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SECTION ONE: WATERCOURSE PLANNING 
Definitions 

Surface water follows the path of least resistance 
through the landscape until it seeps into the 
ground, evaporates, is used by plants and animals, 
or reaches a lake or the sea. Where water flows 
(continually or seasonally) over the landscape with 
enough momentum to create a discernible channel, 
a watercourse is formed. 

The area of land that feeds a watercourse is known 
as its catchment. Several catchments may make up 
a rain-rich area or watershed, for example the 
Mount Lofty Ranges Watershed, which is used to 
collect water for the public water supply. In 
drought years, up to 90% of water is pumped in 
from the Murray River and in rarer wetter years, 
no more than 20% (R. Myers, pers. comm., 2020). 
This reliance on water from Murray River 
catchments increases our land management 
responsibilities in our catchments. 

The Aqueduct, section of the River Torrens from 
Mt Pleasant to the Gumeracha Weir, which 
delivers water to Kangaroo Creek Reservoir and 
Millbrook Reservoir is regulated and managed by 
SA Water and provides water security. An 
additional measure to manage and protect the 
region’s water resources requires the development 
and  implementation   of   water    allocation 
plans (WAP) and the monitoring of these water 
resources. To fund these activities, the Landscape 
South Australia Act 2019, formerly known as the 
Natural Resources Management Act 2004, allows 
for the collection of an Water Levy from licensed 
users of surface and ground water resources. 

A watercourse is a dynamic meeting of water and 
land. The living biota in and around it will 
generally be more numerous or varied than in the 
surrounding landscape. The technical name for this 
area is the riparian zone. Naturally, the River 
Torrens generates a seasonal flow, like many of the 
Mount Lofty Ranges streams, but it also delivers 
water from the Murray River to the reservoirs for 
urban and peri-urban water supply which is then 
potable (drinkable). 

While the riparian zone supports relatively dense 
vegetation, this in turn protects riparian land from 
erosion by slowing the momentum of flowing 
water. So, if stable, the dynamics between 
vegetation, water and land are by definition, a well- 
managed watercourse. Flow and sediment processes 
are constantly occurring and are the two factors that 
mostly affect the shape of a stream channel which 
needs to be managed. How this works was 
excellently summarised in 1955 by Lane, known as 
Lane’s Balance. Refer to Appendix 1 for Lane’s 
Balance diagram. 

 
The purpose of providing information about these 
stream processes is to help landholders understand 
the dynamics of a stream channel over time or after 
floods. They are natural processes, but albeit sped 
up somewhat by changes in the landscape affecting 
the hydrology. Groups are collaborating on a trial 
to provide environmental flows to the Onkaparinga 
River and Torrens River to manage against flood 
but to also provide water security to support 
aquatic ecosystems starved of water due to dams 
and regulation. 

In our Mount Lofty Ranges landscapes only small 
sections of the main channels of watercourses, like 
the Torrens and Onkaparinga, are fifth or sixth 
order streams. Most watercourses off the main 
channel are first to fourth order and allocated into 
smaller landscapes than NSW. Refer to Appendix 
1 for Land and Soil Capability Classes definitions. 
Note: Class VIII “includes beds and banks of 
streams”. 

Woody vegetation (such as River Red Gum 
Eucalyptus camaldulensis ssp. camaldulensis) assists the 
recharge of groundwater reserves as surface water 
moves downward around its roots. Of greater 
significance to both groundwater and surface 
water, vegetation quality elsewhere in a 
catchment affects groundwater recharge and 
discharge. Broad scale clearance of deep-rooted 
perennial vegetation may raise the water table. 

https://www.sawater.com.au/home
https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/water/water-planning
https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/water/water-planning
https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/water/managing-water/surface-water
https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/water/managing-water/groundwater
http://www.columbia.edu/%7Evjd1/streams_basic.htm
https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&ved=2ahUKEwihhJv374npAhXWzjgGHWzDBWYQFjAAegQIARAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fadelaide_and_mt_lofty_ranges%2Fwater%2Fmanaging_water_resources_docs%2Fonkaparinga-environmental-flows-fact.pdf&usg=AOvVaw2QI4HcM-pSZ1x_jRBVsxZu
https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&ved=2ahUKEwihhJv374npAhXWzjgGHWzDBWYQFjAAegQIARAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fadelaide_and_mt_lofty_ranges%2Fwater%2Fmanaging_water_resources_docs%2Fonkaparinga-environmental-flows-fact.pdf&usg=AOvVaw2QI4HcM-pSZ1x_jRBVsxZu
https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&ved=2ahUKEwi2geyE8onpAhWb4zgGHV1UCGQQFjAAegQIARAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fadelaide_and_mt_lofty_ranges%2Fwater%2Fmanaging_water_resources_docs%2Ftorrens-gumeracha-environmental-flows-fact.pdf&usg=AOvVaw1FPLisDbAeCGrWqhlEF6o_
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An estimated 2.53% of the water on earth is fresh 
water and approximately 68% of that fresh water is 
locked in glaciers and permanent snow with 30% 
of it stored as groundwater (Nielsen 2005). 

