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Summary

For the past century, the Murrayi Darling Basin (the Basin) has been developed with a focus on
delivering water for productive use. Large dams have been built to capture and store as much
water as possible to be used later for consumption and irrigation. There have also been many
rules put in place across the Basin around how the rivers and dams are managed.

These structures and practices are of great benefit to our industries and have greatly supported
the building of our nation, our Basin communities and our economy. However, the changes we
have made have affected how, when and where the Basin® rivers flow and how healthy they are.
Water that once flowed downstream is now often stored, and delivered in regular patterns at
times that suits production, not necessarily in a more natural variable way that most benefits and
supports the environment. Only when dams are full and spill over are there any significant
overbank flows downstream.

For many floodplain areas of the Basin, the time between drinks is now too long for floodplain
plants and animals. Small overbank flows that connect the river to its floodplain are vital to the
environment. These overbank flows improve water and soil quality, recharge groundwater, and
support native plant and animal species. Before rivers were regulated, these flows were far more
common. The lack of these flows is affecting long-term river and floodplain health, and, ultimately,
Basin communities and businesses who rely on healthy waterways.

Environmental watering has been successfully done for many years in some parts of the Basin,
and is one way we can deliver water to benefit the environment. However, there would be many
environmental benefits if we could deliver slightly higher flows in the future (mostly up to minor
flood level) to reach the floodplains. So, the Basin governments requested that the Basin Plan
include a Constraints Management Strategy (the Strategy) to explore how this might be done.

The Constraints Management Strategy

The Constraints Management Strategy is about ensuring that water can flow onto the lower
floodplain, while mitigating any effects this water may have on property and people.

For the purpose of the Strategy, constraints are river rules, practices and structures that restrict
or limit the volume and/or timing of regulated water delivery through the river system. The
Strategy will support governments to operate our highly regulated rivers in smarter ways to
increase the frequency and duration of small overbank flows to sustain and improve floodplain
health.

Given consumption and irrigation needs, it is not possible, nor is it the goal, to return regulated
rivers to their daturaléor dvithout-developmentéflows. The Strategy is also not trying to create or
change how often damaging moderate and major floods occur. The idea is to make modest
regulated releases from storages, generally when higher flows downstream would have occurred
if dams were not there. That is, the small overbank flows being proposed will dop upbnatural
rainfall or unregulated tributary flows, to increase either their peak or duration.

In 2014, we completed the first phase of work & the pre-feasibility phase & which involved
looking at seven areas of the Basin in more detail. The Murrayi Darling Basin Authority (MDBA)
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collected information about how small overbank flows, typically up to around minor flood level,
affect the environment, and people who live and work along the Murrumbidgee River. We also
collected information about how such flows can be managed and what sorts of protective
measures are needed first.

This was released for public comment in November 2014. Since then, we have continued
discussing constraints with the communities that might be affected by any changes. This final
version contains some new information that communities thought should be included to tell a
more complete story of constraints.

The Murrumbidgee

The headwaters of the Murrumbidgee system are regulated by a number of dams, with
Tantangara and Burrinjuck on the Murrumbidgee, and Talbingo and Blowering on the Tumut
River being the main structures. These structures have greatly modified flows, and the remaining
flows, which would once have filled our lagoons and anabranch streams, are no longer sufficient
to water these areas. The health of these areas has therefore suffered.

The Sustainable Yields Project in the Murrumbidgee (CSIRO 2008) found that, after
development, the frequency of flows of 28,600 ML/day at Narrandera had halved and the
maximum period between flows of this size had more than tripled from 2.8 to 9.7 years. The
28,600 ML/day flow is equivalent to a flow of between 30,000 and 40,000 ML/day at Wagga
Wagga.

The environment

The Murrumbidgee region hosts a range of important environments. The area includes habitats
critical to several fish species in the Murrumbidgee, and supports a range of species and
communities listed as threatened under both Australian and state legislation. The Mid-
Murrumbidgee River Wetlands are listed in the Directory of important wetlands of Australia (DoE
2014).

