of the availability of other nutrients in the

soil.

Plants vary in their desired pH range and this is to do with

the pH of the soil type they evolved in. For instance, plants

from the plains area of the Onkaparinga catchment almost



Recommended resources

Resources for further environmental testing

Your local hardware store can assist in the provision of

basic soil testing equipment which is inexpensive and easy

to use.

Information on soil conditions affecting soil health across

Australia.

Information on different soil types and their relevance to

garden health

Air quality is an extremely important issue, particularly in

the urban context where humans are at risk of respiratory

problems caused by polluted air. While it is beyond the

scope of Catchment Connections to provide a

comprehensive summary of air quality, there are programs

available in this state. Of particular note is the

program which offers:

Professional development opportunities for teachers

Regular Airwatch events involving schools

Use of equipment including dust tracks, air testing kits

and weather stations

http://www.clw.csiro.au/education/soils/index.html

.

http://www.environment.act.gov.au/yourenvironme

nthwp/gardensoils.html

Excellent information about the functions, origins and

inhabitants of soil

Http://www.landcareaustralia.com.au/infolinks.asp?Is

sueID=32

Airwatch

�

�

�
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Monitoring the soil
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Topic 4 -Monitoring the

soil

2.4.1

Sand The largest soil particles 0.02mm - 2mm

Silt Smaller particles of the parent rock 0.002mm - 0.02mm

Clay The smallest soil particles Less than 0.002mm

Texture is the estimate of the amounts of sand, silt and clay in a
soil. The mineral part of soil (as opposed to the organic matter
in soil) is the result of the breakdown of rock particles into sand
and silt. The size of these particles determine the texture class
of the soil. We often describe soils depending on the texture
class they come from.

are the coarsest or lightest of soils. Sand is sometimes described as light,
fine or coarse. Sandy soils feel gritty.

have a fairly even mix of sand, silt and clay. Their feel can be described as
smooth or silky or perhaps greasy if there is plenty of organic matter present.

comprise more than 35% clay particles and are referred to as fine textured
or heavy soils. Clays can be described as light, medium or heavy. Clay soils have a
plastic feel when molded.

When soils are named, the dominant texture class comes last in the name. For
example ‘sandy loam’ is a loam with a high sand content.

Sands

Loams

Clays

Naming soils

Name a location in the landscape eg river, beach, swamp, where you might find:

Sand...................................................................................................................................

Silt ......................................................................................................................................

Clay.....................................................................................................................................
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2.4.1

Preparing a sample
Topsoil and subsoil (deeper than 20cm) should be assessed separately. Topsoil will
often have more organic matter such as twigs, roots and leaves which should be
removed as much as possible. Stones should also removed from both samples.

1. Take a sample of soil that has been crumbled and crushed,
sufficient to fit comfortably in the palm of your hand.

2. Moisten the soil with water, a little at a time.
Knead the soil until it forms a ball 3 - 4.5 cm in
diameter, or about golf ball size. Knead it until the
ball just fails to stick to your fingers, adding more
water if needed. The ball of soil should not be
saturated (water dripping out) or too dry (still a bit
dusty, lumpy and hardly wet at all).

3. Continue kneading and moistening, if
necessary, until there is no apparent change in the feel of the
ball; this usually takes 1 to 2 minutes.

4. Look at the way the ball holds together by squeezing the
moist ball in your hand. Knead the ball for a further minute.
Assess the feel as you knead it. Rub the soil between the end

of your thumb and forefinger to detect grains of sand.

6. Press the soil between your thumb and side of forefinger, and squeeze it to
make a thin continuous ribbon about 2 mm thick until it
breaks of its own accord. Alternatively, roll the soil between
your hands to make a worm shaped segment.

7. Measure the length of the ribbon. Repeat this ribboning
test a few times to obtain an average
length of the ribbon.

8. Try to roll it into a rod 8 - 10 mm
thick. If it makes a long rod, see if the rod can form a ring
without cracking.

9. Place the ball between thumb and forefinger and squeeze,
and try to push the ball apart by sliding your thumb across it. You should be able
to assess the soil's texture by how well the ball sticks together, its feel, and the
length of a ribbon before it breaks off. Clays can be assessed by how well they
stick together, and the ease of making a rod and forming a ring. The table below is
your guide to assessing texture into the sixteen different groups.

be



After you have assessed your soil into one of the texture class, you can check it
and estimate the percentage of sand, silt and clay by using the soil classification
chart below.

What class of soil do you have?..............................................................................

........................................................................................................................................

Source: Lindsay Evans, NSW Agriculture, Deniliquinhttp://www.dlwc.nsw.gov.au/care/soil/soil_pubs/pdfs/soiltexture.pdf

2.4.1
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Approx.

ribbon

length

(mm)

Coherence (the

way the ball

holds together)

Feel and other features of a

moist ball of soil

Approx. %

clay

Texture

class

Nil Nil Gritty feel, sand grains adhere to

fingers, cannot be molded

Less than

5%

Sand

5 Very slight Gritty, medium size grains felt,

cannot be molded

5-10% Loamy

sand

15-20 Slight to just firm Gritty, dominant sand grains are

medium size and visible

10-20% Sandy

loam

Approx 25 Spongy to firm Smooth spongy feel, greasy if

organic matter present, ball easy

to manipulate, no obvious

sandiness

About 25% Loam

25-40 Strong Sandy to touch, medium sand

grains visible within fine matrix

20-30% Sandy

clay loam

40-50 Strong Smooth plastic feel, no obvious

sand grains

30-35% Clay loam

50-75 Firm to strong Plastic feeling and smooth, easily

molded and rolled into a rod

35-40% Light clay

85-100 Strong Plastic and smooth, handles like

plasticine, rod forms a ring

45-55% Medium

clay

More than

100

Very strong Plastic, like firm plasticine, rod

forms a ring without cracking

More than

55%

Heavy

clay
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2.5

environments and the reluctance of animals to stay still or

be completely habitual will always lead to inaccuracy. In all

cases, sampling should be repeated many times to improve

the precision of population estimates.

Home range and territories of an animal are often

measured by fitting an animal with a radio-transmitter

which is detected remotely by a receiver and directional

aerial. This technology has been used to map the

movements of seals and sharks as well as koalas on

Kangaroo Island. Changes in the size of home ranges or

territories are likely to correlate with habitat quality, with

smaller home ranges usually occurring in areas of better

quality habitat.

All trapping, handling and tagging of vertebrates is subject

to approval by Animal Ethics Boards to ensure the welfare

of animals.

It is amazing how many tiny insects live in a small patch

of lawn. A simple way of showing this is to vacuum a

small patch of lawn (square metre) with an empty dust-

buster. Empty the contents into a white tray and count

how many bugs have been collected. From this,

estimate how many bugs would be living in a suburban

patch of lawn or the entire school oval. Discuss what

these bugs might be doing in the grass and how they

contribute to the local ecosystem. This might include;

eating grass, eating other smaller insects, assisting in the

composting process of dead grass, soil building,

providing food for other insects and animals such as

birds, aerating the soil.

Pit fall traps for insects:Take a class out and dig a series

of holes deep enough to fit a glass jar or plastic cup

inside, one hole per four students would be sufficient.

The cup or jar should sit flush with the soil surface

with no gaps around the edges. Check the traps every

48 hours and have students record the actual species,

draw, or make up names for their captives before

carefully setting them free. Traps will likely collect up

to 5-10 different species over a couple of days. Try

setting traps in two different areas such as the school

oval and a bush garden and see if the variety of insects

caught varies at all.

Note: Do not set and forget traps as some animals such as

frogs may perish if left too long.

Folder 2: provides several simple

monitoring activities for birds and macroinvertebrates.

Lesson ideas

�

�

Understanding Ecosystems

5. Monitoring animals

Concepts

Types of animal monitoring

�

�

Monitoring animals allows for population size to be

estimated and can help to determine the health of an

ecosystem

There are several different techniques for monitoring

animals

There are many very simple and highly sophisticated

methods used by biologists for monitoring animals. These

range from simple counts through to technologically

advanced tracking equipment.

The first step in any kind of monitoring is being able to

identify the organism which you intend to monitor. For

most animals, identification is easily performed by using

pictures. For plants and insects (ants in particular), an

identification key may be more useful.

Assuming that an animal can be competently identified by

the observer, the next step is to estimate the population

size. This can be done through a variety of techniques,

depending on the type and behavior of the animal. Some of

these techniques are described below.

This

technique is used for animals which are easily spotted such

as seals, whales, dolphins. Bats come back to roost during

the day, making counts of whole population while roosting

a suitable method for estimating abundance of these

animals. Taking photographs of bat roosts or seal colonies

during the day or at different times of day can provide an

easier means of counting the animals as they can't move!

provides a sample of the total

population from which equations can be applied to

estimate total abundance in a particular area. Cage traps

or pit-fall traps are used to capture the animal. The animal

is often marked or tagged in some way. Over the trapping

period if very few animals are re-caught, it would indicate

there is a higher abundance of animals than if the same

individuals are caught over and over again. Similar

techniques can also be used for birds.

Insects are notoriously one of the most difficult groups to

monitor, hence little is known of many species of insect.

Beating vegetation, light traps, pitfall traps and sweep nets

are all methods commonly used for monitoring insects.

As a general rule, most methods of estimating population

size will have high levels of variance. Complex natural

Counts of a whole population within an area:

Trapping mammals



2.5

Recommended resources

Folder 2: Chapter 14 describes how

to perform sampling of aquatic macroinvertebrates.

Identification posters and monitoring charts are included at

the back of Folder 2.

Folder 2 Chapter 18

, describes a bird surveying lesson for which data

can be collected over a period of time. Students may

observe changes in the presence of bird species over time.

Identification and monitoring charts are included at the

back of Folder 2.

Scrape, jiggle and sweep

Bird identification: More than just pretty

feathers

www.marine.csiro.au/research/whitesharks/

www.abc.net.au/nature/island/ep1/default.htm

Tagging and monitoring of White Sharks in South Australian

waters.

Information about seal tagging and other research on one

of Australia's most biologically rich sub-Antarctic islands,

Macquarie Island south of Tasmania.
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2.6

If you would like to become involved, contact Onkaparinga

Waterwatch Network for further details.

When carrying out water testing to determine the overall

health of a stream it is important to note that a range of

waterway characteristics need to be measured.

In the Onkaparinga Catchment Waterwatch groups carry

out the tests for the following physical and chemical

parameters:

pH, flow rate, turbidity, salinity, temperature, phosphate and

nitrate.

There are many different ways to conduct each of these

tests.The Waterwatch Australia technical manual outlines

many of these methods.

All groups in the Onkaparinga Waterwatch Network use

standard equipment and methods to collect their water

samples and to carry out tests. Instructions for water

quality testing in the Onkaparinga can be found at the

Onkaparinga Catchment Water Management Board website

at: http://www.onkaparinga.net

Interpreting results is a challenging task (even for scientists).

Your test results are affected by complex relationships

between living and non living parts of the environment.

It is important to monitor your site over several years. In

this way you will become familiar with the normal range of

measurements recorded at your site.

As a general rule, unusual results can indicate a problem

with waterway health.You can spot unusual results by

comparing your results with data from previous years or

with data from other groups in your area.As you become

familiar with your site, identifying an unusual result will

become simpler.

To identify the cause of the problem, or unusual result, may

require further investigation.

For example: if turbidity levels are higher than usual at your

site and readings are normal upstream then there may be a

pollution source in your area. Look around to find the

source.Visit the stormwater drains or look out for poorly

managed building sites. Conduct further turbidity testing

upstream and downstream from the suspected source to

confirm your suspicions.

Turbidity is a measurement of how cloudy, dirty or muddy

Which tests are carried out?

What do our results mean?

Turbidity

6. Water testing

Concepts

What is water quality monitoring and why is it
important?

Becoming a Waterwatch school

�

�

�

�

A monitoring program can help your school

A range of chemical and physical tests can indicate the

pollution level of a waterway.

Interpretation of water quality test results

Regular water testing can help identify problems in a

catchment

Water quality monitoring can be defined as the regular

testing of a waterway to determine it’s health. A range of

tests are used to measure the physical and chemical

characteristics of a waterway. Physical characteristics

include water temperature and flow rate, and chemical

characteristics include pH or the amount of nutrients. By

measuring the physical and chemical characteristics of our

local waterways, we can determine the health of our water

and therefore its ability to sustain life.

Water quality monitoring provides the opportunity to

identify pollution problems and then to find ways to solve

these problems. For example if a higher than normal

nutrient reading is found in a stream, then this can indicate

a nearby pollution problem. In the Onkaparinga catchment,

several leaking septics have been identified and fixed after

high nutrient levels were recorded at monitoring sites in

the nearby stream.

Waterwatch Australia is an initiative to help us understand,

monitor, care for and sustainably manage our most

precious natural asset - water. It is a community water

monitoring network that is all about understanding and

keeping an eye on your local water body - it could be a

creek, pond, lake, dam, wetland, lagoon or estuary.

In the Onkaparinga catchment,Waterwatch supports

schools and community groups to monitor the health of

waterways; to participate in environmental education

activities and workshops; and to develop action programs

to protect, rehabilitate or restore the health of our local

waterways.

Groups participate in regular monitoring events by

conducting tests and sending their results into Onkaparinga

Waterwatch. Groups receive feedback about the health of

their health of their waterway from Waterwatch staff.
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Human impacts that can alter pH are:

acid rain

run-off from disturbed acid sulphate soils

discharges of industrial wastes.

Salinity is a measure of the amount of salt found in a

waterway.The types of salts (ions) causing the salinity are

sodium and chloride, found in table salt, and sulphate,

carbonate, magnesium, calcium and potassium.

Salty water conducts electricity more readily than pure

water, therefore electrical conductivity is used to measure

salinity. An electrical conductivity meter can give a

measure of salinity in EC (electrical conductivity) units.

Pure water has a salinity of 0 EC while the sea has a

salinity of about 50,000 EC. Drinking water should have a

salinity of less than 800 EC.

For waterways in the Onkaparinga catchment a good

salinity score is less than 1000 EC.A poor salinity reading

is regarded as higher than 2000 EC. Estuaries naturally

have variable salinity levels due to the influx of sea water

during high tides.

many water plants and animals cannot tolerate high

salinity levels and become stressed or die

nutrients may be less available to plant roots.

High salinity readings at your site may indicate:

inflow of high salinity groundwater; occurs where the

water table has risen and become more salty due to

poor agricultural practices

salty soil or rocks; these can naturally release salts as

they erode

low flows; salt levels increase during low flows partly

because salt is left behind as river water evapourates

high water temperature; salt dissolves more easily in

warmer water

poor land use in your catchment; over irrigation,

removal of vegetation, and poor development

(industrial and sewage discharges).

The temperature of the water is measured in Celcius using

a thermometer. Some Waterwatch groups may have a

thermometer inside their Electrical Conductivity meter.

The temperature of a waterway fluctuates during the day

and night as well as throughout the year.This fluctuation is

normal, however extreme temperature change is of

concern.

plants and animals may not adapt quickly enough to

the temperature change and may become sick or die

�

�

�

�

�

�

�

�

�

�

�

Salinity

Temperature

Problems caused by high salinity

Interpreting salinity

Problems caused by extreme temperature change

the water is.Water can appear cloudy if it contains

particles of clay, silt, sand, algae, plankton, chemicals or

micro-organisms.

A turbidity tube measures turbidity in NTU's

(nephelometric turbidity units).Turbidity values of

waterways can vary from <10 NTU's (clear mountain

streams) up to several hundred NTU's (naturally turbid

streams or after rainfall).

In the Onkaparinga catchment the turbidity of a waterway

is regarded as poor if it is higher than 50 NTU's. A good

turbidity reading should be below 20 NTU's.

The growth of water plants is reduced due to lack of

sunlight penetrating the water.

Fish gills become clogged with particles leading to

infection and possibly death.

A high turbidity reading may indicate the following:

soil erosion; dirt particles have entered the waterway

during rain or times of high stream flow

an algal bloom; algae numbers have increased

waste discharges from residential or industrial

properties; dirt particles, chemicals, or micro-

organisms are discharged

stormwater; many kinds of particles have washed

through the stormwater system after rain.

pH measures how acidic or alkaline water is on a scale of

0-14. Distilled water has a pH of 7 (neutral). Acidic water

has a pH score lower than 7 and alkaline water has a

higher pH value.

A good pH reading in the Onkaparinga catchment is

between 6 and 8.5.Values higher than 8.5 or lower than 6

are poor.

All animals and plants are adapted to specific pH

ranges, generally between 6 and 8.5. If the pH of a

waterway is outside the normal range for a plant or

animal, it may become stressed or die.

It should be noted that pH values of a waterway can vary

naturally due to:

rainfall; which is slightly acidic as it contains dissolved

carbon dioxide

the time of day; changes of sunlight and water

temperature cause a rise and fall of pH

source of water; waterways in areas with a lot of

limestone are alkaline, while waterways near the sea

(estuaries and wetlands) are often acidic.

Problems caused by high turbidity

Interpreting turbidity

Problems caused by pH changes

Interpreting pH
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pH
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animal faeces that release nutrients.

Stream flow is a measure of the amount of water that

passes your site during a set period of time. At the

Onkaparinga Waterwatch Network, groups measure creek

velocity (speed) as an estimate of stream flow.The creek

velocity is measured in metres per second.

Waterways in the Onkaparinga Catchment vary greatly in

the creek velocity due to seasonal conditions. During

summer their may be no stream flow but after heavy rain,

stream flows can become quite fast and dangerous.

Measuring stream flow is important because it can help

you interpret results for other tests.

For example:

You measured high temperature and salinity but find your

waterway has stopped flowing.Then the main cause of the

high temperature and salinity at your site at this time is

likely to be the low stream flow, and not a more serious

human impact such as discharge of warm effluent from a

factory.

Oxygen dissolved in the water may be used up causing

the death of fish and other water animals.

Algal blooms may occur.

Salinity and temperature may increase causing plants

and animals to become stressed or die.

Low flow may indicate the following:

Dams or weirs upstream; stopping or slowing stream

flow

Overuse of the waterway; for irrigation, industry and

domestic use

Natural seasonal variation.

As part of the monitoring process, groups observe

anything unusual at their site, the state of the water, and

the presence or absence of frogs.

Groups are encouraged to carry out a macro invertebrate

sample at the time of water testing.

The presence of frogs and a good range of waterbugs

would indicate good waterway health.

By keeping an eye out for anything unusual you may be

able to help stop a pollution problem.

Stream flow

Other measurements to make

Problems caused by very low stream flow

Interpreting low flow
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algal blooms are more likely to occur in warm waters.

Extreme changes in temperature may indicate:

water discharges; warmed water from industry and

power plants or cool water from dams

groundwater inflows; flushing cooler water into a

stream

high turbidity; causing an increase in water

temperature

extreme changes can be observed by comparing your

result with data collected at your site on previous

months or years.

Nitrates and Phosphates are nutrients that are required by

living things.There are many different methods to measure

these nutrients. At Onkaparinga Waterwatch Network

groups send in water samples to be tested in the

laboratory.

Nitrates and phosphates are measured in mg/l. Good

readings are less than 0.1mg/l for both nitrate and

phosphate. Poor readings in our area would be higher than

1 mg/l for these nutrients.

The growth of algae increases rapidly and algal blooms

may result. Algal blooms may be unsightly, smelly, use

up oxygen in the water and release toxins that are

poisonous to other living things.

Phosphate and nitrate levels will vary naturally due to:

Rocks and soils; release nutrients as they erode

Vegetation; release nutrients as part of the growth

process

The season; nutrient levels are generally higher in

warmer months

Human impacts that can increase nutrient levels are:

Animal and human wastes; wash into waterways after

rain or from leaking septic systems

Fertilisers; contain nutrients and when incorrectly used

can wash into waterways

Stormwater run-off; contains leaves, lawn clippings and

Interpreting temperature

Problems caused by high nutrient levels

Interpreting nutrients:

Nutrients (nitrates and phosphates)
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Onkaparinga Waterwatch Network:

To become involved in water quality monitoring

ph /fax: 8370 1298 or Email:

On the national Waterwatch website you will find the

national training manual for waterquality monitoring.

Module 4 provides detailed technical information about

water quality testing.

Sheralee@onkawaterwatch.org

http://www.waterwatch.org.au/library/

Water testing instructions for the tests described in this

chapter can be found at: o

Become a Waterwatch school, and begin monitoring

your local creek. Kits are available free of charge from

Woorabinda Environment Centre 8370 1298

Identify water quality problems in your area and ask

students to develop action plans to help solve these

water quality problems. Students may set up a display

at a local shopping centre, carry out a gutter guardians

gutter sweep, or develop posters to put up around the

school.

Complete the activity included

with this chapter.

Complete the student

worksheet.

Measure salinity of different substances found around

school and the home. Consider which substances

could potentially pollute waterways with unwanted

extra salt.

Create an algal bloom experiment. Students work in

groups and collect water from the local creek in 5 soft

drink bottles. Add a different substance to each bottle

(and keep one bottle with plain creek water). Choose

substances that are likely to contain nutrients

(fertiliser, detergent and soil) and observe what

happens when the bottles are left on a sunny window

sill. Students can monitor results over several weeks

and then draw conclusions about which substances are

most likely to cause algal blooms.

Turbidity challenge: calculate the temperature of water

in bottles that have different turbidity.This is to

demonstrate to students the fact that turbid waters

can warm up and cause problems for the animals and

plants living within.Ask students to develop a creative

story or roleplay about what happens to the plants

and animals of the local creek as soil washes into the

creek making it more turbid.

Participate in OWN's testing times session.This will

provide your class with the hands on experience to

conduct their own water quality monitoring at school.

For instructions to carry out water quality monitoring

tests.

http:\\www. nkaparinga.net

http://www.onkaparinga.net

Lesson ideas

Recommended resources

�

�

�

�

�

�

�

�

Red Cabbage pH test

Water testing equipment
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Red Cabbage pH Test
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Topic 6 - Water testing

2.6.1

Aim

Time

Safety

Materials

Procedure

To measure the pH of common household

substances

40 minutes

Adult supervision is necessary. Many

household products contain dangerous

chemicals. Ask your teacher to help you

select appropriate products. Test substances

from their original containers, and read all

safety precautions on the labels before

beginning the experiment.

one head of red cabbage

spoons or plastic stirrers

one electric blender

three samples each from four different

groups of household substances: foods,

cosmetics and hygiene products, cleaning

products and medicines (The samples

must be liquid or soluble in water.)

eyedropper or straw

one large wire strainer

one small bowl

plastic cups

Acid/alkaline indicators are substances that

�

�

�

�

�

�

�

�

Preparing the indictor

Experiment

show the presence of different pH values

by changing colour. Some plants contain

pigments that do this. You can use red

cabbage to prepare an effective

acid/alkaline indicator.

1. Tear three or four red cabbage leaves

into pieces and put them in the blender.

2. Add approximately 1 cup (250 mL)

water.

3. Blend until the cabbage is well

chopped and the juice mixes with water.

4. Pour the mixture through the wire

strainer into the bowl, removing cabbage

pieces.

1. Select at least three items from each

group (foods, beauty and hygiene

products, medicines, and cleaning

products) to test.

2. Place a small amount of one of the

substances in a plastic glass. If the

substance is not liquid, dissolve it in a little

water.

3. Using the medicine dropper or a straw,

with your finger over the end, add two or

three squirts of cabbage juice to the

substance to be tested. Note the color,

and write the name of the substance in

the proper column on the results table.

4. Continue until all substances have

been tested and listed in the results table.

Testing pH
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2.6.1

Connections

http://www.fofweb.com/Onfiles/SEOF/Scienc
e_Experiments/5-35.pdf

The substances we encounter in everyday life

are usually categorized according to their

functions, for example, substances good to

eat, that have medicinal value, that are

cleaning agents, or that are used as

cosmetics or for personal hygiene. The way

we use a substance is party determined by its

chemical makeup, one aspect of which is its

pH value. The pH scale is used by scientists to

describe whether a substance is acidic (pH

16), neutral (pH 7), or alkaline (pH 814). In this

experiment, you tested the pH of different

kinds of household products to see whether

there seems to be a relationship between the

pH value of a substance and its common

uses.

Adapted from

Results Table 1: pH of household items

What's Going On?

5. On a separate sheet of paper, group the

products you tested in their function

categories, and next to their names, write

the color and pH range your test showed for

each product.

6. Look for patterns among the substances

you tested. What colors were produced

when the foods were tested? The beauty

and personal hygiene products? The

medicines? The cleaning products?

7. Make a statement about the usual pH of

each type of substance and whether it

tends to be acidic, alkaline, or neutral, or if

there seem to be several different pH

values in a single category.

In general, foods will be slightly to

moderately acidic (lavender or pink);

cosmetics will be close to neutral or slightly

acidic (blue or lavender). The pH of

medicines will depend on the use or type:

acidic for aspirin, slightly basic for antacids,

etc. Cleaning products are usually very

acidic or very alkaline, depending on their

use.



is infested with large exotic trees with 18 indigenous

species of plant. The other half is of higher quality with

around 30 species of indigenous plant and a few smaller

saplings of exotic trees just starting to come up. Starting in

the latter half allows for the saplings to be cut with a

handsaw and swabbed with poison to prevent regrowth,

before they have a chance to grow. That section of creek

will then be free of its degrading influences. If one were to

start in the bad section, the time that it takes to remove

large exotic species may allow the few weeds in the good

section to grow to a large size. This could make the

program more costly as it may now require the contracting

of a skilled chainsaw operator and machinery to remove

the now large exotic trees. All the while these plants are

degrading the good quality area by preventing regeneration

of indigenous plants. Any project with limited time and

funds must give priority to better quality areas.
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3.7

7. Prioritising restoration projects

Concepts

Why restore the landscape

What is landscape restoration?

�

�

Restoration projects should address high quality areas

first

The worst degrading influence on the ecological health

of the Onkaparinga catchment area is the invasion of

weeds.

The Australian landscape has been constantly changing over

many millions of years. The arrival of Aborigines 60 000

years ago brought significant change to vegetation through

the use of fire and the extinctions of many large species of

mammal. No change has been more sudden and

devastating than that wrought upon the Australian

landscape by the European settlers. The most profound

effect has come from land clearance and its associated flow

on effects such as erosion, salinity and extinction.

Land clearance is a key pressure on biodiversity, and an

estimated 1000 to 2000 birds permanently lose their

habitat for every 100 ha of woodland cleared. About 14%

of Australia's total greenhouse emissions are estimated to

arise from land clearance (greenhouse gases are released

from the burning and decay of vegetation and from the

disturbance of soil which releases carbon).

See Folder 3: Human Impacts on Catchments for a more

comprehensive overview of changes on the landscape.

Restoring the landscape is a process of stopping further

damage and supporting natural regeneration. The level of

degradation of an area and the problems present will

determine the course of action necessary to make positive

change. With so many areas showing degradation, any

efforts in restoration should begin within the area of

highest quality. Quality of areas can mostly be drawn from

the number and coverage of indigenous species present

and the presence and cover of weeds. Simple vegetation

monitoring methods such as those described in Topic 3 can

help in ascertaining this information. Starting restoration

works in the highest quality areas first ensures these areas

are preserved to provide important benchmarks for future

work in more degraded areas.