The Water Cycle demonstrates the movement of 
water: (a) Water evaporates from soils, rivers and 
reservoirs to be held in the atmosphere in clouds; 
(b) Transpiration is the release of water vapour into
the atmosphere from living plants; (c) Rainfall
recharges the whole system; (d) Rainfall runs across
the surface of the land into streams and begins to
(e) Soak into the soil, where it (f) Moves through
the sub-soils to become, deep down; (g) Base flow
which tops up the groundwater storage. Refer to
Appendix 1 for the Water Cycle diagram.

Rising water tables can bring dissolved salts to the 
surface (this is termed dryland salinity in non- 
irrigated areas) and may expand waterlogged areas 
(such as salt scours) and pollute the riparian zone. 
Dryland salinity limits the productivity of soil, 
altering the vegetation it can support. It can even 
damage capital assets such as buildings and roads. 

In any stable riparian zone, animals both consume 
and support the vegetation. Different types of 
animals of varying population sizes may alter the 
density and diversity of riparian vegetation as well 
as directly altering watercourse banks. If vegetation 
is absent along a stream, any resulting soil erosion 
will affect water quality. 

 
 
 

 
 
 

Soil type and farm chemical use may also 
contribute to the chemical and physical 
characteristics that determine water quality. 

The rich diversity of habitats and surplus of water 
in riparian zones makes them disproportionately 
valuable compared to adjacent, drier land. 

Therefore, alteration of these habitats has a huge 
impact on the broader environment. 

 
As we control the movement of herbivorous 
animals, the use of water resources and changes in 
land use, we able to ensure that watercourses are 
healthy, stable, and productive for the whole 
community, the greater environment, and the 
future. 

Please refer to Appendix 1: Glossary   for additional 
definitions. 

Why Planning is Essential 

If the land is going to be managed sustainably, a 
clear understanding of the natural resource assets 
and liabilities and their status on the property, is 
needed. The time needed to remediate, and the 
costs can then be predicted. 

As a landholder and land manager you may wish to 
consider the value in managing a watercourse and 
what the risks are if this is not done on the 
property. In addition, consider identifying a vision 
as to what you want your property to look like, the 
goals that what you want to achieve, and the steps 

you will take to do this. This will assist you in 
developing a plan and therefore help you in 
managing the current and potential issues 
effectively. Remember that expected desired 
outcomes may not always be achieved and within 
the time frame, but adequate planning will assist in 
minimising this risk. 

Many specific management issues can be identified. 
We also recognise that the nature of watercourses 
varies greatly and that we are working in an altered 
landscape. However, one of the main aims should 

watercourse 
biota 

riparian zone 
dryland salinity 

catchment 
perennial vegetation 

watershed 
flow and sediment 
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be to slow the rate of negative change. The major 
issues are: 

• Vegetation Management

The diversity, quality, quantity, and provenance of 
vegetation in and around the riparian zone 
significantly influences its structure and the 
physical and chemical qualities of the water flowing 
through it. The vegetation of the wider catchment 
influences the groundwater and should be 
managed for the most sustainable and productive 
use of water and soil resources. The 
environmental, economic, and cultural value of 
native vegetation within the catchments should be 
considered while also managing the invasive flora 
species. Refer to the map in Appendix 2 showing 
Native Vegetation Cover (2020) and NatureMaps 
for the vegetation mapping layers included in the 
map. 

Intensive stocking rates and overgrazing may lead 
to increased instability or pollution of the riparian 
zone. Such problems can be minimised or avoided 
with sensitive livestock management. In addition, 
the management of pest animal species should be 
considered to minimise adverse impacts. 

• Stream Bed and Bank Stability

Local geology has a basic role in determining 
riparian stability, but stability is also affected by 

management practices on individual properties and 
elsewhere in the catchment. While erosion and 
sedimentation are natural processes, some land-use 
and management practices in the catchment and 
direct damage to a waterway's channels or banks 
can accelerate these processes and stimulate sudden 
adjustments in the channel with far-reaching 
effects. 

• Land Management

Management practice in the greater catchment 
influences the riparian zone. The misuse of 
pesticides, overgrazing of pasture and poor 
management of manure will lead to riparian 
degradation. 

Other specific land management matters affecting 
watercourses in the catchment may include post- 
fire sediment and water quality, water flow and 
flooding, climate change, over-abundant species 
and emerging pest species. 

These major issues and others are discussed in detail 
under Property Planning Principles – Managing 
the Issues and mentioned in other sections of the 
guide. 

HEALTHY WATERCOURSES = HEALTHY WATER 

Property Planning Principles 

The stability of riparian zones and associated water 
quality issues are major factors in land 
management. If you have or wish to avoid having 
a degraded riparian zone there are various 
management issues to be considered. 