The health of the Mid-Murrumbidgee River Wetlands has declined significantly since the
construction of Burrinjuck and Blowering dams. This decline was exacerbated by the Millennium
Drought, which lasted from 2000 to 2009. However, our modelling shows that even during this
drought, flows would have reached these wetlands if the dams werend present.

By providing connecting flows to these wetlands, we will help them to recover and reduce the
likelihood of another similar decline in the future. This will provide habitat and food for a range of
native species including fish, frogs, turtles, waterbirds and woodland birds.

At the higher flow being investigated of up to 48,500 ML/day (7.15 m) at Wagga Wagga, around
8,000 ha of wetland and 25,400 ha of floodplain vegetation is watered upstream of Hay, and a
further 11,600 ha of wetland and 69,900 ha of floodplain is watered downstream.

The proposed flows will flush out organic matter from these inundated areas. This is an important
process to reduce the severity of future blackwater events. The organic matter is also important
in driving the food web of the river system, and is particularly important for providing food for fish
larvae and juvenile fish.
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Proposed flows

Note: this is a summary of the information collected in the 2014 prefeasibility study. In 2015 a
decision was made to reduce the upper flow limit being investigated from 7.15m at the Wagga
gauge down to 6.31m.

We are investigating making regulated releases from storages to achieve a range of flows from
30,000 to 48,500 ML/day (5.22 to 7.15 m) at Wagga Wagga. The bottom of this range has been
delivered before and is just below the level at which Mundarlo Bridge (a low-lying bridge between
Gundagai and Wagga Wagga) is inundated. The top level is beneath the minor flow level at
Wagga Wagga (7.3 m or 50,100 ML/day) with a small buffer.

The flow levels would generally be achieved by delivering water when tributaries below the dams
were responding to rainfall. This would take advantage of natural triggers for native species to
breed and grow, and reduce the volume of water needed to be delivered from Burrinjuck and
Blowering dams.

Downstream of Wagga Wagga, the flow level would gradually decrease as water seeps into
creekbeds and floodplains.

The flows would be delivered in winter and spring in line with when flows would naturally occur.
The peak would generally be between three to five days at Wagga Wagga followed by a natural
rate of recession. As the flow event moves down the river it attenuates. That is, it flattens out 1
the height of the flow decreases and its duration increases. For example, flows may have a peak
of 40,000 ML/d at Wagga for 4 days. By the time the flow reaches Hay, it may only be 20,000
ML/d, but would remain this high for 8 days (Figure 1). Further work is required to determine the
ideal frequency of flow delivery, but initial investigations suggest the range may be around three
to four additional flows per decade.

Only limited investigations have been done to date on the Tumut River, an important tributary of
the Murrumbidgee. Flows there are limited to 9,300 ML/day through Tumut township. Increasing
this limit would improve the flexibility for managed flows; however, the Tumut is a smaller river
than the Murrumbidgee and it is already passing unnaturally high flows because Snowy
Mountains Hydro-electric Scheme contributions are routed through it. The current flow limit is
already very close to bankfull, so any increase would be difficult to manage.

In the lower Murrumbidgee, the channel capacity decreases significantly. Flows above 8,000 to
9,000 ML/day spread across the extensive Lowbidgee Floodplain. Contributions to the Murray
are therefore limited in the peak height they can provide. The Murrumbidgee® value to the
Murray is by providing longer duration flows that could provide a base for high flows in the
Murray. Although work in the Nimmiei Caira system may allow some additional flows (up to 3,000
ML/day) through to the end of the system, the overall volume of the event, not the peak
upstream, drives the flow that reaches the end of the system. The objective of higher peak flows
in the Murrumbidgee is to be high enough in the river channel to start filling wetlands in the mid-
Murrumbidgee, not to achieve significantly higher peaks at the end of system.
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Figure 1. Proposed changes to flow height and duration

The community

This reach report reflects MDBA®& current knowledge base after preliminary technical work and
after talking with people along the Murrumbidgee River.