Prioritising higher quality areas allows more to be achieved

in a shorter time, maximising efficiency. Take, for example, a

100 m section of creek half of which is degraded because it
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Recommended resources

The following agencies and organisations can assist you in

identifying priority areas and setting up restoration

projects.

your local council

local Catchment Water Management Board, see

Million Trees-Urban Forests Biodiversity Network (if in

greater Adelaide area), see

�

�

�

�

your

Trees for Life, see

http://

http://www.urbanforest.on.net

http://www.treesforlife.org.au

www.catchments.net

Degrading influences

Site preparation

Revegetation

Once better quality areas have been selected, the next step

is to identify and remove degrading influences. This is

where monitoring can be particularly useful to identify the

most threatening influences. Assistance can also be sought

from local bushland managers who will have a good

knowledge of the worst degrading influences in their area.

Some degrading influences include altered flow regimes e.g.

stormwater which causes erosion and pollution,

inappropriate recreation e.g. bike riding in sensitive areas,

pest grazing e.g. rabbits. In the Onkaparinga catchment

area, often the worst threat comes from invasive weeds. In

areas near good bushland, or where a residual soil seed

bank is still present, natural regeneration will occur soon

after weeds have been removed. Weed control is one of

the most important components of any restoration

program and for this reason an entire chapter has been

devoted to this issue (see Topic 17).

In short, allow at least two years to undertake primary and

secondary clearance of any woody weeds. It is very difficult

to control woody weeds emerging among any revegetation,

so ensure they are under control before planting.

Some weeds do not compete significantly with revegetation.

Most annual (winter) grasses only compete for water over

winter and are dormant by late spring, not during late

spring and early summer (a critical period for revegetation).

Annual grasses can also have benefits such as providing

shade during summer and ground cover to prevent more

aggressive weeds from becoming established.

Problem species are the perennial grasses and broadleaf

species which actively compete for water over late spring

and summer. These include Phalaris ( ), Rice

Millet ( ), Plantain ( ),

Thistles, Kikuyu ( ), and all the

woody weed species (Broom, Blackberry, Gorse etc). These

generally grow over late spring to early summer, are

aggressive and quickly outgrow tube-stock.

For full details on weed control techniques, see Topic 17.

In highly degraded areas, revegetation may also be

necessary. There may be different reasons for performing

revegetation including; improving biodiversity, provision of

habitat for a particular species, erosion control, salinity

management or amenity value. The basic concept of

revegetation is to put plant species back into an area where

they no longer exist or are much reduced due to deliberate

clearance, grazing, erosion or other factors.

Revegetation should only use species which are indigenous

to the area and care should also be taken to cater for the

specific features of the site. For example, if the area is

prone to water logging, plants tolerant to these conditions

within the suite of indigenous species should be used.

Local conservation parks, reserves and roadsides often

provide good examples of individual species, used in

revegetation.

Phalaris aquatica

Piptatheruem miliaceum Plantago lanceolata

Pennisetum clandestinum
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3.8

As a general rule, plants which produce woody fruits (such

as eucalypts, melaleucas, tea trees, sheoaks, hakeas, and

banksias) may retain their ripe fruit year round, increasing

the window of opportunity for collecting seed. Seed is ripe

when the woody fruits turn from a greenish colour, to a

brown-grey colour. It is important to check that the

openings (valves) on the fruit are still closed. Seed ripeness

can also be checked by cutting open the fruits to observe

the colour of the seed. Unripe seed is moist, green and

pulpy, whilst ripe seed is drier and darker in colour, usually

red, brown or black.

Plants which produce seed in pods (such as the Acacias,

Pultenaeas, and other pea-flowered plants) need to be

collected as soon as they ripen and before they drop off

the plant between mid and late summer. Seed is ripe when

the pods change from green to brown or black, dry off and

begin to split open. Seed ripeness can also be checked by

cutting open the fruit.

Whilst commercial collectors might employ the use of

chainsaws and large tarpaulins for the purpose of collecting

fruit, smaller-scale operations will be effective using buckets

or paper bags to gather fruit by hand (see photo). It is

important to remove as little plant material, and to do as

little damage to the target plant as possible while collecting

fruit. Extendable handled pruning secateurs may be useful

for cutting fruit from higher branches.

In most cases, once seed is ripe, a useful amount of seed

can be collected in a short time. It is important that ample

supplies are left for local species which may utilise seed and

fruits as a food source. National seed collecting guidelines,

Collection methods

How much seed should I collect?

8. Seed collection

Concepts

Why collect your own seed?

Permits and permission

Seed banking

�

�

�

Local provenance is important

Seed collection is a highly seasonal activity

A seed bank can be built over several years.

Seed collection is the first step of any self-sufficient

revegetation project. The use of locally indigenous plants in

revegetation projects is a vital key to the success and

integrity of these projects. Whilst the complexities of this

strategy have been widely researched and documented, in

short, the use of local native species ensures two main

important factors:

1.The resultant plants of locally collected indigenous seed

will be the best suited to the climate and other

environmental conditions of your site, allowing them to

contribute positively to the ecology of your local area.

2.The genetic diversity of our native vegetation will be

preserved and maintained, preventing the spread of

'hybrids' which can ultimately weaken the gene pool over

time, making our vegetation less robust and resilient.

There are no permits or permissions required for

collecting seeds from your own property. However,

collecting plant material from anywhere else requires the

written permission of the relevant landholder or

Management Authority. In South Australia, a permit is

required to collect from public lands including Council

Reserves, National Parks, roadsides etc. Applications are

available from the Department for Environment and

Heritage website (www.environment.sa.gov.au). Permits are

issued for a 12-month period.

At the planning stage of your seed collection, it is

important to determine which species are required for

your revegetation project and of those species, which ones

can be locally sourced and collected. Assistance in this

planning stage can be sought from Catchment Care

Officers, Bush Management Advisers and local Landcare

Groups.

You will also need to determine the times of year when

seed will be available from target species. This can vary

considerably between species.
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(FloraBank), recommend that no more than 20% of seed

produced by any individual plant be removed. These

guidelines also suggest collecting from five widely spaced

individuals plants of a species, so that seed is not just

collected from closely related specimens.

Woody fruits will have to be dried in order to open and

release seed. Pod fruits will also release seed more easily

once thoroughly dried. Drying should be started

immediately after collection to prevent mouldering of the

fruit and seed and can be undertaken in paper bags and

open trays at room temperature (15oC-30oC) in any area

with good circulation. Smaller fruits, like Eucalypts, will dry

out completely in a few weeks, while larger woody fruit,

like banksia or sheoak fruit, may take several months.

Shaking or threshing dried fruit will usually suffice for

extracting seed. Seed can then be shaken through a

kitchen colander for those species with fine seeds and

woody fruit, whilst a larger mesh size, like a compost sieve,

is useful for separating pods from seed. This process will

help to remove the last of the non-seed plant material.

Once clean seed has been obtained, it should be stored in

an airtight container (such as a zip-lock bag or jar), in a

dark, cool, dry environment. Most seed, if cleaned and

stored properly, will remain viable for many years.

In some cases, insects can persist on seed throughout the

collection and extraction process, and collectors may

choose to protect their seed from insect attack by adding a

small amount of insecticide compounds like magnesite or

naphthalene.

Excellent book covering all aspects of seed

collection and propagation in South Australia. This book

also has a comprehensive collection of seed photos to

assist in identifying seeds.

Email: nbonney@senet.com.au to obtain a copy.

Drying, gathering and storing

Recommended resources

Bonney, N. (1994). Finsbury

Press

What seed is that?

http://www.treesforlife.org.au

Trees for Life run excellent workshops on seed collection

throughout the summer months. Look at their website to

find out workshop dates.
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3.9

9. Propagating indigenous plants

Concepts

The importance of potting mix

Particle size

�

�

�

�

The correct potting mix is important for growing

indigenous plants

Native plant seedlings need fertilising

Some local native species require seed treatment prior

to sowing

Some local native plants are more easily grown from

cuttings.

There are very few things needed to grow a plant: sunlight,

water, air and soil.

Of these, soils are probably the least considered and yet

the most important. When plants grow naturally, they are

adapted to local soils and other physical conditions. In a

nursery a potting mix must be created which suits the

plants being grown.

Potting mix has physical, chemical and biological properties.

Each one is important, but physical properties cannot be

changed once planting has occurred. Chemical properties

can be partly changed by the addition of fertiliser and

biological properties can be changed by good nursery

practice.

The main physical properties of a good potting mix are:

Aeration: potting mix needs to have air around the mix

after watering. Somewhere between 10 and 50 % should

be air.

Available water: about 20% of the volume of a mix should

be water that can be used by plants.

Particle stability: organic materials within the potting mix

will naturally decompose and shrink over time. The organic

material in potting mix should show little shrinkage over

six months.

Wettability: if a potting mix dries out it can be difficult to

re-wet. A good potting mix should re-wet easily.

Particle size determines many of the physical properties of

a potting mix. The size of the particles determines the

porosity and therefore available aeration. A mix with all

coarse particles will require constant watering. However a

mix with all small particles will require less frequent

watering but will have little aeration.

The effects of the types of material used in potting mix are

difficult to determine and generally can be related to

particle size, but this may be misleading for some available

particle types. For example:

Styrofoam has coarse particles with a large pore space.

They do not decompose and are therefore stable over

six months. They allow water to penetrate the mix and

improve wettability.

Perlite is very similar to styrofoam, as it is stable and

does not decompose and coarse particles increase

porosity. It is usually more expensive than styrofoam.

Gravel is normally used to create large particles where

aeration is important such as orchid mixes. It is clean,

stable and inert.

Sand varies immensely. More water is held by sand

with irregular, sharp grains than sand with fine rounded

grains. The size of the grains also influences the

amount of water held (i.e. porosity).

Peats can hold a large amount of water, yet not restrict

aeration. They are a useful and common component of

premium potting mix. They are relatively stable to

decomposition during the plant's growth period. Peat

mining is generally not a sustainable industry.

Pine barks and sawdust, peanut shells, mushroom

compost, grape marc, etc, are all common fillers of a

potting mix. They are very cheap and have a great

degree of particle size difference. The main problems

with barks and sawdust are they decompose in the pot

and the particle size shrinks. They do not re-wet easily

once dry. The decomposition process can 'tie up'

nitrogen which is shown as yellow growth in plants.

They can also significantly alter the pH of a mix.These

materials are best used as a component of an overall

mix, not as the mix itself.

There are five main chemical components of a potting mix:

Nutrients: potting mixes vary in their ability to supply

a balanced amount of nutrients for plant growth

pH: the pH of soil varies, as do plants requirements for

different pH. This needs to be considered when

growing plants

Salinity: is very damaging to plants. A mix with good

physical properties teamed with correct watering

practices can avoid salinity

Toxins: some materials can be toxic to plant roots

Buffer Capacity: a potting mix should be able to avoid

rapid changes in pH.

�
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Chemical properties
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Nutrients

Plants need at least sixteen elements in a balanced ratio.

Of these, Carbon (C), Hydrogen (H) and Oxygen (O) come

from Carbon Dioxide (CO2) and Water (H2O). These are

available simply from a good potting mix.

The other elements are divided into two groups:

Major elements: Nitrogen (N), Phosphorus (P),

Potassium (K), Calcium (Ca), Magnesium (Mg) and

Sulphur (S)

Minor or trace elements: Iron (Fe), Zinc (Zn), Copper

(Cu), Manganese (Mn), Boron (B), Molybdenum (Mo),

Chlorine (Cl).

Most of the major and trace elements can be supplied by a

correct potting mix, however they can become limiting i.e. a

lack of that element will stop the plant from developing

further. There is sometimes a need to apply more via a

fertiliser. There are three main types of fertiliser and they

deliver nutrients in different ways.

Soluble fertiliser is the quick fix fertiliser, as it delivers

fertiliser very quickly in a form which is immediately

available to plants. These can be dangerous to native

plants if used in high concentrations.

Slow release fertiliser such as Osmocote delivers a

continuous trickle of nutrients into the pot.

Organic fertiliser such as ,Worm

castings etc, are like slow release fertilisers as they

provide a continuous trickle of nutrients.

With any fertiliser the ratio of Nitrogen and

Phosphorous and the way they are delivered must be

considered.

(N): It is correct to assume that potting mixes

for native plants should mimic Australian soils. Australian

soils are very low in Nitrogen (N) and even lower in

Phosphorous (P) in comparison to other countries.

Therefore potting mixes with high levels of these nutrients

are unnecessary and potentially harmful to native plants.

Native plants still require Nitrogen which can be obtained

from fertiliser. Nitrogen deficiency shows up as a yellowing

of the oldest leaves as opposed to iron deficiency which

shows up as yellowing and whitening of the young leaves.

(P): Most Australian plants do not need high

levels of P. Indeed many can show symptoms of P toxicity.

A normal N : P ratio of fertiliser is about 24%N : 5%P. This

level of Phosphorus is too high for most Australian Natives.

Osmocote® native gardens slow release fertiliser contains

17%N and 1.8%P and is released slowly. Blood and Bone is

4.8%N : 5%P a seemingly high ratio of P, however the P is

broken down very slowly from Blood and Bone and

therefore does not harm plants. Soluble fertiliser on the

other hand delivers a N: P ratio of about 15%N : 13% P.

This is too much Phosphorus in a form used immediately by

plants which can cause Phosphorous toxicity.

: Without the use of a fertiliser containing iron, pot

plants can develop iron deficiency. This shows as a

yellowing or whitening of the youngest leaves. Many slow

release fertilisers such as Osmocote ative ardens

contain iron.
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Blood and Bone

Nitrogen

Phosphorous

Iron

The use of a balanced slow release native plant fertiliser

will address the other major and minor minerals needed

for native plants. Nitrogen and Phosphorus are the main

concern. It is recommend that both a slow release native

fertiliser (ie Osmocote® for native gardens) and a slow

release organic fertiliser (i.e. Blood and Bone) are used

throughout the growth phase.

pH measures how alkaline or acidic a soil is. A pH value of

less than 7 indicates acidic soil and a pH value greater than

7 indicates alkalinity. Most plants grow very well in a

neutral pH value. The pH of the potting mix should be

similar to the soil in which the native plant grows naturally.

For instance plants from the Noarlunga Embayment almost

always grow on red-brown earths over limestone, this is

alkaline whereas plants from acid quartz in the Adelaide

Hills will obviously prefer acid potting mixes.

The type of particle material can determine pH as can the

addition of different chemicals via fertiliser. Slow release

chemical fertiliser generally make potting mix slightly more

acidic. This is because Sulphur and Nitrogen are bound in

these fertilisers to an ammonium compound (Ammonium

nitrate or Ammonium sulphate) which lower pH.

Organic fertilisers tend to raise pH slightly due to the

presence of Calcium, especially in Blood and Bone.

Tap water in Adelaide is alkaline due to calcium and this

tends to raise pH.

Generally, providing the mix is stable and of good quality, a

balance between using slow release and organic fertilisers

and the occasional use of rainwater will keep pH stable in

potting mix.

Some salts are essential for growth but excess salt will

hinder plant growth. Salts can enter potting mix from

water, and fertilisers. Signs of salt include yellowing and

dying of plants, accompanied by white crusting on the

surface or drainage holes of a pot.

Watering thoroughly from above so that salts are leached

out of the bottom of pots will help to overcome salt build

up in pots. Rainwater is ideal for watering pots as it has

almost no salt. Fertiliser should be used only at

recommended rates especially slow release fertilisers. The

release of salts from Osmocote fertilisers increases

rapidly with hot weather. The combination of rapidly

released salts, too little water and hot conditions can give

plants a quick lethal dose of salts. Care should be taken to

not let the potting mix get too dry between watering.

Leaves should not be misted with salty water.

Toxins usually exist in wood or wood products that are not

decomposed. Avoid using shavings from treated pine or

MDF (Medium density fibre-board) wood shavings in a

potting mix.

pH

Salinity

Toxins

,

®
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Biological properties

Seed propagation

Wattles
(
spp)

Potting mix has micro-organisms which assist

decomposition and can cause disease. Whilst soil should

not be completely sterile, the aim is to create conditions

which maximise good micro-organisms and eliminate

disease (pathogens).

Avoid mixes with low air spaces (aeration or porosity).

This usually encourages attack by pathogens

Use mixes that are fairly open within the ideal range

(10-50%), pathogens usually favour moist conditions

Composted materials contain good microbes that “eat”

pathogens. The use of well composted material is good

practice in potting mix

Practise cleanliness: it pays to be clean in the nursery,

work on clean surfaces and avoid contact with soils

(dirt). Wash your hands before work (e.g. nicotine on

fingers can kill sensitive roots)

Clean old pots before use (disinfectant, bleach, etc)

Don't site pots on bare soil surfaces use a gravelled

surface or better still a bench.

Don't allow muddy water to splash into pots

Clean your work surface before use with a disinfectant

Keep hoses clean, don't drag them through mud or

potting mix.

The success of any revegetation project depends to a large

extent on the successful production of vigorous young

seedlings.

Seedlings used in revegetation are sometimes called ‘tube-

stock’ because they are grown in small forestry tubes.

The following notes are intended to describe best-practice

germination techniques for plants indigenous to the

Onkaparinga catchment. The majority of genera and

species covered in these notes are those which grow in the

early stages of succession and hence form the basis of most

revegetation programs.

When

seed first

comes out of

the pod it

often has a

red fleshy

attachment

called an aril.

The aril is very sweet often sought after by many ant

species. Consequently, ants will carry the aril together with

the seed underground. The seed itself has a hard black

coating around it which actually renders it dormant unless

the coating is cracked by a disturbance or extreme heat.

This enables the seed to stay in the ground for many years

until a major disturbance such as a bushfire or earthmoving

damages the outer coating and breaks the seed's dormancy.

�
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Acacia

Acacia

,

In many cases the seed may actually outlive its parent plant.

Often wattles will come up in an area where they have not

been growing for many years after a bushfire.

Several bird species will eat the aril and the seed itself and

disperse the seed in their droppings. Propagating wattles

involves simulating conditions, which will break the seeds'

dormancy such as plunging them into boiling water.

The following seed treatments can be used for

Blackwood, Golden Wattle,

Kangaroo Thorn, Myrtle

Wattle, Varnish Wattle and

Wreath Wattle.

spp will generally germinate at any time of year, but

for healthy, large tube stock, seed is best sown during spring

of the year prior to planting (i e September, October,

November).

Put seed in a mug

Pour on water just off

the boil (i. e. wait till the

bubbles stop after

boiling)

Leave in water for one

minute, drain

Pour on cold water and

leave for a minute, drain

Pour on water just off the boil again

Leave for one minute, drain

Pour on cold water and leave for a minute, drain

Pour on cold water again and leave for at least one

hour. This helps to leach any toxins from the seed

which can inhibit germination, soaking overnight is best.

Drain off cold water and rinse under flowing water.

Seeds are now treated and ready to sow.

Note: Seeds which float at any stage of the treatment

process may be damaged and can be disposed of as

germination may be poor.

Fill tube with potting mix.Allow enough room in the

top of the tube to sow the seed and add more potting

mix and/or gravel to cover the seed.

Once tube is filled, place two to three seeds in each

tube

Cover lightly with potting mix

Water gently with a fine spray, until the entire depth of

the tube is wet. To test saturation, the soil in the tube

should slide out in one piece when tube is turned

upside down.

Keep moist until germination and guard from pests

such as snails and birds

Acacia

melanoxylon Acacia pycnantha

Acacia paradoxa Acacia myrtifolia

Acacia verniciflua Acacia acinacea

Acacia

. .

Wattles: optimal germination times

Wattles: seed treatment

Wattles: sowing
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Sheoaks ( spp)

Sheoaks: optimal germination times

Sheoaks: treatment

Sheoaks: sowing

Bush peas and Hop bushes ( , ,
spp)

Allocasuarina, Casuarina

Eutaxia Pultenaea
Dodonaea

Drooping sheoak seed falls out of the Sheoak cones after

the cones have dried out.

The seeds have a wing-like

attachment that enables

them to be dispersed in

the wind. Sheoak seeds are

also locally sought after by

Yellow-tailed black

cockatoos whose powerful

beaks are able to break

open the cones to obtain

the seed. The action of

breaking the cones open

and carrying them in flight

undoubtedly scatters seed.

Late spring and early summer are the best times for

germinating Sheoaks.

None required.

Fill tube with potting mix. Allow enough room in the

top of the tube to sow the seed and add more potting

mix and/or gravel to cover the seed.

Once tube is filled, place a small pinch of seed in each

tube

Cover lightly with potting mix

Although not essential cover lightly with coarse gravel

Water gently with a fine spray, until the entire depth of

the tube is wet. To test saturation, the soil in the tube

should slide out in one piece when tube is turned

upside down.

Keep moist until germination and guard from pests

such as snails and birds

Thin out once germinated.

These plants are mostly of the Leguminosae family and

therefore have a hard-coated legume seed similar to .

They are however more susceptible to being cooked by

heat treatments and

therefore have

different treatment

requirements. The

following

treatments are

suitable for;

Eggs

and bacon,

Large-leaf

�
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Acacia

Eutaxia

microphylla

Eutaxia

diffusa

eutaxia, sp Bush peas, Sticky

hop-bush.

spp. autumn

spp. autumn or spring

spp. any time, but best in spring

Put seed in a mug

Pour on water just off the boil (ie wait till the bubbles

stop after boiling)

Leave in boiling water for ten seconds, drain

Pour on cold water and leave for a minute, drain

Pour on water just off the boil again

Leave for five seconds, drain

Pour on cold water and leave for a minute, drain

Pour on cold water again and leave for at least one

hour. This helps to leach any toxins from the seed

which can inhibit germination. Soaking seed overnight

is best.

Drain off cold water and rinse under flowing water.

Note: Seeds which float at any stage of the treatment

process may be damaged and can be disposed of as

germination may be poor.

Fill tube with potting mix. Allow enough room in the

top of the tube to sow the seed and add more potting

mix and/or gravel to cover the seed.

Once tube is filled, place two to three seeds in each

tube

Cover lightly with potting mix

Water gently with a fine spray, until the entire depth of

the tube is wet. To test saturation, the soil in the tube

should slide out in one piece when tube is turned

upside down.

Keep moist until germination and guard from pests

such as snails and birds.

Olearia spp and spp (Twiggy daisy-bush, Coastal

daisy, New Holland daisy) can be grown from seed or

cuttings. spp are from the Compositae or daisy

family and therefore have very light seed, which is naturally

wind dispersed. The seed's viability can often be quite low,

which means that a 'pinch' of seed should be sown in each

tube rather than just 2 or 3.

Late autumn to early winter or late winter to early spring.

Pultenaea Dodonaea viscosa

Eutaxia

Pultenaea

Dodonaea

Vittadinia

Olearia

Bush peas: optimal germination times

Seed treatment

Bush peas: sowing

Daisy bushes

Daisy: optimal germination times
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Daisy: seed treatment

Daisy: sowing

Eucalypts and tea-trees

Eucalypts: treatment

Eucalypts: optimal germination times

Eucalypts: sowing

No treatment required

Fill tube with potting mix. Allow enough room in the

top of the tube to sow the seed and add more potting

mix or gravel to cover the seed

Once tube is filled, place a small pinch of seed in each

tube

Cover lightly with potting mix, just enough to anchor

the seed

Water gently with a fine spray, until the entire depth of

the tube is wet. To test saturation, the soil in the tube

should slide out in one piece when tube is turned

upside down

Continue to water gently until germination

Once germinated be sure to water vigilantly because

when small they can dry out and die very quickly.

Despite being the largest trees of the catchment,

have a very small, fine seed which should be handled with

care so that it doesn't float away or get blasted away by

high pressure water. This is the case for most genus of the

Myrtaceae family.

The following techniques are suitable for sp,

sp and species.

No treatment needed.

From late winter to spring, when rainfall moisture is

available.

Fill tube with potting mix. Allow enough room in the

top of the tube to sow the seed and add more potting

mix or gravel to cover the seed

Once tube is filled, place a small pinch of seed in each

tube

Cover lightly with potting mix, just enough to anchor

the seed

Water gently with a fine spray, until the entire depth of

the tube is wet. To test saturation, the soil in the tube

should slide out in one piece when tube is turned

upside down

Continue to water gently until germination

Once germinated be sure to water vigilantly because

when small they can dry out and die very quickly

Thin out germinants relatively early as competition will

inhibit growth.
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Eucalyptus

Eucalyptus

Melaleuca Leptospermum

Banksia and Hakea

Banksia: optimal germination time

Banksia: treatment

Banksia: sowing

Growing local native plants from cuttings

Cutting preparation

Banksia Hakeaand species are from the Proteaceae family.

Seeds have wing-like attachments and grow in woody

capsules on the plant.

autumn

None required

Fill tube with potting mix. Allow enough room in the

top of the tube to sow the seed and add more potting

mix or gravel to cover the seed

Once tube is filled, place a small pinch of seed in each

tube

Cover lightly with potting mix, just enough to anchor

the seed

Water gently with a fine spray, until the entire depth of

the tube is wet. To test saturation, the soil in the tube

should slide out in one piece when tube is turned

upside down

Continue to water gently until germination

Once germinated be sure to water vigilantly because

when small they can dry out and die very quickly

’Thin’ seedlings relatively early as competition will

inhibit growth.

Growing from cuttings is useful for species difficult to

germinate from seed or where seed supply is poor.

Cuttings are genetically identical to the parent material so

they should be taken from a number of parent plants to

ensure genetic variety. Cuttings are normally taken from

semi-mature wood or semi-hardwood. The best time to do

this is late-spring to early summer though there are many

exceptions.

Collect shoot tips

about 8-12 cm long,

collect preferably

when cool, i.e. early

morning or late

afternoon. The

plant material

should be semi-

mature.

Take tip cuttings

just below a node

(point where new

leaves are growing).
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Carefully remove the leaves

and leaf stalks from the

bottom two-thirds of the

cutting and snip the base at

an angle just below a node.

With larger leaved species

reduce the leaf size of the

remaining leaves (e

).

Treat the base of the

cutting with a hormone

powder or rooting

hormone (follow safety

directions). Not all species

need hormone. For

example Olearia and

Myoporum will grow quite well without

hormone).

Fill pots or tubes with potting mix and make a hole

using a pencil or similar. Carefully place the cutting in

the hole and gently firm the potting mix around the

cutting. Insert cutting about 1.5 to 2 cm deep.

Place the pot containing the cuttings in a warm, humid

place receiving filtered sunlight.

Cuttings take 4-10 weeks or longer to develop

Follow all normal nursery practices regarding

cleanliness, soil mixtures and fertilising. Cuttings also

require fertiliser.

.g.

Myoporum viscosum
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require full sun for six hours a day. They should have no

problems with this provided they are watered correctly.

While your plants are germinating it is very important that

the soil is not allowed to dry out at all. If the soil does dry

out for even a short period, many or all of the germinating

plants could perish. It is also important that your seedlings

receive regular watering during the early life stages,

particularly during germination.

The best way to deliver water to your seedlings is though a

watering can or hose with a fine spray head, or automatic

watering system with misting heads. Fine spray at low

pressure is needed because excess disturbance of the soil

surface such as a garden hose without a spray head, or

coarse watering can either damage emerging plants, or

wash seed out of the tubes.