Land management principles have changed since 
colonisation. As the landscape within the 
catchments have been altered significantly and the 
rate of change has been sped up, our objective as 
part of property planning principles should be to 

slow the rate of change in a watercourse and 

also understand that to attempt total stability is 
setting up to fail. 

It is essential to manage the agricultural and 
biodiversity areas on your property. Land use has 
changed over time and not all landholders have 
livestock so properties can be managed for 
biodiversity value. Traditionally sustainable land 
management has focused on the entire property for 

https://data.environment.sa.gov.au/NatureMaps/Pages/default.aspx
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biodiversity however, beginning with the 
watercourse or a biodiversity area is a good start. 

As land managers we can control the density and 
diversity of vegetation. The location and quality of 
pasture, intensive use areas (e.g. watering points), 
tilled land and the provision of vegetation buffers 
all impact on water quality and the productivity of 
the property. 

Land capability describes the ability of the land to 
accept a type of intensity of use with minimal risk 
of damage to the soil. In addition, land capability is 
based on the physical attributes of the land which 
will influence land use, which include water 
erosion, wind erosion, soil acidity, water 
absorption, rockiness, inherent fertility. These 
attributes of the land will decide its limitations 
which then determine the land classes and 
therefore provide a framework for landholders to 
best manage their property which may have several 
different land classes on it. 

Mapping these land classes shows where you can 
and cannot graze and allows fencing to land class 
which separates an agricultural area from an 
environmental and biodiversity area, such as a 
watercourse which may be more sensitive or in 
need of restoration 

The value of a revegetated watercourse is its future 
stability in terms of plant, animal, and water 
management as part of a dynamic and sustainable 
catchment. 

Effective watercourse management protects and 
enhances native vegetation. Along with this it is 
crucial to manage livestock and water use 
considering the land capability classes and livestock 
carrying capacity. 

Landholders currently have legal obligations under 
the Landscape South Australia Act 2019, effective 

from 1 July 2020, formerly known as the Natural 
Resources Management Act 2004, to maintain 
basic environmental management. There are other 
relevant Acts, codes and regulations in South 
Australia relating to watercourse management and 
Water Affecting Activities (WAA) and landholders 
should refer to these and/or contact your local 
Landscape SA Board, before developing a property 
plan or making any changes to a watercourse, and 
for best practice operating procedures relating to 
working in waterways. Cutting red tape may exist 
for some water affecting activities with permit 
exemptions. 

 
Other key legislative requirements that landholders 
may need to be aware of when developing and 
managing their property may be the Aboriginal 
Heritage Act 1988, Native Vegetation Act 1991 
and the Planning and Design Code. 

 
The Best practice land management guidelines for 
small grazing properties produced by the Natural 
Resources Adelaide and Mt Lofty Ranges (2017) is 
a useful document to assist landholders in utilising 
a sustainable integrated land management approach 
and the four step to develop a successful property 
plan. 

As land managers we have a responsibility to 
manage our waterways appropriately, but we must 
also be realistic about our time limitations, to 
ensure the sustainability of these projects. In 
addition, you may find it difficult to manage your 
time to achieve the tasks and goals on your 
property. Consider outsourcing some jobs, such as 
weed control, and then do what you can. 
Allocating for this is all part of good property 
planning. Contact your local Landscape SA Officer 
for advice and support. 

Please refer to Appendix 3 for References, 
Resources and Contacts. 

https://www.legislation.sa.gov.au/LZ/C/A/LANDSCAPE%20SOUTH%20AUSTRALIA%20ACT%202019.aspx
https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/water/managing-water/water-affecting-activities
https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwj88v_DjbXpAhWs63MBHaOpDkoQFjAAegQIAxAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fadelaide_and_mt_lofty_ranges%2Fwater%2Fmanaging_water_resources_docs%2Fwater-affecting-activities-best-practice-operating-procedures-councils-gen.pdf&usg=AOvVaw0qmZRNt0ooasLKYbY0yDz3
https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwj88v_DjbXpAhWs63MBHaOpDkoQFjAAegQIAxAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fadelaide_and_mt_lofty_ranges%2Fwater%2Fmanaging_water_resources_docs%2Fwater-affecting-activities-best-practice-operating-procedures-councils-gen.pdf&usg=AOvVaw0qmZRNt0ooasLKYbY0yDz3
https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/water/managing-water/water-affecting-activities
https://www.legislation.sa.gov.au/LZ/C/A/ABORIGINAL%20HERITAGE%20ACT%201988.aspx
https://www.legislation.sa.gov.au/LZ/C/A/ABORIGINAL%20HERITAGE%20ACT%201988.aspx
https://www.legislation.sa.gov.au/LZ/C/A/Native%20Vegetation%20Act%201991.aspx
https://www.dpti.sa.gov.au/sa-planning-portal/planning_reforms/new_planning_tools/planning_and_design_code
https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&ved=2ahUKEwiDlMTDqozpAhW5zDgGHW3WD0YQFjAAegQIAxAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fadelaide_and_mt_lofty_ranges%2Fland%2Fbest-practice-land-management-guidelines-small-grazing-properties-gen.pdf&usg=AOvVaw3eoKgh5e8Pwlcy5bd1r4Ng
https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&ved=2ahUKEwiDlMTDqozpAhW5zDgGHW3WD0YQFjAAegQIAxAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fadelaide_and_mt_lofty_ranges%2Fland%2Fbest-practice-land-management-guidelines-small-grazing-properties-gen.pdf&usg=AOvVaw3eoKgh5e8Pwlcy5bd1r4Ng
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Managing the Issues 

The checklist below is drawn from community 
surveys and may assist in your property planning 
process. This section includes three case studies that 
illustrate some watercourse management options. 