Before publication on the MDBA website, an early draft of the report was shared with key
stakeholders in the Murrumbidgee region. The report was published on the website on 11
November 2014, and was also emailed and/or posted to stakeholders that had been involved in
previous conversations with MDBA about constraints throughout 201371 14.

Landholders perceive higher flows differently depending on how far down the river they are. In
the western area, particularly downstream of Hay, inundation is generally seen as beneficial to
the country and supports pasture growth. Higher up the river, where rainfall is more reliable,
inundation can be disruptive to agricultural operations. Landholders have noted a number of
concerns associated with higher flows including pasture damage, impacts on irrigated areas,
impeded access, damage to fencing, the need to clean-up debris that accumulates on land
following the recession of water, introduction of weed species (particularly lippia), and the need to
move stock and pumps.

Councils have also noted issues with low-lying access roads and crossings. The major crossing
affected is Mundarlo Bridge, but Mundowy Lane, which provides access to a bridge across the
Murrumbidgee 30 km downstream of Wagga Wagga, would be closed at the higher flow ranges.
There are also issues with stormwater drainage at Wagga Wagga, Narrandera and Darlington
Point, with gates needing to close for some drains that go under the town levees as the river level
rises. This poses a risk if there is heavy rain inside the levees while the gates are closed.
Councils have used pumps to alleviate this risk during high flows.

Communities are also concerned about a number of other issues, including the effect of higher
than expected tributary inflows coinciding with dam releases. However, this risk needs to be
counterbalanced by the fact that deliveries will create airspace in dams, which reduces the risk of
dam spills and larger floods while the airspace remains. River managers will need to be
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conscious of these risks during the planning and management of events, taking into account
weather forecasts and catchment conditions. Another concern is tree fall and erosion occurring
during high flows. It will be important to plan events so river levels can rise and fall at a natural
rate to reduce this risk.

Irrigator representatives are concerned that delivery of higher flows may require more water to be
delivered from Burrinjuck Dam than Blowering Dam due to flow restrictions in the Tumut River.
Further work will need to be done to model any potential dam imbalance issues to ensure that
the reliability of water entitlements would not be adversely affected.

Possible mitigation options

Mitigation measures can be put in place to address effects of these flows, but the community
needs reassurance that the risks of unintended adverse consequences are being planned for and
managed. Mitigation options could include:

9 upgrading roads bridges, and other infrastructure to keep roads and access routes open
(e.g. raising Mundarlo Bridge)

1 installing pumps for stormwater systems where gates may have to close

1 installing a regulator at the Yanco Creek Offtake so that high flows down the creek could
be controlled to avoid overbanking when it was not desired

1 negotiating agreements with landholders for easements or other measures to allow low-
lying land to be wet

1 raising pumps or improving their ability to be moved.

Another option that was considered was whether en-route storages, such as Lake Coolah or
turkey-nest dams, could be used to provide a portion of the peak, thereby reducing the height of
the flow needed upstream. However, an analysis of previous work done on this, particularly in
GHD (2002), found that these options did not provide enough benefits for the costs.

Next steps

This is the start of a 10-year process and Basin governments are only at the early stages of
finding out what the issues and opportunities are, to support future decision making.

This reach report:

1 provides a context and background to the MDBA work on constraints, which seeks
increased flexibility to connect rivers with their floodplains, as part of the implementation
of the Basin Plan

1 outlines the types of changes needed to achieve the river flows being investigated

1 reports on community feedback on possible changes to managed river flows.

The MDBA released the reach reports for all seven regions on our website through Octoberi
December 2014. Discussions with community on these reports continued until March 2015 to add
to our knowledge base and refine our understanding of what flows mean for communities.

