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Who is this Guide for?

This Guide aims to help woolgrowers and those that work with them, to improve and protect the
health of water courses and riparian land on their farms, as well as to minimise the impacts of wool
production on water quality and stream health. The aim is to use improved management to achieve
both environmental and productive benefits. It also provides information about how these
requirements can be incorporated into farm design and wool production operations. Any part of the
farm that is linked to the local stream system by water flow, including those parts linked only during
storm events, is covered by this River Guide. This is because what happens on them, and how they
are managed, can have a significant influence on the stream’s health and its water quality.

The Australian wool industry covers a broad range of rainfall and vegetation types (see map).
Three zones are broadly recognised based on rainfall and these are: pastoral, sheep/wheat and high
rainfall. Rather than attempt to produce a single River Guide for the entire Australian wool industry,
two separate documents have been produced. This Guide has been prepared for woolgrowers in lower
rainfall areas, where the average annual rainfall is in the range 300-600 mm, sometimes referred to
as the sheep/wheat zone. It covers much of the wheatbelt in Western Australia, the mid-north and
drier parts of the south-east of South Australia, the riverine plains and drier parts of Victoria and
New South Wales, the midlands region in Tasmania, and the western slopes and plains in New South
Wales and southern Queensland.

A separate Guide has been prepared for woolgrowers in higher rainfall areas and tablelands, where
the average annual rainfall is above 600 mm. It covers the higher rainfall parts of the south-west of
Western Australia, high rainfall areas in the south-east of South Australia, the tablelands and higher
rainfall parts of Victoria and Tasmania, and the tablelands in New South Wales and southern
Queensland.

It is recognised that this division is arbitrary, but it was considered worthwhile as some of the
management issues identified by woolgrowers are different between these two zones. As well, the
water courses and riparian areas are different and require management practices that are designed
specifically for them. In each version of the Guide, the case studies have been chosen to represent
the geographic location covered.

Neither Guide addresses the management of watercourses and riparian areas in the pastoral zone.
Although some of the principles in this Guide can be applied there, river systems in the pastoral zone
have special characteristics and the scale of stock management and grazing units are very different.
There were insufficient resources available to prepare a Guide for this zone at present, but one may
be developed in the future if woolgrowers seek it.

This Guide refers to the sheep/wheat zone (300-600 mm).



Wool Industry River Management Guide: Sheep/wheat zones

Published by: Land & Water Australia
Postal address:  GPO Box 2182, Canberra ACT 2601
Office location:  Level 1, Phoenix Building, 86 Northbourne Avenue, Braddon ACT

Telephone: (02) 6263 6000

Facsimile: (02) 6263 6099

E-mail: Land&WaterAustralia@lwa.gov.au

Internet: www.landwaterwool.gov.au and www.rivers.gov.au
COPYRIGHT

Copyright of this publication, and all of the information it contains, jointly vests in the Land and Water Resources
Research and Development Corporation, with its brand name being Land & Water Australia, and Australian Wool
Innovation Limited. Both Corporations grant permission for the general use of any or all of this information provided
due acknowledgement is given to its source.

Land, Water & Wool is a research partnership between Australian Wool Innovation Limited and Land & Water
Australia.

DISCLAIMER

The information contained in this publication is intended for general use, to assist public knowledge and
discussion and to help improve the sustainable management of land, water and vegetation. The information
should not be relied upon for the purpose of a particular matter. Legal advice should be obtained before any
action or decision is taken on the basis of any material in this document. The Commonwealth of Australia, Land
& Water Australia, the authors, and Land, Water & Wool and its partners do not assume liability of any kind
whatsoever resulting from any person’s use or reliance upon the content of this document.

Written and prepared by: Phil Price, Siwan Lovett and Jinnie Lovett

Citation: Price, P., Lovett, S. & Lovett, J., 2005. Wool Industry River Management Guide: Sheep/wheat zones,
Land & Water Australia.