What are we up against? 
• Exotic vegetation (tree and weed species)
• Bank instability
• Bed instability
• Uncontrolled livestock access
• Lack of native vegetation cover
• Presence of feral animals
• Threatened capital assets
• Climate change and extreme weather events

Some additional issues since the 2003 revision have 
been identified and these include: pre- and post- 
fire management, climate change, over-abundant 
species, and emerging pest species. These will be 
discussed in the relevant sections of this 2020 
revised guide. 

1.1 Exotic Vegetation (trees and weeds) 

Any removal or herbicide treatment of exotic 
vegetation should be done with care, particularly 
along a watercourse. For example, the complete 
baring of banks along a long stretch of watercourse 
presents an immediate threat of increased erosion. 

A staggered clearance, complemented by the 
establishment of more desirable species, will reduce 
this threat and ensure that habitat is progressively 
replaced. This approach will also enable land 
managers to learn from previous stages. 

The preferred approach is to replace exotic species 
with minimal disturbance to the banks and bed of 
the watercourse. There are many native species 
that will out-compete exotics if given the chance. 

Refer to Section 2.4 Weeds and several datasheets 
for management of weeds in watercourses. 

1.2 Stream Stabilisation 

If the maintenance of a dynamic yet balanced 
riparian zone is your goal, then the establishment 

or conservation of native vegetation and 
appropriate livestock management is 
recommended. Vegetation cover (e.g. trees, 
shrubs, sedges, and grasses) protect and stabilise the 
soil and create a buffer zone between the 
watercourse and surrounding landscape. 

The watercourses of the Mount Lofty Ranges are 
principally incised, mostly “flooding” within their 
banks and not adding alluvium to the paddocks. 
Refer to Appendix 2 for the diagrams showing this 
evolved phenomenon - Changes in Channel 
Morphology since colonisation (DENR 1997). 

Highly degraded watercourses cannot always be 
stabilised over time and this expectation needs to 
be managed. Watercourses have typically been 
historically altered as well as changes to the 
hydrologic system, and therefore may respond 
differently to the approaches. The application of 
“soft” engineering solutions such as revegetation 
and in some circumstances more drastic ways of 
controlling erosion may be required. Flow and 
sediment are the drivers of change and impact 
within a watercourse system and so managing these 
issues and understanding these processes will assist 
landholders in generating successful and realistic 
outcomes. 

 
The installation of structures to strengthen banks 
and beds, alter the gradient and the rate of water 
flow, reduce, or settle out sediments, or filter 
runoff varies in scale. The less drastic, and often less 
expensive, methods of watercourse stabilisation 
should be considered first. 

Land managers should seek advice from 
professional riparian engineers before undertaking 
any major works. The Landscape SA Boards issue 
permits for certain works in watercourses. 

Refer to Section 2.2 Farm Dams, 2.3 Erosion and 
Sedimentation, 2.5 Fencing and several datasheet
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1.3 Livestock Management 
A watercourse is not an agricultural land class and 
must not be used as a ‘paddock’. Although listed in 
the Land and Soil Capability Classes chart 
(Appendix 1) in Class VIII, watercourses are “not 
suitable for any type of agricultural land use” 
Allowing livestock access will result in faecal 
contamination, at the least, possibly leading to 
health hazards. Watercourses should be fenced-off 
from livestock to minimise over grazing and 
damage to the banks. Buffering near watercourses 
is also important to reduce damage of banks from 
livestock, maintain biodiversity and water quality 
and minimise the loss of agricultural land from 
erosion. Having a well grassed or vegetated area 
creating a buffer zone, ideally 20 metres from the 
top of the bank of the watercourse and into the 
paddock area, is best practice. 

Different land classes have different characteristics 
and production potential. An understanding of 
these characteristics is essential for sustainable land 
management. 

Off-stream watering points and well-designed 
crossings prevent riparian degradation. 

Refer to Section 2.5 Fencing and several datasheets 
for management livestock in watercourses. 

1.4 Habitat Management 

The pre- colonial riparian environment will never 
be exactly recreated. Vegetation clearance has 
resulted in the local and regional loss of plant and 
animal populations and species including many 
birds and most marsupials. Exotic fish are supported 
by and, in turn, foster degraded streams that are 
depleted of plant and invertebrate life. Tree 
hollows provide habitat for many animal species 
either for roosting, shelter, or nesting. The clearing 
of original bushland has resulted in the loss of 
natural nesting hollows in old trees, and more 
recently the removal of dead trees and limbs for 
firewood has further contributed to the decline in 
suitable hollows (NR AMLR). The loss of tree 
hollows may occur after a bushfire and the 

 

 

 

 

installation of nesting boxes maybe necessary to 
provide an artificial home for native species. 

