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Floods are a natural part of our catchment process. While they can
cause significant economic and social damage, they also bring
water to floodplains, wetlands and billabongs. In doing this, floods
trigger an important cycle of ecological events - replenishing soil
moisture, germinating seed banks and transferring nutrients
between the floodplain and river.

The importance of floods is reflected in the vibrancy they
bring to Gunbower Forest. Flooding sustains diverse life within
the forest, allowing birds, fish and native animals to thrive.

As the waters recede, the forest comes to life and is enjoyed by
people arriving to experience the recreational benefits that the
water gives. Floods are vital for Gunbower Forest, and for all
those who depend upon and value this significant site.

We face some challenges in ensuring that Gunbower Forest
receives the floods it needs to flourish.

The Murray River is now a highly managed waterway, with many
weirs and dams in place along its length to control its flows. As a
result, floods that spill from the river into the forest are less
frequent, shorter and smaller.

In addition, our changing climate is affecting rainfall patterns. Years

of extreme drought and water scarcity across northern Victoria were
followed by devastating floods in 2010—-11. This highlights our region’s
increasingly variable climate and rainfall, and the need for us to adapt.

Through the Flooding for Life project, we are providing water to the
forest in times when it needs it - reducing the gaps in its boom and
bust cycles. This is part of a long-term commitment towards a
healthy and vibrant forest for the benefit of everyone.

Throughout this publication, we’ve explained what is being
done to achieve this.

David Clark
Chairman
North Central Catchment Management Authority



A walk-
Zhroagh

CTeenbocoer

ForeSZ‘

Gunbower Forest spans 20,000 hectares along

the Murray River floodplain near Cohuna,
downstream of Echuca. It is an internationally
important wetland and includes one of the most
significant remaining areas of River Red Gum forest
in Australia.

It is also Australia’s largest inland island, bounded
by the Murray to the north and Gunbower Creek
to the south.

The forest is home to many endangered plants
and animals, such as the Giant Banjo Frog and A ¥ B ol :. ,‘,# o Wt N e Pl i " A
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F
E






(o1 n
o1l h
he

£/ o0

As water moves into the forest, so do the
waterbirds. Thousands of waterbirds migrate

to the area to breed, taking advantage of the
abundant food resources that follow the floods.

5 eC/‘Q/ A/‘I‘a/
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The importance of Gunbower Forest for bird
breeding has been recognised through its listing
on the Register of the National Estate (Australian
Heritage Council). The area is known as an
‘indicative place’ for waterfowl breeding and a
Wetland of International Importance under the
Ramsar Convention. It is also subject to migratory
bird international treaties with Japan and China.
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The pattern of the N
River’s flow is no longe
natural. It is highly cont
through the placement o
dams and weirs along its
length. This regulation
reduces the river’s natural
variability and allows water
to be stored and diverted
for human use.
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b
, 5 While locals continue to catch fish in Gunbower Creek, the numbers are far from secure.
Monitoring has shown an ageing fish population with few new fish coming through to replace
those that die. This problem is being masked by restocking.

Gunbower Creek provides fantastic habitat for native fish. Since 1998, Fisheries Victoria (Department of Primary Industries) has restocked Gunbower

Creek with 7,500 Golden Perch, 25,000 Golden Perch and 155,000 Murray Cod. - f'
The use of Gunbower Creek as an irrigation supply carrier has ensured some

permanency of water in the creek and its weir pools, maintaining native
fish populations. This has helped to support a good diversity of native fish
in Gunbower Creek, but their numbers are much less than expected.

The weirs that were built as part of this system prevent fish moving freely
along the creek and stop the high winter flows that bring food for the fish
and provide triggers for breeding.
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The above graph shows the numbers of Murray Cod caught in Gunbower
Creek against a “mystery location” with similar habitat. The differences
can be attributed to weirs and low winter flows in Gunbower Creek that
don’t occur at the mystery site. This shows the potential for recovering
fish populations if we get these two things right.
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Restoring fish populations partly depends on enabling
them to move more freely between the Murray River,
Gunbower Creek and Gunbower Forest.

Fish movement is currently blocked at various points
along Gunbower Creek. Barriers at the top (National
Channel Offtake) and bottom (Koondrook Weir) restrict
fish from moving in and out of the creek. This disconnects
the creek from the main breeding populations of species
in the Murray River such as Murray Cod, Golden Perch,
Silver Perch and Bony Bream.
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Fish and larvae entering Gunbower Creek must first
pass through the National Channel Offtake regulator.
As they pass beneath the gates of the regulator, the
pressure of the water is so strong that most of them
die. This stops fish moving back into the Murray River
and reduces the flow of new genes, which could result
in a decline in fish numbers or even local extinctions.
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Box woodland in Gunbower Forest consists of Black

Box and Grey Box trees. In some areas, one or the other
dominates, while in other places there is a mixture

of the two species.