Watering in the morning or the afternoon is best. During a

period of exceptionally hot weather it may be necessary to

also water during the middle of the day. Try not to water

at night, because if the seedlings and their surroundings are

still wet as it becomes dark, slugs, snails and fungal diseases

will be encouraged.

Provided the potting soil has had slow release fertiliser

added, this should be enough to keep seedlings healthy for

2-3 months. However, if plants seem to stop growing, or

develop a brown/purple, or yellow flush, then application of

fertiliser is necessary. Small amounts of organic fertiliser

such as Blood and Bone are the most effective.

Whilst liquid fertilisers are useful for giving plants a quick

pick-me-up, do not overuse them as they are inorganic and

can cause soil to become acidic. Organic fertilisers help

the soil remain at a neutral pH.

In warm weather fertiliser can be added every 6 weeks.

However the fertiliser should actually be applied on cool

days and be well watered in, at least 24 hours prior to a hot

spell. Be careful not to over fertilise. If plants are growing

well, there is no need to fertilise.

Smaller seedlings can be moved to the outside of the tray

and larger seedlings moved towards the middle of the tray.

This will help to even up any size differences.

Because not all seed is viable, each tube in a tray is sown

with multiple seeds. This can result in several plants

germinating in a single tube. The aim is to have only one

Watering

Growing and fertilising

Thinning

10. Nursery works

Concepts

Nursery design

Plant placement

�

�

�

Some shade is beneficial to plants in a nursery

Correct watering regime is the most essential element

of growing healthy tubestock

Transplanting can help solve problems of poor

germination.

Establishing a nursery at home and school can be a valuable

asset in any landscape restoration project. A well-managed

nursery can provide thousands of healthy tube stock at

minimal cost. However, caring for a nursery is not a matter

of setting up an automatic watering system and walking

away! To be successful they require commitment and

diligent care in response to climatic conditions.

A nursery structure should be secure from the risk of

disturbance such as pets, foraging birds and sporting

activities. In a school setting it also needs to be secure

from vandalism. This can be achieved through building an

enclosed structure .

Nurseries need to be positioned so as to receive maximum

morning sunlight i.e. they should have the largest edge

facing east. They should have 30-50% shade cloth over the

roof to filter extremely harsh sunlight. Ideally this shade

cloth would be easily removable so as to allow full sunlight

on cooler or overcast days.

The wastewater from a nursery contains high levels of

nutrients and should under no circumstances be allowed to

enter the stormwater system. Wastewater from watering

practices needs to be directed to a soakage area such as a

grassed area or garden.

For further ideas on nursery design, take a look at the

school nursery photo album at the end of this topic.

Most native plants respond best to light shade in the early

stages of their life. This can be achieved by keeping trays

under 50% shade cloth, or under the dappled shade of a

tree. Alternatively, a position which receives morning and

afternoon light, but which is heavily shaded in the middle of

the day can be suitable.

Once the plants have germinated and are about 2 cm tall,

they can be moved out into full sun. It may still be

necessary to provide them with light shade on particularly

hot, sunny, windy days, but as a general rule plants will

which can be locked up
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plant per tube for planting out, so thinning is necessary.

The best time for thinning is when most young plants have

four leaves and tubes have several seedlings growing in

them. Thinning should remove all but the three strongest

looking plants. Later, when the plants are 3-5 cm tall, the

two smallest seedlings can be removed, leaving only one

strong seedling per tube.

If some tubes have several seedlings emerging, and others

have nothing, it is possible to carefully remove some of the

smaller seedlings from tubes with many, and transplant

them into the empty tubes.

Using a small screwdriver, scissor-arm, or similar implement,

carefully dig up the seedling to be transplanted. Take care

to minimise the disturbance to the other plants in the tube.

Create a hole in the soil of a plant-less tube by pushing in a

screwdriver or pencil 5 or 6 cm deep. Place the seedling in

the hole being sure to keep the roots pointing straight

down. Press the soil around the roots ensuring that the

plant is upright.

PLEASE NOTE: Thinning is not necessary for Monocot

(grassy) plants such as grasses, rushes, reeds and sedges

including

, and species.

Unfortunately, it is not uncommon to have weeds

germinate alongside your seedlings. This is minimised using

good quality potting mix and by keeping the trays raised off

the ground. Once most seedlings have germinated, weeds

will become obvious alongside legitimate plants. It's a case

of spotting the odd one out!

Any weeds observed in tubestock should be carefully

pulled out, taking the roots out if possible. As with

thinning, be careful to minimise the disturbance to any

nearby seedlings also in the tube.

Juncus, Cyperus,Themeda, Danthonia, Stipa, Carex,

Gahnia, Bolboschoenus Schoenoplectus

Weeds
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Healthy nursery tube stock ready to be planted
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School plant nurseries
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Topic - 10 Nursery works

3.10.1

Photo album

Above nursery 1: School nursery in Adelaide Hills well positioned to capture adequate light with half of the area under shade for

more sensitive plants.

Above nursery 2: School nursery with shade cloth over the roof to protect from harsh midday sun, plant pots, tray and racks allow for adequate

air circulation helping to minimise risk of disease. Plants cannot be reached by vandals.

Above nursery 3: School nursery with removable shade cloth panels to allow easy provision of optional sun/shade conditions relative to weather

conditions. Nursery construction is very strong and secure, minimising vandalism.
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11. Planting for revegetation

Concepts

Digging the hole

Orientate the plant

Stability and insulation

�

�

Correct planting techniques are essential to

survivorship of revegetation

Planting with school children: tips for organisation and

successful planting.

The importance of good planting practice is often

overlooked. A few easy tips can make a significant

difference to the success rate.

First scrape 1-2 cm of soil from an area of about 30 cm by

30 cm and move it to one side to remove any surface weed

seed from the area around the planted stem. Do not mix

this soil back into the hole. Next, dig a hole big enough to

contain the plant as well as a 2-3 cm area of soil insulation

around the edges of the plant and a 2-3 cm deep watering

bowl which will catch and deliver precious summer rain to

the roots of the seedling. The hole will need to be about 5-

8 cm deeper than the size of the tube stock. Save the clean

soil to one side to back fill around the plant.

Remove the plant from the pot. This may be best achieved

by first squeezing the tube between thumb and fingers to

loosen the root mass. Holding the plant by the stem,

orientate the plant in the hole in to maximise leaf exposure

to winter midday sun. Most broad leaf plants have many of

their leaves facing the same direction to seek the sun,

therefore orientate the plant so that most leaves are facing

north. If marking the plants with stakes, ensure the stake is

placed to the south of the plant to prevent shading of the

plant.

Set the plant in the hole so that, when filled, the top of the

root mass is 2-3 cm below the lowest point of the bowl.

Back-fill the hole using the clean soil placed to one side.

Ensure the soil is crumbled around the root mass to

minimise any air holes and be sure to allow 2-3 cm of clean

soil cover over the root mass. This provides stability,

insulates surface roots against drying or frosts, and gives

the plant a better chance of recovering from damage such

as grazing. Ensure the plant is completely upright. Plants

on a lean are far more susceptible to frosts, weed
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competition, fungal problems and off-target damage during

follow up weed control.

Watering is one activity that is best carried out by

someone who is able to make ongoing assessments of local

conditions. Watering will also go a long way to

demonstrating commitment and increasing the success of

revegetation.

A common criticism about watering revegetated seedlings

is that plants will be soft with poorly developed roots and

are likely to perish during future dry spells.This will occur

only if plants are given frequent light watering, which

encourages the formation of a shallow root system.

If done well, watering will only be necessary in the first year

of having been planted out. Deep watering allows water to

percolate into the soil profile, allowing it to escape

evaporation and remain available to the plant. It also

encourages the development of deep roots resulting in a

healthier plant, able to survive droughts in the future.

Watering in

The finished product

Watering revegetation

Ideally two litres of water will be poured into the watering

bowl straight after planting, as this will ensure any stress on

the plant is minimised and help settle the soil around the

roots. In cold, wet conditions watering is not necessary.

The plant should be sitting at the lowest point of the

watering bowl, in clean soil, completely upright.The roots

should be insulated by 2-3 cm of clean soil and leaves facing

the midday sun.

3.11
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3.11

In order to achieve deep watering, the revegetated stems

will need to have been planted in a shallow watering bowl.

The main advantage of this small excavation is that any

summer rainfall will be channeled into the developing root

zone of the newly planted stem. The second advantage is

that if watering is required, the watering bowl allows a

greater volume of water to be delivered to each plant in a

shorter time.

When assessing the need to water revegetation areas, it is

important to note that seedlings planted in dryer, sandier,

or more exposed parts of a project should be priorities for

watering. Most of the semi-aquatic plants such as reeds

and sedges planted close to a creek will be able to cope

with dry periods because of their proximity to

groundwater. For this reason, many of these species are

planted without a watering bowl.

By digging a little way into the soil with a hand trowel you

can gauge the level of soil moisture. If soil moisture is low,

and there is a spell of hot weather on the way, success can

be dramatically increased if revegetation areas are watered.

Ideally, each plant receives five to ten litres in a watering

event. Options for delivering water to revegetation areas

include:

�

�

�

�

Siphoning from a nearby raised dam

Gravity feeding/siphoning from a water container

mounted to a vehicle or trailer for transport to the

revegetation site (44 gallon drums or other vessel

lashed to the back of a ute or trailer works well)

Watering directly from a nearby bore

Watering directly from mains water.
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Topic 11 - Planting for

revegetation

3.11.1

Planting with school children

This instruction sheet is the way Catchment Care officers run successful school planting days and may be a useful guide for

teachers looking to run similar activities.Teachers are encouraged to come up with questions which will bear greater

relevance to their own classes.

Planting with school children should only occur

when children have a good understanding of why

they are performing that task. The planting activity

should be fun and educational in itself. In the

experience of the Board's Catchment Care

program, plantings are most successful when the

following guidelines are followed:

Holes for the plants are dug prior to the

planting

Planting is performed by students keen and

enthusiastic to do so or as a reward for

previous good work

Adult to student ratio is 1 to 8, which should

include one planting expert (e.g. experienced

teacher, Catchment Care Officer) per class

Minimum planting age isYear 2, unless younger

students are effectively mentored by older

students or the adult to student ration is 1:4.

Each class/student plants for no more than

one hour. Longer than this can result in much reduced quality of planting and behaviour problems.

Students arrive at the planting in clothes which they needn't worry about getting dirty, raincoats, rubber boots and a

change of clothing if raining. They should be willing to get their hands dirty. Gloves are an option but most students

find it much easier to do a good job without them.

Asking questions and prompting answers is a good way of engaging students and ensuring that the planting performed

properly.

Question 1: Why do you think we are here planting trees today? / Can anyone tell me why we are planting trees here

today?

Answers which demonstrate good understanding of question 1 include:

The plants will help to filter and clean the water before it enters the creek

The roots of the plant will help to hold the soil in place and prevent erosion

The variety of trees and shrubs will provide food and shelter (habitat) for the local wildlife.

Question 2: Can anyone name any of the different types of animals and individual species which may choose to live here?

Answers for question 2 may include individual species such as galahs, Adelaide rosellas, New Holland honeyeaters, Blue-

tongued lizards, Red-bellied black snake, Koalas and Southern brown bandicoots.

See folder 2: Understanding Ecosystems for further information on the types of animals found in the local area.

“It is important that we listen and watch very carefully as I show you how to plant, because this can make the difference

between whether these plants live to provide benefits to the environment, or whether they die in their first summer.”

�

�

�

�

�

�

�

�

�

Questions and explanations

Demonstrate the planting as you explain how to do it
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“You will notice that the holes have already been dug for us. We are very lucky. But the first thing we have to remember is

not to stand on the soil which needs to go back into the hole, otherwise we will make it stick together and it will be very

hard to get it back in the hole.”

Take a large, healthy plant in hand

“The next step is to take the plant out of the pot. This is usually pretty easy if you squeeze the pot a couple of times and

then hold the pot upside-down and gently pull the stem of the plant. Be careful not to let the soil fall away from around the

roots. If it wont come out, ask an adult to come and help you.”

Plant the seedling as you explain

“The next step is to put the plant in the hole, but first we want to make sure that it is going to catch as much of the winter

sun as possible. Check where the morning sun is (point in direction if it is afternoon) and make sure that the leaves or

branches of the plant are in the best position to catch the winter sun. We put the plant in the hole and hold it steady while

we start filling the hole with the dirt. You might find it easiest if one person holds the plant straight while the other person

pushes the soil into the hole. It is important that we get as much of the dirt back in the hole and press it down hard as we

do it. This will make sure that stormy winds and people running through this area will not be able to knock the plants over.”

Demonstrate pushing the soil in around the plant, carefully using your feet. Students are often not strong enough to

pack the soil in hard using their hands, therefore using little, careful feet is a good option.

“Remember that one of the most important functions of the roots on the plants is to keep it stable and standing straight.

Make sure that all of the roots are covered and well packed in. It doesn't matter if the soil covers the bottom couple of

leaves on the stem. Deeper is always better than shallow.”

Question 3: Who can tell me what else the roots of the plant do?

Answers: Allow the plant to drink, allow the plant to eat

Question 4: You will notice that the area around the tree I have just planted has a bit of a bowl shape. I have done this on

purpose. Can anyone tell me why I might have done this?

Answer: So that the tree can capture more summer rains!!

Take a tree guard or stake in hand

“The final step is to put the tree guard on or give the plant a stake to demarcate the plant. This is so that people who walk

through the area can see where the plants are and wont step on them. It also stops them getting mowed or whipper-

snipped.”

“If using a guard, open it out and gently lift it over the plant. One person may need to lean over and make sure the plant

does not get caught underneath. Push the stakes in so that they are firm. You can use a mallet if the ground is a bit hard.

Don't let the stakes shade the plant from the winter sun. If using a stake, push it in or use a mallet to drive it in on the

southern side of the plant.”

“We would now like you to get into pairs and work together to plant these trees very neatly just like this one. We would

like you to really concentrate on how you do your planting and remember all of the important steps we have talked about.

Can someone tell me what the first one was again?”

Answer: Don't stand on the soil!

“When you have done your first plant call an adult over to come and check it for you. If it is done correctly, you can do

your next one without an adult to check it. We are going to all start from this end and work in this direction. Get to work!

Things to continuously check and reiterate to students as the planting progresses:

Don't stand on the dirt before it goes in the hole: The holes are usually close together and avoiding this will be hard

but keep reminding them.

Orientation of the plant: Don't make them dig it up if it is wrong but show them with the next seedling they plant, the

direction it should face. Use a landmark.

Dirt back in the hole: Children are often are a bit lazy putting enough dirt back in the hole, resulting in plants sitting in

big deep craters. Emphasize a shallow watering bowl (it will settle anyway) and encourage them to really pack the soil

in hard. They can use their feet if they want to.

Stability of the guard: It is best if mallets or hammers stay with adults or responsible children with a keen eye for

quality control.

�

�

�

�

�

�

�

�
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12. Water conservation in the
home and school

Concepts

Introduction

A water audit: the first step to save our water

�

�

�

�

Identifying the amount of water used, is the first step in

saving water

Water auditing for school and at home

Tips for identifying leaks in your water system

Water saving ideas for the home and school

Water is a valuable and precious resource. A lot of water

is wasted because so many people give so little thought

about where water comes from and where it goes after

being used. Less than 1% of the world's fresh water is

available for human use.

When you consider that South Australia's water treatment

plants receive more than 90 billion litres of water each year

you can see that much of our precious resource is quite

literally going down the drain!

Details of water saving tips are given in a wide range of

internet resources including the Onkaparinga Catchment

Management Boards Website

and the SA Water website

The aim of this chapter is to outline how you can take

action to reduce water use in your area.

Many of us waste water without realising it.We might stay

in the shower a little longer than necessary, forget about

the sprinkler on the garden or brush our teeth with the tap

running.To find out where you are wasting water it is a

good idea to complete a water audit.A water audit,

involves working out how much water you use on an

average day. After completing the audit you are then able

to work out where water savings can be made.

Included in this chapter are a range of water use audits.

They are simple to use and will give you an idea of how

much water you are using for many household tasks. Once

you have the results from your water audit it is time to

take action. Identify those areas around the home where

water savings can be made, identify methods to save water,

set some personal goals for reducing your water use and

take action. For example, if you are showering for 10

minutes then aim to have a 5 minute shower. Use an egg

http://www.onkaparinga.net

http://www.sawater.com.au
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timer to remind you when the 5 minutes is up.

On average 2% of the water used in a house is lost through

leaking pipes and taps. Follow the leak check activities

included at the end of this chapter to check for leaks at

home and at school. Once identified, leaks should be

repaired right away.

There are many ways to save water at home. Front loading

washing machines and water saver shower heads are just a

few of the many water saving devices that can help you save

water. Further water savings can be made by changing a

few of your habits, for example you can turn off the tap

while you brush your teeth or wash your hands. Even

simple changes like this can lead to considerable water

savings over a year. Gardens are the biggest users of water

for most households, and provide the best opportunity for

water savings. Consider taking steps to make your garden

more water friendly such as planting drought tolerant

plants and using mulch. Refer to topic 13 on water efficient

gardens to find out more. Further water saving strategies

for your home can be found in the 'waterwise in the home'

fact sheet included in this chapter.

Some specific tips for saving water at school are:

Consider using waterless urinals in the boys toilet.

Involve students in conducting regular leak checks of all

the schools water fixtures and fix leaks as soon as they are

identified.

Consider installing a rain water tank at the school to use

on the schools gardens.

Grow as many local native plants around the school as

possible, as once established they do not require watering.

Contact the Plumbing Industry Association of Australia

on (08) 8292 4000.They can put you in touch with your

nearest waterwise plumber who can visit your school and

suggest changes that can be made save money on the water

bill.

The South Australian Government and SA water have

introduced permanent water conservation measures to

encourage all SA water users to save water. Refer to the

permanent water conservation measures fact sheet

included with this chapter.

Permanent water conservation measures include the

Identifying leaks in your water system

Saving water at home and school

Water conservation and the law

�

�

�

�

�
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http://www.savethemurray.com/pdfs/waterwise_ho

usehold.pdf

http://www.murrayusers.sa.gov.au

http://www.sawater.com.au/NR/rdonlyres/71CD5D6

E-DD53-4584-B614-

388382E930D0/0/Slow_theFlow.pdf

http://www.onkaparinga.net/downloads/water_audit

.pdf

http://www.onkaparinga.net/caring/youdo/garden_d

esign.shtml

http://www.ourwaterfuture.com.au/waterwise/men

u_home.asp

information on household water use and tips for saving

water.

School Water Audit Kit, River Murray Urban Users

Committee.

A copy of this waterwise resource folder should be in each

school in Onkaparinga catchment. Surf the website for

contact details if further copies of the folder are required.

A colour brochure outlining methods to save water

around the home and garden.

A home audit for all of us. Suitable for years 6 up to adults.

Encourages participants to set goals to improve water use

around the house.

Tips for designing water friendly gardens.

Tips for saving water around the home, as well as an online

water audit to help you work out where you can make

water savings at home.

following:

Sprinklers are not to be used to water parks, gardens

and sports grounds between 10 am and 5 pm.

Using water to hose down outside paved areas is not

allowed at any time.

When cleaning boats and motor vehicles you must do

one of the following; visit a carwash (preferably one

that recycles waste water), use a bucket or watering

can filled directly from a tap or use a hand-held hose

that is fitted with a trigger nozzle (that can be shut off

when not in use).

Refer to the factsheet on permanent water conservation

measures for more details.

�

�

�

Lesson Ideas

�

�

�

�

�

�

Water Use Survey

Water consumption activity.

How much water do we use at home?

Leak check

Water smart home audit.

every drop counts

.This worksheet for lower primary

requires students to survey water use in their home

and to ask friends the ways that they use water at

home.

An activity for students from

middle to upper primary to investigate the amount of

water used at home.

A series of four

waterwise worksheets that direct students through a

survey of the amount of water that they use at home

over a day, weekend and an entire week.

.This set of four waterwise worksheets

directs students to survey water using appliances at

home and school to detect leaks.

Ask students to take this audit

home and complete it with their parents. They can

report the results of their audit back to the class

including their score and the water smart goals they

have set for themselves.

Book in for an activity session by

contacting Woorabinda Environment Centre on

8370 1298.

Up to date information about water use in South Australia.

-A unit of work on water use in South Australia.

Information and lesson ideas. No blackline masters.

Recommended resources

http://www.environment.sa.gov.au/reporting/educati

on/pdfs/fact_sheets/06_water_use.pdf

http://www.sawater.com.au/our_water_system/

On_the_trail/On_the_trail_Part1.pdf
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Permanent Water Conservation Measures
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Topic 12 - Water conservation

in the home and school

4.12.1

Fact Sheet

�

�

�

Sprinklers are not to be used to

water parks, gardens and sports

grounds between 10 am and 5

pm.

Using water to hose down

outside paved areas is not

allowed at any time.

When cleaning boats and motor

vehicles you must do one of the

following; visit a carwash, use a

bucket or watering can filled

directly from a tap or use a hand-

held hose that is fitted with a

trigger nozzle (that can be shut

off when not in use).

People that break the permanent

water conservation measures may

be reported by any member of the

public to SA Water (on the Water

Restrictions Hotline 1800 130

952). Initially a letter of warning is

sent. If the offender is seen

breaking the measures by a SA

water inspector then a $315 fine

will be issued. Repeat or serious

offenders may land themselves a

$5000 fine.

Water is a precious resource. In

South Australia - the driest State,

in the driest inhabited continent

on the planet - we can't afford to

take water for granted.We already

take too much water from our

rivers contributing to a decline in

native fish stocks and an overall

reduction in river health.As the

demand for water continues to

increases we run the real risk of

running out of water.

Recognising this, the State

Government has introduced

Permanent Water Conservation

Measures.These are sensible,

responsible and simple measures

to ensure we all play a role in

saving our water resources now

and in the future.

The Permanent Water

Conservation Measures focus on

wise water use and apply to all

water supplied from the SA Water

system.

Permanent water conservation

measures include the following:
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Being waterwise in your home
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Topic 12: Water

conservation in the home

and school

4.12.2

Fact Sheet

getting through, you've got a leak, and it's

time to call a plumber

3. Keep it short

Long, hot showers waste water and power.

So keep your showers short. Conventional

showers typically use around 25 litres of

water per minute. A minute or two less

showering time adds up to a lot of water

over a year.

4. Relaxing soak

For a long, relaxing soak, a bath will use less

water than a long shower.

5. Run it full

Dishwashers can be thirsty items.

Even a dishwasher with a low water use

rating can use the equivalent of two sinks of

water per wash. Older models can use as

much as 50 litres of water.The way to save

water is to operate your dishwasher only

when it is full.This way you will also save on

your power bills.

6. Save those suds

Washing machines are major users of water

in the home.

As with dishwashers, try not to operate

Shower

Bath

Washing Machine

Dishwasher

All year round we use a lot of water inside

our homes. About half of the water used by

households is used up inside the home. If we

all reduced our usage, even by a small

amount, a lot of water can be saved.

Simple measures like installing a water

efficient appliance or plumbing fitting enable

us to save water whenever they are being

used. Look for the 'AAA' ratings applied by

Standards Australia to many water-using

appliances and plumbing fittings.

In addition, we can save water by changing

our habits, like taking shorter showers.Water

conservation in the home is an important

way to protect our precious resource.

Here are 10 practical ways to save water in

your home without affecting your lifestyle.

1.Too many flushes

The toilet is a big user of water in the home,

with anything from 3 to 11 litres needed for

every half or full flush. It is surprising how

many people use the toilet to flush away

cigarette butts, tissues and other rubbish.

Apart from the potential to cause problems

in the sewerage or septic system, this

practice wastes large volumes of water.

2.The unseen leak

A leaking toilet cistern can be extremely

wasteful - up to 16,000 litres of water in a

year, and you might not even be aware of it !

To check your cistern, place a few drops of

food colouring in the tank.Without flushing it,

look for colouring in the toilet bowl. If it's

Toilet
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them with small loads. If you are buying a new

machine look for Standards Australia ratings

which indicate good water efficiency: the

more 'A's the better.

Consider buying a front loading machine.They

generally use less water than top loaders.

Use the suds saver option if you have several

loads to put through.

7. Stop leaks

Check for worn tap washers. A dripping tap

might not appear to be wasting much water,

but it quickly adds up.

Repair leaking pipes. A single leak over a long

period can waste thousands of litres.

Don't let water run while carrying out tasks

such as rinsing dishes, washing fruit and

vegetables or washing your hands.A tap

running strongly can use 15 litres or more

per minute. People who regularly keep the

tap running while cleaning their teeth may use

about 11,000 litres per year in the process.

You could save this water by using a glass to

rinse out your mouth. When shaving use the

plug and run some water into the basin

instead of leaving the tap running.

8. Catch the cold water

Water is wasted each time cold water is

flushed from a hot water pipe. Keep

containers near the sink and shower, and use

this excess on the garden or indoor plants.

9. Hidden leaks

Undetected leaks can be extremely wasteful

and costly. A way to check for leaks is to

read the water meter late at night and early

the next morning to see if water was running

while everyone was asleep.

10. Reduce the pressure

High water pressure increases flow rates

Taps

General Maintenance

from showers, taps, leaks and drips. If you

have extreme high water pressure, a

registered plumber can fit a pressure

reduction valve at your property boundary.

Reducing your water pressure will also

reduce water hammer which is a banging

noise that can occur when you turn a tap off.

Remember to get professional advice from a

Waterwise plumber (contact the Plumbing

Industry Association of Australia for details

on 08 8292 4000 for details).

This fact sheet was adapted from

Further water saving tips can be found at :

:

http://www.ourwaterfuture.com.au/wat

erwise/menu_home.asp

Http://www.ourwaterfuture.com.au/wat

erwise/menu_home.asp

http://www.onkaparinga.net

4.12.2
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Water Use Survey
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Topic 12 - Water

conservation in the home

and school

4.12.4

Survey your friends and fill in yes or no for each water

use.

Today I used water to.....

Your friends
name

brush
my

teeth

have a
shower

drink water
the

garden

wash
the

dishes

Think! Which task uses

up the most water Draw

it in a picture.

?

List the tasks that use up

water in your house.

________________

________________

________________

________________

________________

________________

________________
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Amount SavedWater saving method

Where is it used? Number of times in 24 hours X quantity Amount

Cleaning Teeth

Shower

Bath

Toilet

Washing hands

Garden hose

Total =

_____

Total =

_____

Total = _____

4 litresE.g. Turning off the tap while cleaning my teeth

Saving Water at Home
Task 1: Complete the table to work out your daily water use.

Times cleaned in a day

Total shower time (minutes) in a day

Times flushed in a day

Times washed in a day

Tap running while brushing: ___ x 5 litres

Tap turned off while brushing: ___ x 1 litre

Normal shower head: ___ x 20 litres per min

Water saver shower head: ___ x 10 litres per min

Full: ___ x 200 litres

Half full: ___ x 100 litres

Quarter full: ___ x 50 litres

Full flush: ___ x 10 litres

Dual Flush - Full: ___ x 8 litres

- Half: ___ x 4 litres

Tap running: ___ x 5 litres

Tap turned off while soaping: ___ x 1 litre

Time left on (minutes): ___ x 20 litres per min

___

___

___

___

___

___

___

___

___

___

___

___

___

Task 2: Think of ways you can save water at home.