Refer to Section to 2.1 Biodiversity and 2.8 
Revegetation and several datasheets for 
management of vegetation. 

1.5 Pest Species 
Rabbits, foxes and cats are our best-known pest 
animals. In the freshwater environment, carp have 
been labelled the “rabbit” and the redfin the “fox”. 
Ironically, the mosquito fish or eastern gambusia, 
introduced to control mosquito larvae, predates 
upon the native animals that would normally 
control the larvae. It largely avoids feeding on 
mosquito larvae. 

Many introduced species adversely affect water 
quality and biodiversity, while native (indigenous) 
species help to maintain a healthy riparian 
environment. Over-abundant species such as goat 
and deer can cause increased grazing pressure and 
emerging plant pest species can impact on the 
environment by completing with our native 
species. In addition, kangaroo species although a 
native animal, if not managed can become over- 
abundant. 

A typical watercourse restoration project will 
involve the replacement of undesirable species with 
native species. A species list for your area for 
revegetation may be found in Appendix 4. 

Refer to Section 2.4 Weeds and the several 
datasheets and 2.7 Pest Animals. 

1.6 Watercourse Vegetation Management 
In an article produced by Bushtracks Bush Heritage 
Magazine Summer 2020, “science tells us that a 
break in vegetation as small as 50 metres along the 
banks of a river can start to affect river health”. 

Re-establishing or maintaining a buffer strip of 
perennial species will complete an approximation 
of the original vegetation association. River Red 
Gums regenerate readily from seed (in the absence 
of grazing) and their deep roots aid in lowering the 
water table. 

https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&ved=2ahUKEwiA8LTYhr_pAhWDbX0KHY6aBTcQFjAAegQIBRAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fadelaide_and_mt_lofty_ranges%2Fplants_and_animals%2Furban_biodiversity%2Fnesting-boxes.pdf&usg=AOvVaw3FV8tTry__dcdZiTS9eKrG
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Native grasses, sedges, rushes, and reeds are vital 
species that buffer stream banks, slow water flow 
and facilitate improved water filtration. 
Fortunately, due to their rhizomatous or woody 
creeping rootstock, aquatic and semi-aquatic plants 
can still be found on many properties. Phragmites 
(common reed) and Typha (bulrush) are the most 
noticeable. 

Riparian reserves should be planned to minimise 
the risk of degradation from other property 
management activities, such as the movement of 
heavy equipment. A buffer (e.g. vegetation, 
revegetation, grasses) of at least 20 metres from the 
banks of a watercourse is ideal for protection. 

Refer to Section to 2.8 Revegetation and several 
datasheets for management of vegetation in 
watercourses, particularly relating to revegetation. 

1.7 Pre and Post Bushfire Management 
Reducing fire risk on your property, particularly in 
medium to high Bushfire Protection Areas in the 
Adelaide and Mt Lofty Ranges region is an 
important consideration for landholders and 
properties can be maintained and designed to 
reduce this risk. On your property, such as in the 
garden or across the whole property, land 
management planning can be considered such as 
planting and landscape design, species type 
selection, litter hazard maintenance and use of 
windbreaks to reduce the fire risk. Native grasses 
are known to mitigate bushfire risks with their low 
fuel load (J. Gibbs, pers. comm., 2020) and should 
be considered for planting. 

Whilst native vegetation in creeklines can act as a 
windbreak, those with high fire fuel loads such as 
exotic rank grasses and woody weeds must be 
maintained as part of a fire prevention regime. A 
high intensity fire will likely threaten built assets 
(e.g. fencing, home, sheds, pumps, tanks). If this 
infrastructure occurs close to a watercourse area, 
fuel load in the adjacent areas including the 
watercourse needs to be managed to protect those 
assets. 

Some of the standard fuel reduction tools include 
brush cutting, weeding (e.g. mechanical, chemical, 
hand-pulling), and burning, to typically manage 

vegetation biomass in a watercourse and may be 
suitable management options for your property. 
There are other alternative practices available to 
reduce fuel load in your watercourse which will 
help to conserve native plant species and protect 
nearby built assets. A permit to burn may be 
required so contact your local council, Landscape 
SA Board or Country Fire Service for advice on 
this matter and alternative options in managing fuel 
loads. 

After a bushfire, many land management issues can 
arise. Not only is there a loss to homes, but also 
property, stock, crops, water supplies, soil and 
pasture can be damaged or destroyed. It will 
depend on the level of burn (e.g. cool-moderate, 
hot or very hot burn) but bushfire recovery relating 
to pasture and livestock, water systems (e.g. water 
supply and farm dams), weed incursion (e.g. 
woody weed), fences and erosion management will 
be the fundamental parts of the recovery process 
and may be a good opportunity to re-consider 
property planning. Woody weeds in pasture 
paddocks, native grassland and bushland and 
waterways situations will need to be managed after 
a bushfire event in different ways. 