Print ISBN: 1920860 72 X

Electronic ISBN: 1 920860 73 8

Product code: ~ PX050952

Cover photograph: Andrew Hudson
Design and production: Angel Ink
Printed by Paragon Printers
January 2006



Van

v Py

Foreword

Australia’s woolgrowers manage a large proportion of our natural resources and they recognise the
imperative to manage these resources carefully for profitable wool production, both now and in the
future.

Improved management of natural resources, including streams, creeks and adjacent riparian zones,
is an integral part of farm operations and represents “good business” for the wool industry.

Notwithstanding the significant efforts made by many woolgrowers to enhance their resource base,
all agricultural industries, including wool, are coming under increasing market, community and
regulatory pressure to employ sustainable practices and demonstrate that they are doing so.

With most Australian woolgrowers having properties which adjoin at least one waterway, managing
these water systems and keeping them healthy is a crucial part of running a profitable wool producing
enterprise.

This River Guide demonstrates how woolgrowers in the sheep/wheat zone can use practical, cost
effective methods for improved river management, addressing issues such as gully and streambank
erosion, water quality and weed management.

The Guide is another way in which the Land, Water & Wool program, a collaboration between
Australian Wool Innovation Limited and Land & Water Australia, is working to make a positive
difference to productive natural resource management in the wool industry.

Len Stephens
Chief Executive Officer
Australian Wool Innovation Limited
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Purpose of the Guide

Sheep need access to high quality water for maximum productivity, and many wool businesses have
recognised this as vital for their continued viability. Water quality is affected directly by how well small
streams, creeks and gullies are managed, including those located on farms. Hence, woolgrowers have
a strong financial, as well as environmental interest in achieving best practice in river and riparian
management.

This Guide has been developed as a resource to assist the wool industry and woolgrowers to improve
their productive use and environmental management of streams, creeks and associated riparian lands.
It reflects a major emphasis of the Land, Water & Wool Program to demonstrate and publicise practical
ways in which woolgrowers can increase both profitability and environmental outcomes on-farm.
Some of the principles outlined here can also be applied to the management of large farm dams and
drains, but the Guide is focused primarily on natural watercourses and adjacent riparian zones.

Land, Water & Wool (LWW) is a joint initiative of Australian Wool Innovation
Limited and Land & Water Australia. It is an integrated natural resources
management program that focuses on issues associated with sustainable wool
production. For more information visit the website — www.landwaterwool.gov.au

The first step in developing this Guide was to work with woolgrowers to identify the management
issues they considered most important in relation to water courses and riparian areas. To this were
added research findings from a 12-year national research program supported through LLand & Water
Australia (for details see www.rivers.gov.au) that investigated how riparian areas function, as well as
information gained from LWW-funded projects about river and riparian management located in
Tasmania, South Australia and New South Wales. Bringing these sets of information together enabled
the development of this Guide. This Guide has been prepared primarily for use by people with some
technical knowledge who work with woolgrowers, including farm consultants and advisers, staff of
government agencies, catchment management authorities, coordinators, woolgrower or L.andcare
groups and community organisations

For each of the management issues identified by woolgrowers, we have listed the management
objective (or purpose) that can be attained within the context of commercial and environmentally
sustainable wool production. This is followed by the general principles for achieving that management
objective, based on the best science available today. The Guide then lists practical steps that can
be taken by woolgrowers to implement those principles. Wherever possible, this is followed by a
description of one or more case studies of woolgrowers who have successfully achieved the
management objective. At the end of the Guide there is a rapid appraisal of riparian condition tool
that can be used to assess how the current state of the stream, creek or riparian area compares with
the objectives and practices; this can also be used to track changes in condition over time.

It is intended that this Guide be used to complement existing information on sustainable wool
production, as well as to assist the development of other products, workshops and field days. Provided
that the original source of the material in this Guide is acknowledged, reproduction of the document
or of individual sections is encouraged. It is recognised that today’s best practice may not be
tomorrow’s. It is therefore expected that this Guide may be reviewed and further improved from time
to time, based on the experience of woolgrowers and as new scientific knowledge becomes available.