Estimate the amount of water saved in a day.

Name:_______________

Based on the ‘water use checklist’ - Waterwise

4.12.5
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13. Water wise gardens

Concepts

Why have a water-wise garden?

Perception of beauty

�

�

�

�

Water wise gardens should be both water efficient and

environmentally friendly

Indigenous gardens are water-efficient and provide

habitat for native species

Exotic gardens have led to the invasion of many serious

environmental weeds

Mulch can be useful for reducing water loss if used

correctly.

Water restrictions came into force in Adelaide for the first

time in summer 2003. Whilst we may like to think that

restrictions will soon end and then we can go back to using

water in the way we always have, many experts say this will

not be the case. Water restrictions will continue.

Our local water resources which provide us with 60% of

our yearly demand are showing signs of stress whilst the

other 40% sourced from the River Murray is also

unsustainable. It is unlikely that any of us in our lifetime

will again experience the unlimited supply of water we

once took for granted. South Australians need to change

behaviour and learn to live with less water. With more

than 40% of household water use going onto our gardens a

distinct opportunity exists for any homeowner to

significantly reduce their water use.

Take a drive around any suburban area, look at the gardens

and what do you see? Variations of the English gentleman's

garden, with expansive lawns bordered by patches of showy

flowers, shrubs and deciduous trees! Little has changed in

gardens over 200 years of European settlement in Australia.

In order to bring real change to our water consumption

and improve the health of our local environment, we must

open our minds to different styles of garden. One need

only spend a few days as a volunteer bushcarer to no

longer view particular garden plants as beautiful, but rather

as invasive menaces! Overall, most Adelaide gardens are

very similar with very little variation in design or plant

selection. The time has come to broaden perceptions of

garden beauty and embrace different styles of garden for

the sake of our sustainable future.

Water-wise vs water-efficient

Indigenous v native

There is now a plethora of material advocating water-

efficient gardens. However, much of this information is not

designed in the local context and suggests using plants

which have the potential to become environmental weeds.

Such plants place further stress on dwindling local

biodiversity and the taxpayer, as agencies and volunteers

move to action to remove them as fast as they are planted.

A water wise garden is an opportunity to contribute

positively to local biodiversity through the provision of

plants which can be used as habitat for our native species.

Waterwise gardeners should also consider how much

water is running off their garden, particularly if they are

using fertilisers and pesticides. Since many parks and

gardens are heavily dosed with chemical fertilisers brought

in from distant sources, there is an oversupply of nutrients

to creeks and rivers, causing pollution problems and algal

blooms.

One should also consider how their garden might be

costing the wider environment. Consider the use of natural

resources.

Topsoil is brought in and peat is quarried, along with

other soil-amending agents. Nearly all of them are in

quite short supply in the natural environment.

Oil and petrol are consumed by garden machinery,

especially by lawnmowers.

Large quantities of garden waste are generated, through

weeding and pruning. This may be chipped and

composted, but much of it is carted off to landfill sites.

Waste disposal is an increasingly expensive component

of our urban economy.

A whole range of insecticides and fungicides is sold and

used with very little restriction. Some of these toxic

chemicals find their way into the water supply and the

food chain.

Plants labelled as 'natives' come from anywhere in Australia,

maybe as far away as CapeYork or south-west Western

Australia. Indigenous plants come from a specific region.

Australia is a vast continent with a huge range in climate,

rainfall, and soil condition therefore many Australian plant

species only grow in very small parts of Australia. For

example, there are more than 500 species of Eucalyptus in

Australia but only about nine or ten which are indigenous

(naturally grow) in the Onkaparinga catchment area.

�

�

�

�
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The indigenous garden: absolute best practice
model

Plant selection

Garden design

Obtaining plants

Depending where you live in the Onkaparinga catchment,

there are between 100-300 species of plants indigenous to

your area, that is, they were growing in your backyard,

street or local oval prior to land clearance. Having evolved

in your area for thousands of years, these plants are

specifically adapted to the local soil conditions and need

only the local rainfall for their water requirements.

Indigenous gardens are rare havens for biodiversity,

providing much needed pockets of habitat for dwindling

species of native birds in the suburban areas. These

gardens will attract birds not seen in conventional gardens!

To plant an indigenous garden one must have knowledge of

the local native plants. There are several resources which

can assist with this. Your local

local council or the

will be able to supply you with

the names and possibly pictures of plants indigenous to

your area. From these you can select the species you

would like to feature and start to plan an indigenous

garden. It is possible to create a complete nectar cycle in

your garden using only indigenous plants. This means that

at least one type of plant is flowering at any given time of

the year so that birds can be provided with food all year,

round and never need to go far from your garden. There

are also many bulbs which emerge as a flush colour in

spring and disappear in early summer.

Let your imagination run wild! Place plants randomly for a

bushland effect or group plants into clumps with larger

species towards the back of the view and smaller species in

the front for a more traditional effect. Remember that

many shrubs respond well to pruning after flowering and

can therefore be kept neat and tidy if this is desired. Native

grasses, rushes and lilies make excellent borders, as well as

essential food supply to finches and robins. Plant existing

water features or stormwater runoff areas with local reeds

and sedges.

There are many landscape architects who can provide

suggestions for garden design as well as complete

installation. If you choose to engage a landscaper, insist that

they use indigenous plants.

One of the biggest challenges for establishing an indigenous

garden is obtaining the plants. It takes commitment and

persistence! Whilst many commercial nurseries sell native

plants, these are mostly Western Australian or Australian

east coast varieties, not well adapted to local conditions.

Specific native plant nurseries will more likely be able to

provide what you are looking for. However, just turning up

and expecting to buy your local native plants will probably

lead to disappointment.

CatchmentWater

Management Board, Urban

Forest Biodiversity Program

of

Million trees -

Nurseries cannot be expected to carry every plant all the

time. Plants need to be ordered from a nursery well in

advance so that local seed can be tracked down and the

plants grown. Ideally 18 months in advance is the level of

notice which will likely guarantee supply of all the plant

varieties you are looking for. This length of time allows for

a summer seed collection season as well as a long growing

season, which ensures strong healthy plants. Your nursery

may even be able to supply some of the plants prior to the

due date, allowing you to spread out the planting workload.

There is a comprehensive list of local growers included at

the end of this chapter. Alternatively, have a go at growing

your own. There are several local agencies which can

provide expertise is this field, see the

section of this chapter..

In the meantime, lobby your local conventional nursery to

carry more local native species grown from local seed

supply. Consumer demand brings change!

Local native seedlings should be planted out in winter after

some rains have fallen and soil is damp. Cool temperatures

will not shock plants and prevent water stress in their

transition from potted life to garden life. All local natives

will benefit from being planted deeply, so that a shallow

depression can be made around the plant. Deep planting

insulates the roots from frost and heat and a shallow

depression around the plant will provide a 'watering bowl'

for targeted watering during their first summer.

Be aware that certain local plants are specifically adapted to

growing along watercourses or in swamps where they are

also receiving groundwater. If any of these are to be

incorporated into your garden design, they will obviously

require more watering than other plants. It is best to

group these plants together, where they can receive extra

water without wasting water on other plants which do not

need it.

While these plants will most likely survive their first

summer without watering, providing a deep watering (6-10

litres) fortnightly to each plant will greatly increase growth

rate and survivorship. Watering need only occur over the

plant's first summer or over extended dry spells of four

weeks of more within the first year of establishment. After

this time, watering will not be necessary.

Local native plants only need the low quantities of nutrients

present in local soils. However if you are replacing exotic

plants in your garden, they will have likely stripped the soil

of nutrients and altered chemical properties of the soil.

Indigenous plants will benefit from the addition of a slow-

release fertiliser such as Osmocote® native gardens

fertiliser or Blood and Bone over the first 10 months of

establishment. These nutrients or a combination thereof

will provide nutrients and trace elements necessary for

Recommended

resources

Planting

Watering

Fertilising

4.13
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healthy establishment. Fertiliser should be applied to the

plant's water bowl and well watered in. Fertiliser should be

applied on cool days (under 24ºC) when the weather is

tipped to remain cool for at least 48 hours. Use less than

the recommended label rates of these products to

safeguard against over-fertilising.

Most plants will respond well to being pruned after

flowering. However, these plants are also a valuable source

for seed, so if you would like to collect seed for future

plants, prune after the seed has developed.

There are few styles of garden which cannot be achieved

using Australian native plants. From a rambling cottage

garden, Mediterranean or formal garden, using native plants

will provide the desired effect with a reduction in water

use. While installing an indigenous garden is the preferred

option, it is also the most challenging as far as obtaining

plants goes. On the other hand, most nurseries will have

sections devoted to more popular, commercial varieties of

native plants.

There are some common traps to be aware of when

selecting native plants from a commercial nursery:

Is it native to Australia? Some nurseries will include

water efficient plants in their nurseries under such

signs as 'Plants for Australia' which is extremely

misleading, as the plants may be from elsewhere and

just happen to grow well here. In many instances they

will grow a little too well! Many exotic water efficient

plants are serious local weeds such as Olive, Broome

and Erica.

Will it survive in my garden? Many natives sold in

nurseries are indigenous to Western Australia or

Victoria, where soils and climatic conditions may be

very different. For example, many WA natives naturally

grow in acid soils but most Adelaide soils are alkaline

therefore they may quickly perish soon after being

planted, despite your best caring efforts.

Does it have weed potential? Just because a plant is

native to Australia does not mean that it cannot

become a weed in your local area. There is an ever-

increasing list of native plants becoming invasive in our

local bushland, roadsides and watercourse. The

appendix to this chapter contains a list of native plants

to avoid or remove, as they have become weeds in the

Adelaide area.

Is it water efficient? Plants originating from the tropical,

high rainfall regions of Australia are not going to assist

in water efficiency and should be avoided in our dry

climate, as they require significant watering to survive.

The retailer of native plants should be able to help you

navigate through these issues. It is recommended that

native plants be bought from a specialised native plant

nursery (see list of growers at the end of this section). If

you notice your local plant nursery selling weedy species,

let them know that you are not happy about it. Consumer

Pruning

Native gardens - the next best thing

�

�

�

�

pressure can bring change!

Gardening in Australia has a long history of using exotic

plants. The first European settlers imported plants to

remind them of home. It would appear that little has

changed in our perception of an attractive garden or our

gardening habits. The net result of these introductions has

seen almost 2700 species of plant establish themselves

Australia wide, with dire consequences for biodiversity.

This poses a significant cost to the community through lost

land productivity, spread of feral animals and loss of

biodiversity. Despite this, there are still many species of

exotic plants which are known weeds, readily available in

plant nurseries.

If you must have exotics in your garden, please make sure

that they do not have weed potential. Unfortunately, it is

water-efficient exotics such as olives, which have the

highest tendency to escape gardens and establish

themselves in nearby bushland, so please be careful. The list

at the back of this chapter names exotics to avoid in the

local area. There are many exotic plants out there which

are benign with almost no potential to spread into the

environment, however these tend to be the ones which are

a little harder to grow. Take responsibility for your plant

choices and become part of the solution.

Lawns are generally the most water-consuming component

of suburban gardens. To not have one is the simplest way

to be water efficient. Reducing lawn area is also very

helpful. Creating larger garden beds, wider pathways, paved

areas, decking or mulched areas are water efficient

alternatives. Eliminating lawn from hillsides is a good place

to start, as these areas inevitably require more water due

to increased rates of run off.

Understandably, most people like to have at least some

lawn in their garden for children to play or to sit around

on. For waterwise lawn care, consider the following:

Select a hardy, slow-growing type of lawn (consult an

expert).

Water every 7-10 days in summer with a deep soak to

encourage deeper root development

Mow lawns to longer length (30-50 mm) in summer so

that the grass can adequately shade its own roots, and

reduce soil drying.

Aerate the lawn in early spring to help water soak into

the soil.

Note that anyone establishing a new lawn requiring extra

water outside water restrictions, must obtain a permit

from a turf grower or SA Water. Permits must be

registered by phoning 1800 130 952.

Mulch is an excellent alternative to lawn and helps to retain

moisture in the soil after watering. There are many

Exotic gardens: if you must

The final word on lawns

The final word on mulch

�

�

�

�
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Cyclic watering helps reduce runoff. For more efficient

watering, water for 15 minutes stop for two hours,

then water for another 15 minutes.

Keep an eye on how much water you're using, runoff

and the wetness of the soil. Using a tap timer can help.

Use water-saving products like water-storing granules

and mulch around your plants.

Install a good drip-irrigation system under a thick layer

of mulch (at least 75 mm) so water doesn't evaporate

as it tries to penetrate the mulch.

Turn off your irrigation system during or after rain.

Water garden beds separately - they don't need as

much water as lawns.

Water the base of plants and shrubs, not the leaves.

Use a sprinkler system with micro-sprays for

vegetables, shrubs and annuals.

See the list of local growers, photo album of water wise

gardens and list of exotic plants to avoid following this

chapter.

Urban Forest Biodiversity Network

Flora for Fauna

Create a habitat garden

Wildlife Gardening

(topics include attracting birds, butterflies and dragonflies

to your garden)

Eco Gardening

City of West Torrens

Recommended resources

www.urbanforest.on.net

www.floraforfauna.com.au

www.nccnsw.org.au/member/cbn/projects/earthaliv

e/Garden.html

wildlifegardening.com

thisplace.com.au/eco/gardening.htm

www.wtcc.sa.gov.au/backyardwildlife
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different types of mulch of varying quality.

The advantages of mulching include:

Conserving existing soil moisture

Absorbing and retaining water from irrigation or rainfall

Providing protection against temperature fluctuations

Inhibiting weed growth

Providing a source of nutrients and improving soil

structure.

There are two factors to consider when choosing a type of

mulch:

Function - should it improve the soil fertility and structure

or just conserve water and inhibit weed growth? Consider

durability, ease of application, availability and cost too.

Appearance - is it a decorative statement or should it blend

in to the surroundings and be inconspicuous? Different

garden styles will suit different mulches. For example,

lucerne mulch will not look as appropriate in a native bush

garden as leaf litter or a small bark chip.

Nitrogen draw-down is the loss of Nitrogen from the soil

that occurs when mulch with a high carbon/low nitrogen

content is used.The soil micro-organisms that help with the

decomposition of organic mulches require Nitrogen as an

energy source.When the organic material being broken

down has a low level of nitrogen they must take Nitrogen

from the soil, reducing the amount of Nitrogen available to

plants.This can cause yellowing of the leaves and poor

growth.

Products that cause Nitrogen draw-down include woodchip

and bark mulches, sawdust and paper. Organic materials

such as lucerne, manure, grass clippings and other green

mulches don't cause draw-down as they contain enough

Nitrogen to allow the micro-organisms to break down the

material without robbing it from the soil.

Nitrogen draw-down can be alleviated by incorporating a

compost or manure into the soil before mulching, or mixing

a fertilizer high in nitrogen into the mulch.

Irrigation systems are extremely varied and complex and

there are many experts available to help you design and

install the right system.

Here are some water saving tips:

To help water seep down to tree roots, plant 10 to

15cm lengths of perforated agricultural pipe around the

root zone and spaced about one metre apart with the

lip slightly above ground level. Fill the pipes with water

once a week in hot weather.

In summer, water your garden less often but more

deeply.A good soak once a week is more useful than a

surface sprinkling once a day.

�

�

�

�

�

�

�

How do I decide which mulch to use?

A word of caution on Nitrogen draw-down

Irrigation systems



A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

Water wise gardens

4

Se
c

tio
n

4
-

W
a

te
r
c

o
n
se

rv
a

tio
n

Topic 13 - Water wise

gardens

4.13.1

Photo album

‘
-

children designed
the shape of the
garden and wrote
their own dreaming
story after visits
from indigenous
people.

Garden features
native grasses
grown from seed
collected in the
school’s local area.

Serpent’ native
grasses garden
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Indigenous garden - constructed with assistance from Urban Forests Biodiversity program. School

grounds had little biodiversity or indigenous vegatation apart from a few remnant grey box trees (see

bottom right). This was the logical location for an indigenous garden.

Top photo is taken just 18 months after construction.

Photos courtesy C. Gibson OMT- UFBP
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Stormwater retention wetland
- large quantities of stormwater
flow off this school’s large sealed
tennis court and paved area.
Instead of being disposed of to the
street and nearest creek, the water
is now collected in a small wetland
retention area. The wetland has
been planted with indigenous reeds
and sedges which help to filter the
water before it trickles out onto
the street.

This area has several benefits:

It slows stormwater flows
hence reducing the erosive
pressure of stormwater
entering the creek
Stormwater will be partially
filtered by plants before it flows
into the creek
Wetland plants will provide a
small habitat area for aquatic
species such as frogs
Area provides a unique
educational opportunity to
view a stormwater solution on
the school grounds

�

�

�

�
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4.13.1

Indigenous garden - Constructed with the assistance of the Urban Forests Biodiversity program, this

garden features indigenous shrubs, grasses and ground covers. Stormwater is collected in a retention

pond lined with reeds and sedges (bottom right photo).These photos are taken four years after its

construction though plants have been added every year to present.

Photos courtesy C. Gibson OMT- UFBP
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Bushland indigenous garden est 2001 -
existing lawn and non-local trees removed and
area planted with more than 60 species of
indigenous plant. Garden is designed to emulate a
natural grassy woodland setting. Stormwater is
directed into a chain of ponds lined with reeds
and sedges. Billardierii

cyamosa

Sweet apple

berry

Calocephalus

citreus

Lemon

beauty-heads

Lotus australis

Austral

trefoil

Hardenbergia

violacea

Native lilacSome of the indigenous plants present

in this garden at O’Halloran Hill.
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4.13.1

Indigenous garden - a variety of trees and shrubs
have been used to provide a screen from the street
at the front of the house. A frog pond has been
constructed in the middle of the yard and lined with
indigenous reeds and sedges. A fine mulch has been
used to mark a pathway around the pond. Grasses
and ground covers have been used around the edges
of the path.

Dianella revoluta

Black-anthered flax lily

Myoporum viscosum

Sticky boobialla

Acacia acinacea

Gold dust wattle
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Australian native garden - this Hills garden comprises species

from many parts of Australia including Western Australia,Victoria and

New South Wales. However none of the species featured have a

significant environmental weed potential. Pebbles, rocks and bark

chips provide many different textures and complement the plants.

This garden incorporates plants which have been grafted to provide a

formal, traditional garden plant shape eg standard grevilleas.
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Weed alert - garden hit list
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Topic 13 -Water wise

gardens.

4.13.2

The list below includes many common environmental weeds of the Adelaide Region. You will notice that several
of these species are common garden plants. These species are invasive and should be controlled both in our
gardens and bushland areas.

* = non-native (exotic) species

Note that this list is by no means an exhaustive list of weed species. It is important to be vigilant if you notice a
garden species spreading in your garden or nearby.

Water wise gardens

C o m m o n N a m e S p e c ie s N a m e

A le p p o p ine *P in u s h a le p e n s is

a the l p ine *Ta m a rix a p h y lla

C a p e L e e uwin wa ttle P a ra se ria n th e s lo p h a n th a

ca sto r o il p la nt *R ic in u s co m m u n is

C o o ta m und ra wa ttle A ca c ia b a ile ya n a

co to ne a ste r *C o to n e a ste r sp .

d e se rt a sh *F ra x in u s ro tu n d ifo l ia ssp . ro tu n d ifo l ia

e a rly b la ck wa ttle A ca c ia d e cu rre n s

e lm *U lm u s sp .

F lind e rs Ra ng e s wa ttle A ca c ia ite a p h y lla

g o ld e n wre a th wa ttle A ca c ia sa lig n a

ha wtho rn *C ra ta e g u s sp p .

m yrtle -le a f m ilkwo rt *P o lyg a la m yrtifo l ia

Ne w Ze a la nd m irro r-b ush *C o p ro sm a re p e n s

o live *O le a e u ro p a e a ssp . e u ro p a e a

p e p p e r-tre e *S ch in u s a re ira

p incushio n ha ke a H a ke a la u rin a

p lum *P ru n u s sp .

p o p la r *P o p u lu s sp .

ra d ia ta p ine *P in u s ra d ia ta

sa llo w wa ttle A ca c ia lo n g ifo l ia va r. lo n g ifo l ia

s ilve r wa ttle A ca c ia d e a lb a ta

sug a r g um E u ca lyp tu s c la d o ca lyx

swe e t p itto sp o rum P itto sp o ru m u n d u la tu m

tre e luce rne / ta g a sa ste *C h a m a e cytisu s p a lm e n s is

tre e o f he a ve n *A ila n th u s a ltiss im a

tre e to b a cco *N ico tia n a g la u ca

willo w *S a lix sp p .

Trees and tall shrubs



Common name Species Name

African boxthorn *Lycium ferocissim um

African furze *M uraltia heisteria

blowfly bush / buckthorn *Rham nus alaternus

boneseed *Chrysanthem oides m onilifera ssp.

m onilifera

broad-leaved cotton-bush *Asctepias rotundifolia

dog rose *Rosa canina

English broom *Cytisus scoparius

flax-leaf broom *Genista linifolia

gorse *U lex europaeus

green poison berry *Cestrum parqui

heath / Spanish heath / tree heath *Erica spp.

Horehound *M arrubium vulgare

Montpellier broom *Genista m onspessulana

oleander *Nerium oleander

prickly pear *Opuntia spp.

Silky hakea Hakea sericea

swan plant *Asctepias fruticosus

topped lavender *Lavandula stoechas

A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

4.13.2

C o m m o n N am e S p ec ies N am e

aspa ragus fe rn *A spa ragus scandens

b lackbe rry *R ubus fru ticosus L . agg .

b lue pe riw ink le *V inca m a jo r

b lue -be ll creepe r *S o llya he te rophylla

brida l creepe r *A spa ragus aspa rago ides

brida l ve il *A spa ragus declina tus

C ape ivy *S enecio m ikan io ides

E ng lish ivy *H edera he lix

F um ito ry *F um aria spp .

m orning g lo ry *Ipom oea ind ica

nasturtium *Tropaeo lum m a jus

purp le m orning g lo ry *Ipom oea congesta

swee t b ria r *R osa rub ig inosa

wandering jew *Tradescan tia flum inensis

Shrubs

Climbers and creepers



C o m m o n N a m e S p e c ie s N a m e

A f r i c a n c o r n - f la g * C h a s m a n th e f l o r i b u n d a v a r.

f l o r i b u n d a

A f r i c a n fe a th e r g r a s s * P e n n i s e tu m m a c r o u r u m

A s te r * A s te r s u b u l a tu s

b a b o o n - f lo w e r * B a b i a n a s t r i c t a

b lu e p e r i w i n k le * V i n c a m a j o r

b u lb i l w a t s o n i a * W a ts o n i a m e r i a n a c v . B u l b i l l i f e r a

C a p e tu l i p * H o m e r i a s p .

c lo v e r * T r i f o l i u m s p .

c o m m o n i c e p la n t * M e s e m b r y a n th e m u m c r y s ta l l i n u m

c o m m o n p a m p a s g r a s s * C o r t a d e r i a s e l l o a n a

c o m m o n v i o le t * V i o l a o d o r a ta

c o o la ta i g r a s s / t a m b o o k i e g r a s s * H y p a r r h e n i a h i r t a

c o u c h * C y n o d o n d a c t y l o n

c r o w g a r l i c * A l l i u m v i n e a l e

C u b a n l i ly * S c i l l a p e r u v i a n a

e u r y o p s * E u r y o p s a b r o ta n i f o l i u s

f o u n ta i n g r a s s * P e n n i s e tu m s e ta s e u m

f r a g r a n t o n i o n * N o th o s c o r d u m i n o d o r u m

f r e e s i a * F r e e s i a s p p .

g a le n i a / c a r p e t w e e d * G a l e n i a p u b e s c e n s / s e c u n d a

g a z a n i a * G a z a n i a s p p .

H y a c i n t h b lu e b e l l * S c i l l a h y a c i n t h o i d e s

i r i s * I r i s s p .

i v y * H e d e r a h e l i x s s p . h e l i x

i x i a * I x i a s p .

k i k u y u * P e n n i s e tu m c l a n d e s t i n u m

m a r r a m g r a s s * A m m o p h i l a a r e n a r i a

m e d i c * M e d i c a g o s p p .

m o n a d e n i a * D i s a b r a c te a ta

o n e - o ' c lo c k * O x a l i s p u r p u r e a

p h a la r i s * P h a l a r i s a q u a t i c a

p i n c u s h i o n / s c a b i o u s * S c a b i o s a a t r o p u r p u r e a

p o ly g a la * P o l y g a l a v i r g a ta

r i c e m i l le t * P i p ta th e r u m m i l l i a c e u m

r o s e m a r y g r e v i l le a * G r e v i l l e a r o s m a r i n i f o l i a

s e a - la v e n d e r * L i m o n i u m s p .

s n o w f la k e * L e u c o j u m a e s t i v u m

s o u r s o b * O x a l i s p e s - c a p r a e

s p a r a x i s * S p a r a x i s s p p .

s y n n o t i a * S y n n o t i a v i l l o s a

t a n g i e r p e a * L a th y r u s t i n g i t a n u s

t h r e a d i r i s * G y n a n d r i r i s s e t i f o l i a

t h r e e - c o r n e r e d g a r l i c * A l l i u m t r i q u e t r u m

t r i t o n i a * T r i t o n i a s p .

v e t c h * V i c i a s p .

w h i t e a r u m li ly * Z a n te d e s c h i a a e th i o p i c a

w i ld g la d i o lu s * G l a d i o l u s s p p .

A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

4.13.2

C o m m o n N a m e S p e c i e s N a m e

s a lv i n i a * S a l v i n i a m o l e s t a

Grasses, herbs, bulbs and corms

Aquatic



URBAN FORESTS

GROWERS LIST
* Please ring the growers before you visit to check that they are happy about direct sales and to ensure that they are home.

Wittunga House, 328 Shepherds Hill Road,  BLACKWOOD  SA  5051 
Administered by the SA Department for Environment & Heritage
Tel: (08) 8278 0600    Fax: (08) 8278 0619    
email: info@urbanforest.on.net    web: www.urbanforest.on.net

Company 
Name

Provenance
Indigeneous 

Plants
Peter Hemmings

27 Circuit Drive, 
Hendon, SA 5014

8345 0300 8345 0311 provindig@ozemail.com.au

Plant supply, 
individual sales 

to the public 
(Sunday 10am -4pm)

Green Environmental 
Consultants

Paul Green
29 Deepdene Ave, 
Mitchell Park, SA

5043

8276 9338 
Mob: 0418 815 397

gecpeb@ozemail.com.au

Plant supply by 
brokerage. 

Surveys/management
plans

Mainly consulting, 
specialises 

in native aquatic plants.

Themeda Indigenous 
Plant Growers 
& Revegetators

Phil Bagust and 
Lynda Tout-Smith

3/18 Leicester St 
Parkside SA 5031,
71 North Parade, 

Torrensville, SA 5031

8271 1813, 
8352 6778

philip.bagust@unisa.edu.au

Seed collection, plant
supply, indigenous

garden designs, 
surveys/management

plans.

Specialises in Adelaide
Plains and Foothills.

Wholesale plant 
sales available for 

councils, schools, and
landscapers.