Gunbower Forest is home to the largest remaining intact
area of Grey Box forest in Victoria. This helps it to be
one of the best surviving examples of this kind of forest.
Different animals and wildflowers can be found in the
box woodlands and goannas are commonly seen.

Grey Box Grassy Woodlands have recently been listed as
endangered under Commonwealth law. This means that
they are protected and strict approval processes exist
around any activities that may impact upon them.

The importance of the Grey Box trees within Gunbower
Forest has also recently been recognised through the
Forest’s incorporation into the Gunbower National Park.
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iver regulation has allowed
urray River communities
to develop and prosper.
With irrigation came
burgeoning agricultural
industries, especially fruit,

dairy, and wine. For example,

the gross annual value

of agricultural production
in the Loddon Campasp
Irrigation Region, whi
includes the Torrum
Irrigation District
Gunbower Forest, was
$370 million from
359,000 hectares

er regulation also
moderated the damage
from uncontrolled floods
and kept the river flowing
during droughts. Yet there
have been unintended

environmental consequences.

Carefully restoring
Gunbower Forest’s water-
dependent ecosystem

is the theme of this
publication.
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Dry conditions throughout Gunbower Forest have changed

the types of plants that are present. This is greatest in the

understorey of the River Red Gums, where native plant )

diversity has fallen and weeds are growing. 1
L5

L3 L]

Of most concern are the grasses, wildflowers and sedges that -+ . /,% ':, ! T \
grow beneath the big trees. Many flourish only after flooding, @~ / {1\
setting seed and dying until the next flood comes along. If the
period between floods becomes too long, the viability of the
seed reduces and less of them reappear over time.

It is the disappearance of these plants that leads to the loss -
of diversity in the forest, which has a profound effect on
the ecosystem.
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the wetlands. They crowd the open areas to access water, = ._ e
which has affected the types of waterbirds that use them. :; = - -
The area of wetlands has therefore reduced. On higher land - - ry - q =
now rarely reached by water, River Red Gums are being : X E . == -
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Of the 22 species of native fish expected

to be present, seven of these are now
considered locally extinct in Gunbower
Creek. These are the Macquarie Perch,
Murray Hardyhead, Southern Purple Spotted
Gudgeon, River Blackfish, Southern Pygmy
Perch, Olive Perchlet and Murray Galaxias.

Some of these changes happened quickly.
During the 1960’s Macquarie Perch was so
abundant that people could “scoop them up
with pitchforks within the lagoons and
billabongs” (local resident, Cohuna).

The main reason for local fish extinctions is
changed flow patterns, the presence of exotic
fish and barriers that prevent fish from moving
freely and breeding throughout the creek.
Feral fish species such as Carp and Redfin
Perch compete for habitat and can host
viruses which can kill native fish.




(CMA), together with other agencies, is workmg ,, A sudn?s ecqloglsts, engineers, soil saenﬁsts
to provide a lifeline for the forest. With fundlng,frpm
The Living Murray program, we are building water
management structures to provide Gunbower F'drést
with water in a way that is similar to natural ﬂoodingr
Up to 5,000 hectares of forest will receive water
this way.
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= been a key part of this process. . T
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W'é w,lllmon‘ltor our work to understand how

= 'successful we have been in brlnglng new life

to G'unbower‘ Porest

Electrofishing in the forest wetlands.
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The North Central CMA is the lead agency coordinating
and monitoring natural resource management in north
central Victoria. We work with local communities to &
manage and protect the region’s diverse environment.

A key part of our role is providing environmental water . -
to important sites, including Gunbower Forest through
the ‘Flooding for Life’ project. We use the best available

science as the basis for this work.
il

Together with the community, the North Central CMA = &~
has developed the Gunbower Creek Waterway Action

Plan to identify priority actions to protect the future

health of the creek. Key issues identified through this

process included terrestrial and aquatic weeds, water ﬂfﬂ;f‘
quality, grazing of stream frontages, native fish { ’
management and flow in Gunbower Creek.

Using this plan, we have been successful

in securing funding to commence implementing -

a range of activities. This has allowed for things such e ’
as fencing creek frontages, willow and blackberry - W ]
control, trials for aquatic weed control, the installation . F

of a fishway at Thomsons Weir and the development

of environmental flow recommendations for the creek.