Information from all seven priority areas of the Basin was included in the annual report, which
made recommendations to Basin governments about options for further investigations. The
annual report was made available on the MDBA website in late 2014.
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In late 2014, Ministers decided to continue investigations in all of the seven priority areas. This
means proceeding with the collection of more information, including technical and community
studies, to better understand the feasibility of small overbank flows and the mitigation measures
needed for delivering the proposed flows. In the Murrumbidgee we are looking at a target flow of
40,000 or 6.31 m at Wagga Wagga. We will also be investigating a buffer which would provide
mitigations above this level. The 2014 decision was not a green light to build, do or change
anything about how the river is managed.

The next decision, in 2016, is about whether to start putting mitigation measures in place, based
on recommendations from the feasibility studies. Actions would take place between 2016 and
2024 to ensure mitigation measures are in place 8 such as formal arrangements with
landholders, rule or management practice changes, asset protection, and infrastructure upgrades
0 before any managed overbank flows are delivered.
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What is the Constraints Management Strategy?

At a glance

The Constraints Management Strategy looks at ways to allow rivers to connect to their
floodplains more often to improve and maintain the environment, while avoiding, managing or
mitigating effects on local communities and industries.

In a river, @onstraintsbare the things that stop water from reaching some areas.
The constraints can be:

1 physical structures, such as bridges roads or outlet works
1 river management practices.

The Constraints Management Strategy (the Strategy) is about ensuring that our rivers 8 and the
environments they support 8 stay healthy and sustainable.

In particular, it is about investigating how to connect rivers with their floodplains more often, while
avoiding, managing or mitigating effects to local communities and industries.

By carefully managing constraints, we can ensure that water continues to sustain our vital river
environments and communities, both now and in the future.

What areas are affected

The Strategy is looking at seven areas of the Murrayi Darling Basin (the Basin) (Figure 2). These
areas were chosen because we are likely to get the best environmental benefits by changing
constraints to increase regulated flows in these areas. The areas are:

Hume to Yarrawonga
Yarrawonga to Wakool junction
Goulburn

Murrumbidgee

Lower Darling

River Murray in South Australia
Gwydir region.

=A =4 =4 4 -4 4
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Figure 2: Areas in the Murrayi Darling Basin affected by the Constraints Management Strategy
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What could change

Current situation:

1 The current regulated operation of the river system provides flows within a range that is
largely governed by irrigation requirements and minimum flow provisions.

1 Irrigation requirements generally follow crop demand patterns, so flows are higher in the
summer irrigation season, and lower in the winter and spring than would naturally be the
case.

1 Rivers are operated to maximise water availability to consumptive use and to limit flows
on floodplains.

1 Releases from storages resulting in overbank flows are a consequence of managing
storages when they are close to full or spilling over, rather than to meet environmental
objectives.

Over time, such operations have led to a substantial decline in floodplain health. The Strategy is
about identifying and enabling smarter ways to manage rivers so that water availability is still
maximised and damage from large floods is limited, but also so that some of the smaller
overbank flows that are essential for floodplain health are reinstated.

The environment is a relatively new @ustomerdéfor regulated water delivery and has different
water requirements 6 including timing and amounts & compared to crops. This is why the
Murrayi Darling Basin Authority (MDBA) is trying to determine if there are ways to increase
flexibility in the range of regulated flows that can be delivered to meet the needs of this new
customer.

Possible future situation:

1 Flows from unregulated tributaries may be topped up with regulated releases from
storages. Together, these sources of water would combine to become a flow of sufficient
size to result in small overbank flows downstream

1 Small overbank flows are designed to reach particular parts of the floodplain to achieve
specific ecological outcomes.

The ability to do this relies on river managers having hydrological information that is accurate
enough to enable them to plan, with confidence, when and when not to make regulated releases.
It also relies on governments being able to understand and mitigate any impacts on private land
and community assets along the entire flow path.