SA Indigenous Flora Kieran Brewer
19 Kerley Cresent, 

Athelstone, SA 5076 
8336 1235 

Mob: 0427 902 326
saif@senet.com.au

Seed collection, plant
supply, surveys/

management plans 
and wholesale sales.

Specialises in eastern
side of the city, Tea Tree
Gully to Unley and into

the Adelaide 
Hills. 150 species.

State Fora Nursery

Within Belair National 
Park, ask for a map or 

directions when 
paying entry fee.

8278 7777 8278 7801 Web site:
www.stateflora.com.au

Plant supply..

Open 7 days, Mon - Fri
9am-5pm Weekends,

Public Holidays 10am-5pm.
Closed Good Friday and

Christmas Day.

Growing Bush Karen Lane 31 Gum Grove, 
Belair, 5052

8278 1587
Plant supply, 

individual sales 
to the public.

Specialty area, plants of
the Adelaide Grey Box 
Woodlands, including

native grasses and 
aquatic plants.

Indigeflora Nursery Jamie Mugridge 43 Chapman Road, 
Hackham, SA 5163

8326 2143 
Mob: 0404 130 053

8557 4515 indigeflora@internode.on.net

Seed collection, 
specialising in a 

broad range of native 
plants including 
wetland species.
Contract growing.

Plant supply available 
in either tube cells or

pots.

Southern Native 
Plant Nursery

Morine Gould
Chalk Hill Road, 
McLaren Vale,

8323 8259 8323 8191
Provenance plants

and 
generally natives.

Wirrascape Carol Shields

Quandong Ave,
Aldinga. 

PO Box 450, 
Aldinga Beach, SA

5173

8557 4173

Only plant supply 
(wholesale and retail),

landscape designs 
using local species.

Retail sales by 
appointment. 

50 - 60 species of trees, 
shrubs, lillies, grasses, 

creepers, aquatic, 
riparian and coastal plants.
Species sourced from the

Aldinga region. 
Cater for local gardens.

Mt Barker Woodlots 
& Wildflower 

Nursery

Jeff and Margie
Barnett

2 Fletcher Road, 
Mt. Barker, SA 5261

8391 1971

Propogators of a large 
range of trees, shrubs, 
ornamentals, grasses.
Propergators of local 
provenance, including 
grasses and wetland 

species.

Specialises in native
grass lawns 

Contact
Person

Address Phone Fax Email/
Webpage

Services
Provided Notes



Company 
Name

Fleurieu Natives John Brame

Waterfall Drive,
Nangkita. 

PO Box 225 
Mt Compass, SA

5120

8556 9167 
Mob: 0407 183 295

8556 9148 johnbrame@internode.on.net

Seed collection, plant
supply, weed control and

maintenance.Direct 
seeding of Eucalyptus 
trees and understory

plants.

Wholesale business, not
retail outlet. Specialises
in plants of the Southern

Mount Lofty Ranges,
McLaren Vale and 
Willunga region.

Raywood Nursery Quentin Raywood Tapanappa Rd, 
Delamere SA 5204

8598 0267 8598 0000 raywood@iinet.net.au
Plant nursery. Native
endemic plant supply

from locally 
sourced seed.

Specialty, propogation 
of Eucalyptus and

Allocasuarina 
species from locally

sourced seed.

Donovan's 
Earth Care

Greg Donovan, 
Terri Bateman

Kapunda, SA  
5373

8566 3073 
Greg: 0417 848 874 
Terri: 0427 792 964

donearth@bigpond.com

Seed collection, plant
supply, weed control

(including woody weed
control). Surveys/

management plans and 
individual sales to the

public. 

Revegetation 
Services SA

John Young
PO Box 754, 

Clare SA
8842 2866 

Mob: 0418 855 235
envirofz@capri.net.au

Revegetation consultant, 
contractor. Specialising 
in mechanical and hand 

planting of, trees, shrubs, 
native grasses and seed 

collecting.

Assessments and 
revegetation advice for 
rehabilitation of saline 

environments. Business 
utilizes a large range of 

native seeding machinery, 
mechanical tree planters. 

Not a plant grower

Pavy Saunders 
Associates

Ben Pavy
PO Box 62, 
Adrossan, 
SA 5571

8837 3601 
Mob: 0418 802 636

ypw@netyp.com.au

Site assessment, 
scientificfield surveys,

consultations specific to
native flora and ecology.

Seed collection, 
propogating from seed

and cuttings.

Specialises in Flora and
Ecology of Yorke Peninsula.

Provides services to 
landholders ranging from 
the Mid north through to 

the Yorke Peninsula region  

Yorketown Garden 
Nursery

Weston and Leanne 
Wilkinson

21 Anderson Terrace, 
Yorketown SA 5576

8852 1714 8852 1714 westie@internode.on.net

Supply native plants 
suitable for Yorke
Penninsula soils. 

Local advice given.
Garden plans and

designs made.

Specialises in 
propogatiion of 

local tree species from
seed sourced locally.

Contact
Person

Address Phone Fax Email/
Webpage

Services
Provided Notes

* Please ring the growers before you visit to check that they are happy about direct sales and to ensure that they are home.
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14. Stormwater solutions

Concepts

Introduction

General tips for reducing stormwater pollution
at school and home

�

�

�

�

A definition of stormwater pollution and reasons to

reduce it.

Tips for reducing stormwater pollution at school and

home.

Stormwater is created by rainwater that flows across

outside surfaces into stormwater drains and gutters in the

street.The water that enters the stormwater drains is not

treated and flows directly into our creeks, rivers, and

coastal waterways.

As stormwater travels over the land, it picks up all kinds of

chemicals and materials that are not naturally found in our

waterways. Some of these are toxic and dangerous - even

in small amounts. Others, such as nutrients, are not

poisonous, but may be produced in such great quantities

that natural systems simply can't cope. After a dry season,

the first flush of stormwater can have the same pollutant

load as raw sewage.This results in the pollution of our

waterways.To help our environment, the stormwater that

leaves our home or school should contain clean rainwater

with very few pollutants such as litter, lawn clippings,

cigarette butts, car washing detergent, sediment or

chemicals.

For a more comprehensive discussion of the causes of

stormwater pollution refer to chapter 7 of folder 3.

Whilst your garden beds and lawn may appear attractive,

the potential for pollution may still exist.Wind and rain can

transport soil, sediment, fruits, berries and leaves into the

street gutters and hence straight into the stormwater

system. Consider the following ideas to help you reduce

the risk of stormwater pollution in your garden at home

and school.

Prevent soil and leaf litter from washing into the drains

by planting ground cover vegetation and building

barriers around garden beds, compost heaps and

rubbish bin areas.

Rake up leaves, fruit, flowers and lawn clippings;

compost them or use them as mulch around the base

of your plants.

Garden beds and lawned areas
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Minimise the use of chemical fertilisers as they can

harm soil organisms. Don't overuse natural fertlisers

such as animal manure and blood and bone because

they may wash away after rainfall. Compost is a very

good fertiliser and it helps to reduce the erosion of

your garden beds during rain.

Consider planting native species of grass such as

Weeping rice grass

which require less fertiliser.

There is great potential for stormwater pollution to

originate from these areas because pollutants left on

driveways or in gutters are quickly washed into the

stormwater system after rain.

Gutters fill up with leaves and bird droppings, which add

unwanted nutrients to stormwater. Driveways may contain

leaves and dirt from garden beds and grease and oil from

the car which can enter stormwater and then pollute our

waterways.

Stormwater prevention tips for gutters and driveways:

Use the waste collected from gutters and driveways as

mulch for your garden beds.This waste acts like a

garden fertiliser as it is often high in nutrients.

Prevent litter from building up in your gutters by

installing gutter guards which are available from most

hardware stores.

Install barriers between paved or concreted areas and

the garden to prevent the spreading of garden bed

material such as soils, flowers, leaves, fruits and berries.

If you have a gravel driveway, ensure that the fine gravel

sediment is contained and not likely to wash onto the

pavement and into the gutter.

Some pesticides and herbicides contain chemicals which

can remain in soils for up to 100 weeks and can severely

hinder the survival of soil organisms such as worms and

bacteria. If these chemicals enter our waterways after rain

they can be toxic to aquatic life.Another problem is that

the nitrogen and phosphorus contained in these chemicals

has the potential to cause algal blooms.

Microlaena stipoides var. stipoides

Driveways and gutters

Pest and weed control

� Sweep your driveways and gutters as hosing them

down is not allowed in South Australia (due to

- see fact sheet

4.12.1).This will save water and prevent contaminated

run-off from flowing onto the street.

permanent water conservation measures

5.14
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Consider the following points regarding the use of these

chemicals :

Don't overuse herbicide and pesticides, as they may

tend to accumulate in the soil and can then be

transported via run-off water into the stormwater

system when you water your lawn (refer to topic 17

for tips on appropriate herbicide use)

Don't use spray applicators on windy days or if rain is

forecast

Try not to use pesticides on hard surfaces such as

paved, concreted, tiled and bitumised areas. Rain will

wash any chemicals on these areas directly into the

stormwater system.

Consider alternatives to the use of chemicals for pest

and weed control. Some plants have natural pest

control properties.These essential oils in a spray water

bottle will eliminate the following pests.

Schools are generally much larger than residential property,

and may contain a number of on site stormwater drain

entrances. There is a risk that these drain entrances are

used to dispose of art room paint clean-up water or

wastewater from cleaner activities. Litter can easily enter

these drain entrances.This means that schools have the

potential to be large polluters of stormwater.

Ensure that your school has a strong litter control

program in place. Students should be made aware of

the environmental problems caused when litter enters

the stormwater system.

Ensure that stormwater drain entrances are not used

to dispose of wastewater, such as paint brush rinse

water.

Ensure that staff and students are well aware of the

location of on site stormwater drains so that pollution

problems are quickly recognised and remedied.All

school staff including grounds people, cleaners and

other contractors must be made aware that

wastewater must not be disposed of in a drain.

�

�

�

�

�

�

�

(Adapted from by the city of Port Adelaide

and Enfield).

The most important thing to remember is that

.

Stormwater

only rain should go down the drain

Tips specifically for schools

Lesson Ideas

Recommended resources

�

�

�

�

�

�

�

Book a and have a

Waterwatch education officer visit your class.

Participate in the gutter guardians program.This

program is conducted in autumn to reduce the

amount of leaves and litter that are washed into

stormwater drains.

Involve students is stenciling the drains around the

school.You can order stencils and obtain instructions

by contacting Woorabinda Environment Centre on

8370 1298. Drain stencil messages such as “the drain

is just for rain” are an effective way to remind staff,

students and school visitors about stormwater drain

environmental issues.

Assist students to develop playground rules to reduce

stormwater pollution. Post these rules up around the

school.

Order the stormwater picture series from folder 3

from (Woorabinda Environment Centre 8370 1298).

Students can work in groups to develop solutions to

these stormwater problems. Students can also visit

their local creek to see if they can observe any other

stormwater problems. An action plan can be

developed and implemented by students to solve these

stormwater problems.

Conduct a litter survey at the school and present the

findings at a school assembly.Alternatively your class

could survey the attitudes of students to the local

environment. Identify areas of concern or

misunderstanding and launch an education program

around the school designed by your class.

Develop advertising posters to put up around the

school warning other students of the problems caused

by stormwater pollution.

Stormwater Solutions Session

http//www.catchments.net

http//www.onkaparinga.net

http//www.onkaparinga.net/education/downloads/fo

lders3/7i_stormwater.pdf

Contains an excellent section on stormwater pollution

prevention.

For general information on stormwater.

Catchment Connections online:

refer to for

information and activities relating to stormwater.

Catchment Connections folder 3 - stormwater

5.14
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15. Waste disposal guide for
schools and the home

Concepts

Hazardous waste

Hazards with hazardous waste

Avoid waste in the first place

�

�

�

Hazardous waste can be found in most schools and

homes and must be disposed of appropriately

Follow the steps to effective waste management to

reduce the amount of hazardous waste produced

Help the environment by not disposing of harmful

substances down the sink or drain.

Hazardous waste is most commonly created when we

decide it is time to get rid of those old unused chemicals in

the laundry cupboard, storeroom or the shed. Hazardous

waste includes materials such as paint, pool chemicals,

solvents and pesticides which are too dangerous to be

disposed of in the garbage.

Unfortunately, hazardous waste around the school or home

can account for about 1% of disposed garbage, which

sounds insignificant, but nationally amounts to many

thousands of tonnes per year. Next time you have a big

clean-up, stop and consider the best method to dispose of

those old medicines, pesticides, pool chemicals, cleaners,

paint thinners and batteries that you no longer need.

Some chemicals become more dangerous when mixed with

other chemicals, food scraps or even just water.

Some things are hazardous because they contain heavy

metals and other poisons that contaminate soil and pollute

waterways.

Flammable chemicals and sharp objects pose a serious risk

to waste collectors and handlers, as well as curious children

and animals that may rummage through your bin.

Clearly you don't want all these nasties sitting around your

house or school either, endangering the health and safety of

you or your students and family. So what do you do with

them? Read on to find out where to dispose of your

household and school nasties.

The best way to avoid future problems of disposing of

dangerous goods is not to buy and use them in the first

place. Substitute them with a less dangerous alternative. If

you have to use them, only buy the quantity you really need.
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Use the steps to effective waste management, outlined

below, as a guide (adapted from

http://www.choice.com.au).

1. Avoid producing the waste in the first place.

2. Reduce the amount of waste produced.

3. Reuse any waste that is produced

4. Recycle any waste that is produced

5. Treat the waste in a suitable way

6. Dispose of the waste in a suitable way.

Note that if the steps to effective waste management are

followed we would rarely need to dispose of hazardous

waste.

If you are unable to reuse or recycle your hazardous waste

then you will need to dispose of it appropriately.Table 1

outlines the correct procedure for disposing of common

hazardous waste items found at home and school.

HHWCF is the Household Hazardous Waste Collection

Facility on the corner of Magazine Road and Henschke

Street, Dry Creek. It is operated by the Environment

Protection Authority (EPA) on the first Tuesday of each

month between 9am and 12 noon, with listed waste items

Steps to effective waste management

Correct disposal of hazardous waste
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5.15

received free of charge. Details of accepted wastes are

provided in Table 2.

For further details about disposal options for waste not

accepted at the EPA hazardous household waste collection

facility (HHWCF) visit:

or contact the EPA.

http://www.environment.sa.gov.au/epa/pdfs/info_hh

w.pdf

Take care with your wastewater

Wastewater tips

When we flush the toilet or pull the plug on the kitchen

sink our wastewater disappears from view. It has become a

problem for somebody else to deal with. It is important to

consider that we can help to improve the environment by

being more careful with what goes down the sink or toilet.

These include:

Harsh chemical cleaners can be harmful to sewage

treatment systems and increase the cost of water

treatment

Grease and oils are difficult to remove during the

sewage treatment process

The water left over after wastewater treatment is

released into natural waterways or used for irrigation

of crops. Efforts to improve the quality of wastewater

leaving our homes will help to improve the

environment.

Use detergents sparingly and make sure they are

biodegradable and phosphorous free (the label will tell

you this).

Use natural cleaners such as vinegar, lemon juice or

bicarbonate of soda.

Put used cooking oil in a container for appropriate

disposal later (contact your council for disposal

details).

Use a sink strainer to prevent scraps going down the

�

�

�

�

�

�

�

drain.

Don't allow strong disinfectants , bleaching or cleaning

agents to get into the wastewater; they will kill or

inhibit the micro-organisms at the treatment plant or

in your septic tank system.

Involve students in identifying substances around the

school that cannot be disposed of in a bin, sink or

drain. Care should be taken as some substances will be

too dangerous for students to handle. Students can

make labels for the dangerous substances that explain

the proper method of disposal for the item. As an

extension activit,y students could investigate

alternatives to using the dangerous substance in the

first place.

Students can develop rules for sinks and basins around

the school. Students can draw up the rules and stick

them at appropriate places around the school. Sink

safe items should be listed, as well as those items

which should not be poured into sinks.

Ask students (with parents help) to go around the

house and list all of the materials that should not be

poured down the drain or tossed out in the garbage.

Students can list the uses of these substances, any safer

alternatives and the proper methods of disposal. The

student activity sheet and

the fact sheet have been

provided with this topic to help students complete this

task.

Detailed information about the correct method for

disposing of a range of household nasties.

Information about the EPA hazardous waste collection

facility at Dry Creek.

More tips on disposing of unwanted household nasties.

Tips for around the home to help keep our natural

waterways clean and healthy.

Information about frogs, pollution and what you can do at

home to stop pollution from entering our waterways and

harming frogs.

�

�

�

�

Lesson ideas

Recommended resources

hazardous household products

hazardous waste disposal guide

http://www.choice.com.au/viewArticle.aspx?id=101

519&catId=100447&tid=100008&p=1

http://www.environment.sa.gov.au/epa/pdfs/info_hh

w.pdf

http://www.burkesbackyard.com.au/2002/archives/2

002/conservation_&_the_environment/chemical_dis

posal

http://www.watercare.net/water_cleaner.php

http://www.wwf.org.au/News_and_information/Publ

ications/PDF/Conservation_guide/FrogsEffSoc.pdf
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Use the fact sheet to help you identify any items around the

home that are hazardous. Write down the names of any items you find and complete the

table below.

Hazardous Waste Disposal Guide

Hazardous
Item

What is it used
for?

How can it be disposed of
safely?

Suggest a safer
alternative

e.g. Snail
pellets
(pesticide)

To kill snails Must be taken to the
HHWCF

Beer placed in
saucers
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3. It reduces environmental impact. For example: fewer

areas need to be affected by resource extraction (e.g.

mining), harvesting or solid waste disposal.

Less fossil fuel needs to be burnt for energy, thus reducing

the release of greenhouse gases and other pollutants.

The 3Rs are a simple guide to help each of us minimise

waste at work, school and home. Combine the 3Rs with

Composting, and we have a neat package to help us deal

with our waste. In minimising waste, remember to first

“reduce”, then “reuse”, and finally “recycle” or “compost”

what is left.

Reduce simply means to live more carefully so that you

have less rubbish to get rid of later on. Try the following to

help you reduce the amount of waste you produce:

�

What are the 3Rs?

Reduce

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Shop more carefully.

Make more foods at home instead of buying takeaways

or convenience foods.

Make gifts and cards for family and friends, rather than

buying them.

Grow your own vegetables and flowers.

Repair clothes, toys, tools and appliances rather than

replacing them with new ones.

Hire, share or borrow things rather than buying new

ones where possible.

At school:

Organise a litter free lunch day once per week.

As a fundraiser, produce calico bags that students,

teachers and parents can use as an alternative to plastic

bags.

When shopping, try the following ideas to help reduce

unwanted garbage:

Take a bag, basket or box with you when you shop.

Use a shopping list. Don't buy things on impulse. Buy

only what you really need.

Avoid goods that have excessive packaging.

Choose products that come in concentrated form (eg,

kitchen detergent) or that have refills (eg, certain

ballpoint pens, some laundry detergents).

When you buy packaged goods, choose packaging that

is either made from recycled materials or that can be

refilled, reused or recycled.

Buy products made from recycled materials (eg paper,

5.16

16. Reduce, Reuse, Re-cycle

Concepts

Waste minimisation

The benefits of minimising waste

�

�

�

The benefits of following the three r's: reduce, re-use

and recycle

Strategies for reducing, reusing and recycling at home

and school

Composting tips and suggestions.

Huge quantities of waste are collected by council garbage

trucks every week. Our tips are filling up fast and we are

running out of space to bury our waste. A more

environmentally sustainable alternative is to minimise the

amount of waste produced in the first place.

There are many ways to minimise the amount of waste

tossed into our bin each week.We can reduce the amount

of plastic packaging we buy, re-use items like egg cartons

and recycle our glass, plastics and paper. Composting of

kitchen waste also helps to minimise the amount of waste

that goes to landfill from our home or school.

If we all make small changes to the way we deal with waste,

then our goal of waste minimisation can be reached.These

small, but worthwhile changes may at first seem

inconvenient, but soon they will become second nature.

Some of the key benefits of minimising waste are:

1. It conserves valuable resources including:

2. It saves money. Reducing waste can save money in many

different ways.

�

�

�

�

�

�

�

�

Minerals - used to make many useful materials (eg,

bauxite is used to make aluminium).

Energy - used in mining, harvesting, manufacturing and

transporting.

Native forests - used to make some types of paper and

other wood products.

Petroleum - used to make plastics.

Landfill sites - the life of existing sites is extended.

By wasting less, you get more out of what you buy and

waste disposal costs are reduced.

Schools and businesses become more efficient by

making better use of the available resources.

Household incomes stretch further.
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compost bins, etc.).

Don't buy too many disposable products such as

tissues and nappies.

Buy products that are durable and will last you a long

time.

Buy products that will not go out of fashion quickly.

Buy fresh foods where possible and compost the

scraps.

If possible, buy some food from bulk stores or

markets. Take your own bags to be refilled.

Where there is a range of sizes available, choose the

largest that you can use.

Reuse empty glass jars for jams, and sauces.

Open old envelopes carefully so that they can be

reused.

Use small, empty plastic soft drink bottles as drink

bottles for school or outings.

Buy second-hand books for school and pleasure.

If you have too much junk around the house, arrange a

garage sale and allow others to reuse your unwanted

items.

At School:

Paper and cardboard

All glass bottles and jars

�

�

�

�

�

�

�

�

�

�

�

�

�

Reuse

Recycle

Reusing a waste item means that you don't have to buy a

new product for the purpose, and so you are saving the

energy and resources that would have been used to make

a new product. Reusing also means that the product

doesn't go in the bin and end up in landfill.

There are lots of ways that you can reuse things around

the home or school. Here are a few ideas:

Get your print cartridges refilled or take them to a

dealer to be recycled.

Use recycled materials whenever possible (e.g.

recycled garden stakes, recycled weed matt and paper

for the copier machine).

Use old newspapers to protect desks from messy art

work.

Many household items are great for art classes (e.g.

toilet rolls, milk cartons and margarine containers).

Re-use one sided student work sheets etc.

Recycling means that a waste product is returned to a

factory where it is remade into either the same product or

something different. For example, used aluminium cans can

be recycled back into either new drink cans or engine

blocks for new vehicles. Recycling saves tipping space and

also saves the resources that were used to make the

product in the first place. In some cases, recycling can also

save energy.

Materials that can be collected from most homes for

recycling include:

�

�

�

�

�

�

�

�

�

�

�

�

�

Aluminium cans and foil

PET plastic soft drink bottles and fruit juice bottles

(Code 1).

Plastic milk, cream and juice bottles (Code 2 - HDPE)

Plastic juice bottles (Code 3 -Vinyl)

Milk and juice cartons

Steel cans

Coloured HDPE

All plastic.

At school

Some Councils also collect other items. Some of these are:

Place recycling bins in the school yard and arrange to

take the 5c deposit containers to the recycling depot.

Place paper and plastic recycling containers in each

class room.

Have a compost bin in the school yard for student

lunch scraps to go into, as well as scraps from the

school canteen.

It is important to be aware that there is some variation

from Council to Council in the materials collected for

recycling. Check with your local Council for details about

which materials are collected for recycling in your local

area.

You should only place out for kerbside collection those

materials that are collected by the recycling contractor for

your Council. If the wrong materials are placed out, the

recyclables may become contaminated. Contamination of

recyclables can threaten the viability of the kerbside

recycling system, by increasing the costs to the collectors,

the recyclers and ultimately, the community.

Other items that can be recycled include: plastic

supermarket bags (from some supermarkets), laser

cartridges and ribbons, wine bottle corks, car parts (car

bodies, batteries, tyres and motor oil), building materials

(timber, concrete, and bricks) metals (lead, steel, copper and

brass) and fire extinguishers (yellow, halon type). For

further details about these materials, refer to the waste

chapter in this folder.

Adapted from

About half the household waste in Australia is made up of

food and garden waste. Most of this material could be

composted to save landfill, improve soil condition and

provide fertiliser in the garden at no cost.

Composting is the method of breaking down waste organic

materials in a large container or heap.The decomposition

occurs because of the naturally occurring micro-organisms,

such as bacteria and fungi.

�

�

�

http://www.ecorecycle.vic.gov.au/assett/l/upload/Info

3_The_3Rs.doc

Composting, how it works
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Best composting conditions

Where to get bins

Should go in Compost Shouldn’t go in
Compost

The correct ratio of carbon to nitrogen (roughly equal

amounts of browns and greens);

The correct amount of water (feels like a damp sponge);

Sufficient oxygen (turned with a fork often)

In these conditions, bacteria and fungi feed and multiply,

giving off a great deal of heat. In well managed heaps, the

temperature can reach up to 60ºC, which is sufficient to

kill weed seeds and organisms that cause disease in plants

and animals.When the temperature drops, invertebrates

enter the heap from surrounding soil and complete the

process of decomposition.

Composting bins can be purchased from most hardware

stores. Look in theYellow Pages.

What should and should not go into a compost bin:

Vegetable and fruit scraps Meat and Dairy

products

Fallen Leaves Diseased Plants

Tea Leaves and Tea Bags Metals, plastic & glass

Coffee Grounds Droppin gs of meat

eating animals (e.g.

dogs)

Vacuum Cleaner Dust Fats or Oils

Soft Stems Magazines

Dead Flowers Large Branches

UsedVegetable Cooking Oil Weeds that have seeds

or underground stems

Egg Shells Bread or cake (attracts

mice)

Lawn Clippings Bones

Old Newspapers Sawdust (not from

treated timber)

Compost troubleshooting

Adapted from:

These activities are provided by KESAB environmental

solutions and have been included in this topic.

http://cweb.salisbury.sa.gov.au/manifest/servlet/pag

e?pg=933&stypen=html

Lesson ideas

�

�

How much waste today?

Know what you throw

Students gain an understanding

of the amount of waste each person produces each

day and relate that amount to the need to reduce,

reuse and recycle.

. Students learn waste related

terms and how to sort waste according to categories.

They set up a recycling system in their classroom and

help create school wide awareness about recycling.
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�

�

�

�

Litter Search

What's this mess?

Which “R” is it?

Students identify areas with excessive

litter in both the school and the surrounding

community. Students examine the reasons why people

litter and create action plans to reduce litter.

Students engage in activities to help

them understand the idea of recycling and what types

of items are recyclable.They then use this knowledge

to set up a recycling area in the classroom.

Students study ways to reduce, reuse,

and recycle disposable rubbish and discuss the

importance of each.

Students can set up a class worm farm.This could be

used to compost class room scraps as well as provide

a hands on opportunity to learn about the cycling of

nutrients through our ecosystem.

Recommended resources

http://www.kesab.asn.au/edservices/greenwith_pics.

htm

http://www.kesab.asn.au/edservices/index.htm

http://www.goldcoast.qld.gov.au/t_std2.asp?PID=38

A case study of a recycling program set up at Greenwith

Primary school in SA

Litter waste and recycling information, and details of

education sessions available from KESAB environmental

solutions

For information on setting up a worm farm in the

classroom
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How much waste today? 
 

Discovering how much waste we produce each day 
 

Years Middle Years (4 – 7) 
  

Time 25 minutes 
  

Overview Students gain an understanding of the amount of waste each person produces each 
day and relate that amount to the need to reduce, reuse and recycle. 
 