The health of the creek is influenced by its management
as an irrigation carrier and the farming activities that
occur around it. The North Central CMA works closely "
with a range of agencies such as Goulburn-Murray Water

and the Department of Primary Industries to foster an "
integrated approach to the management of the creek. ™

For more information visit www.nccma.vic.gov.au l;#
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The Living Murray is a major river restoration program. '
It was initiated in 2002 in response to evidence showing y
the declining health of the Murray River. It focuses e g
on restoring the health of six significant sites — known . 4 = l B

as icon sites — along the river.

As part of this program, water management structures
are being built at icon sites to enable water ffom
the Murray to reach targeted floodplain areas.

The Living Murray is the largest environmental works

program of its kind in Australia. It will support 37,000

hectares of significant forests, wetlands and lakes . ‘ i 1 { b
along the Murray River system. 5

e of the
stralian, Australian [
governments, 1 \
rling Basin Authority.
N - !
For furthe 0 1 about The Living Murray, 1 \

visit www.mdba.gov.au

I-Cion S /‘Z‘eé .

Gunbowet Forest, combined with Koondrook- Perricoota \'
Forest in NSW, has been identified as one of six icon sites
through The Living Murray program. The map below shows

the location of each icon site. These sites were chosen for \
their environmental, cultural and international significance.

\ 1
ch icon site has specific ecological targets that we
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These ‘managed floods’ have stimulated many

of the environmental benefits of natural floods.

The water provided a refuge for waterbirds and

fish in an otherwise parched landscape. It enabled
local plants to complete their lifecycle and replenish
their seed banks, improving their resilience.

More aquatic vegetation is now present amongst
wetlands. River Swamp Wallaby Grass—threatened
in Victoria—was found growing at Black Swamp.
Many waterbirds have been seen at flooded sites,
including waterfowl, waders, raptors and colony
nesting species. Rare birds observed at watered sites
include the Australasian Grebe, White-bellied Sea
Eagle and Eastern Great Egrets.

Importantly, the Eastern Great Egret — threatened

in Victoria and nationally — has been breeding in the
flooded wetlands. This is a sign that we can get the
results we are looking for.

We have also found a range of frogs and fish. In
the creek, three fish species appeared in surveyed
catches for the first time: Freshwater Catfish, Bony
Herring and Trout Cod.

19



Larger predatory
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Whistling Kite in the -
3 Little Gunbower
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increased food
ply during floods
contributing to
the cycle of life.
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The Yellow-footed Antechinus is an adaptable little native marsupial that resembles a mouse. It feeds
p% h OI?\S on invertebrates, eggs, nectar and sometimes small birds. Flooding helps to increase its food supply and

t has been seen more commonly around the forest since water releases commenced. Unfortunately for
Once common, Carpet Pythons are now e males, they have a two week frenzied mating season that ultimately results in their death.
endangered in Victoria. They are non-
venomous and grow up to three metres
long. They have recently been sighted
around environmental water in the forest

after a long absence.
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e The}ifﬁﬂthgfar Life proj;.act is creating ways to TN
-~ | deliver water to different areas of the forest through = 4 .
‘]  Gunbower Creek when environmental water .
_allocations are availab_le.'By using this infrastructure. *
to supplement natural inflows from the Murray River, .
we can use much'lower volumes of water to provide '
" the floods the forest needs.
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\_ Turtle passage is

-considered as part
of the design of all
*new regulators.
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Gunbower Forest works will be complemented by
across the Murray in NSW. These works are also bef
program. For further details visit www.kpforest.com.a
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Spur Creek
Outfall

Works to be done

In the Hipwell Road area Gunbower Creek meanders close
to the edge of the forest. By constructing a short channel
we are able to tap into a major floodrunner (Spur Creek)
which passes near the forest boundary. Spur Creek will
then distribute the water through the forest in the same
way it does in a natural flood.

To do this, a one kilometre channel will be built connecting
Gunbower Creek to Spur Creek. Flow into the channel will
be controlled by a regulator that will be constructed at its
connection to Gunbower Creek.

Channel Inlé
Regulator

Slope exaggerated to highlight direction of water flow

Given the flat landscape, a new weir on the creek is needed
to push the water out into the forest.

Some works will be needed to prevent water escaping from
low spots in the forest and along Gunbower Creek. Different
options are being explored, including flood easements

and levees.

Minor erosion control works will be undertaken at the forest
outfall (where water spills back to Gunbower Creek) and at
the channel outfall into Spur Creek.