Mitigation measures must be in place before regulated overbank flows can be delivered. These
include formal arrangements with landholders, rule or management practice changes, asset
protection, and infrastructure upgrades. The Strategy is focusing on these types of activities
during the next decade.

It is important to note that the Strategy should not increase how often damaging moderate and
major floods occur. The Strategy is about delivering small overbank flows, which are far smaller
than the damaging floods that Murrumbidgee residents vividly remember (e.g. 2010, 2012) (see
&@mall overbank flowsd.
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Small overbank flows

In unregulated river systems, overbank flows occur frequently, wetting the floodplain areas
around the river.

The changes being investigated in the Constraints Management Strategy aim to increase the
frequency and duration of some of the small overbank flows, allowing water to reach particular
parts of the landscape that haven@ been getting water as often as they need, such as creeks,
billabongs and floodplain vegetation.

The flows being investigated are generally below or at the level defined as a dninor floodéby the
Bureau of Meteorology. Bureau of Meteorology flood warnings fall into three categories 8 minor,
moderate and major. The official definition of a minor flood is a flow that causes inconvenience.
Low-lying areas next to rivers and creeks start to get wet, requiring the removal of stock and
equipment. Minor roads may be closed and low-level bridges or crossings submerged.

The Strategy is about delivering small overbank flows, which are below flood levels that are
damaging (Figure 3).

MINOR FLOOD ' MODERATE FLOOD | MAJOR FLOOD |

Causes inconvenience. May require the evacuation Inundation of extensive rural
Low-lying areas next to of some houses. Main areas and appreciable urban
rivers and creeks start to get traffic routes may be areas. Properties and towns
wet, requining the removal of covered. The area of are likely to be isolated and
stock and equipment. Minor inundation is substantial in major fraffic routes are likely
roads may be closed and rural areas. to be closed. Numerous
low-level bridges evacuations may be

submerged required.

The Strategy is not trying to create or
change how often moderate and major

floods occur. These are recognised as damaging and

disruptive and are outside active river management.

STRATEGY
Flows being considered by the
Strategy, are vital to the environment.

Note: The descriptions of minor, moderate and major floods are the official definitions from the Bureau of Meteorology*.

Figure 3: The effects of minor floods compared with moderate and major floods

The small overbank flows would be created by dopping-upbéunregulated tributary flows with
releases from storage to increase the peak or duration of a flow event, and so reinstate some of
the flows that have been intercepted and stored by dams.

Although classified at around minor flood level, the Murrayi Darling Basin Authority understands
that some of the flows under investigation by the Constraints Management Strategy will affect
businesses and the community, and that these effects need to be mitigated.

www.bom.gov.au/water/floods/floodWarningServices.shtml
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Background to the Strategy

The Strategy was developed in 2013 through technical assessments and many conversations
with local communities and industries. It incorporated community views and suggestions from a
public comment period in October 2013 (see &hat does the community think?6and the
Constraints Management Strateqy public feedback report?).

The Strategy is about giving effect to the Murrayi Darling Basin Plan to make the best use of the
water that has been recovered for the environment.

The Australian Government has committed $200 million to carry out approved mitigation works
that are identified as priorities by the Basin states in the next 10 years.

2 www.mdba.gov.au/sites/default/files/CMBublicFeedbackReport.pdf
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Why is the Strategy important?

At a glance

Connecting rivers to their floodplains sustains the local environment and provides benefits to
communities, such as improved water quality and floodplain grazing in western areas. River
development and regulation have reduced the overbank flows that provide this connection. The
Constraints Management Strategy aims to put some water back into the environment to boost
riverine productivity, and increase health and resilience.

In the Murrumbidgee River, assessments have rated the current health of the environment as
doord

Rivers before and after river regulation

In unregulated river systems, there are no constraints to overbank flows caused by high rainfall
and catchment run-off, which regularly spread out across the floodplain and reach floodplain
creeks, wetlands and billabongs.