S,
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Background to the Australian wool industry

The Australian wool industry remains one of Australia’s most important agricultural enterprises.
In 2003/04 — the value of wool exports was $2.3 billion, equivalent to around 6.3% of the gross
value of all agricultural commodities. Total wool production remains second only to beef production
as the most common enterprise on Australian farms. Much of the agricultural land south of the tropic
of Capricorn (see map) is grazed at one time or another by sheep for wool production, and wool
production is a major enterprise on native pastures in the rangelands. Native pastures also play an
important role in fine wool production in areas such as Tasmania and the northern tablelands of New
South Wales. The extensive nature of wool production over much of Australia means that maintaining
sound environmental management is an important issue for the industry.

There were estimated to be around 40,000 broadacre farms running sheep in 2000-01. Of these,
around 11,000 farms receive the majority of their income from sheep and wool production and are
classified as specialist woolgrowers; they account for about 32% of Australia’s total wool output. The
remaining broadacre farms receive most of their income from enterprises other than sheep and wool,
and are generally described as mixed enterprise farms that produce wool as part of their operation.

There is a wide range of wool enterprise size and profitability and, thus, a wide range in capacity
to undertake substantial works to improve riparian management. There is no firm information on
the number of wool-producing farms that have waterways (creeks, streams, or rivers) either running
through or forming a boundary of the property. However, when it is recognised that even the
management of ephemeral creeks and gullies is important for water quality downstream (including
estuaries), it seems likely that the majority of wool producing farms will need to give some
consideration to the management of streams, creeks and associated riparian areas. As a result, this
Guide is expected to have wide application within the wool industry.

Creeks, gullies and drainage lines that may run with water only occasionally.

ety T, SRR A e ]

by

Ephemeral creeks like this one may not flow for several years at a time, but often have permanent pools and
an underground flow within their sand or gravel beds. These features, together with periodic flood flows, make
them very important parts of the landscape for native plants, animals and people. Photo Phil Price.
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The mportance of streams,
creeks and riparian land

Water in the landscape

Australia is well-known as the driest inhabited continent, with a generally low and highly-variable
rainfall. In this situation, it is not surprising that access to supplies of clean water is especially
important for agricultural production and for rural communities, as well as to major urban centres.
The limited water resources available in the southern part of Australia have already been well-
developed in response to this need, particularly in the Murray-Darling Basin, but also in catchments
adjacent to major urban centres. Currently, there are major concerns about the amount of water
available for use, the decline in water quality, and the need to store and share water for society’s varied
needs. Water allocations for irrigation have not always been managed well, and over extraction has
led to degradation in some river systems.

Water quantity is immediately influenced by climate, but also at a longer time-scale by land use and
management practice. There is little that can be done to manage the effects of climate variability,
except through increasing water storage and water use efficiency, however, land use and management
is something that can be changed. We know that the clearing of catchments for agricultural
development by removing deep-rooted, native perennial vegetation and replacing it with annual
shallow rooted species, has resulted in more water either running-off as surface flow or infiltrating
into the soil and potentially accumulating as rising groundwater. Dryland salinity and the erosion of
stream beds, banks and gullies are some of the most significant negative impacts generated by this
change in catchment hydrology.

Hydrology here refers to the movement of water within the landscape through
both surface and sub-surface pathways, and the balance between inputs
(rainfall) and outputs (streams and groundwater flow).

Water quality is a particular concern to all communities, whether rural or urban. The battle for water
quality is generally won or lost in the small creeks, gullies and streams within a catchment. This is
partly because these small waterways generally make up three-quarters of the total stream network
within any given catchment (see diagram page 11). As well, it is far easier to manage these smaller
waterways for water quality than it is to try to influence quality in a large river system where the
channel is tens of metres wide. This point is not always recognised by landholders, who may disregard
the importance of managing the land to optimise water quality, especially where the creek or gully
may run only occasionally.