  
Teacher 

prep 
For this activity, you'll need to find an area in the room where you can sort through the 
materials with the students and still have easy access to your chart paper so that you 
can record student responses. 

  
Materials  Latex gloves (for teacher to handle materials) 

Clean trash (such as old batteries, fruit peels, yoghurt 
containers, old light bulb, etc..) 
Clean recyclables (such as phone book, mixed paper, junk mail, empty cans and 
plastic bottles) 
scale capable of measuring 2 kilograms 
1 box (large enough to hold everything) 
chart paper 
 

  
Procedure Warm-up: Explain to the class that together you are going to study how much waste 

weighs and how much of it each of them produces every day. Tell them, " WASTE is 
the word we use when are talking about our rubbish and recyclables mixed together. 
Today we are going to look at how much 'a lot' of waste really is." 
 
Have  students sit in a circle. Hold up the items you collected enough for one at a time 
and ask the students, "How much do you think this weighs?" Record the students' 
estimates on your Board and continue until you have held up and received responses 
for each item. Then actually weigh each item and list them on the board. 
 
After recording the responses, divide the students into pairs and give each pair some 
chart paper. Tell them that the actual weight of waste that each Australian produces 
every day is more than 2 kgs. Then, with their partner, have each pair draw and/or write 
2 kgs worth of items on their chart paper. To do that, they can refer to the charts that 
you created with the weights of the items you collected. 
 
When they are done, ask, "Does anyone know how much waste people produce per 
day?" When you get the answer of 2 kgs, explain to the class, "We're going to see what 
2 kgs of waste looks like." Place the empty box on the scale and ask students, 
one pair at a time, to place a collected item in the box. Stop when the scale reaches 2 
kgs. 
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Looking at all of the items in the box, ask the class, "Does this seem like a large or 
small amount of waste?" 
 
 
Once you have their responses, ask them, "How can we figure out how much waste 
our class makes each day?" Have them talk about ways to figure out the amount of  
waste the class produces each day. Listen to their responses and paraphrase them so 
that all students understand each idea. 
 
To find out exactly how much waste the class produces each day, use eight tally marks 
to represent the 4 kilograms of waste for each set of partners. Then, have the class 
count all the tally marks to determine how many pounds of waste the group produces 
each day. 
 
Record the amount of waste the class produces each day on large chart paper to hang 
on the Bulletin Board.  
 
Wrap-up: Ask the class, "For homework tonight, please think about five different ways 
we can reduce the amount of waste we throwaway each day. We will discuss your 
ideas and solutions tomorrow at a class meeting." 
 
END NOTES: 
I Activity adapted from Waste Away, Vermont institute of Natural Sciences, 
Woodstock, VT, 1989, pp. 5-6. 
2 Buried in Garbage?, Colliers 1994 Yearbook, Microsoft Corporation, 1993. 
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Know What You Throw 
 
Years Early Years 1-2 

Middle Years 3- 5 
  

Time 35 minutes 

  

Overview Students learn waste related terms and how to sort waste according to 
categories.  They set up a recycling system in their classroom and help 
create school wide awareness about recycling. 

  

Materials  Classroom space  
 1 item of each kind: 

o renewable resource  (such as paper) 
o Non renewable resource (such as a metal can) 
o Biodegradable (such as a fruit peel) 
o Non-Biodegradable (such as a plastic bottle) 
o Latex gloves (for teacher to handle materials) 

 Paper (folded into four quarters and marked with appropriate 
headings, one for each student) 

 Magazines to cut up 
 Scissors 
 Tape or glue 

  

Procedure  
Part 1 Warm up: Using your charts created earlier, remind your students about 

what waste is and how much we create each day.  Tell them that the 
class is going to look at the different kinds of materials that make up all 
that waste. 
 

 Help students understand the meanings of these terms: 
Renewable resources / non renewable resources 
Biodegradable / non biodegradable 
Write brief definitions of each on the board. 
 

 Discuss the differences between renewable resources and non-renewable 
resources and their impact on the environment. 
 

 Discuss the fact that some waste is bio-degradable, while other types are 
non-biodegradable, so that they understand that some things can be 
broken down while others cannot. 
 

 Explain that these are just four general categories.  Some things may fall 
into more than one.  For example, paper is biodegradable, but it is also a 
renewable resource.  Show the examples from the materials list. 
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Part 2 Once your students have learned about the different types of waste, they 

can create a collage to show what they’ve learned.  Give each of them 
the folded paper with eth four headings.  They can use magazines to find 
pictures of items that fall into each category.  Remind them that some 
items can go in more than one category on the paper. 
 

 When they finish, you can lead the class in a discussion by asking what it 
means to the environment to throw away things made from non-
renewable resources. 
 

 Wrap up:  Have students display their collages around the school or in a 
designated place in the hallway. 
 

 Independent work:  Ask students to write, draw or find pictures of  five 
items from their waste at home for each category.  Share these items 
during class the following day. 
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Litter Search 

Years Early Years – R - 2 
  

Time 55 minutes 
  

Overview Students identify areas with excessive litter in both the school and the 
surrounding community.  Students examine the reasons why people litter and 
create action plans to reduce litter. 
 

  
Resources Other adults to supervise, if a walk in the community is planned. 

 
You will need to make clipboards for the students for this activity.  On A4 sized 
cardboard, staple piece of paper with the word “LITTER” photocopied on it.  
Using string, attach pencils to the clipboards. 
 
You may also want to scout around the school grounds prior to conducting 
this activity.  If other adults are available, designate a time and place where 
they can meet to help supervise your search. 

  
Materials For each student: 

 Cardboard 
 Paper 
 Pencils 
 String 
 School map 

For teacher: 
 Stapler 
 Chart paper 
 Textas   

  
Procedure Warm-up:  Tell the students that you’ll be going on a litter search around your 

school.  Ask them: “What is litter?”  As they give you their definitions, write 
them on a piece of chart paper. (Older students may wish to plot litter 
location on a map). 
Then ask the question, “ Why do you think people litter?” and record their 
answers. 
 

 Give a clipboard to each of your students and tell them to write down or 
draw any litter they see.  If they find many of the same items, they can use 
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tally marks next to those words / drawings.  You may want to show them how 
to use the tally marks.   

 Have the students begin their search, looking for litter in the school building 
and on the school grounds.  They can collect it in a bag- using tongs, 
depending on your school policies. Give them 25 minutes.  
 

 When you return to the classroom, ask the students to share what they found.  
As they talk about the litter they recorded, you should divide it into categories 
on our chart paper.  You may want to use the following categories:  glass, 
metal, paper, plastic, cloth, food scraps and gum. You could also brainstorm 
additional categories with the class. 

 Extension activities for older students can include a litter or waste audit.  
See Middle Years activities. 
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What's this mess? 
Creating recycling areas in the classroom 
 
Years Early Years – R - 2 

  

Time 40  minutes 

  

Overview Students engage in activities to help them understand the idea of 
recycling and what types of items are recyclable. They then use this 
knowledge to set up a recycling area in the classroom. 
 

  

Materials Clean recyclable items which typically may be found in school such as: 
Plastic bottles 
Metal cans (tape sharp edges) 
Aluminum foil 
Newspapers 
Magazines 
Junk mail 
Recycling bins or boxes 
Markers, and/or crayons 
Teachers Note: Spread the clean recyclable items around the 
classroom. Have the poster handy. You can also refer to the poster for 
additional recyclable items. 

  

Procedure  Warm-up: As the students enter, make no reference to the items. After 
all of them have been seated; begin conducting the class as you 
normally would, appear in not to notice that anything's different in the 
classroom. 
 
After 5-10 minutes, if no students notice or begin to clean up the items, 
pretend to suddenly notice the mess, and ask the class to help clean 
up the room. Place the items in a pile at the front of the room. 
 
After the materials have been put into one pile ask the class, "What do 
you think we should do with all of this stuff" 
  
Ask for suggestions from the class. After you get their ideas, introduce 
the way you can recycle in your school, explaining that recyclable 
items are sorted into two basic categories. Display the poster and 
review which items go in the bins. 
 
Separate the students into groups to help sort out the items. Ask them, 
"What do all of the items that go into the green bin have in common?" 
If they do not respond "paper products," guide them to that answer. 
Then ask, "What do all of the items that go into the other bin have in 
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common?" If they do not respond "other recyclable items" Or "metal, 
glass, and plastic," guide them to those answers. Have the students sort 
the material into the bins they think are the right ones. 
As they put each one in a bin, discuss why it belongs there. 
 
 
Refer to the poster to have the students check whether the items are in 
the appropriate bins or boxes. 
 
When they are finished sorting, ask the class for ideas on how to share 
what they have learned with the rest of the school. Suggest that they 
create posters or pictures of which items go in the which bins / boxes. 
 
Distribute art materials and have students create their own posters. 
 
Wrap-up: If possible. Have students distribute their posters around the 
school or in a designated place in the hallway. 
 
Teacher's Note: An alternate way to conduct this activity is to have the 
students create life-size drawings of blue and green bins and hang 
them in the school. Ask the students to draw pictures of recyclable 
items and attach them to the appropriate bin drawings. 
 

 ENDNOTES: 
Activity adapted from  
What does it do . . that recycling blue What a Mess activity, First Brands 
Corporation, Danbury, CT, 1992. 
The Next Step: 50 More Things You Can Do to Save the Earth, Andrews 
and McMeel, Kansas City. MO. 
1991, p. 18. 
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Which "R" is it? 
 
Understanding when to Reduce, Reuse, or Recycle 
 
 
Years Early Years – R - 2 

  

Time 45 minutes 

  

Overview Students study ways to reduce, reuse, and recycle disposable rubbish 
discuss the importance of each. 

  

Materials Disposable items (eg paper serviettes/plates, plastic wrap, paper bags, 
etc..) 
Reusable items (lunchboxes, small tupperware containers, cloth napkins, 
sponges) 
Recyclable items (plastic drink containers, fruitboxes, aluminium cans, 
etc..) 
Latex gloves  
Paper and markers 
Poster board (6 sheets) 
3 coloured pencils, markers, and/or crayons 
Scissors  
Glue or tape 
Magazines to be cut up 
Teachers Note: Prior to conducting this activity, you'll need to 
gather the items listed. Then, make three signs with the words REDUCE, 
REUSE on the second, and RECYCLE on the third. Draw a large arrow 
pointing down below each word. The three signs will point to three piles 
described. 
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Procedure Warm-up: Display the Items so the students can see them.  
 
Review the definitions of REDUCE, REUSE, and RECYCLE and write 
them on the Board. As you talk about REDUCE, explain, "One way to 
cut down on the amount of waste that we produce is to use fewer 
disposable items. An example of disposable rubbish is a paper plate. 
Which items here are examples of disposable rubbish?" Get responses 
and group the disposable rubbish items. Hang the REDUCE sign above 
the collection. 
 
Then ask the students, "Which items here can be reused?" Record the 
students' responses and group the reusable items together. Hang the 
REUSE sign above the pile. Ask the students, "Can you compare an 
item of disposable rubbish from the REDUCE pile with something from 
the REUSE pile? One example might be a paper napkin from the 
REDUCE pile, and a cloth napkin from the REUSE pile. What are the 
differences?" 
 
 Ask, "Which of these things can be recycled in this area? Get 
responses and group the recyclable items together. Hang the RECYCLE 
sign above this collection. 
 
Go over the grouped items and make any corrections. Ask students, 
"Can you compare the things in this REDUCE pile with these items in 
the RECYCLE pile? For example, we throw a paper plate away after 
using it once, but an aluminum can might be recycled and used 
countless times." 
 
Wrap-up: Divide the students into three groups, one for REDUCE, one 
for REUSE, and one for RECYCLE. Ask each group to make a poster of 
their items. Provide them with magazines that can be cut up, scissors, 
glue, and large poster board. Ask the students to write the name of the 
item next to it on the poster. These posters can be displayed near the 
garbage areas in the school lunchroom or in a main hallway. Each group 
can also make a poster that compares disposable items to reusable 
items, like paper napkins versus cloth napkins. These posters can also 
be displayed. 
 
ENDNOTES: 
1 Activity adapted from Recyculum: Resource Recycling Magazine, 
Portland, OR (out of print). 
2 http://recycleroom.org/html/fun.htm 
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17. Weed control

Concepts

Classification of weeds

�

�

�

�

It is important to first control the weed species which

pose the biggest threat to biodiversity

Weed control actions must consider the ecology of

that weed and the surrounding environment to

minimise off-target environmental damage

Herbicide use is more cost effective than mechanical

methods of removal in large weed infestations

There are weed control activities suitable for school

children.

Native vegetation is highly fragmented in the Onkaparinga

catchment with only around 13% total remaining. It is

estimated that only around 5% is intact or weed free. As

the majority of our remaining vegetation is restricted to

small patches scattered across the landscape, it is very easy

for weeds to invade and change the composition the

vegetation structure and habitat.

Weeds compete with indigenous plants for water, light,

nutrients and pollinators. As many weed species have

effective dispersal mechanisms (e.g. large seed set), over

time, they can out-compete indigenous plants and

completely dominate areas.

Any attempt at landscape restoration will inevitably involve

a battle with weeds. It is important to have the knowledge

and means for weed control prior to commencing

restoration works.

Chapter 12 in folder 3 provides a conclusive summary of

the history and problems caused by environmental weeds

in the Onkaparinga Catchment.

This chapter will explore some of the specific techniques of

weed control.

Weeds can generally be classified into groups based on the

areas they tend to invade such as bushland weeds,

watercourse weeds. Many weed species will invade several

habitat types.

Smaller ground cover plants such as

grasses, which do not form woody stems, may be annual or

perennial. Onkaparinga catchment examples include Freesia,

Bridal creeper, Phalaris,African feather grass, Fennel,

Watsonia, Kikuyu, Rice millet and African daisy.

Herbaceous weeds:

Woody weeds:

Exotic trees:

Shrub-like non-indigenous plants which

often provide very direct competition to natural

regeneration and new revegetation. Onkaparinga

Catchment examples include Gorse, Blackberry, Boneseed,

Erica and Broom.

Trees mostly introduced to the area as

garden plants but often have invasive tendencies. Some are

deciduous which can also directly impact on water quality.

Onkaparinga Catchment examples include Willow,Ash,

Olive, Sydney Golden Wattle, Poplar, Sweet Pittosporum

and Cottoneaster.

Many areas of remaining bushland contain a variety of weed

species but due to time and financial constraints they

cannot all be removed at the same time. When prioritising

weed control it is important to take into account the

following:

Rate of spread; is this weed known to spread rapidly

and take over large areas in a short time? It is a higher

priority to remove species that can rapidly disperse as

opposed to those species that are not rapidly

increasing their range.

Number of plants: It is important to tackle a weed if it

is currently in low numbers. It may then be possible to

eradicate an entire species rather than tackling one

that is already well established.

Effects on native vegetation: Some weeds are known to

dramatically change the environment if they are

introduced to an area. Impacts may include dense

shading, changing the pH of the soil or reducing water

flow. It is important to control these weeds before

they start effecting surrounding vegetation.

Difficulty to control: It is important to consider how

successful control attempts are likely to be. Is the

weed accessible for control? Are there important

indigenous plants close by? Will several applications of

herbicide be required? If a plant is difficult to control

and not known to spread rapidly it may be considered

a lower priority for eradication.

Impact on rare or threatened plants, animals or

habitats: if an important species or habitat has been

identified it is important to control any weeds

threatening its survival as a priority.

Location of the weed: it is important to control a small

outbreak of a weed if it occurs in native vegetation as

opposed to a large population in a mainly weed

infested area.

How to prioritise weeds
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Location of the weed throughout the catchment: if a

weed is quite common in one area but not found

elsewhere, it should be a priority weed for removal to

avoid it colonising new areas.

The timing of weed control is as important as the

technique used. Variations in climatic conditions do allow

for opportunities to control weeds however there are also

associated risks. Good timing of weed control is used to

achieve the maximum level of control and causing the least

amount of disturbance or using the least amount of

chemical. Timing must take into consideration:

Rainfall: it is important to consider when it last rained

and when it is likely to rain again. Hand removal of

weeds is easily done when the soil is damp from rain.

Some chemicals however will not work if rain falls

during or shortly after application. Unseasonal rain can

open a window of opportunity for weed control. For

example, summer rain may cause some annual weeds

to grow allowing for easy removal when other native

plants such as orchids and lilies are dormant.

Wind: it is very important not to apply chemical

sprays when it is windy as it can easily lead to damage

of non-target plants.

Seasonal variations mean that weed

control may need to be earlier or

later than previous seasons. In

addition, some seasons may provide

windows of opportunity. For

example, a significant summer

downpour may give Broom a growth

spurt, making it more susceptible to

herbicide during summer when native ground flora is

dormant. By using herbicide which is selective, a woody

weed killer (triclopyr) can be applied without killing native

grasses.

The most effective weed control will take place when the

weed species is actively growing. The timing of this will

vary for each species

The majority of susceptible flora such as orchids and lilies

are present during winter and spring. If it is possible to

control a particular weed species at other times of the

year it will avoid causing damage to these indigenous plants.

There are two main removal

types physical and chemical

removal these are discussed

below:

The following methods outline

those techniques that do not

require chemicals to achieve

Timing

Ecological timing considerations

Weed control techniques:
grassy and broadleaf
weeds

results. In some cases these methods can be used in

combination with chemicals, such as follow up spray after

brush cutting.

Removing weeds by hand is a simple yet

important task. The following guidelines should be adhered

to:

Hand removal should only be attempted if the species

is suited to this techniques or is small enough so that

removal does not cause significant soil disturbance.

This is best undertaken in June or July when the soil is

damp allowing for easy removal. In permanently wet

areas it may be best to wait until August or September

to allow easy access.

A knife or screwdriver can be used to push into the

soil at the base of the plant. Gently lever the handle

towards the plant and slowly remove the knife. Repeat

around the base of the plant until the weed is loose

enough to remove. It is important to leave the soil as

undisturbed as possible while ensuring all of the weeds

root or bulb system is removed.

Collect all the removed weed material in a plastic bag

and move off site to avoid any seeds or bulbs from re-

shooting.

Covering weeds is a technique

used in situations where a grassy weed has formed a

dominant mat across an area. The idea is to prevent any

sunlight from reaching the plants causing it to slowly die

through lack of photosynthesis.

Ensure there are no indigenous plants in the area to be

covered

Using black plastic, cover the entire area where the

weed is present and firmly secure down the plastic with

tent pegs or similar.

Leave in place for approximately two weeks.

For best results remove the plastic during a sunny day

that will assist in the killing process by burning the

plant.

Remove all plastic and pegs from the site.

Grooming or slashing is a

large-scale version of brush cutting and usually undertaken

by contractors with the required machinery. The technique

however is somewhat similar to brush cutting. In both

cases the purpose is to remove the bulk of the weed

biomass by cutting the plant as close to the ground as

possible. With some species this may significantly reduce

their chances of survival, other species however may

require a follow up spray with an appropriate chemical. By

first grooming or brush cutting however, the total area to

be sprayed is greatly reduced and the chemical can be

targeted to a specific area.

This method is also useful in removing flower heads of

weeds to reduce the amount of seed entering the

environment.

Hand removal -

Cover or solarisation -

Grooming or brush cutting -
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Herbicides in weed control: Are they safe? - Applying

chemicals in the natural environment, particularly around

waterways carries a certain amount of risk.

There are many concerns in the community about the

excessive use of herbicides. The Onkaparinga Catchment

Water Management Board is also aware of these concerns

and does not advocate the use of herbicides without a

clear ecological benefit. There are several good reasons for

using herbicides in bushland weed control

The scale of environmental weed control problems is

so large that if herbicide use in bushland was

abandoned there would be an inevitable and very

severe decline in the quality and eventually quantity of

remaining indigenous vegetation

Herbicides can be used effectively and safely by skilled

operators and avoid impacts upon native vegetation

and the broader environment

Herbicides offer the only effective treatment for

removing large infestations of tenacious and aggressive

invasive species, e.g.Three-cornered garlic or African

feather-grass.

Herbicides are very cost effective and labour-efficient.

It is very important that all chemicals are used in

accordance with the manufacturers guidelines including

safety precautions and dilution rates.

In regard to herbicide uptake by weeds or native plants it is

important to consider the following principles:

The type of plant; woody, herbaceous, etc

Growth stage of plant

Season

Chemical concentration

Method of application.

When using chemicals in a bushland setting the following

precautions should be adhered to:

Before using a chemical, complete a test plot, (a small

area without any significant indigenous species). The

results of the test plot should be assessed before

continuing with any application. Remember that most

chemicals take up to four weeks for full results to

show.

Avoid deliberate or accidental contact with any natives.

Although certain chemicals may not harm native

grasses and shrubs, it pays to be cautious. Flag all

susceptible ground flora such as lilies, orchids, ferns,

etc.These can then be covered with bottles, buckets

and boxes to prevent accidental spray drift.

Avoid applying chemicals to the point of run-off, as this

will lead to the chemical being applied at a higher than

recommended rate. Remember that both the mixing

process and the amount of chemical mixture applied

per unit area controls the rate of chemical application.

active in the soil and are absorbed through root

structures of the plant. They are designed to keep areas

free of all or some weeds for a specific time period, usually

between three and twelve months. The chemical's principal
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Residual:
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mode of action is uptake through root systems and has an

expected half-life in the soil of between three months and

one year

are transported within the plant to the roots,

storage organs, stems and foliage. They usually are not

absorbed through the soil, but may remain active in the soil

for up to six months.

: destroys only the plant

tissue that comes into contact with the herbicide. Effective

only for annual species and the young growth of perennial

species.

Within these groups, herbicides can be Selective or Non-

selective depending on the metabolic pathway of the plants

they are designed to kill.

Selective herbicides affect some plant types but not

others. They might be broadleaf selective, grass

selective or woody weed selective.

Non-selective herbicides have the potential to affect

any type of plant. Therefore non-selective herbicides

are not suitable for use in stands of native grasses

Some brand name examples include:

Roundup®: non-selective systemic herbicide

Brushoff®: selective systemic herbicide

Garlon®: a selective systemic herbicide

(e.g. Brush Off®) - Metsulfuron

Methyl is a broadleaf selective systemic herbicide, which

can be used in specific situations for spot spraying in

bushland. At a rate of between 5g and 7g per 100 litres of

water, it will not kill native grasses and will not affect many

native shrubs like wattles, unless they are completely

covered. Use of Metsulfuron Methyl for spot spraying is

generally not recommended in areas of high understorey

diversity.

Metsulfuron Methyl is residual in the soil for up to six

weeks, and is absorbed by roots and bulbs; therefore it

should not be used in areas with native orchids, lilies and

other susceptible ground flora.This chemical is useful in

areas where broadleaf weeds (e.g. Salvation Jane, Sour sob

and Bridal creeper) are growing amongst mostly native

grasses with other native ground flora.

In areas dominated by native grasses (e g ,

, ), it can be used safely for spot spraying.

Take care in identifying native grasses, as some plants

similar looking to grasses may be sedges or lilies, including

genera: and . The use of this

chemical is often better left to persons experienced in bush

care.

(e.g. Round Up®) - Glyphosate is systemic

non-selective herbicide and will affect all species of plant

(broadleaf, woody and grassy). Glyphosate can be residual

in the soil for up to four weeks and can be absorbed by

roots and bulbs. It can be safely sprayed late in the year,

when susceptible native ground flora (i e orchids, lilies,

ferns, etc) have become dormant. However Glyphosate

will kill any non-dormant species (e g native grasses) which

are still growing. Glyphosate is very useful in a wipe on

Systemic:

Non-systemic or knockdown :

Metsulfuron Methyl

Glyphosate
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situation. Round Up Biactive® is a Glyphosate product that

contains no surfactants or penetrants and is therefore

suitable to use in wet areas.

(e.g. Garlon®) - Triclopyr is used mostly for

cutting and swabbing large woody weeds in bushland

situations. It can also be used as a spray diluted at 1:400

with water to successfully kill blackberry, broom and bridal

creeper. At this rate it should not kill native grasses or

ferns.

Use of Triclopyr for spot spraying is suited to relatively

degraded sites and not areas of high understorey diversity.

Triclopyr is residual in the soil for up to six weeks or more,

and is absorbed by roots and bulbs. In areas dominated by

native grasses (e g ) it can be

safely used for spot spraying.

The use of this chemical is often better left to persons

experienced in minimum impact bush care. It can be safely

sprayed late in the season, when susceptible native ground

flora (e.g. orchids, lilies, ferns, etc) have become dormant

and are not active.

When applying chemicals in a spot spray or wipe on

situation, it is recommended to use a surfactant or

penetrant.

allow the herbicide to disperse over the leaf

surface but do not help in penetration into the plant tissue.

Surfactants are useful when using a wipe on chemical to

spread the chemical.

(Organo-silicon penetrants, e.g. Pulse) help the

herbicide to enter the plant tissue even through woody

stems.

Care must be used in their application and is often better

left to people experienced in bush care. In creek-lines and

bogs, the use of surfactants has the potential to harm

native aquatic fauna, e.g. frogs. The use of *Roundup

Biactive® is recommended in these situations because it

contains no surfactants or penetrants.

Wiping on chemicals suits a situation where there is

potential for chemical run-off or spray drift to harm native

plants, particularly native orchids, ferns, lilies and other

ground flora. Application of the chemical is made by using

a wick-wand or paintbrush to paint the leaves of plants.

This suits broadleaf weed species such as Ribwort and

Salvation Jane

For larger species (such as Watsonia) a rubber glove

covered by a cotton glove can be dipped in the chemical

and wiped over the plant. Care must be taken to ensure

no chemical touches skin or surrounding vegetation.

. . Themeda, Danthonia, Stipa

Triclopyr

Surfactants

Penetrants

Surfactants and penetrants

Wipe on

Cut and swab

Frilling and ringbarking

Drill and fill

Cut and swab is one of the most common weed control

techniques used in bush care for controlling small woody

shrubs through to large trees. The chemical is applied in a

very localised area, minimising any off target damage or

movement into the soil. There is still potential to harm

small ground flora by trampling, therefore cut and swab

techniques should be undertaken before or after spring if

possible. For those species to be controlled using cut and

swab technique, the following should be undertaken:

Using loppers or a chainsaw (depending on the size of

the species) remove the entire trunk to just above

ground level.

Ensure all of the green material or small shoots are

removed until a single stem is left.

Using a small paintbrush, weed wand or similar apply a

small amount of chemical to the entire area that has

been cut.

It is crucial to apply the herbicide within 30 seconds of

making the cut to ensure the plant absorbs the

chemical.

Where possible, remove large branches off site

(without dragging or trampling over native plants) to

avoid covering surrounding vegetation.

If this is not possible, select an area free of native plants

to stockpile the branches and allow them to slowly

break down.

Frilling and ringbarking are similar to cut and swab

techniques but may be used in situations where the

removal of the entire plant may cause significant structural

damage to soil. This is particularly useful if a weed's root

system is contributing to erosion control or bank stability

or when the specimen is too large to be removed. Frilling

and ringbarking are effective due to the majority of sap

travelling through a plant in the thin outer layers of the

bark. Therefore if a poison is introduced to this outer layer

it is quickly transported throughout the plant. To

successfully kill a plant using this technique the following

must be undertaken:

Choose a part of the stem (or exposed root if it is

present) that is as close to the ground as possible

Using a small hatchet, make scrapes into the bark

approximately 10 cm long (vertically) and deep enough

to penetrate and expose the soft tissue.