In regulated river systems, dams and weirs harvest and control high rainfall events, significantly
reducing the flow downriver (Figure 4).

Pre-regulation flow Post-regulation flow
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Figure 4: Rivers with pre-regulation and post-regulation flow
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This affects the behaviour of the river downstream. It reduces the height and duration of small
overbank flows, and increases the time between overbank flows (Figure 5).

Major

flood a Post-regulation 0 Post-regulation The gap between flows that water
flows are lower flows don't last === the floodplain are too long

than pre-regulation as long

flows |

Moderate
flood

Minor
flood

In-channel
flow

Pre-regulation

Post-regulation

Figure 5: Changes to ariver® hydrology after river regulation (hypothetical flow curve used to
demonstrate concept i actual flow graphs for the Murrumbidgee are at Figures 10, 11,
20, 21 and 22)

Regulated releases from storage are mostly restricted to in-channel flows (Figure 6). This
reduces the water that reaches particular parts of the landscape & most notably the floodplain
and its creek network, wetlands and billabongs. River water stimulates the ecology of many plant
and animal species, and, without flows to trigger a range of ecological processes (feeding,
breeding, moving), both the diversity of species and their individual numbers have declined.

Regulated releases from storage =~ ««eceenenanns Overbank flow

Figure 6: Regulated releases from storage are mostly restricted to in-channel flows
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Connecting rivers to their floodplains

Small overbank flows, which are being considered by the Constraints Management Strategy (the
Strategy) are vital to the environment. Before river regulation, small overbank flows were
common events and they deliver a range of benefits (Figure 7).

Overbank flows:

1 improve water quality, by
Zz flushing out leaf litter and other organic matter from along riverbanks and floodplains
to reduce the build-up over time, thereby reducing the severity of future blackwater
events
1 improve soil quality, by
Z moving carbon and nutrients between rivers and floodplains
1 support native species, by
Z triggering plants to seed or germinate
z filling wetlands to create habitat
Z supporting habitat and breeding of aquatic bugs and insects (the primary source of the
river food chain)
Z stimulating animals like native fish to feed and breed 6 for example, golden perch need
high river flows to spawn, and floodplains make great nursery habitats to rear young fish
Z allowing plants and animals to move throughout river systems and colonise new areas.

Young fish and frogs Waterbirds, such the Water quality is Native frogs, such as
need floodplain nursery e royal spoonbill, need _I improved when salt is the spotted tree frog,
habitats to grow flows to be long flushed away need flows to breed
enough to breed

Carbon nutrients Groundwater
move supplies are
Riverbank vegetation rocharged
River red gums needs regular i oo ooy i i
watering to grow, floodplain flows to feed Soil quality is
need regular flows which stabilises Native fish species, such and breed, and insects improved when
to stay healthy and 0 vorbanks and 9 as golden perch, spawnn "  are key buiding blocks river silt fertilises A5

germinate seeds prevenis erosion ¥ high river flows of the food chain the floodplain

Figure 7: The environmental effects of overbank flows

Constraints to delivering small overbank flows are damaging the river environment. It is important
to recognise that this threatens not only the natural environment, but the communities that
depend on it. For example, many floodplain graziers in the lower Murrumbidgee rely on overbank
flows.

The proposed overbank flows will usually dop upbexisting flows, increasing either their peak (river
height) or duration (Figure 8).
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Flows are important for many environmental processes, such as breeding and migration, and
many species use weather conditions as triggers in anticipation of a large flow. Coordinating
regulated water releases with rainfall events and catchment run-off makes use of natural
ecological cues to improve environmental outcomes.