It is important to recognise that the battle for water quality is generally won or lost
in the small creeks, gullies and streams within a catchment.
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It is far easier to manage smaller waterways for water quality than it is to try to
influence quality in a large river system where the channel is tens of metres wide.

Wiater storage is another issue of particular importance to woolgrowers, and in most States there is
now legislation to control the storage and transfer of water. As well as these aspects of quantity, quality
and storage of water for productive or consumptive uses, waterways are particularly important in the
maintenance of a healthy landscape. In a seasonally dry landscape waterways are important for both
plants and animals. Many animals spend part of their lifecycle in, or associated with, water courses
and riparian areas, and use them as an essential source of water or habitat. Riparian areas provide
a refuge for plants and animals during times of stress, such as drought or fire, and are often
characterised by their own particular species that are not found elsewhere in the landscape. Water
courses and riparian areas are often referred to as the arteries of the landscape, and provide an
important home base and movement corridor for the maintenance and migration of plants and
animals throughout the region.

Streams, creeks and riparian areas are therefore important for both production and environmental
health. Sheep need access to clean water for maximum wool production, and careful management
of riparian areas can provide other valuable benefits through increased feed and utilisation, as well
as from shade and shelter from extreme weather; when added, these benefits can increase profit
significantly. The range of production benefits is described in more detail in the following sections.

At the same time, river and riparian areas in good condition are vital for healthy ecosystems and
functions, as well as to conserve Australia’s unique plants and animals. Sometimes these management
objectives may appear to be in conflict, but with careful thought, it is possible to improve management
and achieve a win-win situation where productivity and environmental outcomes can be maintained
and improved. A major aim of this Guide is to describe these opportunities and demonstrate how
they can be achieved by woolgrowers. Some of these principles can also be applied to the
management of large farm dams and drains.

Any land which adjoins, directly influences, or is influenced by, a body of water.

WOOL INDUSTRY RIVER MANAGEMENT GUIDE: SHEEP/WHEAT ZONES
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Scaled diagram showing that management of small waterways in catchments is important because
they generally make up three quarters of the total stream network.

-
Z N\
4 \‘
,-J
PN \\
’
€N AP
J
7/
{
(I
“a
Z. D
{
/ .
‘ 3
M 1
‘ i\'
« \ N
L - - -~
> Na N4
d
catchment \
sub-catchment
,-,;/%:}';///'\.,,
farm waterways Do
-~ N
=
- N},-,-”. R . e
T, LN /\ 7 N
e N
i B
=R o iR & O
= - S ‘/-\;0;"’"'- PPPVARANY Y R
" <YL N -
. . .\.‘;\\

“ens (AW

lllustration Paul Lennon.

I,

THE IMPORTANCE OF STREAMS, CREEKS AND RIPARIAN LAND 11




T

What is riparian land?

Riparian land can be defined in a number of ways — Zow it is defined in particular situations largely
depends on why it is being defined. The definition of riparian land provided below refers to the roles
or functions that riparian land plays.

Riparian land is any land which adjoins,
directly influences, or is influenced by,
a body of water.

Using this definition, riparian land includes:
e the land immediately alongside small creeks and streams, including the bank itself;

e gullies and dips, including those within, or adjacent to, pasture paddocks, that sometimes run
with surface water;

e land adjacent to drains or channels that empty into streams or wetlands;
e areas surrounding lakes and large dams;

* wetlands, billabongs, and floodplains that are linked with a stream or creek in times of flood; and

*  vegetation dependent on groundwater supplied by a stream or creek.

Riparian land along riverbanks. Floodplain. Pool in riparian area.
Photo Guy Roth. Photo Michael Askey-Doran. Photo Lori Gould.

Waterhole. Wetland. Photo NSW Murray Riparian trees shading a stream.
Photo Andrew Hudson. Wetlands Working Group. Photo CSIRO Sustainable Ecosystems.