 
The recovery process after a bushfire may seem 
over-whelming but support is available to assist you 
in maintaining your watercourse restoration 
project. Please contact your local Landscape SA 
Board office for advice and support or visit online 
resources such as the Post-fire woody weed control 
NR AMLR video. 

1.8 Response to Climate Change 
Climate change is likely to influence how we 
manage land. In the region, average annual rainfall 
is expected to decrease by up to 10% by 2030, 
while temperatures are predicted to rise by up to 
1.2 degrees which is likely to create land 
management challenges in the future (NR AMLR 
2017). 
What are some of the responses? 

• How do we manage for an increase in
frequency of extreme climatic events (e.g.
intense rainfall episodes) which results in
flooding and therefore increased erosion
issues?

https://www.google.com/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&ved=2ahUKEwjU8a3ww6rpAhUHAXIKHVwfDiYQFjAAegQIAxAB&url=https%3A%2F%2Fwww.naturalresources.sa.gov.au%2Ffiles%2Fsharedassets%2Fbotanic_gardens%2Fbg-gen-reducingfireriskingardens.pdf&usg=AOvVaw1KhQhvjjjfsTQGNCmXqmrO
https://www.sa.gov.au/topics/planning-and-property/land-and-property-development/building-rules-regulations-and-information/bushfire/about-bushfire-protection-areas
https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/land/fire-management/bushfire-recovery
https://www.youtube.com/watch?v=LxXg7tPXpS4
https://www.youtube.com/watch?v=LxXg7tPXpS4
https://www.youtube.com/watch?v=LxXg7tPXpS4
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• How do we manage for drier and hotter
seasons which have already increased bushfire
risks and result in damage to property and
pasture and threaten our native fauna species
and habitat?

• What flora species should we select for
revegetation purposes that could have
resilience amid these changes?

Contact your local Landscape SA Board for advice 
in managing these issues. 

1.9 Catchment Responsibility 

The condition and nature of water resources on a 
property may impact upon adjacent land. The 
causes of land degradation such as water, soil and 
air pollution are well known, and solutions 
continue to be investigated by Government 
agencies, authorities, and local land managers. 

Stable watercourses not only improve water 
quality, they may also form links between 
fragmented habitats. The habitat value of a riparian 
reserve will vary according to its size and proximity 
to other areas of native vegetation. Many native 
species may have their habitat needs met by 
addressing specific issues such as the planting of 
native vegetation overhanging water, the provision 
of tree hollows, or planting of dense shrubs suitable 
for shelter and nesting sites. 

 
Current legislation prescribes some legal 
obligations that affect land management. 
Government resources are available to assist the 
community to institute best practice land 
management. 

 
Refer to Appendix 3 for References, Resources 
and Contacts, and or contact your local Landscape 
SA Board office for advice on the issues discussed 
in this section. 
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Project Planning 
A useful way of approaching your riparian project 
might include these four main steps: 

• Planning – Once the major issues, their priority and
management options have been identified, a practical
plan of action needs to be created.

• Action – Carry out the first stage of the plan.

• Checking – Monitor what you have done. Are your
actions having the desired effect (consider your long-term goals)?

• Reviewing – Make changes to the plan if things work out
differently.

Repeat this process until your project has achieved its goals. 

Section 2 of this Field Guide provides practical solutions for many 
common watercourse management issues. Landholders are 
encouraged to discuss their project with people who have 
successfully restored and managed a riparian zone. We have also 
provided sources of additional information for each issue. 

Experience has shown that the sustainable restoration of a 
watercourse is ultimately achieved by re-establishing the original 
riparian vegetation. 

A Planning Reference: 
Watercourse Weeds to Native Vegetation – A Planning Guide, 
Pedler, J. (2002) 

The Catchment Water Management Boards, now 
known as the Landscape SA Boards, developed, in 
association with Janet Pedler, a set of sequential fact 
sheets for landholders that illustrate the events 
likely to occur on a property as watercourse 
restoration is undertaken, from weed infestation 
through to native vegetation. 

Three types of catchment are considered as case 
studies: drainage lines with small catchment areas, 
steep creek lines in high rainfall areas where woody 
weeds are a critical issue and floodplains where 
grassy and herbaceous weeds are the issue. 

A landholder can assess which of the case studies 
fits their property and follow the fact sheets 
through the sequence from dense weed infestations 

through to few weeds and finally native vegetation 
and low maintenance weed control. Actions are 
suggested and timelines are shown. 

Landholders can gain an understanding of the 
sustained effort required to achieve their objectives 
and illustrate the investment in time and funds 
necessary to achieve the goals. Secondly it can be 
used as a resource for landholders to use when 
undertaking watercourse restoration. 