Continue this process around the entire circumference

of the stem where possible.

Using a small paint brush, weed wand or similar apply a

small amount of chemical to the entire area that has been

cut.

It is crucial to apply the herbicide within 30 seconds of

making the cut to ensure the plant absorbs the chemical.

Drill and fill is quite similar to frilling or ringbarking

whereby the plant will be killed while left standing. Drill
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refers to the action of using a power drill to drill holes into

the stem of a plant in several different locations. These

holes are then filled with an appropriate chemical within 30

seconds of the hole being made. This method is a lot less

time consuming than frilling as the drill does most of the

hard work. This may require the use of a larger quantity of

chemicals to fill the hole as opposed to painting over a

scrape.

Spot spraying suits areas which are ecologically degraded

and contain a low density of herbaceous ground flora. It

can be an effective method provided all of the above

principles are adhered to. Spray application can range from

a small handheld spray bottle to a backpack spray or large

spray tank mounted on a vehicle. Regardless of the size of

the container, it is extremely important to double-check

the rate of dilution.

If all factors suit the application of herbicide using the spray

technique (timing, climate) and the above principles have

been followed, the herbicide can be safely applied.

It is important to consider starting and finishing points to

ensure that sprayed areas are not trampled, potentially

wiping chemicals on off target species. Please also ensure

you have followed the guidelines in regard to the site's

potential for inundation with water.

Weed identification charts found in Catchment

Connections Folder 3: Human impacts on catchments.

Weeds CRC Website. This website provides information

about weeds and their impact, as well as management

guides and other publications.

Department of Water, Land and Biodiversity website.

Weed identification notes and a list of declared plants in

SA.

Local Adelaide Hills Animal and Plant Control Board

Website

Weeds Australia Website.

Spray application

Recommended resources

www.weeds.crc.org.au

www.dwlbc.sa.gov.au

www.mlrapcb.net

www.weeds.org.au
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Topic 17 - Weed control

6.17.1

Obviously many weed control activities are very difficult to undertake with younger children, particularly those
involving chemicals. However, under careful supervision and training with suitable safety equipment, there is
much that can be achieved with children, particularly with those aged 12 and over.

One of the main reasons that Olives have become such a serious
environmental weed is because, unlike the fruits from commercial Olive
crops, the fruits from feral trees are not annually harvested. This means that
the fruit is available to birds and foxes or simply left to rot on the ground
allowing the seed to disperse into the environment. If it is not physically or
logistically possible to remove olive trees, harvesting the fruits and disposing
of them is the next best thing.

Locate a suitable Olive tree in roadside vegetation or even on private
property, as long as permission is obtained from the owner. If the tree is
on community land such as council property, permission should also be
sought.
Spread a tarpaulin out under the tree and use large sticks or similar to
shake off the olives.
Count, weigh or quantify in some way the number of feral olive trees the
class has stopped from reaching bushland areas.
Collect the olives and dispose of them or find out if a parent or
someone in the community would like to preserve them. Selling
preserved feral olives could be an interesting school fundraiser!

If the weeds in a revegetation area are mostly grasses or other herbaceous weeds, have students participate in
weeding it. Care should be taken to ensure that students can competently identify weeds and they should seek
advice if uncertain.

Students should fill measurable containers so they can keep track of the volume of weeds being removed.
Enthusiasm may improve if a weeding competition is struck up between groups or classes. Weeding activities
will often unveil a number of species including frogs, lizards and insects. Students should be encouraged to try
and identify their discoveries but leave the animal in a safe place as close as possible to where they found it.
Identification charts for weeds, native plants, frogs and birds can be found in Catchment Connections Folders 2
and 3.

Weed Warriors is an innovative national education and awareness program aimed at challenging and engaging
students within and beyond the classroom. As Weed Warriors, students become actively involved in the
management of a local weed problem, joining forces with land managers and community groups to implement a
biological control program for a regional priority weed. As well as engaging students in Key Learning Areas
through its fun, hands-on approach, and delivering challenging, innovative teaching and learning opportunities,
the program empowers students to make a valuable contribution to their local area and encourages strong
relationships between students and members of their local community. For further information, please contact
Vicki Hawker, the coordinator for Weed Warriors in South Australia Tel: 08 8303 9501 or Email:
hawker.vicki@saugov.sa.gov.au.

Olive harvesting

Hand weeding

Weed Warriors
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18. Feral animal control

Concepts

Conventional control

�

�

Methods and programs used to control feral animals in

Australia.

Case studies of feral animal control for conservation in

Australia.

Feral animal control is governed by many pieces of

legislation including prevention of animal cruelty legislation.

Animal control programs should be carried out by skilled

operators.

Landowners throughout South Australia are responsible

and bound under the Animal and Plant Control Act (soon

to be Natural Resource Managmement Act 2004) to

control proclaimed animals and plants on their own land.

Most landowners meet these obligations because it is in

their own economic and resource management interests to

do so. To protect the broader community from serious

animal and plant pests, Animal and Plant Control Boards

have the power to ensure that non-compliant landowners

undertake pest control.

The desire to rid Australia of any introduced species, in

most cases, is not feasible. Except for the removal of the

Black Striped Mussel in the Darwin marina in 1999, no

introduced terrestrial animal has been eradicated from the

mainland of Australia, despite expensive campaigns over

many years.

There are a number of control methods available for feral

animals. These methods include conventional control

techniques and biological control. Conventional control

methods for feral animals include trapping, baiting, fencing

and shooting. Biological controls are currently being

developed for a number of feral animals including a control

that will affect the fertility of foxes and one that will only

cause European Carp to produce mostly male offspring.

During the implementation of any feral animal control

program the guidelines for humane treatment should be

applied. In addition, animal welfare requirements that apply

in each State or Territory should also be applied.

Fencing for wildlife management has a long history in

Australia with the introduction of netting fences for rabbit

and dingo exclusion over 100 years ago. Fencing to exclude

other feral species, such as foxes and cats, is more modern

e.g.Warrawong Sanctuary at Mylor in the Adelaide Hills.
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Fencing to exclude feral animals is only a viable option

where the area to be enclosed is relatively small. Fences

designed to exclude feral animals are much more costly

than conventional stock fences, so it is impractical and

nearly impossible to exclude feral animals from large tracts

of land. These fences also need continuous inspection and

maintenance, which is expensive.

A variety of traps are used for feral animal control. Traps

include conventional cage traps and enclosures that may be

created around watering holes to catch animals as they

come in to drink. The setting of cage traps is labour

intensive, as traps must be checked at least once a day, and

they often have limited success. Some feral animals are trap

shy, which means that the animals are reluctant to enter

traps even though they are baited with food. Yard traps are

commonly used for catching feral goats for live transport to

markets in Australia and overseas.

Baiting of feral animals such as foxes, pigs and rabbits is

usually done using the poison known as 1080. 1080 occurs

naturally in native pea bushes in Western Australia. Many

native herbivores (such as kangaroos, brush-tailed possums

and small native ground-dwelling mammals) in Western

Australia and to a lesser extent in the eastern states, have

evolved with a much higher tolerance to 1080 than feral

animals. This allows baiting programs to be carried out

more extensively in WA than may be possible in other

parts of Australia where the effects of 1080 on non-target

species needs to be considered. Where there is the

problem of non-target species eating the baits, the common

practice is to bury baits designed for foxes and feral pigs, or

to dye baits green or black when using them for rabbits.

Foxes and feral pigs are more likely to dig baits up, as they

6.18
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Daughterless carp technology was developed by CSIRO

and aims to control carp through biasing sex ratios towards

males. With fewer females in the population, it is predicted

that this genetic technology could sharply reduce carp

numbers in the Murray-Darling Basin within 20 to 30 years

of release.

Stringent tests and controls must be undertaken to ensure

that all future biological control agents are effective and will

not make the problem worse. An example of biological

control gone wrong was the introduction of the Cane Toad

in 1935 to control two insect pests of sugar cane. This

biological control effort was a failure, as the Cane Toad

itself became an invasive species. The insects pests were

later controlled using insecticides and other more suitable

management practices.

Any biological control should be used in conjunction with

conventional control techniques to manage the damage

caused by feral animals.

Website of the Mount Lofty Ranges Animal and Plant

Control Board with some excellent fact sheets on rabbits

and foxes.

Federal government web page on feral species throughout

Australia with excellent information on the most damaging

culprits.

A cute story about rabbits in the Australian landscape

Local informative webpage belonging to a leading

researcher of rabbits and hares in South Australia.This page

details the differences between these two different species.

A brief introduction to a number of animals introduced to

Australia. This page also outlines the reasons for

introduction.

Information on some of the fish introduced to Australian

creeks and rivers.

Visit Warrawong Sanctuary in the Adelaide Hills, Ph

83709197

Recommended resources

http://www.mlrapcb.net

http://www.deh.gov.au/biodiversity/invasive/ferals/in

dex.html

http://www.abc.net.au/science/k2/trek/s51214.htm

http://www.waite.adelaide.edu.au/school/Habitat/ra

bbitthare.html

http://rubens.anu.edu.au/student.projects/rabbits/wi

ldanim.html

http://www.nativefish.asn.au/exotics.html

often dig for food, whereas native carnivores are less likely

to take buried baits. Green dye reduces the likelihood of

birds picking up baits, as many birds use colour to

determine the tastiness of food. 1080 baiting for foxes and

rabbits is implemented by regional Animal and Plant

Control Boards in South Australia.

Shooting is used to control animals, such as feral horses,

feral pigs and feral goats. Where the control program must

take place in rugged terrain and in vast, remote areas

helicopters are used. Helicopter shooting by trained

shooters is the most humane way of reducing the number

of feral animals in these areas. It is quick and the animals

are not subject to the stresses of mustering, yarding and

transportation.

Biological control is the control of pests by natural

predators, parasites, disease-carrying bacteria or viruses.

Of particular success was the release of myxomatosis in

1950, a disease which affects rabbits. In the six months

following the release, the virus was believed to have killed

more than 90% of feral rabbits as it swept through the

temperate zone. Mosquitoes or fleas transmit the myxoma

virus, but because mosquitoes and native fleas do not

readily inhabit dry areas, the arid zone became a haven for

feral rabbits. A lack of mosquitoes in semi-arid regions still

inhibits the spread of myxomatosis, but in the temperate

regions the virus affects up to 60% of feral rabbits, despite

some rabbits having developed limited resistance to the

virus. An arid adapted rabbit flea has now been introduced

into Australia to assist with the spread of myxomatosis.

In September 1996 Rabbit Calicivirus Disease (RCD) was

accepted as a biological control agent under the

Commonwealth Biological Control Act 1984. RCD was

first noticed in China in 1984 and has since spread to

Europe where it affects up to 90% of rabbits. RCD spreads

only between rabbits that are close together and does not

need an insect to spread it. It is also species specific, which

means that it only affects rabbits and will not affect native

animals. RCD is now used in conjunction with other

conventional control techniques to reduce the damage

being done by feral rabbits. To date, the introduction of

RCD has proved to be the most effective control method

for feral rabbits.

A new approach to biological control is a process that

controls fertility instead of focusing on killing pests. This is

called immunocontraception. The federal Department of

Environment and Heritage has been funding the

development of immunocontraception in foxes for a

number of years. The Pest Animal Control Cooperative

Research Centre (CRC) has also been working on applying

the immunocontraception approach to both feral rabbits

and mice. This will enable fertilisation to be suppressed in

these pests, so that they will produce fewer young. It is

planned to distribute the contraceptive agent in

manufactured baits for foxes, after stringent testing has

taken place. It is hoped that for feral rabbits, a special form

of the myxoma virus will distribute the contraceptive agent.

Biological control
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Topic 18 - Feral animal

control.

6.18.1

Western Shield

Touted as the most successful feral animal control program to
ever be undertaken in Australia,Western Australia's Western
Shield has successfully worked with nature to bring many native
species back from the brink of extinction.

Like most other states of Australia, introduced predators
contributed to the extinction of 10 species of native mammal,
and forcing dozens more to fight for survival.

Western Shield's main weapon in the fight against the fox and
feral cat is use of the naturally occurring poison 1080, found in
native plants called gastrolobiums or 'poison peas'. While
Western Australian native animals have evolved with these plants
and have a high tolerance to the poison, introduced animals do
not. Western Shield makes use of this natural advantage.

In the southwest forests, scientific research and monitoring has
shown that where baiting has reduced fox numbers, there has
been a dramatic increase in native animal numbers. Trap success
rates for medium-sized mammals in the jarrah forest of Kingston
Block, near Manjimup, reflect a seven-fold increase since baiting
began in 1993.

Western Shield involves aerial and hand baiting on almost 3.5
million hectares of State government managed land. Baiting
operations take place four times a year throughout the State
from as far north as Karratha to Esperance in the south. Smaller nature reserves are baited more frequently.

Since Western Shield began in 1996, more than 60 translocations of 16 animal species have been carried out.
The species are the Western quoll (indigenous name - chuditch), dibbler, numbat, bilby, Southern brown
bandicoot (indigenous name quenda), western barred bandicoot, woylie, mala, tammar wallaby, western ringtail
possum, Shark Bay mouse,Thevenard Island mouse, noisy scrub-bird, western bristlebird, malleefowl and western
swamp tortoise.

They've been relocated in areas ranging from the cool south-west to the warmer Kalbarri National Park, Shark
Bay and the Montebello Islands.

Baiting has been so effective that translocations of between 20 and 40 animals have resulted in the establishment
of new populations. WA is the only area in the world where three mammals, the tammar wallaby, the quenda
and the woylie, have been taken off the endangered fauna list because of scientific management action.

The small hopping marsupial, the woylie has been relocated to more than 30 places. Just 10 years ago there
were three surviving populations. Long-term success is happening at Dryandra Woodland,Tutanning Nature
Reserve, Boyagin Nature Reserve and the southwest forest areas.

The bilby, which underwent a massive decline in its natural range in the last century, was returned to the
Dryandra forest as part of a breeding program. Wild populations of chuditch have been re-established in several
areas after being restricted to south-west forests and the southern Wheatbelt during the 1970s.

Western barred Bandicoots extinct in the wild on the mainland have been translocated to field breeding
enclosures within Dryandra Woodland, the first time in more than 90 years the bandicoot had existed in the
south-west. This marsupial survives naturally on Bernier and Dorre Islands in the World Heritage Listed Shark
Bay area. Some earlier translocations have been successful such as the reintroduction of quenda to the
Dongolocking Nature Reserve in the Wheatbelt. Within three years, farmers on surrounding properties were

Case studies
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regularly seeing quenda in their paddocks. Woylies are now the most abundant medium-sized mammal in
Batalling forest block as a result of their reintroduction in the early 1980s and 10 years of fox baiting.

Some areas have been the target for translocations of several species due to their size and location. Five species
have been reintroduced to Julimar State Forest north-east of Perth and six species have been reintroduced to
privately-owned Karakamia Sanctuary in the Perth Hills.

Source: Department of Conservation and Land Management, Government of Western Australian. Read more
about this amazing project at:

Operation Bounceback in South Australia is a large-scale ecological restoration project in the northern Flinders,
Gammon and Olary Ranges that focuses on the restoration of ecological resources principally through the
control of feral animals. The program has provided significant support to rural landholders leading to a major
reduction in feral goat populations on pastoral properties within the region. Individual properties, such as
Plumbago Station in the Olary Ranges, have also been recognised for their efforts to protect the natural
environment through feral animal control. Operation Bounceback has also supported a significant community
effort in the eradication of an invasive environmental weed,Wheel Cactus.

By far the most damaging feral species in the region, the rabbit, was also targeted by the program. A reduction
in rabbit numbers met with limited success, until the arrival of the rabbit calicivirus in November 1995. The
virus wiped out over 80% of the rabbit population, and a program of ripping up their warrens has continued so
that the animals cannot re-establish in the area. Reduction in rabbit numbers has resulted in the number of
foxes and feral cats also dropping dramatically. The loss of so many rabbits, a key source of food for these
animals, meant that the foxes and cats readily turned to the feral animal baits that have been laid.

The continuation of Operation Bounceback and similar landscape-scale ecological restoration is a key strategic
direction for ensuring the long-term survival of South Australia's species and ecosystems.

Source: Department of Environment and Heritage, Government of South Australia. Read more about this project
at:

The 'Valley of the Bandicoots', a project of the AldgateValley Landcare Group, is a five-kilometre-long wildlife
corridor in urban-fringe bushland in the Adelaide Hills. It is aimed at conserving a local population of the
nationally endangered Southern brown bandicoot (along with many other native plants and animals) and at
improving the health of the Aldgate Creek catchment.The corridor runs from Aldgate Primary School to Mylor
Primary School.

The backbone of theValley of the bandicoots is a connected series of road reserves and unsealed minor roads
(Cambridge Road, Blackwood Lane, Brogan Place and Kyle Road) which link together many small, threatened
fragments of remnant vegetation to create a single, linear reserve. The corridor lies in the Aldgate Creek
catchment, and follows the creek for much of its length.

The wildlife corridor incorporates many different properties and land tenures: it links together six Adelaide Hills
Council reserves, Nurrutti Reserve (a National Trust SA flora reserve),Warrawong Sanctuary and about 50
private properties (about half of the private properties are involved in the project).

TheValley of the Bandicoots project involves caring for the existing fragments of bushland where they occur,
encouraging bushland to regenerate in more degraded areas, and large-scale planting of local species (from
locally collected seed) in areas which have been completely cleared. Weeding and planting are the main actions,
done in such a way to minimise disturbance of thickets used by bandicoots and other native species.

The Southern brown bandicoot is the adopted 'icon' species, and its survival and spread will be used as an
indicator of the success of the project. However, the wildlife corridor also has multiple benefits for many other
fauna and flora species, and for the Aldgate Creek catchment.

Foxes are a menace to chooks and poultry as well as to bandicoots and other wildlife within theValley of the
Bandicoots. Unfortunately, there is a limit to what can be done to tackle foxes in a built up area like Aldgate
Valley (baiting is very difficult, because domestic dogs may be attracted to fox bait). Locating and destroying fox
dens is one possible means of control; humane 'live capture' trapping is another. The size and habits of
bandicoots make them especially vulnerable to cats. Local property owners are educated in good cat
management.

http://www.calm.wa.gov.au/projects/west_shield.html

http://www.environment.sa.gov.au/biodiversity/yellow_foot.html

Operation Bounceback

Valley of the Bandicoots
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The 'Valley of the Bandicoots' project involves considerable volunteer work by the community, both on private
land and on public land. This project is supported by the Australian Government Envirofund, Onkaparinga
Catchment Water Management Board and Email Media.

Source: http://www.communitywebs.org/BandicootValley/
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19. Successful threatened species
management

Concepts

1. Research and planning

2. Removing threats

�

�

�

Conserving threatened species involves five important

management steps

Conserving threatened species requires a whole of

ecosystem approach rather than managing the species

alone

Case studies of local threatened species

Since European settlement, vegetation clearance,

introduced plants and animals and unnatural fire regimes,

have resulted in the fragmentation and degradation of

ecosystems across South Australia.This has led to a steep

decline in populations of many species of wildlife (plants

and animals). Some have become extinct with many others

now considered to be in danger of becoming extinct.

Introduced diseases like root rot fungus, illegal collecting

and hunting and fishing adversely affect species.

The major mechanism providing protection is the National

Parks and Wildlife Act 1972. For a full overview on the

classification of threatened species and impacts causing

their decline, see chapter 14 in Folder 3: Human Impacts.

There are five essential threatened species conservation

management elements:

Conservation programs must have an active and strategic

link between the habitat or species being managed and the

actions being carried out. Research allows the outcomes of

these programs to be assessed and updated to allow

programs to continue to be effective.This process is often

referred to as Adaptive Management. Successful Adaptive

Management relies on good planning (i.e. defining the

problem), establishing clear and relevant objectives for

recovery plans, determining timeframes and identifying

criteria for measuring the success of these projects.

Effective recovery and protection requires the removal of

threats such as vegetation clearance, feral animals and

degradation of water systems. It is all well and good to

restore food plants of a particular animal but if the threat

of a destructive feral predator is still present, this will do

little to help increase numbers.
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Operation Bounceback is an example of an ecological

restoration program being carried out in the Flinders

Ranges National Park, capitalizing on reduced rabbit

numbers in the Flinders Ranges due to calicivirus disease.

Destruction of rabbit warrens in the park and removal of

grazing pressure through feral goat control has resulted in

increased regeneration and vegetation survival. See Topic

18 for further details.

Active revegetation or implementations of pest control

programs allow habitats to recover naturally. Restoration

techniques may be used to prevent erosion in susceptible

soils, increase filtration of water into the soil and provide a

sheltered bed for the germination of seeds.

By removing threats and restoring habitats, population sizes

will often increase. Results of habitat monitoring may also

indicate that reintroducing species into areas they

previously but no longer occupy is possible. A number of

successful reintroduction programs have been carried out

in South Australia, including Brush-tailed Bettongs atVenus

Bay on the Eyre Peninsula and Stick-nest rats on the

Franklin Islands. Reintroduction programs are currently

being implemented for Bilbies (Thistle Island in the Spencer

Gulf) and Stick-nest rats (Roxby Downs).

Investment in biodiversity conservation (money, materials

or time) should be made for the long term. Projects must

address long term recovery to ensure that populations of

threatened species are viable with little or no external

intervention. Ongoing management should be proactive in

ensuring the survival of the species rather than reactive to

its decline. Community support and participation are

important for every element of threatened species

conservation.

Chapter 14 of Folder 3: Human Impacts contains several

student worksheets on the Southern brown bandicoot.

ABC program transcript on one of Australia's most

endangered mammals the Northern Hairy-nosed wombat

3. Restoring habitat

4. Recovering species

5. Retaining gains

Recommended resources

http://www.abc.net.au/catalyst/stories/s894095.htm
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http://www.potoroo.org/history.html

http://www.wwf.org.au

Website about Guilbert's Potoroo,Australia's most

endangered mammal which was presumed extinct for 100

years and rediscovered in 1994

Website of the World Wildlife Fund Australia. Known as

the Threatened Species Network in South Australia, this

non-government organisation funds many management

programs for threatened species.
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Threatened species recovery programs
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Topic 19 -Successful

threatened species

management.

7.19.1

Common white spider-orchid

Caladenia argocalla

Common no more …

Endemic to the Mount Lofty Ranges Region of South Australia;

only about 1,000 flowering plants are currently known.

Five populations ranging from 20 to 650 flowering plants

occur within a 10 km area near Clare.

Only 90 flowering plants found at five sites in the Barossa

Valley, and in the hills east of Adelaide.

Records dating back as far as 1904 verify that this species was

once growing on the Fleurieu Peninsula, in the Adelaide Hills,

the BarossaValley and around Clare, South Australia. It has

not been recorded south of Adelaide since 1926.

Extent of occurrence - past: 5,200 km , present: 1300 km

The common white spider-orchid ( ) occurs in healthy grassy woodland communities. In South Australia

this type of vegetation has been extensively cleared for agriculture and grazing, leaving mostly small isolated remnants.

Populations of are consequently small and fragmented. Remnants of grassy woodlands are easily invaded by

introduced plant species that the orchids cannot compete with. An increase in weed species also causes a reduction in

habitat suitable for the orchid's specialist pollinators.

Small total population size - Currently only about 1,000 flowering plants known.

Small size of sub-populations - 7 of the 10 populations comprise only 100 flowering plants between them.

Isolation: The 5 southern populations are up to 40 km apart from each other, and 90 km away from the Clare

populations. If populations are too far apart for pollinators to fly between them, the gene pool becomes restricted.

Lack of pollinators: Studies indicate that, at some sites, less than 5% of flowers are setting seed. Small populations may

lack opportunities for cross-pollination and are unlikely to be viable. Flowering plants appear to outnumber non-

flowering plants, which suggests a low rate of seed production and / or seedling establishment

Weeds: Topped lavender, soursobs, St John's wort, cape tulip, gorse, hawthorn and dog rose are threats.

Sites are weeded to alleviate competition from exotic species.

Flowers in very small populations are hand-pollinated, to enhance seed set.

In small populations, tree guards are placed around individual plants to discourage grazing by animals.

The option of propagating plants in a nursery and transplanting them back into the wild will be explored.

Research will be conducted to identify the pollinator species and its preferred food plants. If the food plants are missing,

they may be reintroduced at Caladenia argocalla locations.

Plant identification sheets, posters and workshops are used to inform the public of the importance of these species.

Such techniques assist in community education, and help interested parties to identify new populations.

White spider-orchid facts

Caladenia argocalla

C. argocalla
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Cause of decline

Current threats

Conservation actions

Case studies
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Program support

Threats and threatening processes

Description

Habits

Natural Heritage Trust

Threatened Plant Action Group

Source: Doug Bickerton, Department for Environment and Heritage

The Southern brown bandicoot is the last remaining species of bandicoot naturally occurring within South Australia.The

Golden bandicoot, Eastern barred bandicoot,Western barred bandicoot, Desert bandicoot, Pig-footed Bandicoot, Lesser

bilby and Greater bilby had all become extinct within the State by the 1950s. The Greater bilby and Western barred

bandicoot have both recently been reintroduced to South Australia from animals sourced from the Northern Territory and

Western Australia.

The Southern brown bandicoot is represented by five subspecies across the southern portion of Australia and Queensland.

Two of these subspecies occur within South Australia. is present on the Franklin Islands off the

west coast of Eyre Peninsula and St Francis Island. was originally expected to exist on the Eyre

Peninsula,Yorke Peninsula, Mount Lofty Ranges, Kangaroo Island and South East of South Australia, but is currently only

known to occupy areas within the Mount Lofty Ranges, Kangaroo Island and South East. Threatening processes, including

predation by foxes and habitat loss, fragmentation and modification have resulted in bandicoots occupying a patchy

distribution in each of these areas.

This subspecies has been identified as nationally endangered throughout its range in SA,VIC, NSW.

A number of threatening processes affecting Southern Brown Bandicoot survivorship have been identified, including:

Habitat loss and fragmentation

Risk of wildfire and modification of habitat as a result of altered frequencies, scales and timing of wildfires

Habitat degradation through grazing by stock and exotic species such as rabbits and invasion by weeds

Predation by foxes and cats

Mortality through road kills

The Southern brown bandicoot is a

robust and streamlined marsupial with a

long snout, small round ears, a short tail

and large rump. The bandicoot is roughly

a third to half the size of a rabbit.

Southern brown bandicoots have brown

fur with a golden speckled appearance

and a pale white to cream coloured

underside.

Southern brown bandicoots are ground

dwelling mammals that forage for their food under leaf litter and in the soil. They consume invertebrates, fungi, fruits and

other plant material. Southern brown bandicoots construct nests in a hemispherical depression on the ground. These nests

consist of leaf litter that the bandicoots cover with soil. Leaf litter falling from the nearby vegetation camouflages the nests.

They are not known to construct burrows, but will occasionally use burrows constructed by other species during adverse

weather or for resting in. They are predominantly nocturnal, but can be observed occasionally throughout the day in areas

where they are present.

Southern brown bandicoots prefer areas with relatively dense vegetation up to one metre above the ground to provide

cover. This cover can be provided by many native species including and

species, exotic species including blackberry, gorse and broom and other materials including houses and old

car bodies.