The width of land recognised by a woolgrower as being ‘riparian’ will depend on its purpose and
management objective. For example, the riparian width required to trap soil from a cultivated
paddock upslope (filter strip) may be a fraction of the width required to provide wildlife habitat,
yet both may be riparian management objectives. Government legislation contains legal definitions
of water courses and riparian land that woolgrowers need to be aware of, and these are described in
Appendix B.
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Factors that affect the condition of streams, creeks and riparian land

Riparian land changes under the influence of natural factors such as fires, unusual frosts, cyclones
or floods. However, these are relatively infrequent events, allowing time for riparian land and its
natural vegetative cover to recover. In contrast, the human impact since European settlement of
Australia is very noticeable on riparian land, with large-scale changes in condition and health
throughout much of southern Australia. The widespread clearing of riparian vegetation for
agricultural or urban development, engineering works and infrastructure for dams, weirs, roads and
bridges, as well as grazing by domestic stock, have had the biggest impacts.

In recent years, there have been several surveys undertaken of the condition of streams and rivers in
various parts of Australia'. Although the exact proportions differ from region to region, a general
conclusion from these studies is that in southern Australia 30-40% of all streams and rivers and their
adjacent riparian lands are in very poor condition, a further 30-40% are in moderate but declining
condition, while only about 30% remain in good condition®. Wool growing occurs in all of the
catchments that make up these statistics, making the production of this Guide very timely, as it
provides an opportunity for the wool industry to contribute to catchment plans to improve stream
or creek condition, while maintaining or improving commercial wool production.

Major effects of ‘catchment development’ on riparian land and adjacent water courses are as follows:

*  Removing riparian trees and shade by clearing riparian trees or natural death combined with lack
of regeneration due to continuous grazing, increases the amount of light and heat reaching the
stream or creek. This favours the growth of nuisance algae and weeds, and can completely change
the conditions in the water so that it no longer supports native fish and other animals. Excessive
in-stream weed and algal growth can trap sediments, and this can block the channel and prevent
it from carrying floodwaters. When the weed and algae eventually dies and begins to decay, it
deoxygenates the water and can contribute to fish kills downstream. Removal of shade can mean
higher losses of a precious resource due to increased evaporation, and loss of native vegetation
can also result in invasion by aggressive introduced species such as willows, privet or olives.

e Lack of riparian trees for habitar. Under natural conditions, trees occasionally fall into the channel
and provide an important habitat for animals and plants living in the stream. Large tree trunks and
branches in the water result in a range of flow speeds, which are important for some stream animals.
In streams with sandy beds, this woody material provides the only secure anchor for in-stream
plants and protection for animals. Removing these branches and trunks disrupts in-stream life by
reducing habitat for insects, crustaceans and fish, as well as destabilising stream beds and banks
making them more prone to erosion in high flows. Loss of native riparian vegetation with no
regeneration means that there is no longer any source of this important in-stream material.

e Cropping up to the top of streambanks increases the delivery of sediments and nutrients to water
courses. Perennial groundcovers play an important role in filtering sediment from overland flow
and when this cover is removed, large volumes of fine-grained sediment smother in-stream
habitat and cloud the water, while the additional nutrients carried on the soil particles stimulate
weed and algal growth. The increased sediment and nutrient loads also affect estuarine and
marine life beyond the river mouth. Stock tracks along and up and down stream or creek banks
are a major source of in-stream sediment and nutrients on grazing properties.

1 Examples are: State of the Environment Report, 1996; The Condition of Rivers in the Queensland Murray Darling Basin, D.P. Johnson 2001;
Stressed Rivers Assessment Report, NSW DLWC 1999.

2 These estimates reflect the condition of rivers in wool-growing catchments; an initial analysis of one NSW catchment using data from the

Australian Natural Resources Atlas and Data Library (NLWRA, 2002) confirms this general picture.
]
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Fallen wood in the river provides habitat for insects, crustaceans and fish. Photo lan Rutherfurd.