Thirdly it can be used as an education resource for 
funding partners, including the Boards, to 
understand the long term commitment necessary 
when asking landholders to join and invest in 
achieving the wider community goals of clean 
water and natural habitats – a healthy environment. 

A healthier, low 
maintenance riparian 
zone can be achieved 

by encouraging a 
dynamic equilibrium 
between water, land, 

and life on your 
property. 

WHY BOTHER? 
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CASE STUDIES 

These case studies are based on actual riparian management projects and we hope that they will serve to 
illustrate how specific problems might be addressed. The data sheets provided in the following section 
provide more practical detail on all the activities illustrated. 

CASE STUDY 1: 
Severe weed infestation and erosion 

This case study involves the restoration of a severely degraded third-order (small to medium-sized 
watercourse affected by woody weed and willow infestation, uncontrolled grazing and severe bed 
erosion. The long-term (10+ year) goal of the project is to establish a low-maintenance riparian 
reserve. Water quality and the potential for environmental sustainability will be improved. The 
ongoing maintenance of the watercourse should be low if initial weed control is effective and the 
original vegetation association is re-established. 

The Issues 

Figure 1.1 shows a third order watercourse affected by the following issues: 

• Uncontrolled access to grazing livestock.

• Bank (a) erosion is accompanied by a one
metre high erosion head (b), eroding the
stream bed from downstream.

• Exotic trees (willows in channel and on banks) (c).

Figure 1.1: A severely degraded watercourse 

• Dense woody weeds (mainly gorse and
blackberry) (d).

• Low environmental value (the current
vegetation is not effectively supporting the
watercourse and the general ecosystem).
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The Goals 

The property manager planned to restore the watercourse in stages and by addressing the major issues 
with the following actions: 

• Weeds: cutting or slashing of large stands
of woody weeds; any regrowth to be sprayed.

• Exotic trees: cut and swab tree stumps with
herbicide (especially those in the channel).

     The Plan 

• Fencing: erect livestock-proof fences with a
10-20 metre buffer from the bank of the
watercourse.

• Erosion control: seek professional design and
project management of a grade control structure.

• Biodiversity: revegetate using local species.

The project action plan was separated into the following stages: 

Stage One: Exotic Tree and Woody Weed Removal (3 or 4 Years) 

(See Figures 1.2 & 1.4) The importance of the site as a refuge for local birds may mean that clearance 
and revegetation should be managed in separate stages. The exotic trees and woody weeds in the lower 
section have been controlled first (a). Starting from downstream has meant less disturbance upstream. 

Stage Two: Bank and Bed Stabilisation (1 Year) 

(See Figure 1.3) Grade control structures (a), alignment fences (b), and gabions (c) can be planned and 
installed by experts. Fences, creating a 10-20 metre buffer zone out from the banks (d), will be built with gates 
to separate pasture from the riparian reserve. Where the terrain is steeper, buffer placement and design need to 
be evaluated. This is because the pollution-bearing run-off will be faster, requiring more riparian vegetation to 
slow and deposit its pollutants before they reach the watercourse. (See Datasheets in the Erosion and 
Sedimentation and in Fencing  section). Seek advice from your local Landscape SA Board as to whether 
permitting for Water Affecting Activities will be required. 

Stage Three: Revegetation: (4 or 5 years) 

(See Figure 1.4) Weed control includes spot spraying for tubestock (except in the watercourse) and 
strip spraying for the machine direct seeding. Revegetation is mainly with coloniser species such as 
wattle, tea-tree, rushes, and grasses.  (See Datasheets in the Biodiversity and Revegetation sections and 
the appendices for common species lists.) 

Stage Four: Infill Planting and Maintenance (Ongoing) 

(See Figure 1.5) To create a more complex vegetation association and to fill any gaps in the      
initial revegetation more planting is undertaken. This will increase the reserve’s biodiversity value    
and allow natural regeneration. Follow-up weed control as required. 
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Figure 1.2: Stage One: Weed removal should be staggered to minimize environmental damage 

Figure 1.3: Stage Two: Major stabilisation works like the reconstructed stream bed (a) and bank (b) and 
(c) are hopefully not required but will aid watercourse stabilisation
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Figure 1.4: The initial revegetation should establish the desired vegetation association quickly. The 
utilisation of coloniser plants selected from local provenance is recommended 

Figure 1.5: Infill planting and maintenance is directed towards the inclusion of a diverse range of plant 
species. Once this has been achieved, pro-active weed control should minimise maintenance. 
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    CASE STUDY 2: 

Case Studies (continued...) 

COMPLETION OF A PARTIALLY ESTABLISHED NATIVE VEGETATION RESERVE 

The long-term goal of the project was to create a low-maintenance reserve by using the local 
vegetation associations as a guide for the revegetation work. Rabbit numbers have increased all over the 
region and the sandy soils and cover of the reserve have made it an ideal site for a new colony. The re 
emergence of woody weeds on the site immediately following revegetation was anticipated. By 
modifying the project plan, the property manager has continued the restoration while addressing the 
rabbit problem. 