25
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To deliver water to Gunbower Forest we need to work in with other users of the system. ‘i' ‘
. . by working closely with the system operators (River Murray Water and Goulburn-M Wate i
during the planning and delivery stages. ’ L !*
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" - ‘ . ' H
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When the Murray Rlvgr is

. and enters C;nb r Fores
additional water may be

_diverted into the forest as . ’

env:ronmentalw r. This
3 is done to lncreaselthe Iength

- size of sma
o
A to allow w?blrds to
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By building on natural ﬂoods,
greater ecological responses y r’ r
" can occur, using less a
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= -




Streamflow (megalitres/day)

60000

50000

40000

30000

20000

10000

Just add coater

In 2005, the Murray River flooded and water flowed into Gunbower Forest wetlands. The flood
was relatively small and dropped away quickly.

Without river regulation, the flood would have been much bigger. This meant that the right cues
were around to trigger waterbird breeding - if the flooding could be maintained long enough for
them to rear their young.

By adding environmental water via the Yarran Creek Regulator, the flood’s length was extended.
This resulted in significant bird breeding, which would not have happened without the extra
water. It was a good demonstration of how environmental water can be most effectively used.

Natural — Actual —Top-up Environmental Water

(0]

January  February March Yol May June July August September October November December

/V/a,é//g Zhe rost of Zec/w?o/ogy

The same technology that is modernising the Torrumbarry Irrigation System is used for the Gunbower
Forest regulators. The gates can be operated remotely to allow the structures to be used as part of the

irrigation system. This will help Goulburn-Murray Water system planners manage demand and can
improve transit times for irrigation customers.
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Gunbower,Creek is one of many waterways used to supply irrigation water.

It is important that after irrigation demands are met, there is still enough
room to transport environmental water.

: i
Our assessment showed that after irrigator demands have been met, in most
years environr*nt water needs can be delivered as well. )p
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Murray Crayfish rely on good water quality. Underwater
animals can be seen coming to the surface for air when
there is insufficient oxygen in the water, exposing them
to predators and illegal catching.

/J/mz‘ are Chose
red pipes
) Zf}ep forest?

Groundwater bores—seen as red pipes on the soil
surface—are used to monitor groundwater throughout
the forest. They allow us to see how the groundwater
is responding to cycles of wetting and drying. The
bores are checked monthly and help us understand
the connection between groundwater and things

such as tree health and local salinity.
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To calculate how much water will be used
during different flood events, we need to
know how much will be lost through seepage
and evaporation. To do this we have:

e used evaporation measurements
from the Kerang weather station

e measured weekly evaporation rates
when the forest is flooded

¢ mapped the forest soils and measured
how quickly water seeps through the
different types.

Before delivering a managed flood, we plan
how we will release the water and then use
these measurements to calculate what

volumes will be needed.
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Historically, Gunbower Island would have been an important
mid-Murray nursery area for native fish, playing an important
role in contributing to regional fish populations.

In 2010 we teamed up with fish ecologists to develop the
Gunbower Island Native Fish Recovery Plan. By looking at the
kinds of fish that are present and what they need to thrive,
we identified actions to take to restore the ‘fish hot spot’
potential of Gunbower Island.

Tagging Murray Cod on Gunbower €reek. -
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Slots are full depth of channel There are various types of fishways - this is a typical vertical slot fishway
like the one built at Gunbower Weir.
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The Native Fish Recovery Plan considers how

to improve linkages across all of Gunbower Island -
the creek, its lagoons, the forest and the Murray
River. Installing fish passage, and getting their
operation right, is a key way to do this.

Fishways aim to provide a safe pathway around

a barrier, such as a weir or regulator. Fishways
have been installed at Torrumbarry, Gunbower
and Thompson weirs. Other priority fishways are
planned for the National Channel Offtake regulator
and the Koondrook and Cohuna weirs.

The North Central CMA is seeking to secure
funding to allow the fishway construction
program to continue.

Cree,é Fowws

Many fish rely on both Gunbower Creek and the
forest for different parts of their life cycles. Getting
the flows right to both of these areas is critical to
support native fish populations.

The creek does not have its own environmental
allocation and bids for water need to be submitted
on a seasonal basis. Low flows in winter and the
lack of passing flows at Koondrook Weir are key
things that need to be addressed.

The Native Fish Recovery Plan provides a good
justification why this water should be made
available for use in Gunbower Creek.

35









\ Freshwater Ca?fish
Y ives again

R For the first time in more than 50 years, Freshwater Catfish were recorded
t in fish surveys during 2009. This species had almost disappeared from
y Victoria but was found in three lagoons along Gunbower Creek. One of
" these, Turners Lagoon, now has a healthy population. We are studying the
¥ special characteristics of Turners Lagoon in the hope of creating catfish-
friendly conditions in other lagoons.