Uncontrolled stock access to riparian lands leads to overgrazing and trampling of vegetation, the
breakdown of soil structure and contamination of the water with nutrient-rich urine and faeces.
Research has shown that even a low level of unmanaged grazing pressure can be enough to
prevent regeneration of native riparian species. Stock dung and urine entering streams directly
or washed in during heavy rains are a major source of contaminating nutrients and of disease
organisms, greatly reducing the quality and value of water for downstream users.

Loss of riparian vegetation and its protective root systems destabilises streambanks, often resulting
in large increases in the width, depth and erosion of channels. This channel erosion can then
deliver more sediment to the water course. Significant areas of valuable agricultural land can be
lost as a result of channel erosion and, along with increased water turbidity, can greatly reduce
water quality for downstream users. The reduction in water quality and loss of natural riparian
food inputs (leaves, fruit, twigs, insects) also disrupts the food sources and life cycles of aquatic
plants and animals.

Turbidity is the ‘dirtiness’ or ‘cloudiness’ in the water that results from fine

clay particles suspended within the water column. When soil from bare areas of
paddocks or from stream or channel banks erodes into the water, the larger sand
and silt particles settle out, but the fine clay particles may remain suspended for
many weeks. Turbid water is often milky brown in colour and it is not possible to
see down to the stream bed; light penetration is restricted to the surface layers.
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Salinisation refers to the process by which rising groundwaters bring to the
surface salt which had been stored lower in the soil profile. As this water is
used by plants or evaporates from the soil surface, the salts are left behind.
As the salt accumulates, a point is reached where plants can no longer grow,
and a bare scald results, often with a white deposit of salt which may be
washed into the adjacent water course during rain. This is the basic

process underlying the spread of dryland, or secondary, salinity.

Yenyenning Lakes in Western Australia, some of which are highly saline. Photo Jenny Davies.

*  Removing vegetation throughout a catchment can lead to raised water tables and salinisation of land.

Salt in both surface and sub-surface flow may then drain into water courses and reduce water
quality, as well as damaging in-stream plants and animals. This issue is a high priority for parts
of the Murray-Darling Basin, where decreasing water quality will eventually threaten the
livelihood of downstream irrigators.

o Altering the streamflow by building dams and weirs, as well as pumping out water, can severely
affect in-stream life and the habitat values of a water course. Reduced flow levels below dams,
rapidly-changing water levels due to releases, and cold water from deep offtake points, all reduce
the health of downstream riparian vegetation and in-stream plants and animals.

*  Removing sand and gravel, channel straightening, and construction of levee banks and drains
change the channel characteristics and can result in increased erosion. This can lead to loss of
agricultural land as well as damage to infrastructure such as roads, bridges and buildings.

o Altering fire regimes especially in combination with poorly timed grazing, and invading introduced
weeds degrade riparian land.

o Urban development influences water quality and the condition of riparian lands.
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Sheep that have unmanaged access to riparian areas such as this one can do extensive damage to native
vegetation and can lead to water quality and bank erosion problems. Photo Land, Water & Wool.

The impacts of these disturbances are not only cumulative; they exacerbate each other. For example,
clearing riparian vegetation from small creeks and streams multiplies, many times over, the impact
of nutrient enrichment from surrounding land. This is because the clearing of tall vegetation also
results in higher light levels and higher temperatures, creating the conditions needed to enable
nuisance weeds and algae to flourish in the stream and to dominate in-stream life.

Property planning as the key to sound riparian management

By recognising and managing riparian areas as different but integral parts of the whole farm and
wool enterprise, it is possible for woolgrowers to gain significant environmental and economic
benefits. One of the best ways to achieve this is to encourage and work with the wool producer to
develop and implement a property management plan.

By recognising and managing riparian areas as different but integral parts of the
whole farm and wool enterprise, it is possible for woolgrowers to gain significant
environmental and economic benefits.

Property management planning, or whole property planning as it sometimes called, is a process of
planning property design and management by matching economic production to the property’s
ecological characteristics and resources. The process arose from a rea