The Issues 

Figure 2.1 shows a watercourse reserve with some common management issues. These are: 

• Colonisation of site by rabbits (a).
• Regrowth of woody weeds (b).

• Poor fence maintenance. Overhanging branches
from inappropriately placed trees and shrubs
and long grass are shorting the electric fence (c).

• Incomplete revegetation. The native vegetation
association is not fully established. Gaps exist
where plants have failed or been overcome by
weeds and the reserve is lacking in sufficient
diversity of native plants.

The Goals

• Remove the rabbit warren
• Remove the woody weeds
• Maintain the fence
• Complete the revegetation.
Figure 2.1: A partially established watercourse reserve
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Case Studies (continued...) 
The Plan 

Stage One: Warren Removal (Figure 2.2) 

Fumigation of the warren was considered to be the most effective method of controlling the rabbits. 
Following fumigation the warren will be collapsed to discourage recolonisation. 

Stage Two: Woody Weed Removal and Fence Maintenance (Figure 2.3) 

An effective weed-control method includes starting by removing weeds from the most weed free area 
first, and then moving on to increasingly weedy areas. Small, isolated woody weeds will be hand pulled. 
More mature or thicker stands will be cut and swabbed with herbicide. Regrowth will be hand pulled 
or sprayed with herbicide. 

The fence will be cleared of overhanging branches and thick undergrowth. Plants that have been placed 
too close to the fence will be treated as for woody weeds as necessary. Long grass can effectively be 
controlled in the short term by burning and regrowth spraying. 

    Stage Three: Complete Revegetation (Figure 2.3) 

Once weeds have been controlled, infill planting can begin. Plants are selected to increase the biodiversity of 
the reserve and consequently its sustainability. Groundcovers are planted thickly near the fence, lessening 
maintenance problems from short-circuiting. Effective revegetation should minimise future weed 
colonisation. Participation in regional control programs will lessen rabbit populations in your area. 

Figure 2.2: Stage One: Warren removal 
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Figure 2.3: Stage Two and Three: The regrowth of woody weeds has been controlled and the fence line 
cleared, allowing more complete revegetation 

Figure 2.4: With decreasing woody weed control, the reserve has established a stable riparian zone 
requiring minimal maintenance after several years 
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Case Studies (continued...) 

CASE STUDY 3: SUSTAINABLE PROPERTY MANAGEMENT 

Figure 3.1 shows a severely degraded second order watercourse traversing a paddock. All of the 
degradation issues affecting the watercourse can be attributed to unrestricted livestock access. 

The Issues 

• Unrestricted livestock access.

• A lack of perennial vegetation resulting in,
and also due to, severe bank and bed erosion.

• No habitat for the wildlife needed to sustain a
healthy ecosystem.

• Low quality water. Unfiltered runoff
from the pasture is polluting the stream
with pathogens, excessive nutrients and
faecal matter. The surrounding soil is
acidic, leading to the loss of more
nutrients through the watertable.

     The Goals 

• Separate pasture from the riparian zone with a fence.

• Revegetate the riparian zone.

• Treat the soil acidity problem.

Figure 3.1: Degraded watercourse 
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Case Studies (continued...) 

The Plan 

The property manager decided to restore the watercourse through a revegetation project. The loss of any 
grazing benefit in this erosion-prone and seasonally waterlogged drain was outweighed by the 
improvement in local ecology, water quality and sustainable production. Over time, the degradation 
issues were addressed with the following actions: 

Stage One: Restrict Livestock Access and Improve Soil Health 

(See Figure 3.2) The watercourse was fenced off from the adjoining pasture an average of 10 metres from 
the bank. Livestock were no longer able to degrade the riparian vegetation, water and banks. The soil in 
the adjoining pasture was tested and the resulting mineral deficiencies treated with lime and fertiliser. 
After a couple of years the lime took full effect, improving the health and productivity of the soil. The 
quality of runoff water entering the watercourse from the pasture improved, as did groundwater flowing 
through the improved soil. 
Stage Two: Revegetation 

(See Figure 3.3) Trees, shrubs, groundcovers, grasses, sedges and rushes were established in the riparian 
zone, using remnant native associations found over the hill as a guide. The establishment of woody 
vegetation, not under intensive grazing pressure, stabilised the banks and bed of the watercourse 
decreasing the amount of sediments causing pollution downstream. The dense riparian vegetation slowed 
runoff entering and moving down the watercourse, preventing even more pollution. The new reserve 
provided habitat for native species and improved the local ecology generally. 

Figure 3.2: Stage One: The new riparian reserve is created (adjoining poor soil health has been treated) 
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Figure 3.3: Stage Two: Vegetation from nearby has been used to propagate the plant species used to 
revegetate. These locally adapted plants are ideally suited to the site 

Figure 3.4: Several Years Later: With vigilant weed control and smaller, strategic planting a 
healthy, restored watercourse reserve has been created. Compare with the watercourse in 
Figure 3.1 
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