Major Major
flood . flood
| Iy
i Alonger flow duration A A higher peak allows
allows water fo flow e water onto the
Moderate onto the floodplain for Moderate floodplain and into
flood longer flood creeks, wetlands and
billabongs

Minor Minor
flood flood )

A

In-channel
flow

In-channel
flow

. Managed water release from storage

Tributary flow

Figure 8: dropping-updunregulated tributary flows with regulated releases to create small
overbank flows

Why the Strategy is important in the Murrumbidgee region

Over time, the Murrumbidgee River has been modified and become highly managed. Burrinjuck
and Blowering dams store and deliver water for irrigation and consumption, and also significantly
alter the flow of the river. The operation of dams reverses the natural seasonal flow pattern.
Under natural conditions, the river flows are highly variable and have high flows in winter and low
flows in summer. Under regulated conditions, the river flows are less variable and have generally
low flows in winter and high flows in summer.

Changing the seasonal flow pattern disrupts the natural cycles of feeding, growing and breeding
for many plants and animals.

Many high in-channel flows and minor overbank flows are caught by the dams. These flows are
important for connecting to the extensive system of anabranch creeks and lagoons that make up
the Mid-Murrumbidgee River Wetlands. They also spread water out to floodplain grazing areas
and wetlands in the lower Murrumbidgee. Without these flows, the health of these systems has
declined.

There have been two recent comprehensive assessments of river ecosystem health d the
Sustainable Rivers Audit 2008 and 2012 (MDBA 2008; 2012a). The audits rated the health of the
Murrumbidgee as &ery poor6in 20047 07 and ¢oordin 20081 10.

See also dHow the Murrumbidgee has changed6
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What is happening in the Murrumbidgee?

At a glance

Flows that connect with floodplain creeks and billabongs, particularly in the mid-Murrumbidgee
region, have become far fewer due to river regulation. The health of the Mid-Murrumbidgee River
Wetlands has decreased accordingly. The reduction in small overbank flows also allows leaf litter
and other organic matter to build up on the floodplain. This can lead to heavy loads of organic
matter being brought into the river when an overbank flow eventually does occur, increasing the
risk of low-oxygen blackwater events. Managed small overbank flows could help to flush out
some of the organic matter before it builds up and also help to feed the food chains that support
the river® fish.

Catchment characteristics

The Murrumbidgee River spans almost 1,600 km, from its headwaters in the Snowy Mountains to
its junction with the River Murray downstream of Balranald (Figure 9).

Tantangara Dam regulates the upper section of the Murrumbidgee. Below Tantangara, the
Murrumbidgee runs through upland areas and is then regulated by Burrinjuck Dam.

Downstream of Burrinjuck Dam, the Tumut River joins the Murrumbidgee. The junction is about
10 km above Gundagai. Flows in the Tumut River are heavily altered through regulation by the
Talbingo and Blowering dams, and inflows from the Snowy Mountains Hydro-electric Scheme
(Snowy Scheme).

The floodplain of the Murrumbidgee is confined by hills until the Malebo Range, downstream of
Wagga Wagga. The floodplain is particularly narrow in the Murrumbidgee upstream of the
confluence with the Tumut. Downstream from there the floodplain widens somewhat, and there
are more lagoons and anabranch creeks. After the Malebo Range, the country flattens
considerably and the floodplain spreads in many areas. There are more anabranch creeks, some
of which are quite large, such as Beavers and Old Man creeks. West of Narrandera, Yanco
Creek comes off the river and conducts water from the Murrumbidgee off to the south, eventually
joining Billabong Creek and, subsequently, the Edward River in the Murray system at Moulamein.

The floodplain of the Murrumbidgee remains fairly wide until it reaches Carrathool (upstream of
Hay). From there the floodplain narrows 8 often to less than a kilometre wide for all but the
largest of floods. Downstream of Hay, around Maude, the channel capacity decreases and higher
flows spread out into the extensive Lowbidgee Floodplain. Around Balranald, flows come back to
a narrower floodplain. Downstream of Balranald, the Murrumbidgee joins the Murray. This area
supports the Junction Wetlands, which are an extensive area of distributary creeks and other
wetlands.
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Figure 9: Map of Murrumbidgee River features
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