A visidors
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Between 20,000 and 30,000 people visit Gunbower
Forest over the Christmas and Easter holidays,
bringing income into the surrounding towns

of Koondrook, Gunbower and Cohuna.

These visitors are attracted to a range of Gunbower
Forest’s values, including many fish and birds.

Improving the way water is managed in Gunbower
Forest will help to protect the social and economic
values it provides.
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Gunbower Forest is the traditio
Nations. Over many generations, t
plants of the forest and how to use them.

Nardoo: a native fern
which flourishes in
response to flooding.
It’s spores can be
ground into an edible
flour for cooking.

It can be toxic if not
prepared properly
and is believed to
have contributed

to deaths of the
early explorers,
Burke and Wills

in 1861.

‘ on the Murray

Old Man Weed,
Snee; : found
in lo g areas

floodplain, it is
used as a traditional

me?’pine plant for
a variet ailments.
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Gunbower Forest has a flagship species —
the Intermediate Egret (Ardea intermedia).
However, the Intermediate Egret is critically s
endangered. Because of its special needs for ]
breeding, its fate will be a measure of success
in restoring Gunbower Forest.

Gunbower and Barmah Forests are the two
main Victorian sites where egret breeding
has been recorded. Intermediate Egrets bred
in thousands on wetlands along the Murray
River in the 1930s, but numbers have been
declining since then.

Egrets eat fish, so they take longer than
other waterbirds to start nesting after floods.
As colony nesting waterbirds, Intermediate
Egrets provide telling signs of flooding and
wetland health. The shorter floods that occur
due to river regulation have had a big impact
on their ability to breed, hence the drop in
population since the 1930s. The last time
Intermediate Egrets bred in Gunbower

Forest followed the 1974-75 floods.

Delivering sustained floods that provide
enough food for Intermediate Egrets to
complete a breeding cycle is a key target
for water management in Gunbower Forest.
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A tree in this condition is considered unhealthy. Most of its original canopy has been

lost and it has a lot of young growth. The tree uses a lot of energy to put on this new
erwth and follow up flooding is needed for it to recover.
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Trees are starting to show signs of being in trouble when they start losing their leaves
and a lot of light can be seen though them. This tree is still classed as healthy as it retains
some of its original canopy, has few dead branches and no mistletoe. Even though this

tree is showing signs of stress it has a good chance of recovery if it is flooded.
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A tree is considered healthy when.it has at least 75% of canopy, cover. There should
be some new tip growth and_thq{_i’alpklshpyld be intact (or have only minor cracking).

Some dead branchlets and leaves may be seen. 3
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How do we know that environmental water
is working? And how do we know whether we’re
getting the best results with the available water?

A comprehensive and reliable monitoring
program helps answer these questions.
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An example of our photo point monitoring is shown here.
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The North Central CMA would like to thank the following partners who
have provided a valuable contribution to the Flooding for Life project:

Murray-Darling Basin Authority

Department of Sustainability and Environment
Goulburn-Murray Water

Parks Victoria

Shire of Campaspe

Shire of Gannawarra

Members of the Barapa Barapa Nation

Members of the Yorta Yorta Nation
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Photlo credits

Note: where multiple photos appear on a page from different photographers the
position on the page is denoted by (R) and (L) for photos appearing on the right
and left hand side of the pages respectively.

Melanie Tranter, North Central CMA: pages 4 (top), 5, 9 (R), 10 (L), 11 (centre),
15, 16 (L), 22, 27, 29, 31, 32, 33 (L), 35 (top), 38, 39, 40, 41, 44

Australian Ecosystems: pages 3, 7, 10 (R), 11 (R), 14 (L), 20 (R), 21 (L), 24 (bottom)
Courtesy of Cohuna and District Historical Society: pages 36, 37
Murray-Darling Basin Authority: pages 8, 9 (L), 13 (foreground), 27 (insert),

David Kleinert: cover page, inside cover, pages 1, 6, 12, 13 (background),
17, 18, 19, 20 (L), 24 (L, top), 26, 28, 33 (R), 46, 48, 49

Murray-Darling Freshwater Research Centre: pages 14 (R), 34
Kathryn Stanislawski, North Central CMA: pages 2, 4 (bottom), 30, 41
Kane Ellis, North Central CMA: page 16 (R)

Anna Chatfield, North Central CMA: page 45 (L)

Shaun Cunningham: page 47

Hugh MacGregor: page 23

Keith Ward, Goulburn-Broken CMA: page 43, 45 (R)

Steve Parish Publishing: page 21 (R)
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