Southern brown bandicoot

Isoodon obesulus nauticus

Isoodon obesulus obesulus

Xanthorrhoea,Acrotriche, Banksia,Allocasuarina

Leptospermum
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The home range area of Southern brown bandicoots varies with habitat type, quality and availability of food resources.

Home ranges of Southern brown bandicoots have been recorded between less than 1 ha up to 6 ha. Individual home

ranges are not known to overlap greatly between animals of the same sex, but may overlap considerably between sexes.

Southern brown bandicoots are predominantly solitary. They reproduce from late winter through to summer. A female

will carry on average three young. However, juvenile mortality is high, with less than half expected to reach maturity.

The Southern brown bandicoot has recently been classified as an endangered species nationally and in need of active

management to aid its conservation. A Southern brown bandicoot recovery team has recently been established for the

Mount Lofty Ranges to coordinate recovery activities and improve the conservation status of the species. A draft recovery

plan for the Southern brown bandicoot in the Mount Lofty Ranges is currently being created.

Key actions so far identified include,

To identify extent of occurrence, occupancy and the status of Southern brown bandicoots in the Mount Lofty Ranges

Identify and address key threatening processes for the recovery of Southern brown bandicoots in the Mount Lofty

Ranges

Investigate processes for improved recovery of Southern brown bandicoots in the Mount Lofty Ranges

Encourage public education and community participation in the recovery of Southern brown bandicoots within the

Mount Lofty Ranges.

Many people are familiar with Southern brown bandicoots living in their park or even in their garden. It is important to

identify where bandicoots occur throughout the Mount Lofty Ranges in order to identify key areas for the recovery of

Southern brown bandicoots. You can help by letting the Department of Environment and Heritage know if you have

bandicoots in your back yard so that they can map their distribution.

Source: http://www.denr.sa.gov.au/biodiversity/bandicoot.html

Department of Environment and Heritage, Government of South Australia

Conservation efforts

Have you seen a bandicoot?
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Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

1.1  What is a catchment? Explains the concept of a catchment and relates it to our everyday life systems.y y y E P M  Place, space & environment Life systems         
Earth & space

Arts: Arts practice

1.2 The Onkaparinga 
catchment

Provides specific information about the Onkaparinga catchment.  Map 
included.

y y y E P M  Place, space & environment Life systems         
Earth & space

Arts: Arts practice

1.3. How land uses affect 
the catchment

Describes impacts of land uses on the health of the catchment. y y y E P M  Place, space & environment Life systems         
Earth & space

1.4 Caring for our 
catchments

Provides a range of strategies to improve the health of the catchment.  
Students learn about: what is a catchment, the impact of rural and urban land 
uses on water quality and students look at solutions to pollution problems.

y y y E P M  Place, space & environment Life systems         
Earth & space

2.5 There is a finite amount 
of water on earth

Facts provided about water on planet Earth. y y n E P M Place, space & environment Earth & space

2.6 Three states of water: 
liquid, solid, gas

Details about how water changes between the 3 states y y y E P M Place, space & environment Earth & space

2.7 Where does our water 
comes from?

Provides information on the source of Adelaide's drinking water y y n E P M Place, space & environment Earth & space       
Life systems

2.8 Where does our water 
go?

Information about wastewater in and around the home and its effects on the 
environment

y y n E P M Place, space & environment Earth & space       
Life systems

3.  Introduction to  
Biodiversity

3.9  Introduction to 
biodiversity

Outdoor or indoor activity: Defining biodiversity and gauging learner’s 
awareness of local biodiversity and why it is important.  Investigating biodiversit
and ecosystem services which relate to our own survival through provision of 
basic requirements such as oxygen, food and water.

y y n E  P M Place, space & environment; 
Time, continuity and change; 
Social Systems

Life systems   
Earth and space

Health and PE: Physical 
activity and participation

Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

1.1  Habitats, Ecosystems 
and Biodiversity

Practical classroom exercise: Students prepare an information card about an 
animal in their local area and consider its role in the ecosystem. 

y y y P M S Place, space & environment; 
Time, continuity and change

Life systems 
Earth and space

Arts: Arts practice

1.2  What do you need to 
survive?

Classroom activity:  Learners consider the specific life systems and resources 
needed to survive within an isolated biosphere for one year. Students consider 
what the requirements of other species occurring in their local area may be and
compare this to their own requirements. 

y y n P M Place, space & environment Life systems 
Energy systems
Earth and space

Health and PE: Personal 
and social development

1.3  Construct a food chain Practical classroom exercise:  Learners see how loss of biodiversity affects 
ecosystem function, using the example of a food web.

y y n P Place, space & environment; 
Time, continuity and change

Life systems 
Earth and space

All enquiries regarding  activities can be directed to Onkaparinga Waterwatch Network, ph. 8370 1298.

Table 1 - Appendix A

1.  What is a 
catchment?

2.  The Water 
Cycle

Folder 1: 
Understanding 
Catchments

1. What is an 
ecosystem? 

Folder 2: 
Understanding 
Ecosystems



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

2.4  Understanding native 
vegetation 

Outdoor or indoor classroom activity:Introduction to the concept of a plant 
community and students identify which (pre-European) plant community they 
are living in/schooling in. 

y y y E M Time, continuity and change; 
Place, space & environment

Life systems 
Earth and space 
Matter 

2.5. Introduction to Botany Outdoor or indoor classroom activity:  Discussion as to how plants are named 
and how names can help to tell us about the properties of a plant

y y n P M S Place, space & environment; 
Time, continuity and change 
Social Systems

Life Systems English: Language, Arts: 
Arts Practice 

2.6. Local indigenous plant 
Identification

Practical classroom exercise or outdoor activity where students learn how to 
identify individual species within Australia’s largest genus, Eucalyptus. 

y y y P M S Place, space & environment Life systems

2.7  Seeds of local native 
plants

Classroom activity: Experiment to test the viability of an indigenous seed 
collection and discuss influencing factors. 

y y n P M S Place, space & environment Life Systems  
Earth and space  
Matter

Mathematics: Exploring, 
Analysing and modelling 
data

3.8  Introduction to aquatic 
macroinvertebrates

Classroom: students are actively engaged in learning about: the aquatic macro 
invertebrates living in their local waterway, their requirements for survival and 
what they tell us about water quality and habitat. 

y n y E P M Place, space and 
environment,

Life systems Education: personal & 
social development

3.9  Introduction to frogs Classroom: this session engages students in learning local frog species 
through key characteristics and their call.  Threats, the importance of habitat, 
and frogs as bioindicators of healthy waterways is discussed.

y y y E P M Place, space and environment Life systems Health & Physical 
Education: personal & 
social development

3.10  Introduction to Birds Indoor or outdoor activity: Introduction to ornithology and how birds are named.
The class’s baseline knowledge is ascertained.  Learners describe the different 
parts of a bird and have an opportunity to ‘invent’ a bird name based on the 
colours they give the bird.

y y y E P M S Place, space & environment; 
Time, continuity and change

Life Systems English: LanguageArts: 
Arts Practice

3.11  Funky Fish of the 
Onkaparinga

Classroom: This session engages students in an exploration of the native and 
introduced fish species of the catchment and the importance of habitat for their 
survival.

y n y P M Place, space and environment Life systems Health & Physical 
Education: personal & 
social development

4. Inland 
Freshwater 
Ecosystems

4.12  Introduction to 
wetlands? 

Students learn about the role of wetlands and its local inhabitants. y y y P M S Place, space & environment Life systems         
Earth & Space

Health & Physical 
Education: personal & 
social development

5. Estuarine, 
Coastal and 
Marine 
Ecosystems

5.13  The Onkaparinga River 
Estuary 

Learn about the third largest estuary in South Australia; the Onkaparinga river 
estuary.

y y y PMS Place, space & environment Life systems         
Earth & Space

Health & Physical 
Education: personal & 
social development

Folder 2: 
Understanding 
Ecosystems

2. Native 
Vegetation 

3. Wildlife  and 
Bioindicators



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

1.1  Vegetation clearance in 
the Onkaparinga Catchment

Overview of the historical and current impacts of local vegetation clearance. 
This chapter explores the methods of past and present clearance practices as 
well as the reasons behind it.  Two activities accompanying this chapter look at 
development in the rural and suburban settings which require some land 
clearance. Students consider the impacts of development on native vegetation.

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems; 
Earth and Space;  
Matter

Mathematics               
English

1.2  Farming and 
urbanisation

A historical look at local farming practices and some of the resulting 
environmental impacts. The growth of towns and cities and the different types 
of environmental impacts associated with this growth are outlined. The lesson 
ideas with this chapter suggest a historical timeline whereby local development 
events are plotted and environmental impacts of these events are documented. 
Students are encouraged to think of sustainable options for development. A 
checklist of everyday actions, impacts and alternatives is provided. A teacher 
cheat-sheet is provided for both  of these activities.    

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems;  
Earth and Space;  
Matter

English

1.3  A system of Parks, 
Reserves and open space

Definitions, history and importance of reserves owned by the State, 
Commonwealth, Local Government and other organisations. The benefits and 
shortcomings of our current reserve system is outlined as are the threats to 
Reserves. Activities accompanying this chapter allow students to determine the 
appropriateness of certain human activities in reserves. An opportunity to 
design the ultimate system of reserves for the Onkaparinga catchment is also 
provided.

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems;  
Earth and Space;  
Matter

Mathematics               
English

2. Salinity 2.4 Salinity Defining salinity, natural causes, human causes, impacts and areas of concern 
in the Onkaparinga Catchment. An experiment outlining the effects of salt on 
the germination of beans is outlined.  Many excellent web-based resouces are 
referenced in this section.

y y n P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Life Systems;  
Earth and Space  

3.5  Water needs in the 
Onkaparinga Catchment

Tracking of water use by society and on a domestic level is demonstrated in 
graph format. The different demands on local water and sources which feed 
the Adelaide metropolitan reservoir system are outlined. Several worksheets 
are included with this activity catering for all age bands which track the sources 
and uses of water locally. 

y y y E P M Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems  
Earth and Space;  
Matter

Mathematics              
English

3.6 Altered Waterways A historical account of how local waterways have been changed from their 
natural state to cater for the local human demands. Some of the environmental 
impacts of these changes are explored. Discover how regulating water systems
can negatively impact on water quality. Lesson ideas encourage students to 
consider the benefits and impacts of damming creeks and rivers.

y y y P M Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems; 
Earth and Space;  
Matter

4.7  Stormwater Definition of stormwater and explanation of stormwater's polluting effects. 
Sources and impacts of stormwater pollution are listed in table format. 
Difference between stormwater and wastewater is explained. Activities and 
worksheets in this section help to reinforce that stormwater is cause by 
everyone and students design solutions to pollution issues.   

y y y E P M Place, space & environment; 
Time, continuity and change; 
Social Systems

Life Systems; 
Earth and Space;  
Matter

Mathematics

4.8  Stormwater pollution Detailed account of the effects of stormwater pollution on macroinvertebrate 
populations and how sampling macroinvertebrates can actually tell us if there is 
a stormwater pollution problem.

y y y P M Place, space & environment; 
Time, continuity and change; 
Social Systems;

Life Systems;  
Earth and Space; 
Matter

Health and Physical 
Education: Health of 
individuals and 
communities               
Design and Technology: 
Critiquing and Designing

4.9  Wastewater Definition of wastewater and its sources.  The treatment process for 
wastewater is outlined as are the potential imapcts over overloaded wastewater 
treatment plants, including domestic septic tanks. Tips for reducing the 
pollutant loading of wastewater are provided. Activities and worksheets ask 
students to determine the sources and destinations of water used in the home. 
They also learn which items should not go down the drain. 

y y y P M Place, space & environment; 
Time, continuity and change; 
Social Systems

Life Systems;  
Earth and Space;  
Matter

Health and Physical 
Education: Health of 
individuals and 
communities                
Design and Technology: 
Critiquing and Designing

Folder 3: Human 
impacts on 
catchments

1. Changed Land 
Use

3.  Water for 
People

4.  Polluted Water



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

4.10  Algal blooms Definition and causes of toxic algal blooms in watercourses, dams and 
reservoirs. The two dangerous types of algal blooms and their impacts on the 
environment and human health are described.  Activities and worksheets with 
this chapter raise student's awareness of the pollution sources causing algal 
blooms and how they can help prevent algal blooms from occuringthrough 
better decision making. 

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Earth and space; 
Life systems

Health and Physical 
Education: Health of 
individuals and 
communities

4.11  Ocean pollution The connection between the land and the sea via rivers and creeks is 
emphasized along with the transport of land based pollutants to marine 
systems. The implications of seagrass dieback, introduced marine pests and 
plastic litter pollution are discussed. An experiment which investigates the 
effects of oil pollution on birds is described.

y y y E P M Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

Health and Physical 
Education: Health of 
individuals and 
communities               
Design and Technology: 
Critiquing and Designing

5.12  Woeful weeds Introduction to the concept of  “Environmental weed”  and a profile of the plants
which have significant weed potential. Environmental and economic costs of 
environmental weeds are outlined. Some of the social barriers to controlling 
environmental weeds are demonstrated by media clippings relating to local 
conflicts on this issue.  A fact sheet on deciduous tees and A3 Weed 
Identification Charts for the Onkaparinga catchment are included in the back of 
this folder. 

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems; 
Earth and space 

Health and Physical 
Education: Health of 
individuals and 
communities               
English 

5.13  Feral animals in the 
Onkaparinga catchment

An introduction to animal species in South Australia which have been brought 
here since European settlement and escaped human control. Original reasons 
for introduction are outlined and the impacts of these animals discussed. Some 
fact sheets onlocal feral animals are provided as well as some media clippings. 
A students worksheets considers an ‘invasion from aliens’ scenario.

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems; 
Earth and Space 

Health and Physical 
Education: Health of 
individuals and 
communities               
English

3.  Threatened 
Species

6.14  Threatened species in 
the Onkaparinga Catchment

Defining threatened species and other terminology used for rating abundance 
of species. International and local reasons for species decline are discussed 
and the concept of native 'increaser species' is introduced. This chapter 
includes a worksheet series on local endangered mammal the Sputhern Borwn
Bandicoot.  Fact sheets are provided on two local threatened bird species, a 
threatened species of plant as well as factsheets on the remaining local 
mammal species which are not threatened.   

y y y E P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Life Systems; 
Earth and Space 

Health and Physical 
Education: Health of 
individuals and 
communities               
English

Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

1.1 Taking action for personal 
sustainability

Taking action to help the environment starts with small changes at home. Find 
out what changes you need to make to reduce your impact on the 
environment. Several environmental audits are presented to help you measure 
your environmental performance. 

y y n P M S Place, space & environment; 
Time, continuity and change

1.2  Taking action towards a 
sustainable school

Ideas are provided to help schools work towards environmental sustainability, 
including setting up an environmental management committee, writing a schoo
environmental management plan and conducting environmental audits to 
measure the environmental performance of the school. 

y y n P M S Place, space & environment; 
Time, continuity and change

Life systems; Mathematics: Exploring, 
analysing and modelling

Folder 3: Human 
impacts on 
catchments

1.  Polluted Water

2.  Exotic pests

Folder 4: Taking 
Action

1.  Action 
planning at home 
and school



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

2.3  Monitoring vegetation Outlines the importance of environmental monitoring as well as some simple 
survey techniques which school groups can perform. These activities require 
some vegetation identification skills.

y y n M S Place, space & environment; 
Time, continuity and change; 
Social Systems;

Life Systems;  
Earth and Space;  
Matter

Mathematics               

2.4  Monitoring the soil Description is provided of the properties of soil in our local areas and our 
gardens.  Simple soil tests such as organic matter test and pH test are outlined.

y y y M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Life systems Mathematics: Exploring, 
analysing and modelling 
data Health and PE: 
Physical activity and

2.5  Monitoring animals Description of the reasons for monitoring animal populations and behaviour. 
Animal monitoring techniques used by scientists are outlined as are some 
simple activities which can be performed with students.

y y n P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Life systems Mathematics: Exploring, 
analysing and modelling 
data

2.6  Water testing Find out how your school can get involved in monitoring your local creek. This 
is a fun and hands on way to take action and learn about your local 
environment. Learn how to interpret your water monitoring results and to 
identify any problems that are occuring in your local waterway.

y y y P M S Place, space & environment; 
Time, continuity and change

Life systems Mathematics: Exploring, 
analysing and modelling 
Health and PE: Physical 
activity and participation

3.7  Prioritising restoration 
projects

Instructions on how to choose the most suitable area to start a landscape 
restoration project for maximum effectiveness and efficiency. Instructions on 
how to identify degrading influences and appropriate actions.

y n n E P M S Place, space & environment; 
Time, continuity and change

Life systems     
Earth & space

3.8  Seed collection Information for the teacher or project coordinator on how to collect seed within 
the Onkaparinga catchment including timing, collection methods, creating seed
banks, how much seed to collect and appropriate storage.

y n n P M S Place, space & environment; 
Time, continuity and change

Life systems     
Earth & space

Health and PE: Physical 
activity and participation

3.9  Propagating indigenous 
plants

Technical information on how to achieve a good potting mix with suitable 
chemical, physical and biological properties for growing local native plants.  
Instructions on how to propagate individual species including seed treatment 
and germination care are also included.  

y y n P M S Place, space & environment; 
Time, continuity and change

Life systems     
Earth & space

3.10  Nursery works Topic includes instructions and photographs for optimal nursery design and 
care including shade management, nutrient management, plant placement, 
hygiene, plant thinning and transplanting.  

y n y E P M S Place, space & environment; 
Time, continuity and change

Life systems     
Earth & space

3.11   Planting for revegation Instructions for how to perform revegetation techniques to ensure maximum 
success of seedlings once planted. Information on digging holes, plant 
orientation, plant insulation and watering are provided. Includes fact sheet for a 
successful planting with students.

y y n P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

4.12  Water conservation Take action at home and school to save water and money at the same time. A 
water audit is provided to help you identify the areas around your home where 
water savings can be made. 

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

4. 13  Water wise gardens Information on constructing the ultimate water wise garden which is both water 
efficient and environmentally friendly. Issues covered include plant selection, 
garden design, obtaining plants, watering, fertilising, using mulch and having a 
lawn. A list of indigenous plant growers, a list of plants to avoid and a photo 
album of water wise gardens is provided. 

y n y E P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

5.14  Stormwater solutions Stormwater pollution is a major problem for our creeks, rivers, wetlands and the
sea.  Some simple ideas are provided to help us reduce stormwater pollution at 
school and home.

y y y P M Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

5. 15  Waste disposal guide 
for schools and the home

Hazardous waste can be found in most homes and schools. It is unsafe to 
dispose of hazardous wsate in the garbage or down the sink. Find out how you
can safely dispose of your hazardous waste.

y y y P M Place, space & environment; Life systems

5.16  Reduce, re-use, recycle Waster minimisation is important for the environment as well as to save you 
money. Tips are provided for reducing the amount of waste you produce, re-
using old items and recycling as well as instructions for composting. 

y y n P M Place, space & environment; Life Systems; 

6.17  Weed control Technical information on how to perform successful weed control in bushland 
and in preparation for revegetation activities. Mechanical and chemical weed 
control techniques are described and explanations of how they work are 
provided.

y y n P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

6.18 Feral animal control Outline of methods and programs for feral animal control throughout Australia. 
Topic includes case studies.

y n y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

7.  Threatened 
species 
management

7.19  Successful threatened 
species management

Outlines the formula for successful threatened species management. 
Emphasis is on ecosystem management rather than single species 
management. 

y n y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

Folder 4: Taking 
Action
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Glossary

Biodiversity:

Biological indicator:

.

Botany:

Catchment:

Channel characteristics:

Creek:

Conductivity:

Dicot:

,

Ecosystem:

Ecological processes:

Abbreviation for "biological diversity"; the

variety of living things; can be used to describe the

condition of an area, eg "the biodiversity of a stream, forest

or school grounds".

A species, which through its

presence or absence, can provide information about the

environmental health of an ecosystem. Frogs or Mayfly

larvae in a stream can be an indication that the stream does

not have high levels of pollution. A large number of feral

bird species may indicate that an area has a high proportion

of environmental weeds

The scientific study of the structure of plants, the

function of their parts, their description and classification.

A geological area in which water is collected.

The features that can be found

along the length of a creek or river. Channel characteristics

can include deep pools, shallow riffles, native streamside

vegetation and eroded banks.

A natural stream of water following a bed or

channel usually smaller than a river. May be dry from time

to time.

The amount of electricity that passes

through a substance. It is used to measure the salinity of a

water sample.

A subclass of flowering (Angiosperm) plants based

on anatomical characteristics.They tend to have: broad

leaves needle like veins in the leaves, flower parts are

usually in fours or fives, a ring of primary vascular bundles

in the stem, taproot system, two cotyledons.

The physical and climatic features and all

living and dead organisms in an area that are interrelated in

the transfer of energy and material

The natural flow of materials and

energy through an ecosystem.This includes the cycling of

carbon and nitrogen, as well as the flow of energy up the

food chain, from producers to consumers.

Endangered:

Endemic:

Environmental flow:

Environmental weed:

Estuary:

Flow regimes:

Forest:

Genus:

Habitat:

Indigenous:

Land Use:

Any species in danger of becoming extinct

within the foreseeable future throughout all or a significant

portion of its range.

A species that has its natural distribution

confined to a particular geographical region and/or is native

to a particular region.

The share of water, or water

allocation, especially set aside to promote the health of a

river's environment, including the life it supports.

A plant not naturally occurring in

that area or ecosystem.

The outlet of a watercourse where fresh water

and sea water mix.

The type of water flow that occurs in a

creek or river.A river should have a range of flows at

different times of the year including flooding, slow flows and

still water.

Vegetation community consisting of trees to 30

metres tall, generally with an understorey of smaller trees,

shrubs, grasses and herbs. Open forest has 30-70% canopy

cover, while closed forest has a canopy cover of >70%.Tall

forests have trees exceeding 30 metres in height.

An assemblage of species, having so many

fundamental points of structure in common, that in the

judgment of competent scientists, they may receive a

common substantive name. A genus is not necessarily the

lowest definable group of a species for it may often be

divided into several smaller sub-genera.

The physical location or type of environment in

which an organism or biological population lives or occurs.

Native, originating or occurring naturally in

the place specified.

The way an area of land is used or managed.

Land uses can include industrial, residential, various types of

farming, recreational parks and reserves.
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Macroinvertebrate:

Microinvertebrate:

Monocot:

Natural Habitat Features:

OCWMB:

OWN:

pH:

Photosynthesis:

Provenance:

Rare species:

Regeneration:

Remnant:

Riffles:

Any animal, large enough to be

seen with the naked eye, which has no backbone or spinal

column, (i.e. Insects, worms, larvae etc).Aquatic

macroinvertebrates live mostly in water.

Any animal, too small to be seen

with the naked eye, which has no backbone or spinal

column.

A subclass of Angiosperm plants based on

anatomical characteristics.They tend to have; narrow

leaves, one cotyledon, parallel veins in the leaves, flower

parts are usually in multiples of three, a scattered

arrangement of primary vascular bundles in the stem,

fibrous root system.

Natural features of an

ecosystem that provide habitat for organisms. It includes

fallen branches and trees, tree hollows, rotting piles of

timber and rock piles.

Onkaparinga Catchment Water Management

Board

Onkaparinga Waterwatch Network

A measure of the amount of acid or alkaline in a

water sample.

The process through which light energy,

water and carbon dioxide are converted to carbohydrate

and oxygen in the presence of chlorophyll. Occurs in

plants, algae, cyanobacteria and lichens.

For seeding material, the provenance is the

harvest location. For plants it is both the harvest location

and the location of the nursery.

Any plant or animal species, which

although not presently threatened with extinction,

naturally occurs in such small numbers throughout its

range, that it may become endangered if its environment

worsens.

New growth or regrowth of lost or

destroyed parts, tissues or organs.

A small part that remains after the main part

no longer exists.

Sections of a stream that flow faster because they

are shallow. Riffles often occur where the stream has a

rocky bottom, and can be recognised by the disturbance of

the water surface where it flows over the rocks.

River:

Salinity:

Septic tanks:

Species:

Stormwater:

Swamp:

Threat:

Threatened species:

Turbidity:

Vegetation association:

Vulnerable species:

Watercourse:

Wetland: An

Woodland:

A large stream of water flowing in a bed or channel

and emptying into the ocean, a sea, a lake or another

stream.

A measure of the amount of salt in a water

sample.

An underground tank that collects all

waste water from a house. Excess water drains into the

soil via perforated distribution pipes.

The most fundamental unit of evolution and the

most specific taxonomic level. A group of individuals

whose morphology is uniquely distinct.

The flow of water across the ground after

a rain event.

Tree or tall shrub dominated wetlands,

characterised by periodic flooding and nearly permanent

subsurface water flowing through mixtures of mineral

sediments and organic material.

Something that is a source of imminent danger.

Those species likely to become

endangered within the foreseeable future throughout all or

a significant portion of their range.

A measure of the clarity of a water sample.

A group of different plant

species that associate together under common physical

and climatic conditions.The response of these associations

is so strong that the same groups of plants will generally

associate in the same structure, under the same upper

stratum.Therefore, vegetations are labelled in accordance

with the dominant upper stratum species.

Those species, which are not

presently endangered in the wild but are likely to become

endangered if factors presently threatening their

abundance, survival or evolutionary development cease to

operate.

A natural or artificial channel through

which water flows.

area where the land is saturated with

water.

An open stand of trees up to approximately

18metres in height in which tree crowns cover at least

30% of the area but are not, for the most part, overlapping.


	0_0_TOC_4
	0_2_introduction_4
	1_1_Taking_action_towards_per
	1_1_1_How_Sustainable_are_we_EV
	1_2_taking_action_towards_a
	2_3_monitoring_veg
	2_4_monitoring_soil
	2_4_1_soil_monitoring_workshe
	2_5_monitoring_animals
	2_6_water_testing
	2_6_1_Red_cabbage_pH_test
	3_7_priority_projects
	3_8_seed_collection
	3_9_propagation
	3_10_nursery_work
	3_10_1_school_plant_nurseries
	3_11_planting
	3_11_1_planting_with_kids
	4_12_water_conservation_in_th
	4_12_1_permanent_conservation
	4_12_2_Being_waterwise_in_you
	4_12_3_water_use_at_home
	4_12_4_water_use_survey
	4_12_5_water_use_upper
	4_13_waterwise_garden
	4_13_1_WWG_photo_album
	4_13_2_weg_hit_list_4_with_pr
	4_13_3_UFBP_Growers_List
	5_14_stormwater_solutions
	5_15_Waste_disposal_guide_for
	5_15_1_Hazardous_waste_dispos
	5_15_2_hazardous_household_su
	5_16_reduce_reuse_recycle
	5_16_1_How_much_waste_today
	5_16_2_Know_What_you_Throw
	5_16_3_Littersearch
	5_16_4_Whats_this_mess
	5_16_5_Which_Ris_it
	6_17_weed_control
	6_17_1_weed_control_w_student
	6_18 _feral_animal_control
	6_18_1_Feral_animal_case_stud
	7_19_Threatened_sp
	7_19_1_Threatened_species_ca
	8_0_table_folder_4_colour
	8_1_glossary_4


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


